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EDITOE'S PEEFACE
o>i«o

This English reproduction of

Le Maout and

the original published in Paris in 1868,

first

Decaisne's work

differs

from

and mainly in the Natural Orders

of Flowering Plants being arranged more nearly in the sequence followed in

England and

its

dependencies, in the United States, and over the greater part

of the Continent
universities,

:

—a

course necessary to adapt

and the keepers of herbariums, botanical museums and gardens,

in all English-speaking countries.

This sequence, which

De CandoUe, and adopted with

proposed by

by most

to the use of schools,

it

classifiers, is further, in

is

modifications

that originally

by himself and

the opinion of the Editor, on the whole,

hitherto devised.
the best linear arrangement
D

The sequence of the Orders followed

in the original

accomplished Professor Adrien de Jussieu,

son of

is

that of the late

Antoine-Laurent de

jussieu, the establisher of the Natural Orders of Plants

upon the

principles

Bernard had devised. This sequence has been but partially
adopted, even in Paris, where, although the lectures on the Natural Orders
given at the Jardin des Plantes are conducted in accordance with it, the
his

uncle

plants in

the

garden

Adolphe Brongniart

To

itself

are arranged according to that of Professor

(see p. 165).

work complete, and to facilitate its use, I
what is a great desideratum in the original

ren-der this part of the

—

have added in an Appendix
a Conspectus of the Orders arranged under groups (cohorts), accord-

ing to their af&nities, in so far as this is practicable in a linear series.
These groups are analogous to the alliances devised by Lindley for his
'

'

—
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Vegetable Kingdom,' though, widely differing from them they more nearly
approach the groups of Asa Gray's Introduction to Botany,' and are
'

;

'

'

'

identical with the

'

cohorts

'

of Mr. Bentham's and

my

'^

Genera Plantarum

'

have been pubUshed, namely, to the end of Polypetalce.
The remaining Dicotyledonous Orders are grouped approximately by Mr.
Bentham and myself, and are subject to rectification as we advance with our

in so far as these

analyses of the genera for that

work

;

for

it

must be borne

in

mind

that

the genera

no Natural Order or higher group can be accurately limited
itself and its allied groups have been thoroughly investigated,
compared, and contrasted. For the grouping of the Monocotyledons I am
till all

belonging to

alone responsible.

The next

considerable deviation from the original consists in the intro-

duction of various omitted Orders, and of

much

additional matter under the

others, especially the tribes, sub-tribes, etc., of the large Orders,

increased numbers

of genera (the selection of which

This
extent arbitrary) which 'have been cited.
edition more useful to voyagers and travellers, and
India

and the Colonies, whose requirements in

is

and

in the

necessarily to

will render the

some

English

to dwellers in America,
this respect

have been

especially regarded.

The twenty-four Orders omitted
chiefly small ones

;

in the original, and supplied here, are

but some, as xx., xxxiv.,

lvii.,

lxxiv., xcii., clxvii., and

ccxxi., are either of considerable extent, or of importance

of view.

They

XX.
XXIV.

XXXIV.

are as follow

:

Canellace.^.
vochtsiaceje.
DiPTEEOCAKPBiE.

XXXV.

CHL^NACEiE.

LVII.

BUESEEAOEiE.

LIX.

ChAILLETIACEj5).

LXV.

STACKHOrrSIBiB.

LXXII. Sabiace^.
LXXIV." connaeacb.^.
XCII.
CII.

ex.
CLXVII.

Ehizophoeejs.

Samydace^.
FlCOIDE^.
Ceescentie^.

CLXXXIX.

under other points

:

EDITOE'S PEEFACE.

ix

The number of Orders adopted in this work greatly exceeds that which
will be adopted by Mr. Bentham and myself in the
Genera Plantarum,' or
than is accepted by Professor Asa Gray, and most modern systematists
many of them are not in our opinion entitled to that rank, being rather
,

'

to be regarded as tribes or aberrant genera of larger Orders.

tion of these
it

is,

A

multiplica-

however, in a woi'k of this description far from a great

evil

enables tbe student to form a clearer idea of the essential characters of

more important Orders, from which the lesser are departures and it
affords the opportunity of illustrating more copiously many structural and

the

;

physiological matters of high importance.

It will

be observed that the

authors have been scrupulously careful in indicating the very slender pretensions that

many

pointing out their

of these lesser groups have to ordinal rank, and in

affinities.

In dealing with the Introduction to Botany,

had much

In point of

difficulty.

p. 1, the

Translator has

style, a literal translation

of the original

copiousness of expression and repetitions of adjective

was inadmissible its
terms, however suited
;

to French,

who

are obstacles to English students,

associate clearness with a concise, rather than with a

more

diffuse

method

The Translator has therefore condensed the matter of this
and
of the work it is to be hoped, without loss of sense or substance

of exposition.
part

—

;

the space gained has been devoted to those additions to the Systematic
portion which are enumerated above.

be obvious to the English reader, that it has not been the aim of
the Authors to give an exhaustive history of the Natural Orders what they
have given is a clear and precise structural and morphological account of each,
It will

:

with a sketch of

its affinities,

medicine and the arts

;

geographical distribution, and principal uses in

and in

this, I think,

they have succeeded to a degree

not attained in any previous work of the kind.
the Illustrations there is no need to dwell but
;

On
it is

the extent and utiHty of

only

my

duty to one of

the Authors to state (which does not appear in the original) that their great
value is due to the use made of my friend M. Decaisne's unique collection of
analytical drawings, the fruits of his life-long botanical labours,
for scientific accuracy

and

artistic excellence

and which

have never been surpassed.
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had the privilege of inspecting
the contents of which have, with a rare liberality, been ever

Nearly thirty years have elapsed since I
those portfolios,
since placed at

Few

my

disposal

when

or no allusions are

characters

;

phenomena
respiration

first

desired.

made under

to the diflferentiation

the Natural Orders to histological

and development of the organs

;

to the

of fertilization; to the functions of nutrition, circulation,
;

and

nor to the structural characters of Fossil Types, which, in the

case of a few Orders (chiefly Cycadeoe and Lycopodiacece), are of great significance in reference to these

subjects to

and

their allies.

To have introduced

any useful purpose was beyond the scope of

companion- volume devoted to them
of the Natural Orders

—

is

is,

these

work.

A

one completing the Life-history

the great desideratum of Botanical Science.

It remains for the Editor

confidence, both

—that

this

all

and Translator to thank the Authors for their

in entrusting

them with the

task,

and in

liberally per-

mitting the re -arrangement of the Orders according to the Editor's judgment
of the requirements of those for whose use the English version

is

Jos. D,
RoTAL Gardens,

Eew

December 1872.

:

made.

Hooker.

PBEFACE
0>I«0

The First Part

of this work, together with the woodcuts illustrating the

Natural Orders,

a reprint of the 'Atlas EMmentaire de la Botanique,' edited

is

by one of the Authors some years ago, and which has been favourably received by the scientific public.
This, however, being devoted to European
Orders, and confined to brief systematic descriptions only of these, could not
illustrate the affinities of all the

To supply

this deficiency,

known

we have

with detailed descriptions of their
general view of the Vegetable

types of the Vegetable Kingdom.

here added nearly
affinities

Kingdom

as

all

and uses

may

the exotic Orders,
so as to give such a

;

be advantageously consulted

by students and professed botanists.
For the sequence of the Orders we have followed the classification of
A. de Jussieu ^ in the valuable article on Taxonomy in the Dictionnaire
'

Universelj' simply inverting the series, so as to

commence with the most

highly organized, and end with the Families of lowest organization, whose
history

is still

obscure.

The reader will observe that we have treated the Monocotyledons and
Cryptogams with greater fulness than the Dicotyledons this is because the
two first, and especially the Cryptogams, having hitherto been much less fully
:

studied than the Dicotyledons, required

We

have also thought

monotypic Orders, so

it

as to give

much more

careful illustration.

best to detach from the larger groups

them

greater prominence

;

many

following in this

1 In this English edition the Editor has, with
the approTal of the authors, adopted that modiflcation of the elder Jussieu's system known as De
OandoUe's, in order to suit the convenience of the

bodies of Great Britain, as well as of working bo-

Universities, Medical Schools, and other educational

p. 988).

tanists,

herbarium keepers, &c.

A sketch

of

A. de

Jussieu's sequence of the Families will be found in

the chapter devoted to

Taxonomy

(p.

167

;

see also

xii
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the example of our predecessors,

who have appended

the Genera affinia to

the more strictly defined Orders.

Nearly

all

the illustrative analyses are original, and founded on materials

accumulated during upwards of thirty years
sources the authority

;

for all details

taken from other

is cited.

Whilst thus presenting to our readers a comparative history of the
Orders of Plants, we make no pretensions to having monographed them

by

those

who

suffice,

restricted ourselves, in the departments of

and Physiology, to general considerations, and must

work of Duchartre
these two branches

for

Anatomy

refer our readers to the

and lucid account of the present state of
Genera Plantarum of Bentham and Hooker

for a detailed
;

and to the

'

'

for all the elements of a complete treatise

on Systematic Botany.

subject of Geographical Distribution, the remarkable

contains an invaluable repertory of accurate data

by

is

first-class

desire to investigate all

We have therefore

dom.

many

;

already

and its
works which may be consulted
the phenomena of the Vegetable King-

such a task twenty volumes would not
far advanced, thanks to the

execution

;

work

its

On

the

of A. de Candolle

value being enhanced

philosophical disquisitions of the highest order.

With regard
it is

to the series of portraits of Plants contained in this

the richest and best arranged which has hitherto appeared

confident that the public will

appreciate, in these

faithful

;

work,

and we are

drawings, the

truthful pencils of Messrs. SteinheU and Riocreux.

ABBREVIATIONS.
^ Flowers with stamens and

(complete or hermaphrodite).

pistils

Flowers with stamens only (male or antheriferous).
5 Flowers with pistils only (female or pistilliferous).
00 Indefinite in numher.

(J

m. Magnified.
• Before a genus,
Note.

signifies that it is

commonly

—Suh placed before another word means

The words

to be found in

French Botanic Gardens, &c.

nearly, somewhat, scarcely,. &c.

rarely, sometimes, often, mually, &c.,

tions occurring in the

same

species,

preceding a descriptive phrase, do not apply to varia
but signify that such variations occur in different genera of the Family

under consideration.

Ihe

special terms used in the descriptions of Acotyledons are explained in the text as they occur.

;

INTEODUCTOEY CHAPTEE.
Plants

are oi'g'anized living beings, void of feeling and voluntary motion

constitute the Vegetable

Kingdom; and Botany, which

the Veyetahh Kingdom, treats of plants,

and

firstly,

thirdly, veith regard to their uses to

individually

man.

;

they

the natural history of

is

secondly, collectively

;

The whole

subject

may

be con-

sidered under three principal heads.

The

first

includes Organography, which treats of the foruj and S3'mmetry of the

organs of plants
tions;

and

;

Anatomy, of their interior structure Physiology, of their funcemployed to describe the organs and
;

Glossology, of the technical language

their modifications.

The second
affinities

;

includes Taxonomy, the classing of plants according to their
Phytography, the description of species and Nomenclature, the names
;

given to species by botanists.

The

third includes Agriculture, Horticulture, ArhoricuUure, Medical and Economic

Botany.

The tissues of a plant present to the naked eye two very distinct elements,
named j/Jfero-vascM^ar bundles and cellular tissue {parencliyma). The first consists of
tenacious fibres gathered into bundles, or spread out like network, and forming

the more solid portion of the plant; the second is a spongy,
succulent substance filling the spaces between the fibres, being
especially

abundant in leaves and fleshy

fruits,

and constituting

the softer portion of the plant. When magnified, these tissues
present various structures, the components of which, called
elementary organs, will be described in a future chapter.

An ordinary plant consists of a cylindric body (fig. 1), more
or less branched at its two extremities, and bearing laterally
leaves of various forms, which are either scattered or grouped.
The upper portion of this body, the stem {caulis, t), bears the
it
(f, p), and is green (at least in the young shoots)
branches from the ground upwards, diminishing in thickness as
Boot and lower
The lower portion, the root {radios, e), is leafless 1, Stock.
it branches.
portion of stem.
and subterranean, of a pale colour, and branches from above
downwards, diminishing in thickness the deeper it penetrates the earth.

leaves

;

Thus the stem and root are ^nited where
loped in opposite directions
1 1

((((

;

their girth

is

greatest,

and are deve-

the former always tends to ascend, and the lower to

INTRODUCTORY CHAPTER.
In

descend, and tliey together constitute the vegetable axis.

its

early stage this

by successive growths it -Qsually gives off branches, which form
secoiulnnj axes; each branch may. thus be regarded as an independent axis.
The point of junction of the stem and root is the neclc {collum, c). It is from
this point, which may be thickened, shortened, or obscure, that the ascending
fibres of the stem and the descending fibres of the root diverge.
The stem, which alone possesses the power of emitting lateral expansions,
The point
develops from its sides more or less flattened bodies, the leaves (p).
is
termed a
and
at which the leaves issue from the stem is generally thickened,
(internodium,
internodes
node (nodus) the intervals between the nodes ai'e termed
merithallus).
When the nodes develop leaves only, the stem remains perfectly
simple or unhranched but at each node a hud {gemran, b, b) may spring from the axil
of the leaf; and this bud, which appears at first as a small protuberance, afterwards
becomes a hranch [ramus), which lengthens, develops leaves, and ramifies in its turn.
The buds springing from the axils of the leaves on the primitive axis thus give
origin to as many fresh axes, whence it results that the mother- plant is repeated
by every bud which it produces.
Hence it is more logical to say that a plant
multiplies, than that it divides by branching
and a vegetable may thus be looked
upon, not as an individual, but as a collective being, or an aggregation of individuals
axis

is

simple, but

;

;

;

nourished in common, like the zoophytes of a coral.
The node does not always produce a leaf and bud; the bud may be absent or
scarcely visible, or the leaf may be imperfectly developed but the latter is rarely
:

entirely suppressed;

and when the bud

is

undeveloped,

owing to the rigour

is

it

of the climate or the short duration of the plant.

Leaves are not developed promiscuously on the stem they may be given off
when they are alternate (alterna, fig. 2) or two may be placed opposite to
each other (opposita, fig. 3) or they may be whorled around the stem [verticilJata,
;

singly,

;

;

3.

2. Toad-flax,

Alternate leaves.

St. .Tohn-s

Stem-leaves are rarely whorled, but
4).
superimposed whorls {verticilli)-

fig.

4,

Madder.

floral leaves are

Whorled

leayes.

arranged in several

Alteniate leaves, though apparently scattered without order on the
axis, are
spiral (fig. 6) ; so that, in starting from any
one leaf (1),
arrive, after one or more turns of the spiral, at another
leaf (6), placed

really arranged in a

we

Wort.

Oppoblte loaves.

INTEODUCTOEY CHAPTEE.
directly above

the

first

;

whence

spiral (1, 2, 8, 4, 5) -were all placed

it

results

on a

level

3

that, if the leaves

with the

first,

completing the
they would form a

whorl around the stem. This arrangement; is more easily traced on young branches
of trees than on herbaceous stems.
The fibro-vascular bundle connecting the green expansion of the leaf with the
stem is the petiole {petiolus, fig. 6). It extends from the axis to the blade or limb

S.

Oak;

Branch.

7.

Wallflower,

flower.

which is composed of parenchyma and fibro-vascular bundles, which
The middle nerve of the limb, which is
form the nerves {nervi, 1, 2, 3).
continuous with the petiole, is the median nerve or midrib {n. medius, casta media).
The bundles which rise from each side of the midrib are the lateral nerves {n. lateand these again give rise to secondary (2), tertiary (3), &c. nerves, according
rales)
{limbus, lamina),

latter

;

to their subdivision.

A leaf

springing directly from the stem without a petiole is sessile (/. sessile,
and that with a petiole is petiolate (/. petiolatum, figs. 5, 6). The leafblade is protected on both surfaces by a thin, colourless, and transparent skin
[epidiermis), which covers almost the entire plant, and will be described later.
The coloured leaves, arranged in whorls at the extremities of the ultimate
branches of the axis, together form the flower {flos, fig. 7). The branch which
immediately bears a fiower, and forms the axis of its component whorls, is its
Its more or less swollen
peduncle or pedicel {pedunculus, pedicellus, fig. 7, Ped).
extremity, upon which the whorls of the flower are grouped, is the receptacle
figs.

2-4),

[receptaculum,

fig.

10, e).

In the most fully developed plants the flower is usually composed of four
The outer
successive whorls (fig. 7), of which the internodes are suppressed.
or lower whcrl is the calyx {calyx, figs. 7, s, and 8), the leaves of which are
The whorl within or above the calyx is the corolla {corolla,
sepals {sepala, fig. 8).
When a petal is not sessile, but
are petals {petala, fig. 9).
leavesits
and
P),
fig. 7,

bas

its

blade

(l)

borne on a petiole

(o),

e2

this petiole is called the claw {amjuis).

:
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The whorl within
and

10),

and

or above the corolla

is

its leaves a,vestamens {stamina,

stamen

the androecium, (androecium,
figs. 10, E,

the

is

filament

[filamentum), and
is

the

anther

its

and
ST

11).

The

figs.

7,

E,

petiole of the

.

blade

{anthera).

The

dusty parenchyma
contained in the anther is

8.

Wallflower.

9.

Calyx (mag.).

Wallflower.
Petal.

called pollen

{pollen,

p).

This

leaves

the

pollen

anther at a certain period,
and, falling on the central
» ,1
nOWer, assists
organ OI the J,
.

111.

,

i.ValJfloner.

Anclraorani ana pistU (mag.).

11. 'Wallflovrer.
Stameu (iuag.).

in the formation of the seed.

There frequently occur on the receptacle
secrete a sweet juice,
nectaria)

named

(fig.

10, r) small bodies

(gl)

which

nectariferous glands or nectaries {glandulce nectarifercs,

.

The whorl within or above the androecium

is

the

xjistil {pistillum., fig.

12).

This,

^

1

12. Columbine.
composed of 5 carpels,
with the scars of the stamens

Pistil

on the

receptacle R.

la. Apricot.
Pistil cut vertically (mag.), showing
10.

Columbine.

Ripe carpel partially
opened at the top.

the suspended ovule D, v. stigroa
and axis of style T, ti-aversed by t!;e
pollen to fertilize the ovule.
.'*,

14. Pea.

Ripe

pistil open.

the central or last of the floral whorls, is composed of one or more leaves called
carpels {carpidia, earpella, fig. 13), bearing on their edges small bo.dies called ovules
{ovula), destined to reproduce the plant when fertilized by the pollen.
The blade
of the carpel, which encloses and protects the ovules,

is the ovari/ {ovarium, fig.
prolongation
upwards
into
longer
or
a
shorter
neck
is the style {stylus, t)
;
;
and the stigma {stigma, s) is an organ of variable form, spongy and viscous when
young, usually placed on the top of the style, and destined to receive the pollen,

12, o)

its

which adheres

to its surface.

The substance of an ordinary

leaf, however thin, consists of three parts
and
an
under
surface,
upper
enclosing (3) a network of fibres and parenan
(2)
(1)
chyma; and a slight inspection will show that a carpellary leaf is constructed on
the same plan. Thus in the Pea, the pistil of which is composed of a single carpel,
which splits into halves when ripe (fig. 14), the outer portion of the leaf (e) is a
The inner portion (kn)
thin skin, easily torn away, named epicarp {epicarpium).

INTRODUCTORY CHAPTER.

5

and paler membrane than the first, named endocarp {endocarThe
intermediate
portion consists of a mOre or less succulent tissue (accorddium).
ing to the proportions of fibre and parenchyma), named mesocarp (mesocarpium).
consists of a thicker

In the solitary carpel which forms the
(fig. 15), the epicarp
thick and succulent

(f) is

pistil

of a Cherry

a thin skin, the mesocarp

when

ripe,

Peach, or Apricot
me,
and 15, b) is very
16,

(fig.

(figs.

and the very hard endocarp

16),

(figs.

10, n,

and

15, d)

forms the stone.

The

which are found on the edges of the blade
of the carpellary leaf, and which both bear the ovules (o) and transmit nourishment
Each placenta produces
to them, are called the placentce (placentae, tropliospermia).
lateral branches or cords, called funicles {funiculi, p), which are sometimes very
short, and through which the nourishing juices are conveyed to the seeds.
When
the funicles are absent (fig. 13), nourishment is transmitted directly to the seed
from the placenta.
The seed or plant-egg (semen, fig. 17) is the ovule fertilized by the pollen. It is
fibro-vascular bundles

composed,

(1)

(fig.

14, l)

of a very small body, destined to reproduce the plant, the embryo

(2) of an envelope or integument surrounding and protecting the
This integument (in the ovule) either originates from the top of the
It u-sually consists of two
funicle (fig. 17, f), or directly from the placenta (fig. 13).

(or plantula]

;

embryo.

layers or coats,

an external

testa (fig. 17,

i),

and an internal endopleura

(e).

The

point of union of the seed and funicle, and at which its nourishment enters, is called
the hilum or umbilicus (fig. 18, h), and is a part of the testa. The chalaza (fig.
17, h) marks the spot where the juices penetrate the internal coat and reach the

T

IG.

Cherry.

Eipe carpel, cut vertically,
showing the seed suspetiQcd
by a funicle c springing
from the bottom of the

18. Pea.
17. Pea.

Seed deprived oi half

integument (mag.).

kernel.

embryo, and
discoloration.

embryo

R M

its

Part of the integument of the
seed (mag.),

19. Pea.

Embryo

spread open (mag.).

usually indicated on the outside by a projection or thickening or

is

When

directly

;

the hilum and chalaza are superimposed, the juices reach the
at opposite ends, they are connected by a small cord,

when they are

The small opening
(figs. 17, A, and 18, e), which runs between the two coats.
through which the ovule is acted on by the pollen is the micropyle (figs. 17, and 18, m).
The embryo (figs. 17, 19) is a complete plant in miniature, composed of a stem,
cauUcle {tigellus, caulieulus, T),-a root, radicle {radicula, r), one or two leaves, cotyledons {cotyledones, c), and a bud, plumule {gemmula, plumula, g), usually occupying
a small pit (p) sunk in the thickness of the cotyledons. The young plant, after
having been nourished by the juices transmitted through the funicle, detaches
raphe

;
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itself

from

and when placed under farourable
with its integuments
becomes developed into a plant
and
coats,
its
leaves
sheds or

tlie latter

eircumstances,

it

;

similar to its parent.

body, bearing the first leaves of
The radicle (r), or organ
stem.
the
form
to
ascends
the plant (fig. 19, c), which
point terminating the
transparent
a
merely
first
at
is
destined to develop the roots,
in the seed
corresponds
usually
it
downwards;
tending
free end of the caulicle, and

The

eaMlicle (t) is a small cylindric or conical

to the position of the micropyle

(figs.

The cotyledons

17, 18).

17,

(figs.

and

19, o),

which are the first leaves of the young plant, spring laterally from the caulicle, and
thick and
protect the plumule, or first shoot of the future plaiit they are usually
Within
itself.
support
to
able
until
it
is
plant
young
nourish
the
succulent, and
peculiar
form
a
period,
early
an
at
exists,
always
there
integuments
of
the
seed
the
;

^

of cellular tissue, the study of which

is

important, and to which

we

shall recur; it

is retained in the
is sometimes rapidly absorbed by the embryo, but at others it
seed until germination, in which case it is called albumen, and supplies the young
plant with its first food.
Considering the embryo as the plaiat in its simplest form, let us follow the growth
and lateral development of its primitive axis. The two first leaves {cotyledons) are
attached to the small stem (caulicle), as may £^
be seen in the Pea (fig. 19), or, better, in a

germinating Bean (fig. 20, c, c). The
which terminates the free end of the
(fig.

20, t), sends out

radicle,

caulicle

many descending branches,

Sometimes the cotyMaize (fig. 21, c),
when the rootlets usually spring from various
points of the caulicle {t), and branch very little.

and forms the root
ledon

is

(b).

solitary, as in the

At the point

of union

of the

cotyledon with the caulicle
20, G, G,
20.

Germination of Kidneybean.

and

fig.

21, g).

each leaf of the plumule

is

cotyledons or

the plumule

(fig.

Each cotyledon and
is

node, but the internodes are

produced from a
scarcely visible.

21

.

Germination of Maize.

Soon after germination, as the plant grows and the axis lengthens, the nodes, and
consequently the leaves, become separated. Near the flower the internodes of the
axis shorten, the leaves usually become smaller and changed in form and colour
finally, at the termination of the axis, the leaves (flower), instead of forming a
spiral or being placed in pairs, are

arranged in superimposed whorls of different
the leaves in each whorl usually alternating with those of the next
within or above it; which results in the blades of the different leaves composing
the flower being separated as far as is compatible with being crowded in a very
structure,

small

Sjpace,

The

leaves of the three first floral whorls (sepals, petals, stamens) have no buds
in their axils or on their edges ; those of the pistil alone (carpels) produce and

protect buds

;

each edge of the carpel (placenta) giving origin to cords, which

INTRODUCTORY CHAPTER.
convey nourishment to one or more seed-buds {ovules), which eventually become
seeds, consisting of an embryo with its integuments, which is destined to produce a
plant similar to its parent. Though so dissimilar, the ovule or seed-bud presents a
remarkable analogy to an ordinary bud both spring from a node, and are protected
by a leaf; both are destined to reproduce the plant. Tbey only differ in the conditions
of their existence the seed-hud needing for its development the fertilizing action of
the pollen the hranch-hud needing only the nourishment contributed by the node.
To this must be added, that the branch-bud multiplies the plant without separating
from it; whilst the seed-bud is destined to leave its parent, and reproduce at a
distance the plant which gave it birth.
In some cases the branch-bud may be separated from its parent, and made
to germinate, which is due to the power which the stem possesses of emitting from
Sometimes a young
its surface supplementary or adventitious roots (r. adventitiae).
branch, with its buds, inay be detached from the stem, and planted, when the
buried portion speedily sends forth roots, and the new individual becomes an
independent organism this is called propagating by slips or cuttings (talea). Or the
branch, still attached to the trunk, may be surrounded with damp mould, into
which it emits roots, which soon become sufficiently strong to nourish the branch,
and to permit of its removal from its parent stem this is termed propagation by
Or again, the branch, with its buds, may be separated from its
layers {malleoli).
parent, and so attached to another plant, whose sap resembles its own, as to bring
into contact the parts in which the sap circulates the branch then grows as if on its
parent this is called propagation by grafts, and the plant on which the branch is
grafted is called the stock. Lastly, the branch-bud may separate spontaneously
from the parent like a- seed-bud, and falling to the ground, may strike root and
become a separate individual, as in the Tiger-lily (fig. 22, b) such branch-buds are
;

:

;

:

:

;

:

:

called bulbils {balbilli).

The power

of producing (naturally or artificially) buds and adventitious roots
not confined to the stem, the

is

/branches of many plants having
The physioloalso this power.
gist Duhamel, having planted a

with its branches in the
around, saw the roots become
covered with buds, while the
buried branches produced rools.
tree

28. Bit/op?iylInni,
In somo cases the divided root
Leaf giving off embryos at each crenature.
j.gpj^.Q(j^(>e the plant, as in
the Japan Quince, the Osage Orange {Madura), and especially the Paulownia, the
roots of which may be cut into small sections, each of which, if planted, will
22. Biiibiferons Lily.
s em.

^.^

produce a perfect tree.
In some plants the leaf itself possesses this reproductive power, as in the
Watercress, Cardamine pratensis, and Malaxis, &c., amongst native plants; and
amongst exotics, Bryophyllum calycinum (fig. 23), a succulent tropical plant, whose
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leaf produces buds furnislied with root, stem,

and

leaves, at the extremities of its

and root in the earth, maybe likened to embryos that do not need to be fertilized before developing and
the leaf of Bryophyllum may be regarded as an open ca.rpel, on which the seeds
This fecundity of Bryophyllum
have been developed by nutritive action alone.
completes the analogy between the true bud and the fertilized embryo.
Amongst the examples of reproduction by leaves, the Begonias hold the first
rank; for if a Begonia leaf be placed on damp soil, and incisions made across its
nerves, roots and buds will spring from every incision, and as many fresh plants
will be obtained as the leaf has received wounds.
The same vitality is observable
in some woody plants
thus, if a fresh-cut Orange leaf be placed under suitable
conditions of heat and moisture, a small swelling will be formed on the broken
petiole, from which will shortly spring roots and shoots, that will eventually form
a tree, capable of growing, flowering, and fruiting, like an Orange-tree raised
from seed.
In this brief summary we have only spoken of the structure of the higher plants,
whose organs of fructification being obvious, and their seeds provided with mono- or
di-cotyledonous embryos, are called cotyledonous or phoBnogamous [p. eotyledonece v.
•phcenerogamcB).
Other plants, which have no obvious stamens or pistils, and seeds
Jvithout embryos, are called cryptogamous or Acotyledonous {p. cryptogamem v. acotyledonew), and are of much simpler organization.

lateral nerves

;

these buds, which spontaneously

fall off,

;

:
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THE ROOT,
The

which tends towards the centre of the
not coloured green, even when exposed to light, and rarely produces
leaves or shoots.
It serves to &i the plant in the earth, and to draw thence the
nourishment necessary to its growth.
The root is absent in certain plants, which, from growing upon and drawing
earth

;

root (radix) is that part of the plant

it

is

their nourishment from others, are called parasites
Mistleto,

of

its

which

fixes itself

in delicate

24. Can-ofc.

25.

Tapering root.

individual

simple, or irregularly branched.

fibrils,

Meadow-grass.
Fibrous root.

tips of these fibres,

The

Such

the

is

stem.

The root may be
nate

(p. parasitica}).

beneath the bark of certain trees by the dilated base

being

fibrils

Its axis or branches termi-

which together are termed the

26. Dropworfc.

27. Dahlia,

root-fibres {fibrilloe)

Tuberous

root.

and

the

28. Orchis.

Mbrous- tuberous

Nodose root.

soft, loose,

;

cellular, are

die annually, like leaves,

named

root.

spongioles (spongiolce).

and fresh ones spring from the

youngest parts of the root.
Roots with a single, descending, vertical stock, are called tap-roots [r. perpentheir main trunk or tap may branch {Stock, fig. 1), or remain nearly
dicularis)
simple '(Corroi, figi 24). Sometimes the original, usually simple, tap-root perishes
soon after germination, and is replaced by a bundle of fibrils, which spring from
;

;
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the neck or crown of the root. A root is fibrous {r. fibrosa) when its fibrils
form a bundle of fine, long, scarcely-branched threads {3Icndow-gragi>, &g. 2;'))
;

nodose

(r.

tuberous

becoming

when the fibres are swollen at intervals
tuherosa), when the fibres are much swollen

{Dropwort,

nodosa),
(r.

26)

;

middle, thus

the

in

fig.

nourishment destined to sustain the plant (DaJiJla, fig. 27).
(fig. 28) is
both fibrous and tuberous, the ovoid or palmate
tubers being reservoirs of nutritious matters, and the cylindrie fibres being orgaus-of
absorption:.
The fibres of young Crocus roots are similarly swollen.
We have said that the stem has the power of emitting adventitious roots these
are sometimes artificially induced (as on slips or layers), sometimes spontaneously
developed on the nodes of the stem when these emerge at a considerable height,
and descend to enter the earth, they are termed aerial roots (many tropical climbers
and epiphytal orchids) when they spring from the lower branches of creeping
stores of

The Orchis

root

;

:

;

plants, they are called accessory roots [Straivberry, Ground-ivy).

THE STEM.
The stem

which grows in an opposite
branches by means of shoots, which originate in the
The stem exists in all phcenogams, but is sometimes scarcely

{caulis) is that portion of the vegetable axis

direction to the root.
axils of the leaves.

It

when

developed,

and

leaves

the

flowering

branches appear to spring
the root,

fi'om

and the

termed stemless
acaulis), and its leaves

plant
{p.

is

Hya-

radical {f.radicalia.

cinth, Dandelion, fig. 29).

The stem

many

perennial

(c.

lives

it

years (Strawberry)

annual
it

is

when

perennis)

(a.

when

annuus),

only lives one [Wheat)

biennial

(c.

when

biennis),

two years (Garrnt)
a biennial stem usually

it lives

20.
_

second

produces leaves only the

Dandelion, wilh root.

„
„
it flowers, fruits,

first

.

and

dies.

The stem

is

herbaceous

(c.

year,

and

herbaceus)

in

the

when

soft

and easily broken; such are annual, biennial, and many perennial
steins;
woody (c. Ugnosus, fruticosus) when it forms a solid, more
or less durable

it

is

wood

(Oah) it is suffruticose (c. miffruticosus) when the lower part
is hard, and remains
ahove ground for many years, while the branches and twigs die, and
are annually
renewed [Rue, Thyme, Sage, Bitter-sweet). The woody stem of trees is
called a trimJt
;
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The stem is indefinite (c. indeterminatus) when the flowers are borne only on the
secondary axes (those springing from the axils of the leaves), thus appearing to
elongate indefinitely {Periwinkle, Fim^pernel, &g. 30).

so.

Pimpernel.

The stem

ludcflnifce

stem.

is defi,nite

and cannot therefore be

when

31.

(c.

determinatus)

Columbine.

when each

Definite stem.

axis terminates in a flower,

indefinitely prolonged [Campanula,

fig.

1 59

_;

Columbine,

fig.

grows entirely above ground [Stock, fig. 1).
The rhizome or rootstock [rhizoma) is a stem which extends obliquely or horizontally below or on the surface of the ground, the advancing portion emitting
fibrous roots, leaves, and shoots, the posterior gradually dying.
The rootstock
is indefinite [rJi. indeterminatum) when it grows by means of a terminal shoot,
which lengthens indefinitely, and never itself flowers, but gives off lateral flowering
shoots. Thus in the Primrose (fig. 32) the extremity of the rootstock bears a bundle
of leaves, in the centre of which is the shoot by which it is indefinitely prolonged,
whilst the fiowering shoot is developed in the axil of one of the leaves (b). After
31)

;

it is aerial

it

flowering, the aerial portion of the leaves dies, but the subterranean portion survives,

and from its axil spring accessory roots.
The rootstock is definite [rh. determiiiaium) when, after producing laterally one
or more creeping branches, it rises above the earth, and terminates its existence
by a flowering branch. In the Iris (fig. 33) and Arum (figs. 34, 35) the leaf-bases

12
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Arum.

Definite ihraome, out Tertically,
bud.s the joiingcst whole.

a4.

Arum.

showing two

Definite rhizome.

.
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persist as dry scales
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on the fleshy mass of the rootstock, after the decay of the

aerial

portions.

In Ourex
its

existence

36) each shoot remains

(fig.

it

;

rises in the spring of the

'

under ground during the

first year of
second year, makes a tuft of leaves,

and emits from the
axil of the lowest of

these a shoot, which

lengthens during

its

year, as its pre-

first

In the

decessor did.

autumn the two-yearshoot

old

loses

its

leaves, but the axis,

by

sheltered

their
bases,

persistent

lengthens, and sends

up flowers and leaves
in the spring of the

third year,

when

During the

dies.

lowing

it

folCarci.

autumn the

flowering

stem

fruits

and

dies,

Definite rhizome.

together with the old

shoot that produced

it,

which has now produced a tuft of leaves, will in
the following year. A shoot of Carex thus requires three years

year's shoot,

but the second
its turn flower in
for its full development.

The stem
ferous

(c.

is

stoloni-

stolnnifer)

when

,#==s5$Jg^

j^
^^^-^

creeping shoots [flagellum)
spring from the axils of its

lower leaves, develop terminal tufts of leaves, then
rise,

fibres

and produce
below

the

roottufts

[Creeping Buttercup; Straw-

The

berry, fig. 37).

rosette

"" strawberry. Creeping ,tem.
the tuft of
leaves produced on the lateral shoots of succulent plants (Roiiseleek)
The stem may present both stolons and rootstoch when some of the lower

(propagulum.)

is

branches are underground, and others aerial and creeping [Glubmoss).
The hidh {bulhus, Lily, fig. 38) is a subterranean swollen stock, consisting, firstly,
of a more or less convex fleshy disk [lecus, l), which below gives rise to the roots
;

secondly, of fleshy, closely-appressed coats or scales (e) borne on the disk; thirdlyof a more or less central shoot (t), equally borne by the disk, protected by the
coats',

and formed of rudimentary leaves and flowers

;

fourthly,

of one or mor.

lateral shoots, called cloves {bulbuli), destined to reproduce the plant.
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A

bulb

is

coated

[h.

tunicatus)

when the outer

leaves overlap each other so

as completely to sheathe the base of the stem
is scaly [h. squamosus) when the leaves are narrow, almost

{Narcissus, fig. 39

39. Narcissus.

Lily.

Scaly bulb, cut vertically.

I,

disk

;

t,

flat,

;

Onion,

fig.

and imbricated

40)

it

m many

Go.ated bulb,

stem

;

/, leciyes.

41.

Colchicum.

Solid bulb.

rows {Lily, fig- 38) solid {h. solidus) when the leaf-bases are very close and confluent
with the disk, so that the latter appears to form the entire stock {Colchicum, fig. 41).
In the Croctis (fig. 42), the underground
stock is formed of two or three solid bulbs,
superimposed like the beads of a chaplet.
The primitive bulb (1), which terminates in
a flower, pushes out a lateral shoot, which
;

After flowering,

perpetuates the plant.
swells

which

considerably,
is

to succeed

it

;

this latter flowers

in its turn the following year,

shoot like
40, Onion. Coated bulb,

its

it

nourish the shoot

to

and emits a

predecessor; to nourish this

it

Superimposed bulbs.
above the original
At the flowering of the third shoot (3) advenone, which then gradually decays.
titious roots grow from the base of the second bulb, which soon withers and dries
At the side of the middle bulb a lateral bulbil often springs, which
like the first.
separates from the parent, and becomes a fresh plant.
In comparing rootstocks with bulbs, it is easy to perceive that they differ
only by the greater or less length of the disk, and the more or less fleshy texture

g^^gjjg

^^^ ^^^^^

.^^^^^^ ^2)

42. Crocus.

of their underground leaves. The rootstock may thus be regarded as a bulb with
a horizontally lengthened disk, and the bulb as a short rootstock with fleshy leaves.
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The superimposed rootstock of the Crocus presents a
the rootstock proper, for
series of

may

it

transition from the bulb to
equally be regarded as a vertical rootstock or as a

superimposed bulbs.

The

roots of Orchis, which are both fibrous and tuberous, are classed with true
bulbs, differing from ordinary bulbs only in the swelling of some of the root-fibres.
The two tubers are ovoid (fig. 43) or palmate (fig. 44), and are unequal; one (t 1)
is

dark-coloured, wrinkled, flabby, and empty, and gives off the flowering stem

;

the

Pf-_

H

Ti

-,

T3
Tuberous

43. Orchis.

root.

44. Orchis maculata.

Palmate tuberous root.

45. Orchis maculata,
root, cut vertically.

Palma.e tttberous

and more succulent, often ending in well-developed
The
from the base of which grow fibrous roots.
This neck
two tubers (fig. 45) are united above by a very short neck (p 1).
connects the old tuber (t 1) with the new one (t 2), and from it the latter descends,
and a leafy shoot (b 2) ascends, which in the following year wiU bear a flowering
stem between this large shoot and
the old stem a vertical cut reveals
other (t

2)

fibres (p),

is

larger, whiter,

and bears a shoot

(b 2),

;

a. third
tiny shoot (b 3), developed
from the young tuber, and destined
to succeed it in the third year.
There are thus three generations in
the rootstock of an Orchis, each of

which requires
perfect

for

its

dies

at

of the third, after having

the end
flowered

two years
and

development,

;

and the same may be seen
and ordinary bulbs.

-in Garex, Crocus,

The term
cula)

tubers [tuhera, tuber-

has been given to the dilated

underground roots,
46. Potato.
Snbtenanean branches hearing tubercles.
These swellings bear rudimentary leaves, in the axils
of which are eyes or buds, which develop into stems [Jerusalem Artichoke ; Potato,
fig. 46).
The conversion of shoots into tubers can be encouraged by earthing
extremities

of

usually containing starch.

;

—

;

.

;

;
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the covering is slight, the tuber swells but
the light can penetrate to the stem, the tuber becomes green, and produces

up the lower portion of the stem;
little

if

;

if

rosettes of leaves.

Props [fulcra) are a kind of aerial roots which spring from the axils of leaves,
or from various points of the stem in certain climbing plants [Ivy, fig. 47), which
these organs are non-absorbent, but under
are attached by them to walls or trees
suitable conditions they behave like ordinary roots, as is seen with ivy cultivated for
;

edgings.

small warts upon certain parasitic stems [Guscuta,
themselves to the
48), whence issue true supplementary roots, which attach
Suckers

fig.

are

(haustoria)

neighbouring plants, and draw nourishment from their juices.
The stem is cylindiic or terete (c. cylindricus, teres), when a transverse cut
presents a circular outline [Cabbage) ;— compressed [c. compressus), when an elliptic

stem with

48. Cuscuta.

props.

one, as if squeezed from opposite sides

[St.

Stem with

snclcei's

(mag.),

40. Pink.

John's Wort, Tutsan)

Nodose stem.

— triangular

or

—

when a cut shows three sides [Carex)
square
quadrangularis, tetragonus), when it shows four right angles [Lamium)
[c.
pentagonal (c. quinquangularis, pentagonus), when it shows five faces and five angles
trigonous

[c.

triangularis, trigonus),

;

—

[Bramble)

The stem
smooth

[Icevis),

is

glabrous

even [Tulip) ;— scabrous
[Carrot)

or

— striate

strice

[Comfrey,
pilose

(c.

[Sorrel)
fig.

[c.

glaber),

when, being glabrous,

66)

pilosus),

when
it

there are no hairs on

presents no roughness, and

it {Horse-tail)

its

surface

is

;

—

quite

when its surface presents little inequalities
(c. striatus), when it is marked with small raised longitudinal lines
winged [c. alatus), when furnished with foliaceous expansions
nodose [c. nodosus), when its nodes are tumid [Pink, fig.
49)
when it is furnished with long scattered hairs [Herb-Robert)
(c.

scaber, asper),

—
;

;

•

—

;

;

THE STEM.
]pubescent

(c.

pubescens), wlien it is covered witli

—woolly
tomentose
{Mullein) — villous
me-not) — hirsute
{Henbane)

{Thistle)

;

;

;

(c.

hispidus),

more or

less appressed short hairs

when the hairs are long, close, appressed, and curly
tomentosus), when the hairs are short, soft, and matted
{a.
(c. villosus), when the hairs are long, soft, and close-set {Forget(c. hirsutus), when it bears straight, stiff hairs {Borage)
hispid
when the hairs are straight, stiff and very long {Poppy). The ana(c.

;
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lanatus),

—

tomical structure of hairs will be described hereafter.
is prickly (c. aculeatus), when the hairs which clothe it thicken,
and end in a sharp point; the prickles {aculei) always belong to the
it is spinous (c. spinosus), when
epidermis, and come away with it {Rose, fig. 60)
the woody tissue of the stem is elongated into a hard point. Spines {spince) are
usually partially developed or arrested branches {BlacMhorn, fig. 61), which, under
favourable circumstances, produce leaves and shoots.
The stem is erect (c. erectus), when^„ usryf-"^

The stem

harden,

;

—

vertical {Stock, fig. \) •,—procum'be7it or

r^ prostrate
when, too
I

.

Bose.

(c.

procumbens,

prostratus)

weak to support itself,

Stem with

it trails

51. Blackthdvn.

prioKles.

62,

Bindweed.

Twiuiug stem.

.

53.

Hop.

Twiniflg stem.

,--~spreading (c. patulus), when many branches start
along the ground {Knot-grass)
sides horizontally {Pimpernel) --ascending
from the neck, and spread on all
being horizontal or oblique at its commencement, its tip
(c ascendens) when, after
;

{c. repens), when a prostrate stem gives off
becomes upright {Speedwell) ,-^creeping
{Strawberry, fig. 37) i-scandent (c. scandens),
adventitious roots from the nodes
bodies, and attaches itself to them,
when it raises itself by aid of neighbouring
suckers {Guscuta, fig. 48), or tendrils {Vine, fig. 130
either by props {Ivy, fig. 47),
termed twining (c. volubihs), when it coils
Melon fig 61) ;—the climbing stem is
either from left to right (c. dextrorsum volubilis,
spirally round other bodies, rising
(c. sinistrorsum volubilis. Hop, fig. 53) of
Bindweed, fig. 52), or from right to left

its convexity.
»
„
,,
.,
the spectator placed opposite
depends on that of the leaves from the axils of
branches
the
of
The direction
alternate {r. altemi. Rose), opposite {r. oppositi,
which they spring ; and they are

,,,,,,

Valerian), or whorled

(r.

verticillati, Pine).

—

.
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The stem bearing opposite branches
and trichotomous

(c.

the extremities of

is

trichotomus, Oleander),

its

dichotom,ous

when

it

(c.

dichotomus, Lamb's Lettuce)

;

continually forks or trifurcates to

branches.

THE LEAVES.
Leaves (folia) are usually flat, green, horizontal expansions, arising from the
nodes, and are the result of the spreading out of a bundle of fibres, the interstices
between which are filled with parenchyma. The point of the stem constituting
the base of the

leaf,

and of wJiich the

latter is a con-

tinuation, forms a small swelling (pulvinus, fig. 54, c),
which, when the leaf has fallen, is clearly indicated by a
scar

(f).

54. Glycine.

Branch, showing the buds
after the leaveshave fallen.

67. Ranunculus.
Leaf with amplexicaul petiole.

55. Orange,
Leaf with a winged petiole.

56.

Acacia heterophyllus.
Phyllode.

The leaves and roots are the principal organs of nutrition, absorbing from
the atmosphere gases and liquids suited for the nutrition of the vegetable they
and it is in their tissues
also act as respirators, and as exhalers of useless matters
:

;

that the sap, absorbed by the root, and conducted upwards by the stem, parts with
its

surplus fluids, and acquires

Of all

which supply most

When

all its

nutritious properties.

plant-organs, the leaves are those which present the greatest variety, and
specific characters.

the vascular bundle which enters the leaf

is prolonged for a certain
length before branching to form the skeleton of the blade (limbus), it takes the name
of petiole ['petiolus), and the leaf is called peitoZaie (f. petiolatum, Cherry, fig. 6);
when it expands immediately after leaving the node, the leaf is reduced to its blade,

and

is called sessile (/. sessile, St.

as to form an obscure petiole,

The

petiole

may

it is

be cylindric

When

John's Wort).

called sub-petiolate

[p. cylindricus)

;

the blade merely narrows so

(/.

sub-petiolatuni)

longitudinally grooved or channelled

THE LEAVES.
{p.

caHaliculatus) ;

flattened

horizontally, or

laterally or compressed {p. compressus)

;

19

depressed

in this case

it

is

depressus);

{p.

—flattened

usually flexible, and the

pendulous blade trembles with every breath of wind (Aspen).
The petiole is usually of tolerably uniform diameter throughout its length
continuus,
Ivy, fig. 47)
but it may be much dilated in the middle, and thus
[p.
resemble a blade separated from the true blade by a constriction, when it is winged
Lastly, a dilated petiole
[p. alatus, Orange, fig. 55, p ; Acacia heterophylla, fig. 56).
;

68.

Wheat.

Sheathing

69. Clematis.

leaf.

Twining

petiole.

may replace the true blade, when it is called a phyllode (phyllodium), as in most
Australian Acacias. When the enlarged base of the petiole, and the node from which
it issues,

occupy a large portion of the circumference of the stem, the petiole

is

the entire petiole

is

called amplexicaul {p.

enlarged,

amiplexicaulis,

and sheathes the stem, the

Ranunculus,

fig.

57)

;

if

leaf is called sheathing [vaginans, Carex, Wheat,

fig. 58).

The

direction of the petiole is usually straight, but in

round neighbouring objects

some plants

it

twines

[Clematis, fig. 59).

—

A leaf is stipulate (/. stipulatum), when provided at its base with
Stipules.
appendages more or less analogous to leaves, named stipules {stipulw, Heartsease,
These may be persistent [s. persistentes), when they persist as long as
fig. 60).
or caducoiis (s. caducce), when
the leaf which they accompany (Heartsease, fig. 60)
they fall before the leaf, or as soon as the shoot lengthens {Willow, Oak),
;

2
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66,

Comfiej,

Cecuitcut l6aU

67«

Honeysuckle,

Connate leaves,

C8. Bupleuriun,

Perfoliate leaf,

—

—

———

—

—

THE LEAVES.
Stipules are foUaceous
{Heartsease, fig.

60)

;

(s.

foliacece),

scale-UJce

(s.

when

21

of the colour and texture of leaves

when

squamiformes),

thin like scales

;

meTn-

membranacew), when thin, flexible, and almost transparent
scarious
(s.
scariosce),
when dry and coriaceous {Beech, Willow, Hornbeam) ; spinous
(s. spinosce), when contracted and hardened into spines {Bubinia, fig. 114)
cirrhose
(s. cirrhiform.es), when they lengthen into twining tendrils {Melon, fig. 61).
(We
retain the name of stipules for the tendrUs of the Melon and other Cucurbitacece, in
deference to the glossology adopted by botanists; but we shall return to this
hranous

;

(s.

—
;

subject

when

discussing tendrils.

Stipules axe lateral

(s.

later ales),

when

inserted left and right of the leaf {Hearts-

60; Robinia, fig. 114); axillary (s. axillares), when in the axil of the
leaf; they are then usually consolidated into one.
Such axiUary stipules may
cover only a part of the circumference of the stem {Drosera), or may completely
surround it {Buckivheat, fig. 62), in which latter case it bears the name ot ochrea.
The ligule of grasses {ligula, Meadoiv-grass, fig. 63) is simply an axillary stipule
(Lig.), situated at the separatioii of the blade (l) from the sheathing petiole (g) ;
it may be entire, emarginate, laciniate, pilose, &c.
Of the whorled leaves of Madder (fig. 4) and other Rubiacece, the two opposite
ones are alone considered as true leaves, and bear each a bud in its axil the others
are regarded as stipules, sometimes multiplied, when there are more than four, or
confluent, when fewer than four.
The Nerves of the leaf are said to be parallel {n. paralleli), when. they run free
and parallel to the edge of the leaf and to each other {Iris, figs. 33, 79) ; branching
or anastomosing {n. ramosi, anastomosantes) , when they subdivide and join each other
ease, fig.

;

{Cherry, fig. 6).

Branching nerves are pinnate {n.pinnati), and
the

leaves penni-nerved

(/.

penni-nerma),

when

plumes of a feather, spring
from the midrib {Cherry, fig. 6) ; palmate {n. palrtiati, palmatinervia) , when several primary nerves
diverge from the base of the blade like the
The primary
fingers of a hand {Melon, fig. 64).
nerves only are palmate the secondary, tertiary,
lateral nerves, like the

;

&c., are always pinnately arranged.

As regards position, leaves are radical (/. radiwhen they spring from near the neck,

calia),

and hence appear to
fig.

29

;

Plantain,

(/. caulina),

rise

from the root [Dandelion,

Erophila,

when they

branches {Rose, fig,\50).
amplexicaul
69.

Yew.

Disticlious leaves.

65)

;

cauline

Leaves are clasping or

(/. amplexicaulia),

when the base

of

their petiole or blade surrounds the stem {Butter^
cup,

their blade is

fig.

spring from the stem and

Henbane);

continued down the

— decurrent

(/.

decurrentia),

when ^"^ lea^'"'^''

stem, forming a sort of foliaceous wing

Weymouth
;

Pine.
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74.

Small mallow.

Orbicular leaf.

71 . Eanunculus aquatilis.

Dissimilar leaves.

-

73.

72. Shepherd's purse.

Dissimilat leaves.

Sednm.

Cylindrical leares.

78. Privet.

Lanceolate

leaf.

76. Eneter daisy.

Spathulate

79. Iris.

Ensiform Icavra.

77.

leaf,

Chenopcdium. Augular

leaf.

80. Juniper.
"Needle-shaped loaveB.

— — —

— ——

;

——

— ———

—

—

;

;

THE LEAVES.
the stem

is

then winged

23

[caulis alatus, Comfrey, fig. 66)

confluent or connate (/. con-

;

two opposite leaves join around the stem {HoneysucMe, fig. 67,
when the base of a single leaf spreads completely round the stem, the stem

nata), -when the bases of

—

Ghlora)

and leaves are

perfoliate

(/. alterna. Stock, fig.

/.

(c.

Bupleurum,

perfoliatus,

Oak,

fig.

68)

Leaves are alternate

.

5) inapposite (/. opposita, St.
John''s Wort, fig. 3)
whorled (/. verticillata. Oleander, fig. 82 ; Madder, fig. 4)
distichous (/. disticha), when they spring from alternate nodes placed on two lines to

Toad-flax,

1;

2

fig.

;

fig.

;

;

right and left {Tew,

fig. 69)
;—fascicled (f. fasciculata), when crowded into a bundle
on very short branches {Weymouth Pine, fig. 70). In true Pines this bundle is
persistent
in larches the leaves become solitary and scattered, in consequence of
;

the elongation of the axis.

Imbricated leaves

(/.

imbricata) overlap like roof-tiles

{Houseleek, Cypress, Thuja).

—

of Leaves.
Leaves are green when of the usual colour; glaucous
when of a whitish dust}'' green or blue {Poppy, Cabbage)
spotted (/.
maculata) when they have spots of a different colour from the ground {Arum)
variegated {f. variegata) when they are of many colours arranged without order
{variegated Holly, tricoloured Amaranth) — hoary {f. incana), when they owe their

Colour

(/.

—

glauca)

;

—

;

colour to short and close hairs {Ten-week-stock).

Forms

of Leaves.

—Without being precisely

are usually very similar

;

alike, yet the leaves of any one plant
but in some species they are obviously dissimilar {Paper

Mulberry, Calthrop, Water Crowfoot,

71

fig.

;

Shepherd's purse,

then said to be heterophyllous {pi. heterophylla).
Leaves are plane (/. plana), when their blade
cylindric or
the case {Lime, fig. 86) ;
throughout its length {Sedum, fig. 73);

ference of the blade

when

is

more

terete (/.

is

fig. 72)

the plant

;

is

much flattened, as is usually
when the blade is rounded

teretia),

when the circum-

orbicular {f.orbiculata),

or less circular {small Mallow,

fig.

74)

;

ovate (/. ovata),

the blade resembles the longitudinal section of an egg, with the larger end at

obovate (/. obovata), when ovate, with the smaller end at
the base {Pear, fig. 75) ;
oblong (/. oblonga), when the width is
the base {Meadow-sweet, St. John's Wort)
;

—

elliptic (/. elliptica), when the two
about a third of the length {small Centaury)
ends of the blade are rounded and equal, like an ellipse {St. John's Wort, fig. 3)
spathulate {f. spathulata), when the blade is narrow at the base, and large and
angular (/. angulata),
rounded at the end, like a spatula {Easter Daisy, fig. 76)
deltoid (/.
when the circumference of the leaf presents three or more angles
deltoidea), if it presents three nearly equal angles, like a delta, A {Chenopodium,
;

;

;

;

fig. 77).

Leaves are lanceolate

(/. lanceolata),

when the blade

and diminishes insensibly towards the extremities

when the

linearia),

them narrow
part

{Iris,

somewhat
blade

is

sides of the blade are nearly parallel,

{Toad-flax, fig. 2);

sword ; in this
fig.

like

case, the
79)

an

;

is

ensiform

two surfaces are

(/.

largest in the middle,

{Privet, fig.

ensiformia) ,

78)

;

linear

when

of the shape of a

in apposition and consolidated in the

subulate \f. subulata),
awl {Ledum reflexum)

when the

upper

cylindrical blade terminates

—needle-shaped

hard, narrow, and pointed like a needle {Pine,

(/.

and the space between

fig.

(/.

acerosa),

70, Juniper,

when the
fig.

80)

;

—

——

—

—

—
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apillari/

when

ea'pillacea),

(/.

slender and flexible like hairs

{Water Crowfoot,

thin and slender like threads {Asparagus,
fig. 81).
The false leaves of Asparagus here alluded to, and which have been
described as leaves by most botanists, ought to be considered as branches

fig.

71)

;—filiform

(/. filiformia),

when

springing from the axils of small scarious scales, which are the true leaves.

82. Oleander.

81. -flsparagns,

Acute

85. ABiarantb,.

83. Pellitory.

le,aves.

Acumina1:e

Filiform leaves.

Emarginate

leaf.

leaf.

when they terminate in a sharp angle {Oleander,
acuminata),
when the tip narrows rapidly and lengthens
acuminate (/.
fig. 82)
obtuse
fig.
into a point {PelUtorij,
83)
(/. ohtusa), when the tip is rounded {Mistleto,
Leaves are acute (/. acuta)
;

;

rxx

86.

Lime.

Cordate

87.

leaf.

Ground

ivy,

Bindweed.-

lleniform leaf.

fig.

emarginate

84);

{Amaranth, fig. 85).
Leaves are cordate

(/.

emarginata),

Sagittate leaf.

when

it

80. Sheep's sorrel
Hastate leaf.

terminates in a shallow sinus

when the base forms two rounded lobes and
an ace of hearts {Lime, fig. 86)
reniform (/.
reniformia), when the base is cordate but the tip rounded, like a kidney {Ground ivy,
fig. 87) ;— sagittate (/. sagittata), when the base is lengthened into two sharp
lobes, which are oblique or parallel to the petiole, like an arrow {Bindweed, fig. 88)
the tip

is

pointed,

(/.

cordata),

somewhat

like

;

;

——

;

—

;

—

—

;

THE LEAVES.
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hastate (/. hastata), vrhen tlie

two lobes are nearly perpendicular to the

like a halbert {Sheep's sorrel,

fig.

peltatum),

when

the petiole

is

89)

;

peltate

petiole,

(/.

joined to the centre of

the under surface of the blade {Nasturtium., fig. 90),
in which case the primary nerves diverge symmetri-

from the

cally

A

petiole, like the spokes of a wheel.

may be compared

with the orbicular
palmately-nerved leaves of Mallows, for if the two
peltate leaf

90. Naaturtiuni.

91, Curled

Peltate leaves.

Mallow.

edges nearest the petiole of the leaf of the small Mallow (fig. 74) were joined, a
would be the result.
Surface of Leaves.
Leaves are smooth {/. Iwvia), when their surface presents

peltate leaf

—

the touch {Carex);
hairs {Tulip)

weed)

;

;

—

—glabrous

;

—villous

downy

or

hairs {Strawberry)
Robert)

tosa),

when

lorig,

(/.

;

— hispid

when they
when they are

holosericea),

villosa),

{/.

(/. setosa),

(/.

when they are clothed with soft short
when the hairs are long and scattered {Herb-

pubescentia),

pilose {/. pilosa),

;

close {Forget-me-not)

{Rose-campion)

{/. glabra),

silJcy {f.sericea),

—-pubescent

—

scabrid {f.scabra), when rough or harsh to
when, whether smooth or not, they have no
when clothed with long, even, shining hairs {Silver-

neither hairs nor inequalities {Orange);

when the

hairs

hirsute (/. hirsuta),
(/.

hispida),

when they

and
and numerous

are rather long, soft^ white,

when the

hairs are long

are erect

and

stiff

{Borage)

— tomentose
and matted {Quince)
woolly
matted {Corn- centaury) — velvety

are long, spreading, and bristly {Poppy)

rather short, soft,

appressed, curly, but not

;

;

setose

tomsn-

(/.

lanata),

(/. velutina,

— cobwebby

when the pubescence is short and soft to the touch {Foxglove)
when the hairs are long, very fine, and interlaced like
;

arachnoidea),

;

(/.

a cobweb

{Thistle, Gobivebby Houseleeh).

Leaves are wrinkled or rugose {/. rugosa), when their surfa-ce presents indue to there being more parenchyma than is enough to fill the spaces

equalities,

—

bullate (/. bullata), when this "Excess of parenchyma
visible, and the whole blade is swollen between the
more
inequalities
the
renders
crispa),
when the extra parenchyma only appears at
crisped
{Cabbage)
nerves
(/.
;

between the nerves {Sage)

—

—

the edge of the blade, which appears crimped {Curled Mallow, fig. 91) ; waved
reason the edges are in rounded folds {Tulip).
(/. undulata), when for the same

——

;
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—

Hairs and Spines on the Margins of Leaves.
The leaf is ciliate (/. ciliatum), when
spinous {/. spinosum),
margins bear long hairs like eyelashes (Sundew, fig. 92)
when the nerves lengthen and harden into thorns [Holly, fig. 93 Barberry,
fig. 94)
in Berheris, the leaves which first appear after germination are provided
r
with parenchyma like ordinary leaves, and the base
,'fl//
of their petiole is furnished with two little stipules
but on the subsequent branches the stipules harden,
lengthen into spines, and the leaf itself is reduced to one
its

;

;

;

94.

Barberry. Spiny leaves.

92.

Sundew.

9S. Holly.

Ciliate leaf.

Spiny

bearing ordinary leaves, are developed.
five spines (c)

95. Gooseberry.

leaf.

In the Gooseberry

95) the three or
may be con-

(fig.

which spring below the leaves

(f)

sidered as a development of the pulvinus of the leaf.
Divisions of Leaves.
The leaf is entire (/. integrum)

—

blade is quite undivided (Oleander,

fig.

Spines.

which short branches,

or three thickened and spinous nerves, from the axils of

82)

;

cut

when

when
its

its

edge,

instead of being a continuous line, presents a series of broken

96. ChestniTt.

lines,

Dentate

owing

leaf.

to the

(Chestnut, Oak„

97. Arclif.ngel.

Serrated leaf.

Elm. Bideutate

leaf.

parenchyma not accompanying the nerves

Hawthorn)

;

—dentate

or toothed (/. dentatum)

99.

Hanthorn. Incised

leaf.

to their extremities

when

it

has sharp teeth

—

——

—

——

;

;

THE LEAVES.
with a rounded sinus
crenate

96)

;

fig.

8 7);

{/.

27"

the slightest way in which a leaf can he cut {Chestnut, fig.
when it has rounded teeth and a sharp sinus {Grovrnd ivy,
serratum) when the sinus and teeth are sharp and turned towards
;

it is

crenatum)

serrate (/.

the tip of the leaf, like the teeth of a saw {White Archangel, fig. 97)
doubly -dentate
or -crenate or -serrate (/. duplicato-dentat%m, &c.) when the teeth or crenatures are
themselves toothed or crenate {Ehn, fig. 98) ; incised (/. incisum) when the teeth are
;

very unequal, and the sinus sharp and deep {Hawthorn, fig. 99) ;— sinuate (/.
sinuatum), when the divisions (deeper than teeth) and the sinus are large and obtuse
{Oah,

fig.

called

The

100).

lacinice^

divisions of the leaf are

{lacinim),

by an acute

separated

when

sinus,

acute,
and
which reaches

half-way to the middle of the blade.
If the
nerves are pinnate, the lacinise are so also, and

100. Gale.

Sinuate

103.

101. Dandelion.

102. Castor-oil. Palmatifld leaf.

leaf.

J

the leaf
leaf of

is

—

pinnatifid (/. pinnatijidum, ArtichoTce)
if palmate, so also are the
pinnatifid
leaf
palmate
Castor-oil,
fig. 102).
the
is
{f. palmatifidum.

and
which the

lacinise,

Poppy.

Pinnatipartite leaf.

Pinnatifid runyiuate leaf.

A

lacinije point

downwards,

is

called runcinate (/.

runcinatum. Dande-

lion, fig. 101).

The

divisions of the leaf are called 'partitions {partitiones),

when the

sinuses

extend beyond the middle, and nearly reach the midrib^r
according to the nervation the leaf is then pinnatipartite (/. pinnatipartitum, Poppy,
The divisions of
fig. 103), or palmatipartite {/. palmatipartitum, Aconite, fig. 104).
the leaf are called segments {segmenta), when the sinuses extend to the midrib or to
the base of the blade

the base of the blade; then,
{/.

according to the nervation, the leaf is pinnatisect
palmatisectum. Cinq-foil, fig.
{f.
The divisions are termed lobes {lobi) when the sinuses

pinnatisectum, Watercress, &g. 105) or palmatisect

106;' Strawberry,
There are no

fig.

current

107).

exact equivalents for the

suhsfcantive terms lacinim, partitions, segments,

of this work; though

when rendered

and

lohes

into adjectives

we

usually apply lobes to divisions which descend to or

about the middle of the leaf, and segments to divisions
Ed.
= The
Strawberry and Cinq-foil have undoubted

to or near the base.

compound

leaves.

Ed.

—

;
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are as long as those of the lacinise or partitions or segments, and when the divisions,
of indefinite depth, are rounded
according to the arrangement of its nerves
;

the leaf

then said to be pinnately hied (f. pinnatilobatum, Coronopus,
or palmately lobed {/. palmatilobatum, Maple, fig. 109).
is

105. Watercress.

104. Aconite. Paltnipartite leaf.

The

leaf

lyrate

is

pinnately lobed,

it

(/,

Pinnatiseot leaf.

much

-fid,

-partite, -sect,

fig.

110)

or

larger than the others

pedate (/. pedatum), when
segments, partitions, or lacinise diverge
^^y from the base ; this occurs when three palmate
divisions spring from the petiole, their midrib
remaining undivided, whilst the two lateral
{Turnip,

108),

106. Cinq-foil. Palmatisect leaf.

lyratum), when, being pinnati

terminates in a rounded division,

fig.

;

its lobes,

produce on each side

one or

two

|

parallel

which are perpendicular to that
from which they spring {Hellebore, fig. 111).
The same leaf is often variously divided
thus the segments of the lower pinnatisect
divisions,

of Chelidonium

leaves
sinuate,

crenulate,

'leaves of Aconite

(fig.

112)

and dentate

(fig.

104)

;

are

lobed,

the

lower

are palmi-partite,

with bifid or trifid partitions, and incised and
toothed lacinise; the lower leaves of HerbRobert

113) are palmatisect, with trifid 108. Coronopus.
Pennilobed leaf.
^^^ iucised and tOOthed kcinisB
the lacinise being rounded and abruptly terminated by a small point, and said to be
apiculate {I. apiculatce).
The Castor-oil (fig. 102), Poppy (fig, 103), Cinq-foil (fig,
106), and Maple (fig. 109), have toothed divisions.
Compound leaves. A leaf is simple (/. simplex), however deeply cut its divisions
may be, when these cannot be separated from each other without tearing, as in most
of the leaves mentioned above. It is compound (/. compositum), when its component
divisions can be separated without tearing; and its divisions are named leaflets
107. strawberry.

Palmatieect

leaf,

—

(fig.

gegjjigjjtg

.

THE LEAVES.
The

(foliola).

petiole of a

that of each leaflet

109. Maple.

A leaf
directly

fio-.

116

compound

is

J

common

petiole {p. comwiunis),

aad

simply compound,

Pedateleaf.

when the
;

leaflets,

whether petiolulate or not, spring,

and, according to

113. Herb-Eobert, Palmatiseot leaf

pinnatum, Rohinia,

Lwpim., fig. 116).

112. Chelidonium. Pennilobecl leaf.

110. Turnip. Lyrate leaf.

from the common petiole

(/.

leaf is tlie

apeholule {petiolulus).

Paliiiately-lobed teat.

111. Hellebore

pimnate

is

29

nervation,

114. Eflbinia.

Pinnate

the leaf

is

leaf.

114) or digitate (/. digitatum, Horse-chestnut,
there are but few leaflets, their insertion must

fig.

When

its

.
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115.

Horae chestnut. Digitate

loaf.

IIG.

117. Molilotus.

Pinnate

leaf

118, Trefoil.

Lupin.

Digitate

leaf.

Digitate leaf.

119. Gleditschia triacantlios.

Bipiiiuate leaf.

y^*^*V

120. Acta3a spicata,

Tripimiate

leaf.

121. Actfea raucmosa.'*^ Triternate'"leaf.

—

—

;
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be carefully observed: thus the Melilot (fig. 117) has a pinnately
tri-foliolate leaf,
but the Trefoil (fig. 118) a digitately tm-nate' leaf, all the
leaflets springing froM
the top of the petiole.

The

leaf

is

bipinnate

^

ending in a

leaflet,

bipinnatum),

(/.

when the secondary

petioles, instead of

form so many pinnate leaves (Gleditschia

each

triacanthos, fig. 119)

tripinnate (/. tripimiatum), when the secondary
petioles bear as many bipinnate
leaves. (Jctea spicata, fig. 120)
tri-ternate, when the common petiole bears three
;
secondary petioles, which each bear three tertiary petioles, each of
which again bears
as many digitately tri-foliolate leaves {Adwa
racemosa, fig. 121).
pinnate leaf
with all its leaflets- in lateral pairs is termed pari-pinnate
(/. pari-pinnatum)
when

A

;

addition

in
(/.

it

terminated

is

impari-pinnatum, Robinia,

Decompound

122. Caucalis.

A

leaf

is

it

is

leaflet,

the leaf

is

impari-pinnate

114).

decompound

laciniate or

{Caucalis Anthriscus, fig.

fig.

a solitary

123. Potato.
Interruptedly pinnate leaf.

leaf.

being really compound,

by

124.

Agrimony.

Pinnatisect leaf.

decompositum), when, without

(/. laciniatwtn,

number of unequal

cut into an indefinite

122; Water Crowfoot,

fig.

125. Orobus.
Pinnate leaf witTi unequal leaflet
changed into a very short filament.

71), as in

lacinise

most umbelliferous

plants {Parsley, Chervil, IlemlocJc, Carrot, Angelica, &c.).

A leaf is
sectum),

when

interruptedly-pinnate or -pinnatisect

(/.

interrupti-pinnatum, -pinnati-

the leaflets or divisions are alternately large

123; Agrimony,

fig.

and small

{Potato, fig,

124).

more or less irregularly spiral organs,
which usually coil round neighbouring bodies, and thus support the plant. The leaf
is cirrhose (/. cirrosum), when one or more of its- leaflets is reduced to its median
nerve, and becomes a tendril.
In the Bitter Vetch (fig. 125), the tendril is simple
and very short, because it is only the terminal leaflet which is thus transformed.
In the Pea (fig. 126), and in Vetches (fig. 127), the three terminal leaflets are changed
into tendrils.
In another Vetch {Lathyrus Aphaca, fig. 128) all the leaflets are
suppressed, and the whole leaf is reduced to a filament without parenchyma (v); in
Tendrils.

Tendrils

{cirri)

More

are thread-like,

correctly a digitately tri-foliate leaf.

Ep.
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developed, and perform the office of
129), the petiole bears two lateral tendrils below the single

compensation, the stipules
leaves.

In 8milax

(fig.

are very

(s, s)

much

128.

126. Pea.

Leaf with tendrils formed from

Aphaca.

130. Vine.

leaflets.

cordate blade, which

may

Petiolax tendrils.

Tendrils formed from peduncles.

be regarded as

compound leaf,
median nerves.
The

the lateral leaflets of a

reduced to their

lateral position of the solitary tendril in

the Melon

(fig.

and other

61)

Cucurhitacece,

together with the fact that two tendrils

one on each side of
has led most botanists to regard
it as a stipule, of which the corresponding
one is suppressed but the occurrence of
two tendrils is very rare, and these are
127. Vetch.
never precisely on the same level. On the Pinnate leaf with foliolar ten129. Smilax.
drils and winged petiole.
Stipulaiy tendrils.
other hand, unlike a true stipule, the
tendril of Cucurlitacew is derived from a vascular bundle remote from that which
produces the leaf, and is separated from the petiole of the latter by buds. Upon
occasionally occur,

the

leaf,

;

.
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the wiiole, the simplest explanation of the tendril of the Melon

of the Pea and other LeguminosEe,
its

nerves

:

thus,

when

simple,

it

it

that, unlike that

is,

represents a leaf, reduced to one or

represents the petiole and mid-rib

;

more of

-when branched,

represents the principal nerves of the leaf, which are themselves palmately divided.
In the Vine (fig. 130) the tendril is leaf-opposed, and formed of a branching peduncle
(v, v), of which the pedicels are suppressed, but which sometimes bears imperfect
it

flowers.

INFLORESCENCE.
used in two senses, signifying both the arrangecollection of flowers not separated by leaves
the latter being the more special meaning of the term.
The organs of inflorescence

This terra (inforescentia)

ment of the

flowers

properly so called

;

upon a

is

and a

plant,

are, (1) the supports of the flowers,

pedimcle, pedicel, receptacle;

(2)

the

bracts {bractece), or altered leaves,

from the

axils of

which the

floral

axes spring, and which are altered
in colour and form, as they approach the flower these are some;

times absent

and

{Stock

other

Cruciferw).

The peduncle

[pedunculus)

is

a

branch directly terminated by a
and its extremity forms
flower
;

the receptacle [receptaculum)
This
name is also given to a more or less
branched flowering axis, differing
.

Bract joined to the peduncle.

131. Lime.

stem, bearing bracts,

in appearance from the
and of which the ultimate

123.

Currant.

Simple

rest of the

divisions

are called

pedicels

{pedicelli).

Bracts vary in shape; they are usually small {Currant, fig. 132), and may be thin,
{br. membranacece) ; or thin, dry, stiff, coloured, and

transparent, and membranous
scarious

(br. scariosce.

Geranium)

;

which
midrib of the bract, and, though
large in the

Lime

(fig.

131),

or coloured, like
is

petals {Bugloss)

;

they are very

peculiar in having the peduncle adnate to the

really axillary to

it,

appearing to rise from

its

centre.

The primary axis of the inflorescence is the common peduncle, whence spring
the secondary, tertiary, &c. axes, according to their order of development.
The inflorescence is axillary {inf. axillaris), when the primary axis, instead of
terminating in a flower, is indefinitely elongated, and the fiowers are borne upon
secondary axes, springing from the axils of its leaves {Pimpernel, fig. 30) ; it is
terminal {i.' terminalis), when the primary and secondary axes both terminate in

a flower {Poppy, Columbine,

fig.

31)

:
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In every inflorescence the flowers are solitary
is

{fl.

undivided, and springs directly from the stem, and

normal leaves {Pimpernel,

flg. 30).

soUtarii),
is

when each peduncle

isolated from the others

by

Inflorescence,

in its restricted sense, consists of a group of pedicelled flowers, bracteate or

from a
peduncle which

not, all springing

common

bears no true leaves.
Indefinite inflorescences

are

—the

raceme,

corymb,

umbel, spike, and head.

The raceme

1.

mus)

is

[race-

an inflorescence

of which the nearly equal

secondary axes rise along
the

primary axis

simple,

when the

;

it

is

pedicels

spring directly from the
primary axis, and terminate
in a flower {Lily, Lily of the
Valley,

Snapdragon; Cur-

rant, fig. 132

;

Mignonette,

133) ; it is compound,
and Called a lOawicZe (vani-

fig.
138. Mignonette.

Simple panicle,

131.

Yucca

Gloriosa.

Branch of compound

panicle.

cula), when the secondary axes branch once or oftener before flowering {Yucca
thyrsus {thyrsus) is a panicle of an ovoid shape, the central
Gloriosa, fig. 134).

A

pedicels of

which are longer than the outer

135. Cerasus Mahaleb,
Indefinite corymb.

Simple umbel.

Umbel and

137. Fennel.
umbellul£e without involucre.

The corymb {corymbus) resembles the raceme, but the lower pedicels are so
longer than the upper, that the flowers are nearly on a level {Cerasus Mahaleb,

2.

much

136. Cherry.

ones.

;

INFLOEESCBNCE.
In the Stock and many allied plants, the inflorescence is at first a corymb,
135).
but changes to a raceme as the primary axis lengthens.
3. In the umbel {umbella) the secondary axes are equal in length, and starting from
the same point, flower at the same
height, diverging like the rays of a
parasol; it is a raceme of which
the primary axis is reduced almost
fig.

The umbel

to a point.

is

simple

{sertulum), Mvhen the secondary axes

flower {Cherry, fig. 186) it is compound, when these bear umbellately
arranged tertiary axes, called
partial umbels [umbellulw. Fennel,
fig. 137; Carrot, fig. 138; Fool's
;

8.

Carrot. Tlmbels with involucre
umbellulse with inTolucels.

The

;

139. .ffithusa.

Umbel without involucre
umbellulje with involucela.

Parsley, fig. 139).

which in most racemes spring, like the pedicels, from different heights,
in many umbelliferous plants rise on a level, like the secondary and tertiary axes,
The name
and form a whorl.
bracts,

invohicre [involucrum) is given to
the bracts at the base of the umbel

f\

140. Plantain.
Simple spike.

141. Vervain.
Simple spike.

142.

Wheat.

Compound

spike.
143. Oat.

{Ca/rrot,

fig,

138),

and that of

Panicle of spikeleta.

involuCel or partial involucre {involucellum) to the

»3
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umbel

bracts at the base 'of the partial

and involucel may be absent

Both involucre

[Fool's Parsley, fig. 139).

[Fennel, fig. 137).
4.

In the spike

[spica),

the flowers

are sessile or subsessile on the primaryaxis [Plantain, fig. 140; Vervain, fig.
141). In the

compound spike [s. composita)

the secondary axes each bear a small

144.

Willow.

Staminiferous catkin.

PistilliferoiiB catkin.

145. Willow.

distichous spike [spikelet. Wheat,
grasses, the spikelets are borne

In many
142).
on long branching

fig.

forming a panicle [Oat, fig. 143).
catkin [amentum) is a spike, the flowers of
which are incomplete [i.e. they want either stamens
or pistil), and which is deciduous when mature
[Mulberry ; Willoiv, figs, 144, 145; Oak, fig. 146).
The cone [strohilus) is a catkin with large thick
14!). Arnm.
146. Oak.
scales, principally found on certain evergreen trees,
Spadlx expo.=ed by
Staminiferous catkin.
the removal of
hence named Conifers [Pine, fig. 147).
The spike
part of the spathe.
of the Hop (fig. 148) is a cone with large membranous bracts.
The spadix [spadix) is a spike of incomplete flowers, which, when
young, is enveloped in a large bract or spathe [spatha). The axis

pedicels,

The

of the

spadix sometimes

flowers

throughout
sometimes

length,

its

the

upper portion is flowerless
[Arum, fig. 149).
The
branched spadix of Palms
is

called

a

'

regime '

(in

French).
5.
147. Pine.

Cone.

148.

Hop.

In the head

tulum)
Cone.

collected

depressed spike, of which the primary axis is
thickness what it has lost in length [Scabious,

m

the

flowers

[capi-

are

into

a head or
vertically contracted, thus gaining
fig.

160

;

Trefoil, fig. 161), -and the

—

—
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is called the common receptacle [clinanthium).
As in the mnbel, the
usually bracteate, each flower springing from the axil of a bract. There

depressed axis

head

is

150. Scabious.

Capitulum,

151. Trefoil.

Capitulum.

162. Marigold.

Cajjitulnm with inTolucre.

should hence be as many bracts as flowers, but, owing to the crowding of the flowers,
some of the bracts are usually suppressed. The outer bracts, or those below the
outer flower, form the involucre {involucrum, periclinium,
152),

The

Marigold,

fig,

bracts of the centre flowers

are usually reduced to scales,

Camomile.

bristles.

Paleate receptacle, cut

154. Cornflower.
Bristly receptacle, citfc

Tertically.

Tertically.

163.

or hairs.

The

receptacle

is

AlveolElte receptacle, clit Tertically.

when covered with scale-like bracts
(r. setosum), when these are bristly
pitted (r, alveolatum), when
fig. 154)

paleate {r.paleatum),

separating the flowers {Ca/momiU,

such are often cut into

155. Onoporclon.

153)

fig.

fine hairs

;

setose

{Oornflower,

;

;

the flowers are seated in depressions, separated by variously shaped membranes, which
represent the bracts {Onopordon, fig, 155), When these inner bracts are absent

nudum, Dandelion, fig. 156), Sometimes the
base of the head is naked, or only protected by some normal leaves {Trefoil, fig. 151),
but each flower may still be accompanied by a bract.
The inflorescences of Dorstenia Gontrayerva, and of the Fig {hypanthodium),
the receptacle

is

are also heads.

described as naJced

In Dorstenia

(fig.

{r,

157) the receptacle

is

much

depressed or slightly
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concave, bearing incomplete flowers inserted in pits witli ragged edges ; in the Fig
(fig. 158) the inflorescence is similar, but the receptacle is still more concave, inso-

mucli that the male flowers, which are at the top of
fig, answer in position to the lowest flowers of the

the

primary

axis,

and the small

mouth represent an

involucre,

scales (bracts) at the

which

in the normal

would

state

base

the

common
as

cle,

of

gird

the

recepta-

in an or-

dinary head.
It

is

obvious

that every indefinite

inflorescence

must be a
cation

modifi-

of the ra-

thus the
ceme
corymb is a raceme with unequal
a raceme whose primary
;

156. Dandelion.
Naked receptacle.

157. Dorstenia,

158. Fig.
Cut vertically.

secondary axes, reaching the same level; an umbel is
axis is undeveloped; the spike is a raceme whose secondary axes are undeveloped; the capitulum is a spike with the primary axis vertically thickened and
dilated.

The difference between the raceme, corymb, umbel, spike, and head being simply
due to the amount of development of the primary and secondary axes, these terms
cannot be precisely limited, and intermediate terms are therefore frequently resorted to;
as spiked racemes and panicles, when the pedicels are very short a globose spike
approaches the head ; and an ovoid or spiked head approaches the spike. Amongst
Trefoils, capitulate, spiked, and umbelled flowers all occur.
In the raceme, panicle, corymb, and spike, the pedicels flower from below upwards, i. e. the lowest flowers open first. In simple and compound umbels, the outer
flowers open first ; whence we may conclude that the umbel is a depressed raceme.
In the head, as in the depressed spike, the flowers really open from below upwards, but as the surface of the inflorescence in both these cases is nearly
horizontal, they appear to open from the circumference to the centre, and are
called centripetal, a term which is applied to every indefinite inflorescence, whether
the flowers open from below upwards, or from without inwards.
Definite Inflorescences.
These are all included under the general terra cyme
(cyma), however much they may be branched they are, the definite- or cymose-raceme;
true corymb ; umbellate-cyme ; npicate-cyme, scorpioid cyme ; and contracted cyme, which
comprises the fancicle and the glomerule.
1. In the definite- or cymose-raceme [Campanula, fig. 159), the flowering pedicels
;

—

;

are of nearly equal length, as in the raceme
axis

(a, a, a),

;

terminating in a flower, which

from which
is

it differs

necessarily the

in the primary

first

to expand^
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whilst of the secondary axes

the tertiaries

(c, c, o),

(b, e, b), the lowest, being the oldest, flowers first
and
although often lower than the axis whence they spring, flower
last.
The result is, that of the expanded flowers
some are above, some below the buds, according to
the order of the succession of their axes. When
examining such inflorescences, the student must
look for. the axis terminated by a flower, for the
;

lateral leaf or

bract which

it

and

bears,

for

the shoot or secondary axis which springs be-

tween this axis and

159.

Campanula,

Cyinose raceme-.

160. Cerastiiim.

161.

Hawthorn.

itself.

Definite coi-ymb.

Dichotomous cyme.

The racemose cyme

is called a panicle or thyrsus when much branched {Privet)
difference
the
between the definite raceme and panicle is not analogous
but in reality
to the difference between the indefinite raceme and panicle, for the indefinite
raceme consists of a primary and many secondary axes while the indefinite panicle
;

;

consists of primary, secondary^ tertiary, quaternary axes

is the ease both in
; just as
the definite raceme and definite 'panicle; the only difference between these two,
then, is in appearance.

The definite raceme becomes a dichotomous cyme, when the primary axis terminates in a fiower between two opposite leases or bracts,, from the axils of which
spring two secondary axes, each again terminated by a flower between two- bracts, from
the axils of which spring two tertiary axes, and so on {Cerastium, fig. 160) this evolution of subordinate axes, each terminating between two opposite axes, is continued
When, instead
till the last axis fails, from deficient nutrition, to repeat the process.
of two opposite leaves or bracts, there are three in a whorl below each successive
central flower, with again three in their axils, the cyme becomes trichotomous.
2. In the definite (or true) corymb, the different flowering axes, although of
;

;'

unequal length, attain pretty much the same level {Hmwthom, fig. 161).
In the definite raceme and the corymb, the central fliowers are first developed
in other words, the flowers open from withip outwards, or centrifugally.

:
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from the
umbel or umbellate cyme the pedicels appear to start
first, and the
open
flowers
central
same point as in the indefinite umbel, hut the
outer pedicels are evidently the youngest and shortest
being a definite umbel, flowering centrifugally, it is truly
'^'T*J<^ "^ f^"^^
a cyme {Ghelidonium, fig. 162).
^^
\!i/^^W^5
4. The definite spike or spicate-cyme {Sedum, fig. 163)
3.

In the

definite

162. Chelidoninm.

Definite umbel.

163.

Sedum.

Spicate cyme.

164. Myosotia.

Scorpioid cyme.

composed of a succession of independent axes, alternating to the right and left,
each terminating in an apparently sessile flower.
5. The scorpioid cyme {Myosotis, fig. 164) is a
raceme which rolls up in a crozier shape, like the tail
of a scorpion
it
is composed of a

is

;

succession

of in-

dependent
axes,
which do not alternate right and

but form an

left,

interrupted

line,

which tends to
turn back upon itin

self;

this

in-

florescence,

the
bracts are usually
suppressed
(fig.
165).

In the con"^- Lamium. Faseicles on an indefinite stem.
cyme the
flowers are crowded, owing to the extreme shortness of the axes
it is called
6.

166. Box.

Glomernle.

tracted

;

fascicled,

when

the axes are somewhat lengthened, and are regularly
distributed

;

INFLOEESCENCE.
{Sweet William)
irregular {Box,

—•glomerate, when

fig.
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the axes are almost suppressed, and extremely

166).

Mixed inflorescences are those in which the definite and indefinite both appear.
In the Labiatw {Lamium, fig. 167) the general inflorescence is indefinite, while

172. Butcher^s Broom.
EpiphjUous flowers.

170. Heartsease.
'Single-flowered cyme.

171.

Bindweed.

One- and two-flowered cymes.

the separate heads are true axillary cymes or fascicles. In the Mallows the same
arrangement occurs (fig. 168).
In Compositw {Groundsel, fig. 169) the general
inflorescence is a definite corymb, and the separate portions are heads. The definite
is sometimes reduced to a single flower, and resembles the one-flowered
of
an
pedicels
indefinite infiorescence {Heartsease, fig. 170) ; but a little below the

inflorescence

flower two small bracts {bracteoles) will be found, in the axils of which are two

The
obyious or suppressed shoots, which sometimes flower {Bindweed, fig. 171).
two bracteoles of a one-flowered pedicel are therefore the evidences of a two- or threeflowered cyme, of which the primary axis only is developed.
The

inflorescence of certain plants has been called epiphyllous, from the flowers
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appearing to spring from leaves or bracts. In the Lime (fig. 131), the peduncle ii
joined to the bracts. In Xylophylla the floral branch, dilated and flattened lik(
In the Butcher's Broom (fig. 172), as ir
a leaf, bears flowers along its edges.
green
leaves, rise in the axils of small scales
Xylophylla, the peduncles, enlarged into
which are the true leaves, and bear on their centre one or more shortly pedicellec
flowers,

forming a cyme.

THE FLOWER.
flower, in phsenogamic plants, is a collection of several whorls (usually
formed of variously modified leaves arranged one above another in rings

The
four),

or stages, so close that their internodes'are not distinguishable.
The leaves which form each floral whorl are not always precisely on the same
level,

but often form a close spiral, and consequently not a true whorl j the term
whorl is, however, always applied to the calyx,
corolla, andrcecium,,

The

and

pistil.

may

be regarded as a true
shoot, terminating the peduncle or pedicel,
and therefore terminal as regards the branch
from which it springs limiting the growth
flower

,:

of that branch.

>.

may

Its terminal position

be theoretically explained by supposing that
/

the floral whorls exhaust the supply of nutri-

ment provided by the

axis,

and with

this the

vegetative force necessary to prolong

it.

In

the normal condition of the flower, the reproductive and nutritive forces are in equili-

brium

;

.,.,

.

but there are cases in which this
TT ,. i.-i.n
is disturbed, and in which the axis

equilibrium
,

,,

,Tj

1

~i

•

i-t

ft

1

t

t

lengthens beyond the floral whorls, and re'
,,
T,-i
which
produces the plant by branch-buds-;

Till

-,

-I

TIT

m

cases the seed-buds are usually suppressed

many
173. Proliferous rose,
calyx transformed into leaves j
petals multiplied at the expense
of the stamens ; A, prolonged axis
bearing an imperfect flower ; f,
coloured blades representing abortive carpels.
c, c,

p,'

plants,

^

^^^- The same rose cu'
vertically, and deprivec

^

calyx

and

lowe

to show tb
position of all the parbi
petals,

along the axis,

this

and especially in proliferous roses

is

seen

(fig.

ir

173)

of which the peduncle is prolonged into a supplementarj
axis, ending usually in an imperfect flower (fig. 174) ol
(s) and petals (p), in the middle of which are a
imperfect stamens and carpels.-

sepals

fe\\

The variously transformed leaves composing the floral whorls, thougl
modified in tissue, colour, and texture, to form the calyx, corolla, andrcecium,
and pistil, sometimes reveal their origin by resuming the aspect of normal leaves.
The term anomaly or monstrosity is given to casual departures from the normal
and plants, which anomalies are most frequentlj
iaduced by cultivation.
The first whorl or calyx, being the exterior, and therefore the nearest to the
leaves, resembles these most.
The second whorl or corolla is more altered •^. the tissue of its petals is mon
structure occurring in animals

;

THE FLOWER.
delicate,

and their colour more

usually flat shape,

all

brilliant,

43

but their claw, Umb, and nerves, and their

reveal their foliar nature.

The third whorl, or andrcecium, bears much analogy to the second the relative
is always the same, and these sometimes present
an insensible transition from one to the other; as in semi-double flowers, where some
;

position of the stamens and petals

of the stamens

are changed into petals
in partially double flowers, where all the
stamens are so changed; and in full double flowers, where the carpels also have
become petaloid {Ranunculus, Columbine, Rose)
In Rosa centifolia (fig. 75) par;

.

6 ticularly,

I

,

the successive steps

by which a stamen becomes a
obvious ; sometimes
the anther enlarges, and one
cell reddens (6)
or both cells
175. Transformation of stamens iu roses.
lengthen (5) ; or the connective
reddens and dilates, and bears on one side a yellow scale, which
recalls an anther- cell (4, 3)
offcenest the stamen expands at once 17(i. Hooded Columbine,
showing one series of
into a complete petal (2) ; sometimes (1) the proximity of the
aatbei's transformed and
connected together.
calyx seems to influence this petal ; a green midrib traverses its
coloured blade, and it becomes sepaline in the middle, petaline on the sides. In the
double Columbine (fig. 176), the anther swells, and forms a hooded petal; and sometimes, but more seldom, the filament dilates into a flat petal.
The fourth whorl or pistil is the central; its position and the pressure of
the surrounding organs influence its form in many ways, and hence disguise its
origin but when the carpellary leaves are free {Columbine, fig. 12), or solitary {Pea,
fig. 14), their foliaceous nature is obvious, and especially in anomalous cases, as
petal are

;

;

;

the following.
Anomalies.

— In

the Columbine

(fig. 177) the five carpellary leaves (f.c) instead
of being folded to form a protecting cavity for the

S

I

young

seed,

have been found to remain

flat,

and

bear along their edges (or placentas) small leaf-buds
(p.o) ; these buds, which nor^

....F.o

mally would have contained
an embryo, were mostly open
some few, though empty,
were curved, and suggestive of
their normal function; fertili-

zation
N,

P,

had not taken

c,aud the unfertilized

place,

stigma

was reduced to a small glandular head (St), terminating
177.

Monstrous Columbine.

178. Double Cherry.
Flower out virtically ; s, sepals;
p, petals

;

F.c, carpellary leaves

K.m, median nerve or

;

style.

the midrib of the carpellary
(fig.
Cherry
178), the free edges of the two carpels (p.c) bear
double
the
In
leaf.
which altogether resembles an ordinary leaf,
ovary,
or
blade
their
and
no buds,
lengthened
into a style-like-^eck, terminated by
is
(N.m),
paidrib
its
along
folded

a spongy tubercle representing the stigma.

u
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The Alpine Strawberry
The calyx (s)

floral whorls.

179) presents a curious metamorphosis of the
normal, the five outer leaves are bifid, and accurately

(fig.

is

represent the stipules of the leaves.

The

appear as green, strongly veined, nearly

petals

(p)

sessile leaves

Alpine Strawberry.
Carpel without the
ovary (mag,).

188.
179. Alpine Strawberry.

180. Alpine Strawberry.

Green petal (mag.).

181.

Alpine Strawberry.

182. Alpine Strawberry.

Green stamens.

Carpel (mag.).

five acute ciliate lobes (fig. 180).
The twenty stamens (fig. 179, e) are
arranged in four whorls, and are also expanded into green petioled simple or threelobed leaves (fig. 181) ; most of them bear on each side of the base of the blade a
yellow boss (a, a), representing a suppressed anther. The carpels (fig. 179, c), which
have also reverted to leaves, are arranged spirally on a receptacle, which becomes
succulent as the green flower grows. The carpellary leaf (fig. 1 82 p.c), the integument

•with

(p.c), called the ovulary leaf, and the embryo are transformed through
development into overlapping leaves.
Of these, the outer leaf, often
bifid (f.o), represents the ovary ; its base sheaths the inner leaf (fig. 183, F.o),
which should have formed the outer integument of the ovule.
At the inner base
of this ovulary leaf (183, p.o) is a pointed shoot (p) ; this is the embryo, of which
a vertical section (fig. 184) shows rudimentary leaves
or cotyledons (co) and a plumule (g).
In this curious flower, an excessive supply of
nutrition has deranged the reproductive organs, and
the whorls, which should have been modified in

of the seed

excessive

184. Alpine Strawberry.

Carpel
cut vertically.

185.

Bumex.

186. Lily.

Flower with a double

Flower with a double

calycoid perianth.

petaluid perianth.

187.

KarHssus.

Flower with a double petaloid perianth,
furnished with a cup simulating a corolla.

subservience to the function of reproduction, have preserved their original form of
green leaves. Such a metamorphosis of all the fioral organs into ordinary leaves
is

not

uncommon throughout

the Yegetable

Kingdom

;

it

is

called chloranthy.

THE TLOWEE.
An

mcompleie flower

andrcecimn, or pistil

androecium

and

is

one in whicli calyx, or corolla, or
which surrounds the
essential organs of the flower) is called a perianth

(fl.

incompletus)

absent.

pistil

(or

45

The

is

single or double whorl

{perianthium. perigonium).

A dichlamydeous flower {fl. ddchlamydeus)
two whorls,

calyx,

and

When

corolla

is

i.e. with
which are similar in form or

one with a double perianth,

(Wallflower, fig.

7)

;

both whorls are green and calyx-like {Rumex, fig. 185), the
perianth is called calycoid, calycine, or foliaceous (p.foliaceum), and when both are
coloured or corolla-like [Lily, fig. 186), it is called, petaloid (p.peialoideum). In Narcissus (fig. 187) there is a fringed cup within the petaloid perianth, which is greatly
developed in the common species here figured, but is much less so in the Narcissus
poeticus, and other species.
In these latter it is cut into six lobes, alternating with
those of the double perianth, whence some botanists
have concluded that it represents two confluent whorls
airalogous to the outer ones.
Others regard this cup
of Narcissus as formed by lateral expansion of the
Wl|'^'
confluent filaments.
In Orchis (fig. 188) the petaloid
colour or not.

—

—

;
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when the male and female flowers are on the same plant {Carex,
193; Oah, fig. 146; Hazel-nut, fig. 195, 195 Us, 196 ter; Arum, figs. 196,

monoecious
figs.

192,

monoici),

[fi.

195

194. Cornflower.
Neuter flower.

Filbert.
flower.

bis.
(J

199. "Willow.
(J flower.

195

ter.

9

19G.

Filbert..

flower.

Arum.

Moncecious flowers. Spadix bearing below the
pistilliferous

197, 198)

Mercury,

;

dioecious

figs.

{fl.

201, 202)

dioici),
;

flowers,

above the staminiferous,
and terminated by a clubshaped prolongation.

Hazelnut.
Moncecious flowers.
19fl.

when on

polygamous

202. Mercurialis.
9 flower.

separate plants [Willow,

[fl.

polygami),

figs. 1 99,

200

when hermaphrodite

;

Bog''s

flowers

occur amongst the male or female [Pellitory). The general term diclinous [diclinus)
is applied to moncecious, dioecious, and polygamous flowers.

THE CALYX.
is

The calyx {calyx) is the whorl placed outside of the corolla and androecium. It
usually simple {Wallflower), sometimes double {Magnolia, Trollius) ; its component
leaves are termed sepals {sepala).
It is polysepalous (c. polysepalus), when its sepals are
wholly separate {Wallflower, fig. 8 ; Columbine, fig. 31) ; gamo- or mono-sepalows (c. gamoor monq-sepalus), when its sepals cohere more

or less.
204. Erythroea.
Five-fid calyx.

203. Pimpernel.
Five-partite calyx

and

fig.

pistil.

203)

;— it

is

A monosepalous calyx is partite
when the

(c.

partitus),

sepals are united at the base only
and it may be bi- tri- multi-partite {Pimpernel,
bi- tri- muUi-fid, yvhen the sepals cohere about half-way up
{Comfrey,

.

THE CALYX.

47-

—

Erythrcea, fig. 204) ;
^it is hi- tri- multi- dentate or -toothed
are united nearly to the top {Lychnis, fig. 205).

(c.

dentatus),

when tlie

sepals

In the monosepalous calyx, the connected portion of the sepals is the tube
[tubus), the free portion the limb {limbus), and the point of union
of these the throat {faux)

Sepals are sometimes prolonged into appendages at the base,
as in Myosurus
(fig.

500),

attached to

206.

Myosurus.

(fig.

where
the

206)

and Heartsease

the five sepals are
receptacle by

their

—

;

;

;

——

;

;
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Kidney-lean)

(campanulatus,

pitcher {Henbane,

The calyx

is

fig.

—

when

ureeolate {urceolatus) ,

resembles a small

it

214).

connivent

(s.

conniventia),

when the

(Ceanothus)

—

bend towards each other

sepals

closed

(s.

when

claiisas),

their edges

touch without joining [Wallflower, fig. 8) ; erect
(s.erectas), when the sepals are vertical {Rocket, &g.

216. Fedia.

Fruit crowned
by a calyx with
toothed limb.

217. Madder.
218. Olu'ysan- 219. Helianthemum.
Fruit crowned
Pistil crowned themum. Flower
without a
by a paleated calyx
by a calyx with

Fruit cut vertically.

215. Quince.

250)

;

obsolete

(s. patentia),
when they spread horizontally {Mustard)
when turned back so as to expose their inner surface {Bulbous

The calyx-limb may be
{Fedia,

fig.
is

(c.

220. Valerian.
Fruit crowned by a calyx with
feathery tuft (mag.;.

(mag.).

oelyx.

patent

(s. refl,exus),

ring

Umb,

fig.

margo

218)

;

216)

;

—reduced

obsoleius,

petaloid

{Iris)

to a small

Madder,

fig.

217)

;

—-foUaceous

{Quince,

fig.

215)

—

reflexed

Crowfoot),
toothed

;

—or
—or altogether suppressed {Chrysanthemum,
membranous crown

in the latter case the calyx is said to be entire

(c.

{Field Camomile)

integer),

because

tube

its

considered to be confiuent with the ovary, and undivided.

The calyx-limb may be reduced
{squamw or

palece,

Helianthemum,

fig.

to

219)

scales

or to

;

radiating bristles or hairs, called a pappus {pappus).

Such a pappus may he plumose {p.plumosus)

when each

of its hairs is covered
with long secondary hairs or barbs
visible to the naked eye {Valerian, fig. 220
Salsify, fig. 221)
simple {p. simplex) when the hairs
;

—
222. Dandelion.
Fruit crowned by

a calyx with a limb in
a simple tuft.

22.9.

Scabious.

Fruit open (mag.).
Calyx with a
stipitate tuft.

221. Salsify.

Fruit crowned by a calyx

with a
feathery tuft.

or bristles are

smooth and

{Dandelion,

222).

fig.

silky

The pappUS, whether simple Or
.
-7
i
piUmOSe, IS SCSSlle {p. SeSSllls) , WheU
i
i
n
t
i
the hairs are inserted directly on
.

•

.

•

•

j_

^

,

the top of the ovary {Cornflower, Valerian, fig. 220) stipitate {p. stipitatus), when
the calyx-tube is prolonged into a slender neck above the ovary {Dandelion, fig.
222 Salsify, fig. 221 Scabious, &g. 223).
;

;

;

—

'

;

THE CALYX.
The calyx
{Wallflower,

is

deciduous

fig. 8)

;

(c.

deciduus),

when

caducous or fugacious

it falls
(c.

229. Scabious.

225. Mallow.

Young flower.

Involucred fruit

Persistent calyx.

Caducous calyx.

(mag.).

224.

Poppy.

49
with the corolla after flowering
when it falls as soon as

caducus),

227.

Mallow.

Calycule of
wliorled bracts.

the flower begins to expand (Poppy, fig. 224)
remains after flowering {Pimpernel, fig. 203) ;

;—

—

persistent

(c.

228. Strawberry.

Flower with a calycule
of stipules.

persistens),

when
when

it

it
marcescent {marcesoens) ,
accrescent
withers and dries up, and remains attached to the fruit {Mallow)
(c. accrescens), when it continues to grow after flowering {Winter Cherry, fig. 213).

—

—

and Calyciform Involucres. The calyx is sometimes accompanied by
whorled or opposite bracts, simulating an accessory calyx ; to these have been given
the name of calycule or outer calyx {calyculus). The Pink (fig. 226) has a calycule
'

Calycules

'

'

E
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of four bracts in opposite pairs. The Mallow (figs. 225, 227) has, outside the five-fidcalyx, a calycule of three bracts, and the Marsh Mallow one of six to nine bracts.
.

green bodies beneath and adherent
to the calyx of the Strawberry (fig. 228), and which
alternate with the five sepals, are not a calycule
of bracts but of pairs of stipules belonging to the
The pitted cup with fringed margins which
sepals.
encloses each flower of the Scabious (figs. 223, 229)
may be considered a calycule.

The

five

Calycules are true one-flowered involucres, analogous to the many-flowered involucres of heads
and umbels.

The following are also one-flowered involucres
the three foliaceous cut bracts of Anemone (fig. 230),

:

placed
calyx;

far

below

the

—the three entire

bracts of Hepatica

(fig.

placed just
below the calyx;
the
231),

also

many

foliaceous

—

bracts

of the Winter Hellebore
(fig.

281

bis.

"Winter Hellebore.

Calyciform involacre near the

flowei'.

231. Hepatica.
Calyciform inTolucre near the flower.

231 bis),

232.

placed

Oak.

Fruit with a scaly cup.

235. Btipborbia.

Calyciform
many-flowered cxip.

"233.

FUbert.

Fruits with foliaceous cup,

234. Chestnut, Prickly involucre,
containing three ilrnits.

;
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almost in contact with the calyx
the cup {cupula) of the acorn (fig. 232), which
is composed of small imbricated scales
the foliaceous cup, with cut margins, of the
Filbert (fig. 233).
The prickly cup of the Chestnut (fig. 234), and the calyciform cup
of Euphorbia (fig, 235), only differ from the preceding in being many- flowered.
;

;

—

THE COROLLA.
The
{Rose),

corolla

the whorl next within the calyx

(corolla) is

sometimes double,

it

;

is

usually simple

composed of several whorls {Magnolia, Nymphoea)

i.e.

;

its

leaves are petals {petala).

are usually coloured, that

Petals
sepals

;

som^e plants,

is,

however {Buckthorn,

not green like the

(usually foliaceous)

have green
have coloured

Vine, Narcissus viridiflorus),

petals, while others {Helleborus, Aconite, Larhspwr, Columbine, Fennel)

or petaloid sepals.

In the polypetalous

corolla

polypetala, dialypetala) the petals are

(c.

separate from each other {Wallflower, Strawberry, Columbine)

—in the

entirely

monopetalous

(c. mono- gamo-petala) the leaves cohere more or less, so as
form a corolla of a single piece.
The corolla is regular (c. regularis), when its petals, whether free or united, are
equal, and form a symmetrical whorl ; irregular (c. irregularis), when the reverse.
A
corolla may be formed of unequal divisions, and yet be regular ; this is when the
petals are alternately large and small, the small being all alike and the large all
alike ; or when its divisions are oblique, but all alike, the whole corolla being still

or gainopetalous corolla

to

symmetrical {Periwinkle,
Polypetalous Corollas.

274).

fig.

— The

when the broad
narrowed at the base into a petiole called the claw

petals are clawed {p. unguiculata),

part, or limb {lamina, fig. 9, l), is

237.

Eanunculns.

{wnguis. Wallflower, fig. 9
(fig.

;

Pink,

237) are shortly clawed
The claw of the petal

it

237), or

239. Lydinis.
Petal.

Petal.

;

fig.

236)

;

naked {Barberry,

the petals of the Rose and Ranunculus

those of the Philadelphus and Orange are

is necta/riferous

secreting gland {Ranunculus,
(fig.

Barberry.

i.

Petal.

fig.
fig.

237)

238)

;

;

{u. nectarifer),

this gland

and the claw

bears neither gland nor scale {Wallflower,
{u. alatus), when it bears a longitudinal

winged

Campion).

fig.

may

when

it

sessile.

bears a honey-

be protected by a scale
naked {u. nudus), when

itself is

9; Pink,

membrane on

fig.

its

286)^ the claw is
inner surface {Rose

Little pits {formces) are often found at the point of junction of the claw
E 2

—

— —

;

;
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and limb, or forming small swellings inside tlie tube {Lychnis Chalcedonica) ; they
Small scales, placed within and on
also sometimes occur in monopetalous corollas.

244. Nigella.

244

Two-lipped petal.

243. Felleborns,
Tubular petal.

241.

243.

Inner and lateral petals.

Mignonette.

Ijis. Winter Aconite.
Two-lipped petal.

246. Columbine.

245. Trollius.

Petal ill a hood or
cornucopia.

Petal with one lip
(mag.)..

247. Aconite.

Flower naked, witbout calyx

;

petals hooded, pediceUed (mag.).

the top of the claw, forming a sort of crown around the andrcecium and pistil, are
collectively called a corona [coronula, Lychnis dioica, figs. 239, 240 ; Mignonette,
iigs.

241, 242).

The limb of the

may

petal

be

entire [Wallflower, fig. 9), or toothed or fringed

{Mignonette, figs. 241, 242).

Petals are generally ^af {p. plana), like the leaves but may be concave {p. con;
tubular with entire margins [p. tuhulosa, Hellehorus foetidus,
;

^ava, Barherry, fig. 238)
fig.

248)

;

with the mouth two-lipped {Nigella, fig.
when the tube terminates in a
{Trollius, fig. 246)
hooded {p. cuculliformia, Columbine, fig. 246 Aconite,
spurred {p. calcariformia), i.e, forming a spur or horn {Heartsease, fig. 248
hilahiate {p. hilahiata), or tubular

244 ; Winter Aconite,
single lip
fig,

247)

;

244

his)

—

labiate {p. labiata),

;

;

248. Heartsease.

24i>.

Flower cut Tertically. showing
the horn of the lower petal.

Larhspwr,

fig.

fig.

gland which

Hollow

250. Hooket,

251, Chelidouium,

Flower,

Flower.

whatever form, usually enclose at the base a
nectariferous when the flower expands, and the anthers open to shed

249).

is

Lnrk.=:pur.

Petal in a spur formed of
four united petals.

petals, of

their pollen.

The regular polypetalous

corolla is cruciform

four petals placed crosswise {Rocket,

fig.

250

;

(c.

cruciformis),

Ghelidonium,

when

fig.

it

261)

;

consists of
rosaceous

THE COEOLLA.
when

rosacea),

(c.

fig.

figs.

of five spreading, shortly-clawed, or sessile petals {Rose, Strawberry,
(c. caryophyllea), when of five clawed petals
{Lychnis,

252) ;—^caryophyllaceous

239, 240).

The
figs.

63

irregular polypetalous corolla

253, 254),

when composed

is

papilionaceous

(c.

papilionacea, Cyiisus,

of five petals, of which the tipper or standard

256.-

253. Cytisus.

252. Strawberry.

Flower in

Flower.

profile.

Cytisus.

Left wing.

257. Cytisus.
Petals forming the keel.

254. Cytisus.

Front view of flower.

and encloses the four others in bud;
the two lateral wings {alee, fig. 266) cover the two lower, which are
contiguous, and often adhere by their lower margins, and together form the heel
{vexillum, fig. 255) is placed next to the axis,-

of these

{carina, fig. 257).

Other irregular corollas are called anomalous
Heartsease,

fig.

(c.

anomala, Aconite, Pelargonium,

170).

—

Monopetalous Corollas. In these, the tube consists of the united portions of
the petals, the limb is the upper or free portion, the throat {faux) is the top of the
tube, and is usually reduced to a circular opening, but is sometimes lengthened
or dilated {Comfrey, &g. 268). It must be borne in mind that the term, Km6, as

259. Heliotrope.

.

Flower "with naked
throat (mag*.).

260. Heliotrope.
Corolla laid open
(mag:).

261.

Pulmonaiia.

Corolla laid open
(mag.).

262. LycopsiS.

Flower with bent tube
and closed throat (mag.).

203. Myosotis.

Flower with closed
throat (mag.).

applied to the corolla, has two meanings being used both to designate the blade
of the leaf or petal, and the free upper portion above the tube of a gamopetalous
;

corolla.

The throat is appendiculate (/. appendiculata) when furnished inside with,
and often closed by, variously formed
appendages, which often answer to external pits
it is nahed (/. nuda) wheii
;

—

264, Myosotis.

205. Bngloss.

Flower

with closed throat (mag.).
Corolla laid open (mag.).
these are absent {Heliotrope, figs. 269,
in Pulmonaria
hairs
of
pencils
long
closed
by,
260) ;— it is furnished with, but not
answering
and
hairs,
of
pencil
with
a
tipped
(fig. 261) ;— closed by six swellings, each

—

— —
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many

to so

answering to

Myosotis

pits, in

swellings,
265, 266) ;-closed by five
closed by
;—
(fig.
262)
263, 264) and Lycopsis

Bugloss

external pits, in

(figS.

266. Bugloss.
Flower cut vertically.

(figs.

269.

268. Comfrey.
Flower showing the
pits between the

Borage.
Flower.

267."

(mag.).

Comfrey.

Corolla laid open, show-

ing the

five scales be-

tween the

Eepals.

five stamens.

answering
conpiving, and forming a conical roof over the tube,, and
with
five emarginate
furnished
;—
269)
268,
(figs.
in
Comfrey
pits,
to five external
narrow, cut scales, in
scales, in Borage (fig. 267) ; and bearing a crown of long,

five scales,

Oleander.

The monopetalous limb

is

270.

Campanula.

271.

li. multi-fid,

as

the

272.

Cerinthe.

when they

segments, are

fig.

277; Borage,

Chrysanthemum.

Flower with tubular

Flower,

Flower.

when the

bi- multi-partite,

cohere at their bases only {Pimpernel,

petals

267);

fig.

;'

->,^|u/

274. Periwinkle.

278. Biudweud.

Flower.

Flower.

corolla.

y*

cohere about half-way up, and the sinuses, as well

acute

{Tobacco,

Campanula,

270)

fig.

bi- multi-lobate.

;

rounded {Myosotis, figs. 268,
"64; Heliotrope, figs. 259, 260; Bugloss, fig. 265; Comfrey, fig.
toothed, when the segments are very short {Heath, fig.
38)

when the segments

are

obtuse or

;

[

q

76).

The regular monopetalous

\
I,.

the tube

\?\
\Hf

^
Trf

is

fig.

/^W^
JH

I

^pr
275.

Campanula.
Flower.

276. Heath.

corolla

is

tubular

(c.

tubulosa),

long and the limb erect and continuous with
271).

The

central flowers,

°^ Chrysanthemum

(fig.

272)

when

it {Cerinthe,

called florets {flosculi],

and

allied plants

volucrate heads, have small tubular corollas.

with

in-

Such heads

They are infundibuUform (c. infundiwhen the tube insensibly widens upwards

are called flosculose.

buUformis),

Flower,

ij^^g

^ funnel {Bindweed,

fig.

273)

;

hypocrateriform

(c.

hy-

pocrateri-formis or -morpha), when the straight and long tube abruptly terminates
in a flat spreading limb, like an antique patera {Lilac, Jessamine, PeriwinJcle, flg.

—

;
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fig.

;

Biigloss, fig. 265)

276)

;

— urceolate

;

(c.

campanulate
v/rceolata),

(c.

55

campanulata),

when the tube

nioutk contracted, like a small pitcher [Heath,

is

fig.

when

bell-sliaped {Campanula,

swollen in the middle, and the

276)
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Ugulata) consists of five confluent petals, of whicli the
two upper join at their base only, but unite almost throughout their length with the

The Ugulate

corolla

(c.

three others, as do these with each
other, so that the corolla has a //
very short tube, and a limb entirely

formed of a finely-toothed

—

—

;

THE ANDECECIUM.
now

67

The anther is teively
without filament {Arum, fig. 293).
the corolla is monopetalous, the stamens almost invariably adhere to it

called pollen, are ready to be conveyed to the stigma.
.

sessile, i.e.

When

293.

292. StocU.

Stamen.

{BelladoTma,
(fig.

Cbr'olla

fig.

294)

;

294. Belladonna.
laid open.

and androecium

—amongst

,.29.5. Campanula.
Flower cut vertically.

Arum.

296.
Pistil

Stamen (mag.)i

Ranunculus.

and stamens.

the few exceptions are Heaths and Campanulas

295).
Insertion of the Stamens.-^This

which the stamens occupy

term relates

to the position

The

relative to the other whorls.

on the

floral axis

insertion of the corolla

always coinciding with that of the stamens, in the staminiferous monopetalous
corolla the insertion of the stamens may be inferred from that of the corolla.
Thus
the stamens, like the corolla, are hypogynous {st. hypogyna), when they do not adhere
to the pistil or calyx, but spring from the receptacle below the base of the pistil
{Ranunculus, fig. 296; Primrose, fig. 297); perigynoils {st. perigyna),
pistil,

when
to

inserted on the calyx, rather above the base of the
which they are relatively lateral {Apricot, fig. 298
Campanula, fig. 296)
epigynotis {st. epigyna) when
inserted on the pistil itself {Coriander, fig. 299
Madder^ fig. 300).
;

;

cy
297. Primrose.

Plower cut veitically (mag.).

299. Coriander.
vertically.

300. Madder.
Plower cut vertically.

The perigynous and epigynous
calycifloral {pi. calyciflorce)

Flower cut

insertions being easily confounded, the

has been given to

all

plants whose corolla (whether

and stamens are inserted on the

and

term
mono-

whether the calyx
295 Coriander,
be below the ovary {Apricot,
{pi.
has been given
term
thalamifloral
thalamifloroe)
The
fiff. 299- Madder, Gg. 300).
are
the pistil, or
and
stamens
inserted
below
to plants whose polypetalous corolla
corolla
monopetalous
staminiferous
with
a
liypogynous and corollifloral to plants
or poly-petalous)

fig.

298), or above

calyx,

it

;

inserted below the pistil, or hypogynous {Primrose,

this

{Campanula,

fig.

297).

fig.

;

—
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Number

The

of the Stamens.-

flower

is

isostemonous [fl.-isostemoneus),

when

the

Pnmrose, fig.
stamens equal the free or united petals in number
the petals
than
fewer
;
are
they
when
anisostemonous (fl. anisostemoneus),
297)
numerous
more
or
fig.
305),
Snapdragon,
{Valerian, fig. 301; Centranthus, fig. 291
{Coriander, fig. 299

;

;

than the petals {Sedum,

302

fig.

;

diplostemonous

Horse-chestnut,
{fl.

303

fig.

Ranunculus,

;

fig.

296)

;—

,
diplostemoneus) -when

more than double the

petals

{Ranun-

The
304).
296; Myrtle,
of
number
the
flower, according to
said
to
be
is
ten,
"^N stamens, from one to
fig.

culus, fig.

302.

SOI. Valerian.

man-,

Sedum.

303. Horse-cheatDut.

Flower.

Plower (mag.).

di-, tri-, tetr-, pent-, hex-,

stamens are called

indefinite

304. Myrtle.

Flower,

{st.

Flowering branch.

hept-, act-, enne-, dec-androus ; when above ten, the
plurima), and the ^owev polyandrous {fl. polyandrus).

—

Stamens are not always equal they are didynamous
Proportions of the Stamens.
didynama, Snapdra.gnn, fig. 305), when four, of which two are the longest; this
occurs in irregular monopetalous normally pentandrous flowers, in which four
stamens alternate with four of the five lobes of the corolla, and the fifth stamen is
Stamens are said to be fetradynamous {st. tetradynama) when six, of
suppressed.
:

{st.

which two are small and opposite, and four

large,

and placed in opposite

306) ; these pairs
being in juxtaposition, their fila{Wallflower,

pairs

fig.

305. Snapdragon.
Androecium and half

306. Wallflower.

307. Stellaria.

of corolla.

Androecium.

Androecium,

y^

f

^^

,

^:

-~,

308. Meconopsis.
vertically.

Flower cut

ments sometimes eoliere, so that each pair has been supposed to represent a
double stamen. In potystemouous or diplostemonous flowers, the whorls of stamens
are often unequal {Stellaria,

fig.

307), but there

is

no

special

term

for this modifi-

cation.

Cohesion of the Stamens.— Stamens are/rtJe {st distinda, libera),

when completely

——

—

—
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independent of each other (Meconopsis,

when

monadelphous
fig. 308) ;
the filaments are more or less united in a single tube {Oxalis,

309. Oxalis.
aiid pistil.

Androecium

310. Mallow.

312. Lotus.

Andrcecium and

monadelpha),

{st.

fig.

309

;

Mallow,

313. St. John's Wort.
Flower cut vertically.

pistil.

Androecium (mag.).

310; Cytisus, fig. 311); diadelphous (st. diadelpha), when united into two
columns {Lotus, fig. 312); triadelphus {st. triadelpha), when in three bundles

fig.

John's Wort,

{St.

fig.

313)

;

polyadelphus

{st.

when

in several simple or branched bundles

314

Castor-oil, fig. 315)

;

;-

—syngenesious

{st.

polyadelpha),
{Orange,

syngenesa),

fig.

when

{Thistle, fig. 316).
Sometimes the cohesion extends to the filaments also {Lobelia, Melon, fig.
The stamens are said to be gynandrous {st. gynandra),
317).

the anthers cohere

316. Thistle.

—
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appendages are of various shapes and sizes, and niay be produced before or behind
the anther. In Borage (fig. 322), the anther is horned; in Self-heal (fig. 323), it is
forked, &c.
In the Mountain Alyssum, the filaments of the long stamens bear a

324. Alyssutti.

323. Self-healj

325.

Long stamens.

Stamen (mag.).

321 PoIygMtt.
Androecium (mag.).

S2(). Butomus.
Stamen (mag.).

Alyssum.

Short stamen.

329.

Mallow.

Stamen (mag.).

toothed wing on their inner face (fig. 324), and those of the short stamens have
an oblong appendage at the base in front (fig. 325).
Anther.
The anther is two-celled {a. lilocularis) when the two cells are Sepaeach cell being originally divided in two
rated by a connective {Wallflower, fig. 11)

—

,

;

by a partition or plate springing from the connective, of which no trace remains
maturity;
fig.

-four-celled

326) '^^-one-celled

quadrilocularis) ,

{a.

{a.

unilocularis) ,

when

when
it

this partition

at

remains {Butomus,

presents only one cavity {Polygala^

fig.

by suppression of one cell
327
328)
{Malloiv, fig. 329), when the filament is lateral; or by fission of the stamen {Sornbeam, fig. 330).
Sometimes the anther is seated on a flat-lobed connective, when it
Alchemillai, fig.

;

contains as

many

The anther

;

cells as

is

this often happens,

either

there are lobes of the connective {Yew,

adnate

{a.

adnata),

when

its

cells

fig.

331).

are confiuent with the con-

fig. 332).
The connective is sometimes
very short, connecting the anthers by a mere point. The anther is didyyttous
{a. didyma), when the point of union of the Cells is above their middle {TSuphorhia,
fig.
two-horned {a.
333)
bicornis), when, the point of

nective throughout their length {Hepatiaa,

;

—

the union being at the base
of the cells, the latter sure

\
\

Hornbeam.
Stamen (mag.),

erect

and

of the cells

331.

Yew.

Flower (mag.).

332. Hepatica.

Stamen (mag.).

slightly diverge {Heath,
is

precisely in the middle,

fig.

333. Eiipborbia.
(7

Flower (mag.).

334)

tiU.

Heath.

Stamen (mag.).

;— cruciate, when

and their extremities are

336.

Wheat.

Spikelet (mag.).

the point of union

free {Wheat, fig. 335)

;—
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upper portions only of the cells are united by the
connective, and the lower portions slightly diverge {Wallflower, fig. 11 ; Oleander,

sagiilate (a. sagittata), -when the

may
it

The anther

340).

fig.

be oblong,

elliptic,

acute in the

is

sinuous in the Melon

The connective

usually ovoid, but

is

glolose, square,

Borage
(fig.

is

(fig.

322),

&c.

;

(J^^^

and

817).

343. Thuja.

Stamen^

sometimes developed

341. Heartsease.
336.

Lime.

337. Periwinkle.

Stamen (mag.).

transversely,

338. Sage.

Stameij (mag.).

Stamen (mag.).

when the two

cells

839.

Two

Kosemary.

Stajuen (mag.).

are placed wide apart

filament appears to bear two unilocular anthers

with

stamens, one
(mag.).

its tail

in the

;

Lime

340. Oleander.

Stamen (mag.).
(fig.

336) the

PeriwinMe (fig. 337), the
cells are separate and tipped by a very thick connective
in the Sage (fig. 338) the
connective is greatly produced, forming a bent arm, longer than the filament, and
bearing a cell at either extremity ; of these cells one alone contains pollen, the
other usually enlarges into a petaloid scale in the Rosemary (fig. 339) the second
;

in the
;

;

cell

completely disappears.

The anther

is

In the Heath

often appendiculate.

(fig.

334), the appendages

i^
345. Tulip.
Pistil

and andi'oecium.

346. Vitex.

Stamen (mag.).

,

347.

Lamium.

Stamen.

348. Myrtle.

349. Colchicnm.

Stamen (mag,).

Stamens.

appear at the base of the cells as two small petaloid scales. In the Oleander (fig.
340) the connective is lengthened into a long feathery bristle. In the PeriwinMe
In the
(fig. 337), the prolongation of the connective is large and hairy at the tip.
Heartsease (fig. 341), the connective of two of the stamens lengthens above into a
yellow, flat, triangular scale, and below into a glandular spur, which is lodged

—

—

——

—

—
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in the hollow spur of the petal.
In the Pine (fig. 342), the anther is tipped by a
bract-like connective.
In Thuja (fig. 348), the filament bears a lateral threecelled anther, above which it dilates into a peltate disk.
In the Cypress (fig. 344),
the arrangement is the same, but the anther is four-celled.
The anther is basifixed
(a. lasifixa), when attached to the filament by its base [Wallflower, fig. 11; Tulip, fig.
suspended [a. apicifixa), when attached by its top {Vitex, fig. 346 ; Lamium,
345) ;
fig. 347) ; in this case the cells often diverge, their tops touch, and it becomes

decide whether they are two-celled
attached by the back [Myrtle, fig. 348)
versatile
difficult to

its
it

filament,

by a

which in this case is
end [Lily, Colchicum,

finely pointed

is introrse

[a. versatilis),

dorsifixa),

when

when

fig.

319

it

349).

fig.

when the

[a. introrsa),

centre of the flower [Campanula,

sutures are turned towards the
316 ; Heartsease, fig. 341)

Thistle, fig.

;

;

when the

sutures are turned towards the circumference of the
Ranunculus, Hepatica, fig. 332) ; in these two cases the valves of each

extrorse [a. extrorsa),
[Iris,

cell are

[a.

rocks upon
not confluent with the connective, but attached to

The anther

flower

dorsifixed

;

;

The

unequal.

sutures are lateral

Dehiscence.

valves of each

— The
cell,

when the valves are equal

dehiscence,

may

separation

or

be vertical or

[Myrtle,

fig.

34S).

of the

longitudinal

[a.

and either from top to bottom, or the
reverse [Wallflower, fig. 11
Campanula, fig. 319)
or
transverse [a. transversa), when it is horizontal, which
longitudinalis),

;

;

—

principally occurs in unilocular anthers [Alchemilla,

328)

;

— or

apical by pores or slits

Nightshade

ItameJf^m^')!'

or valvate

[a.

fig.

apice dchiscens), in

350), when the sutures open above only ;
valvula dehiscens), when one valve of a cell

(fig.

[a.

comes away in one piece ; in Berheris (fig. 351) the posterior valve dehisces near
the connective, and ascends elastically like a trap ; in Laurel the anterior valve does
this
in some Laurels with a four-celled anther, the dehiscence is by four such valves.
;

Pollen.

species

;
'

—Pollen

its

varies in different plants, but is

grains are

commonly

ellipsoid

sometimes polyhedral or triangular [CEnothera,
smooth, rugged, spinous [Rose-mallow,

is

fig.

(fig.

fig.

357)
353)

always alike in the same
(fig. 352), but

or spheroid
;

their surface

352), or reticulate, &c.

The ripe pollen-grain generally consists of two membranes, the
inner lining the outer, and containing a thick granular liquid, often
mixed with minute oU-globules ; this liquid, called the
vvv;-r>'v

^~!r!j^

fovilla, is the essential part of the pollen.

The
^^'yjj_'j^{f/'

SM. Eose-mauow.
Adult pollen.

structure

of the

pollen-grains

may

be

easily

when they

are moistened, which causes them to
burst, from the inner membrane expanding more than

observed

and rupturing the

latter.
At certain points of
thinner than elsewhere, and there folded inwards,
or it presents dots which are regarded as pores. In most cases the membrane s^vells
at these points the fold disappears, the dots or pores enlarge, and the outer
its

^-^^ outcr,

surface the outer

membrane

is

•

membrane

bursts at the thin part
'

To

;

the inner membrane, thus set free, emerges from

this there are

many

exceptions.

Ed.

;

THE
the openings in
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shape of a small tubular bladder called the

this again soon swells, bursts in its turn,

-pollen-tube (fig. 353)

an
and allows the
Sometimes the thin portions are circular, and surround a
sort of cap or covering [operculum), which is pushed off by the
inner naembrane [Melon, fig. 355).
irregular jet

354. Cherry.

(fig.

354).

fovilla to escape in
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descends towards and abuts on the contiguous cells of two adjacent anthers. These
furrows contain a soft Yiscid fluid, secreted by the rectinacula ; this fluid extends
from the retinacula to the pollen-masses ; soon the two retinacula unite and solidify,
and the viscid fluid in the furrows solidifying at the same time, forms a double filament. This filament in hardening unites the two pollen-masses contained in the
contiguous cells of two adjacent anthers, which thus form one body with the reti-

naculum, and remain suspended to
to the beam.

much

it,

THE
The

pistil or

as the scales of a balance

ai-e

suspended

PISTIL.

gyncecium {pistillum, gynoecium)

the whorl which crowns the
it terminates the giowth,

is

receptacle and occupies the centre of the flower, of which

just as the whole flower terminates the flowering branch.

In most

cases, the pistil is inserted directly

cases the internode from which
{gynophorum), and the pistil
fig.

it
is

when

said to be stipitate

it is

;

but in some

called a gynophore

{Fraxinella, fig. 362

;

Rue,

363).

The

leaves composing the pistils

number varies

;

they

are the

may form

Columhine, Thalictrum,
ti^.

fig.

365), or be solitary,

3G2. Fraxinella.
Pistil and calyx,

or

on the receptacle

springs lengthens,

carpels

{carpella,

carpidia)

364)

or several (Trollius,

;

6.

Bladder Senna.

Pistil.

the suppressed carpels

figs.

366, 367

may be

;

Peach,

five,

fig.

368).

Pistil.

Under

certain circumstances,

developed, and complete the whorl {Cherry,

which has then two carpels
three to

&c.

The

their

by the suppression of one

S64. Thalictrum.

more {Bladder Senna,

;

a single whorl [Sedum,

fig.

369),

or, as in

some Mimosas, which have

pistil is said to

be mono- hi- poly-carpellary,
according as there are one,

;

two, or

In

many

carpels.

the

very young
each carpel makes
its appearance as a small
round or pointed, more or
less spreading scale, the
edges of which gradually

pistil,

367. BlEidder Senna.
Pistil cut Tertically,

i.

Peach.

of calyx

Pistil,

portion

and andrcccium.

and form a closed cavity

;

369. Clicrry.
pistil with, two carpels.

approach, and finally unite
they may adhere to the

or, instead of uniting together,

.

THE

PISTIL.

65

cages of the contiguous carpels. The edges of the carpellary leaf (or
sometimes its
inner surface) present one or more small round bodies, attached to it directly
or by a
cord; these are the ovules, and will eventually become the
seeds; the edges or surfaces bearing the ovules are
the
placentm; the cord uniting the ovule to the placenta is the
the limb of the carpellary leaf is the ovary ; the upper
;
portion of this limb, -when it forms a slender prolongation,

ftinicle

370. Hellebore.

873. Stellaria.

Pistil.

Piistil.

376. Primrose.
Pistil (mag.).

375. Lily.
PistU.

becomes the style ; the extremity or top, which is variable in form, and always
formed of a different tissue, is the stigma.
In the polycarpellary pistil the carpels are :— 1, entirely separate (c. distincta,
Columbine, fig. 12; Thalictrum, fig. 364; Hellebore, fig. 370) ; 2, coherent by their
ovaries at the base only, or half-way up {Fennel, fig. 371), or to the top {Flax, fig.
372; Stellaria, fig. 373); 3, coherent by their ovaries and styles {Cactus, &g. 374;
Lily, fig. 376) ; 4, coherent by their ovaries, styles and stigmas, so as to simulate
a solitary carpel {Primrose, fig. 876 ; Heartsease, fig. 377)
5,
coherent by their styles and stigmas only, their ovaries being
;

free {Periwinkle, fig.

Modern

454

;

Asclepias,

fig.

361).

botanists, in deference to

usage, have continued to give the

old

name

of

ovary to the union of several ovaries, which
thus form a compound ovary ; they have
similarly retained the names of style, stigma,
placenta, for the confluent styles, stigmas and

379. Pine.
OvTiliferous scale repiBsent
ing a carpel spread out, 'with
neither style nor stigma.

placentas of several carpels.

When the ovaries are free, their edges,
being folded inwards and united towards the centre of the flower, form an apparently
single, but really double placenta, which, when the fruit ripens, often splits into
two partially seed-bearing placentas {Columbine, fig. 13 Sedum, fig. 378). In some
very rare cases {Pine, fig. 379; Fir, Cypress, Thuja) the carpels remain long spread
open and quite free ; later they approach and their surfaces unite, but without
consolidating, and they thus form closed cavities in which the seeds are sheltered.
The ovary, whether simple or compound, is superior or /ree {ov.superum, liberum),
when it adheres to none df the neighbouring organs {Lychnis, fig. 380 ; Primrose,
;

p
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fig.

It is inferior {ov. inferum)

297).

of the androecium, corolla

and

when, instead of being placed above the level
it is (apparently) below them, although still

calyx,

3.

Gooseberry.

Ovaiy cut
transversely (mag.).

0.

381. Myrtle.

382. Saxifrage.
Pistil and calyx cut

Flower cut vertically.

vertically (mag.).

Lychnis.

Pistil cut vertically.

retaining

its

central position [Myrtle,

fig.

381).

384. Mignonette.

OvaTj cut
transversely (mag.).

Most modern botanists explain

this

an-angement by assuming that the ovary is consolidated with the calyx-tube;
a theory which prevailed during the first half of the present century, and the
expressions ovary adhering to the calyx and calyx adhering to the ovary ' have
been employed in all Floras and descriptive works. But a closer study of the
development of organs has shown that the so-called adherent calyx-tube is in reality
a cup-shaped expansion of the receptacle, which has enveloped the ovary, and that
the calyx only commences at the same point as the stamens and petals. Hence,
what has hitherto been called an adherent calyx-tube, ought to be called a receptacular tube or cup.
We shall return to this question when speaking of the Torus.
The ovary is said to be half-inferior {ov. semi-inferum) or half-adherent {ov.
latter

—

'

'

semi-adhwrens),
fig.

when

it

'

does not wholly adhere to the receptaeular tube {Saxifrage,

382).

In the compound ovary (whether free or inferior) the partial ovaries may be
1, the edges touch {Gooseberry, &g. 383; Mignonette, fig. 384;

variously united:

386. Orchis.

—

386. Cactus.

Ovary cut

Ovary cut

transvei-sely (mag.).

transversely (mag.).

387. Bl-ythrtea.

389. Tulip.

Ovary cut

Ovary

transversely (mag.).

cut transversely.

388. Poppy.
Ovary cut transversely.

Orchis, fig. 385
Cactus, fig. 386), when their union is marked by two contiguous
placentas belonging to two different carpels ; the placentas are then said to be
parietal {pi. parietales), and the compound ovary is one-celled {ov. uniloculare)
;
2, they are folded inwards so as to form vertical partitions, each composed of two
;

confluent plates called septa {septa, dissepimenta) , belonging to different carpels
if they do not reach the axis of the flower, so
as to unite,;
•

these septa are incomplete
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the placentas are then parietal, and the ovary one-celled {Erythr(ea,&g. 387; Poppy,
fig. 388) ; the septa are complete if their edges meet in the axis
of the flower a
prolongation of the receptacle sometimes traverses this axis,
;

which then forms a column (columella : Mallow, Tulip, fig.
389 ; Campanula, fig. 390) through this column, whether in
;

origin

be receptacular, or (as is more usual) through
the placentas, the nourishment of the ovules is conveyed, as well
as through the carpels. When the septa are complete, there are
its

as

many

more

it

and the compound ovary is two- or
and the placentas, united in

cells as carpels,

celled {ov. duo- pluri-loculare);

pairs (two to each carpel), are central.

Campanula.
Ovary cut transversely.
.

The septa are usually formed from the endocarp of the carpels, with an
interposed expansion of the mesocarp. Spurious dissepiments [d. spuria) are vertical
or horizontal septa, which are not formed by the union of the inflexed faces of
two
contiguous carpels; thus, in Astragalus (fig. 391), the solitary carpel is almost twocelled by an intruded vertical plate formed by a fold of the dorsal face ; in Flax
(fig. 392), where there are ten septa, five project from the midribs of
the carpels
towards the axis, which they do not always reach. In Datura (fig. 393), the three
carpellary ovary is four-celled from the inflexed contiguous faces of the carpels, after
uniting in the axis, being reflexed inwards, and meeting a prolongation from the
midrib of the carpel the placentas are thus borne on a septum composed partly of
:

392. Flax.

Qvary cut transversely,
lEtipe pistil,

presenting
five septa and

open.

five half-septa.

391. Astragalus.

S93. Datura.
Centre of ovary
cut transversely.

394. Datura.
Top of ovaiy
cut transvei-sely.

SOS.

WalMower.

Young ovary (mag.)
cut transversely.

the inflexed and then reflexed carpellary faces, and partly of a prolongation from
the midrib. In the upper part of the ovary, the accessory septa (formed from the
midrib) disappear, and two cells only are seen
allied plants (fig. 395), the

(fig. 394).
In the Wallflower, and
two carpels are pressed together; along each of their two

edges runs a double seed-bearing fibro-vascular bundle these are the four placentas
arranged in pairs ; the pistil is two-celled, by a delicate and almost transparent
This septum is supposed
false septum, to which the placentas form a sort of frame.
for, when young, it is seen to be composed of four
to be formed by the placentas
;

;

which spring in pairs from each pair of placentas, and advance inwards till
they join together later, this false septunr appears formed of a single membrane,
but it retains in the centre the trace of its double origin, in a vertical median line,
along which it is easily divided without tearing.
In Coronilla and Cassia (fig. 502), the young carpel is one-celled, but at a later
f2
plates,

;

;
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of the
divided into superimposed cells by septa formed of the parenchyma
seeds.
the
ovary, which is intruded horizontally between
seeds.
Spurious cells {loculi spurii) are cavities in the ovary which do not contain
ovules
of
piles
two
containing
each
The young ovary of NigeUa presents five cells,
fruit contain
later (fig. 396) there appear ten cells, of which five in the centre of the

period

is

seeds attached to their interior angle ; the other five are exterior
to these, and are empty, and due to the inflation of the epicarp
(bp), which in swelling has dragged with it the mesocarp (m), whilst

the

endocarp (en)

mained in

has re-

its place.

Central

placentas

are

said to be free {p. centrales,
liherce), when they are not

396. NigeUa.

united by septa to the walls
of the ovary, and appear com-

398. Lychnis.

Young ovary (mag.)

Ripe OTary

independent of the

pletely

cut transversely^

cut transversely.

carpels

;

this placentation is

characteristic of Primulaceoe [Pimpernel, Primrose, Cyclamen,
this isolation of the placentas, it is

join throughout their length,

and ascend

edges dilate,
placentas.
carpels.

in

fig.

397).

To

explain

assumed that the edges of the earpellary leaves

and constitute a one-celled ovary, but that their basal
the middle of the cell to form a central mass of

The placentas of Primulacece are thus confined to the bases of the
The reverse is the case in the one-celled ovary of Combretacew, where the

ovules spring from the top of the

cell.

In most Caryophyllew (Pinh, Lychnis), the placentas appear to be free, but this
arises from the early evanescence of the septa, which can only be well seen in the
very young flower (fig. 398).
Some German and French botanists regard the earpellary leaf as a pi'oteetive
organ merely denying that it has the power of producing buds, and limiting this
power to the floral axis. According to these, the axis alone produces Ovules, and
In the case of many-celled ovaries, they regard
the earpellary leaves protect them.
the edges of the earpellary leaves as folded inwards till they reach and cohere
with the axile placentas (which in no wise belong to them), the fibro-vascular bundles
of the placentas losing themselves in the tissue of the styles, which are continuations
of the midribs of the carpels. In unilocular compound ovaries they consider that the
placentiferous axis branches like the spokes of a half-opened parasol, and that the
branches run along the contiguous edges of the earpellary leaves (Heartsease, MignonOrchis, fig. 385).
ette, fig. 384
This modification of the earpellary theory of placentation rests on the isolation of the placentas in Primulacece (fig. 397)
on the enormous disproportion
;

;

;

placentas

the cai'pellary leaves in various plants [Lychnis,
fig. 398 ; Canipanula, fig. 390) ; and on the arrangement of the nerves in certain
ovaries [Pea, fig. 14 ; Columbine, fig. 13), wherein two systems of fibro-vascular
bundles are distinctly visible ; the one coming from the median nerve, the others
of the

relatively to

;
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witli

the

first

;

which seems

to

indicate a union between the axis and carpels.

The

flower

is

isogynous

{fi.

isogynus),

when the

composed equal the sepals in number {8edum)

carpels of

—anisogynous

which the

[jl.

pistil is

anisogynus),

when

—

the carpels are fewer in number than the sepals {Saxifrage, Snapdragon, Comfrey)
polygynous {fl. poly gynus), -when the carpels are more numerous than the sepals
;

{Ranunculus, Poppy).

In pistils formed of consolidated carpels, the number of the latter is determined,
by the number of styles, when these are free, or by the number of septa, or
by the number of placentas, which are usually in pairs, and form vertical series, or
In pistils with parietal ovules {Butomus, Poppy, Gentian) the
fleshy protuberances.
number of stigmas or styles or septa must be examined.
The two- or more ovuled ovary (whether simple or compound, free or adherent)
All
is always called many-ovuled {ov. pluriovulatum)
ovaries are supposed to be normally many-ovuled,
for each carpel having two placentas, and each
placenta being normally one- or more ovuled, it
follows that no ovary should have fewer than two
399. Peach.
400. Oak.
ovules. A one-ovuled ovary {ov. uniovuVatum) is hence
Young ovary (mag.)
Young ovary (mag.)
cut transversely.
cut transversely.
regarded as resulting from the suppression of one
The young ovary often contains two or more ovules, of which
or more ovules.
all but one are subsequently suppressed, as in the Peach (fig. 899), which is always
two-ovuled when young; and in the Horse-chestnut and Oah, which have six
either

.

ovules

The compound ovary
400).
when the dorsal faces of the

(fig.

lobatwm),

usually globose or ovoid;

is

carpels are very convex,

it is

lohed {ov.

and separated by
and according to

deep furrows (usually indicating the lines of junction, fig. 226),
the number, it is hilobed, trilohed, &c.
The carpels are not always whorled; but are sometimes arranged in a spiral,
when they form a! head or spike the receptacle at the same time lengthening into
;

a hemispheric, conical, or cylindric axis {Strawberry,
Raspberry, fig. 402 ; Ficaria, fig. 403 ; Adonis, fig.
Roses (fig. 405) present a precisely reverse
404).
arrangement; the carpels (ov), instead of rising

fig.

401

;

403. Ficaria.

Strawberry.
Flower cut vertically.
4(11,

402. Easpberry.
out vertically.
.

Eipe

pistil,

Carpels arranged
in

a

liead.

405. Kose.
vertically.

Flower cut

from a plane or convex surface, spring from the walls of a cavity (c) which .will be
In this (exceptional) case, the carpels are said to be
described under the torus.
;

parietal

{ov.

parietalia).

——
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The compound style is improperly said to be simple {st. simplex), when wholly
undivided; it is hi- tri-fid, &c., when the component styles cohere beyond the
middle ; hi- partite, &o., when they do not cohere to the middle. The styles of each
carpel rarely bifurcate once or twice ; when they do, they are double or quadruple in
number to the carpels {Euphorhia, fig. 406).
The style is terminal {st. terminalis), when it springs from the top of the ovary

when

side of the carpel, the top of

it springs more or less from the
which appears bent downwards {Sti-aw-

herry, fig. 407)

hasilaris),

{Apricot, fig. 411)

;

lateral,

huailar

;

408. Alchemilla.

,

Cai-pel (mag,).

{st.

Euphorbia.

when the top of the ovary

407. Strawben-y.
Cai'pel (mag.).

Pistil.

Pistil

,?t

Q°

is

410. Sago.
Lowei" portion of
flower, cut vertically.

409. Comfrey.
vertically.

and calyx cut

bent down to a level with its base {Alchemilla, fig. 408). When there are many
ovaries, with confluent hasilar styles, the style is said to be gynohasic {st. gynohasicus,
Comfrey, fig. 409), and the dilated base
of this composite style, extending below
the

ovaries

ceptacle,

and

of

surface

has been

called

the

re-

a gynohase

..ov
413. Snapdragon.
412. Lychnis.

Toung Ovary (mag.) out

trans-

End, endo-

versely. Ep, epicai-p ;
carp; PL, placenta; (i, ovule; TO,
411. Apricot.
Pistil cut vertically.

conducting

tissue^; c,

septum.

Vertical section ol style during
fertilization,
sliowing two
pollen-grains on the stigma,
and the pollen-tubes penetrating between the cells of
the style (mag.).

414. Dandelion.
Young pistiKmag.), open to sliow
the two cords, c.p, of the conducting tissue, of which one is broken.
Car, ovary ; L.o, calyx ; D.6,
epigynous disk; r, raphe; Oh,
chalaza ; m, mlcropyle.

{gynohasis). The gynobase is sometimes prolonged into a gynophore {Sage, fig. 410
g)
but a gynophore proper must not be confounded with the gynobase ; the gynobase
belongs to the styles, that is, to the carpels ; the gynophore proper belongs to the
;

axis itself, of

The

which

it is

the termination.'

style is a portion of the carpellary leaf, contracted into a sort of longi-

tudinal tube,

filled

'

with a moist and loose parenchyma, named conducting

Except under the view that the placentae are productions of the

axis.

Ed.

tissue
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(fig. 411, t) ; it is this tissue, which, spreading over the top or sides of the style,
forms the spongy surface called the stigma (s). The same tissue descends from the
style into the cavity of the ovary (fig. 412, to), passes along the placentas (pl),
and covers vyith its loose cells the micropyle of each ovule (g) ; and it is between
these cells (fig. 413) that the pollen-tube, leaving the pollen-grain on the stigma,
effects a passage to and fertilizes the ovule.
In CompositcB, the conducting tissue consists of two threads (fig. 414, C.p, C.p),
which descend from the base of the style upon the sides of the ovule, without
adhering to it ; at its base they join and enter the base of the funicle, near the

micropyle.

In Statice

(fig. 415), according to Mirbel, the conducting tissue
resembles a pestle ; it enters the cavity of the ovary, immediately above the gaping micropyle of the ovule (ov.), which
is suspended from a basal cord (cor.). This conducting tissue rests
on the micropyle like the stopper of a decanter, and is visible
(tis. c)

after fertilization

(fig.

416).

416. Statice.

?
417.

Daphne.
PistU.

.
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distinguisliable

by

362), Strawberry
is

—

;

.

hooked

ease

(fig.

superficial

407), Sweet Vetch

(fig.

stigma

424)

;

is

terminal in Framnella

(fig,

lateral in Ranunculus, where

it

425) ; and in Hearts377), -where it forins a

(fig.

(fig.

hollow

The

its papillae.

with

ball

a

two-lipped

429. Lychnis.

Pistil.

St .'..I

428. Orchis. Plower ivithout the ovary.
ST, stigma
R, retinaculum ; p, pollen
L, anther-cell (mag.).

430.

Il-is.

Pistil.

Comflower.

Style and stigmas
(mag.).

;

427.

orifice; and in Polygala (fig. 426), where it forms a small very short lip (Sti.) on
the sides of a style (Sty.) hollowed into a funnel, and spoon-shaped at the end ;

in Iris

Y%

\

(fig.

427), in

'

if

.0

Pistil (mag.).

divides
interior

of which
pi^s

is bifurcate, the stigmatic surface (Stig.) occua small transverse fissure between these lips;

where

forms a shining and viscous

in Orchis

(fig.

cup

(st)

situated below the retinaculum

(fig.

429) where

428),

it is

431.

Chrysanthemum

which the composite style
two unequal lips, the

into three petaloid plates with

432. Eupatorium.
Pistil (mag.).

Floret (mag.).

;

—in

—

(e) ;
in Lychnis
pupUlose and transparent, clothing

485. Achillea.
Style of a floret
(mag.).

4S3. AchiUea.

the furrowed inner faces of the styles

it

Plantain, where

its

438. Achillea.
Style of

a semi-floret (mag.).

papillee

form two

velvety lines along the style.

The stigma must not be confounded with certain peculiar hairs which sometimes garnish the style, and are almost always directed obliquely upwards, and
intended to. catch the pollen they are most frequent in flowers with contiguous
;
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In these plants the young style is much shorter than the stamens
grows rapidly as the flower expands, and traverses the tube formed by the stamens,
where its hairs, rubbing the anther-cells, open them, and sweep out the pollen
which adheres to them ; they are hence called collecting hairs or brushes [pili collectores)
In the Cornflower (fig. 430) the stigmas (Sti.) are lateral and superficial, as
in the Lychnis, and below them is a small swelling clothed with a tuft of very small
collecting hairs (pc).
In the Chrysanthemum (fig. 431), the two style -branches are
papillose on their inner faces, and tipped by a little tuft of collecting hairs.
In
Eupatorium (fig. 432) the two style-branches are cylindric and bristle with collecting
hairs ; and the stigmatic surfaces form a little band which extends from the fork
half-way up the branches. In Achillea (figs. 433, 434), the heads of which are rayed,
the central florets are tubular and hermaphrodite (fig. 433), and the circumferential

introrse anthers.

;

it

.

(fig. 434).
Here the style-arms of the central florets
(hermaphrodite) are papillose on the inner face, and tipped with a brush of collecting
hairs; the semi- florets again, being female only, their style-arms (fig. 436) have

are female semi-florets

no collecting hairs

(fig.

43o), but, as the pollen of the centre florets

may

reach them,

and secure fertilization. In
Campanula the five style-branches (fig. 437) are papillose on the inner face, and
subtended by five rows of collecting hairs, each row being double, and answering to
the two halves of each anther. Before expansion, the style grows rapidly, the
anthers open, and their pollen-grains, which bristle

their style-arms are papillose, so as td retain the pollen

with hooks, adhere firmly to the hairs which have
swept them; this accomplished, the coUectiag

437.

CampaniUa.
Pistil.

439. Vine.
Alidroecium and pistil (ma^.).

438. Aram.
Pistil (mag.).

440. Elder.
Pistil

and calyx (mag.).

hairs are retracted within themselves, like the horns of a snail ; the pollen then
disappears, and the style becomes clean, its surface being merely a little rough.
The stigma is sessile {st. sessile) when, there being no style, it is seated directly

on the ovary. In the Tulip (fig. 345) it forms three bi-lobed crests ;— in the JSfettle,
in Arum (fig. 438), a little papillose tuft;—in the Vine- (fig. 439), a flata pencil
in the Elder (fig. 440), three rounded lobes; in the Poppy (flg. 441),
;—
head
tened
double crests, clothing the depressed styles, which together resemble
radiating
velvety
;

—

a shield or cap with scalloped edges.
The stigma is sometimes absent, and then the ovary remains open this is the
are arranged
case with Pine (fig. 379), Cypress, and Thuja, the female flowers of which
and disapwithers
soon
which
bract,
outer
an
with
furnished
is
in a spike ; each
or stigma,
style
without
carpel,
open
an
representing
scale
of
a
formed
pears ; each is
;
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bearing at

its

base two ovules witb a gaping micropyle ; after fertilization, these
and become appressed, and form closed cavities wtich

carpels thicken, harden,

protect the seeds during their ripening.

TORUS, DISK, NECTARIES.
^art of^he receptacle situated between the calyx and the
It is merely the periphery
pistil on which the corolla and androecium are inserted.
of description it is
convenience
of the receptacle, and not a special organ ; but for

The

torus is the

so considered.

The torus produces,

442, Columbine.
Pistil surrounded by
scales. Torus showing

the scars left by
the stamens (mag.).

besides stamens and petals, nectariferous glands

443, Tree Peony.
Flower without the corolla
and most of the stamens.

White Water-I41y.
and cup bearing the petals
and stajnens.

444.
Pistil

and sundry

445. Orange.
Vertical section of pistil

and receptacle.
1, torus ; c, calyx.

expansions analogous to petals or stamens. Thus, in the Columbine (fig. 442), between
the androecium and the pistil, are ten membranous silvery white scales, with folded
edges, larger at the base than at the top, which may be considered as filaments, and
Avhich sometimes bear an anther at their extremity.
In the Tree Peony (fig. 443),
the thick swollen torus elongates into a membranous cup surrounding the carpels,

without adhering to them, and open at the top to afford a passage
to the stigmas
it appears to form a part of the fruit, from
which it is nevertheless very distinct. This petaloid involucre
sometimes bears anthers.
In the White Water Lily (fig. 444)
the stamens and petals cohere with the torus, which envelops
the ovary, so that they appear to adhere to the ovary; they
die after flowering, leaving the torus marked with their scars.
In the Yellow Water Lily, the thick cup, externally green and
446. Mignonette.
flaccid, which some botanists have considered as a torus envelopFlower without corolla
(mag.).
ing the ovary, is nothing but the epicarp of the ovary; at
maturity it bursts irregularly, and comes away, leaving the seeds retained by the
endocarp, when they fall to the bottom of the water and germinate.
The torus often forms, below the ovary, a projecting ring or swelling, from
which spring the stamens and petals {Orange, fig. 445 t ; Mignonette, fig. 446) ; but
more often this ring, reduced to its most simple form, only appears as a circular line
:
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on the receptacle, between the pistil and the calyx {GheUdon{um,^g. 447). In every
case the andrcecium and corolla, being inserted on this ring and below the pistil, are
hypogynous, and the plant thalamifloral if the
•

petals are free, corollifloral if they are coherent.

In many plants the receptacle dilates into
a cup, which represents a calycinal tube, over
which the tOrus is spread.

and the stamens and pistils
spring
from its outer
margin {Strawberry, fig.
401 ; Apricot, fig. 449).
In others it rises upon the
carpels,

envelops

448. Apple.
fruit cut
transversely.

them

Youug

449. Apple.

447. Chelidonium.

Pistil (mag.).
Fruit cut vertically.
with
them but one body, upon the circumference of which the stamens, petals and calyx
are inserted at a higher level than the ovary [Myrtle, fig. 381 ; Saxifrage, fig. 382).
This cup, enveloping the carpels and formed by the growth of the receptacle, is the
calyx-tube of modern Floras, which it would be better to call a reeeptacular tube

and forms

closely,

or cup.

This hypertrophy of the receptacle

we halve an unripe pear

or apple

(fig.

is

particularly striking in orchard fruits.

448),

we

If

find five carpels, forming five two-

surrounded by a fleshy mass, the so-called ca.lycine-tube (better called
which has closely enveloped them, and agglutinated them by their
lateral faces, but left their inner edges free.
A vertical section of a ripe apple (fig.
exhibits
fibro
-vascular
bundle,
extending
a
from the peduncle, with which it is
449)
it is the parenchyma of the receptacle, which has here
continuous, to the carpels (e)
enormously increased in bulk to envelop the ovaries (t) at the summit of this
mass, that is to say, at the top of the fruit, the remains of the sepals and stamens
may be seen carried up by the expansion of the receptacle.
The reeeptacular theory of the calycine-tube completely explains the arrangement of the carpels of a Rose (fig. 405). In this, the position of the carpels on the
internal wall of a calycine-tube was difficult to admit ; the whorls of the flower being
lateral expansions of the axis, it was impossible^ in defiance of the law of the
evolution of floral whorls, to attribute to the calyx the power of producing carpels.
The position of the coloured ring from which the petals and stamens rise is the key
to the apparently abnormal position of the carpels this ring surmounts the ovoid
body enclosing the carpels ; the torus has therefore reached that point before emitting laterally the petals and stamens; and since the torus is nothing but the
circumference of the receptacle, it is evident that it must be the latter organ which
ovuled

cells,

reeeptacular cup),

;

;

;

constitutes the hollow body enclosing the carpels.

of forming, as in the Strawberry

(fig.

In

fact,

the receptacle, instead

401), a hemisphere, has swollen, risen

much

ordinary level, and formed a sort of cup thus resembling the finger of a
glove turned inside out, the normally outer or convex surface becoming the^inner, or
concave, one. Were the convex receptacle of the Strawberry reduced to a thin

above

its

;
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would then form a ring round the
of a sort of bottle, represented by the inverted receptacle, whose throat would
be occupied by the stamens and petals, and its inner surface by the ovaries and the
strawberry would be thus changed into a rose. The last evidence of the hollow body
of the rose being a cup-shaped expansion of the axis rests on the cases in which the
receptacle forms, instead of a cup, a central convex projection, which bears carpels;

membrane, and turned

inside out, the sepals

mouth

;

the rose thus being converted into a strawberry.
In all these cases the plant is calycifloral; the stamens and petals are not
bypogynous, as in the Lychnis (fig. 380) and Primrose (fig. 297), but are inserted above
the base of the pistil, at the distal end of the torus {Sumach, fig. 450), or on the
outer circumference of a ring or cup formed by the
{Gircma, fig. 450 his; Alchemilla, fig. 451);
they are thus either perigynous or epigynous, accord-

torus

450, Sumach,
riower cut vertically (mag.).

451. Alchemilla.

Flower cut vertically (mag.).

452. Nasturtium.
Flower cut vertically.

ing to their insertion around (fig. 450) or above the ovary (fig. 450 his). When
the torus both spreads over the base of the calyx and around that of the ovary, the
andrcBcium may be hypogynous, and the corolla peri.^yiii:^
gynous

;

this is very rare, but occurs in Tropceolum

(fig.

452).

The term

disk has been reserved for the tamid
ring which, in hypogynous flowers, surrounds the base

453. Radish.
Pistil

and

nectaries.

455.

Sedum.
and

457. ,Parnassia.

Piatii

nectaries (mag.).

Petal

and

nectaries.

466, Fritillary.

Stamen,'
and nectary.

petal

454, Periwinkle.
Pistil

and

nectaries.

of the ovary {Oramge, fig. 445) ; and for the thickening which
crowns the inferior
ovary, enclosing the base of the style {Gircoea, fig. 450 Us).
These thickenings

of'

—

—
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the torus are glandular, and usually secrete honeyed fluids, whence they have been
classed with nectaries^ of which we are about to speak.
Nectaries or nectariferous glands are usually developed from the torus, and placed

upon it or the organs developed from it.
The receptacle of the Radish (fig, 453), Wallflower (fig. 10), and othet Oruciferce,
bears four or six glands
the Periwinkle (fig. 454) two
Sedum (fig. 455) five
most GesneriaceoB also five but in this Order all intermediates between five free
glands and a large hypogynous or epigynous disk are to be found. In the BtroAJuberry (fig. 401), Peach (fig. 368), and other Rosacece, the orange-yellow layer of the
torus, which is spread over the calyx, secretes superficially a honeyed liquor but
;

—

;

;

;

;

In Ranunculus (fig. 237) a
small nectary occurs, protected by a scale, at the base of the claw of each petal. In
Berberis (fig. 238), each petal bears, a little above the base, two"^ naked ovoid nectaIn the Fritillary (fig. 456), the six petaloid perianth-segments each bear a
ries.
nectary a little above the base, which, instead of projecting, forms a furrow. In the
Lily, a double nectariferous furrow extends along the face of the midrib of each
In Parnassia (fig. 457), opposite each petal there is a petaloid scale which
petal.
ramifies into three, five, seven, nine, or fifteen branches, each tipped by a globular

often for so short a time that

it is difficult

to observe

it.

nectary.

Nectaries are sometimes on the tip or base of the connective of the stamens, as
In Hea/rtsease (fig. 458), two nectaries pro^
in Adenanthera, Prosopis, &c.
the
stamens,
and,
projecting from the connective at the
ceed from two of
form
two
recurved
tails, sheathed in the hollow horn
base of the anther,
of the lower petal, at the base of which they secrete a sweet liquor from
their tips.

.

It has already been remarked that hollow petals contain a nectary in
458. Heartsenae.
their cavity {Columbine, fig. 246 ; Aeondte, fig. 247 ; Nigella, fig. 244; Helle- ^'"'^^a'
and androBcium.
bore, fig. 243; Winter Aconite, fig. 244 bis).

In monopetalous corollas the nectaries maybe superficial {Honeysuckle, Lilac) , or
occupy a cavity which externally forms a boss or spur {Linaria, fig. 286 Snapdragon, fig. 285; Gentranthus, fig. 291) ; in the latter case the corolla is irregular,
and the stamens are often imperfect ; but it is difficult to say whether the necta;

cause or effect of this irregularity.
Nectaries are not confined to the torus ; they are found on the external surface
of the calyx in Malpighiacece; and a glandular secreting layer occurs in the thickness of the septa of the ovary of Liliaceoe, named by Brongniart glandes septales.'

ries are the

'

In unisexual flowers, it often happens that the absent organs
ries {Melon, and many other diclinous plants).

are.'^replaced

ARRANGEMENT OF APPENDICULAR ORGANS AROUND THE
Appendages or appendicular organs are
axis

:

—

been stated (Introd.

AXIS.

developments from the vegetable
and carpels.

lateral

the leaves, bracts, sepals, petals, stamens,

It has

by necta-

p. 2), that leaves are

either opposite, whorled, or
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alternate ; as also

(p.

42) that the floral organs (calyx, corolla, andrcecium

and

pistil)

are normally whorled; but we have warned the reader that very frequently the
leaves of each series, instead of forming a true whorl, are arranged in successive
flattened, spirals, though still retaining the name of whorls.
will now advert somewhat in detail: 1. To the arrangement of leaves

We

properly so called, carpellary leaves, and bracts (this branch of Botany is called
Phyllotaxy) ; 2. To the arrangement of the petals and sepals, an arrangement
termed Vernation, because it can only be satisfactorily studied before the flower

expands.

PirriLOTAXT.

When

leaves are clearly whorled, either in twos (opposite), threes, fours,

-fives,

by equal intervals, and consequently the arc comprehended between the bases of two contiguous leaves is equal to the circumference
of the stem, divided by the number of leaves in the whorl. This arc will therefore
embrace half the circumference if the whorl consists of two leaves one-third of the
&c., they are generally separated

;

circumference

if it consists

of three

;

one-fourth, one-fifth, one-sixth, if

it consists

of

four, five, or six leaves.

It has also been observed that the leaves of a whorl are not placed directly
above those of the whorl immediately above or below them, but opposite the
intervals which separate the leaves, and either exactly oppo'site, or to one or the
other side of the interval. When the leaves are opposite, and each pair crosses the
upper and lower pair at right angles, the leaves occupy four rectilinear lines, and,
seen from above, form a cross; such leaves are decussate (f. decussata).
Whorls of
three or four leaves will in like manner occupy six or eight longitudinal lines.
Whorled leaves are relatively few many more plants have opposite leaves, and by
far the largest number have alternate leaves; and it is by the laiter that the
arrangement of leaves on the stem must especially be studied.
We have seen (p. 3) that the Oak presents five leaves (1, 2, 3, 4, 5), spirally
arranged around the stem, so that the one (6) which succeeds the- fifth is placed
vertically above the first.
In a longer branch, the seventh would be placed
above the second, the eighth above the third, &c.
This spiral arrangement
prevails in many woody and herbaceous plants, as the Peach, Plum, Cherry, Rose,
Raspberry, Hawthorn, 8pirwa, Cytisus, Poplar, Willow, Sumach, Wallflower, Mignonette, Heartsease, Groundsel, Poppy, &o.
The naturalist Ch. Bonnet, who was the first to observe this arrangement of
alternate leaves, reiharked that their points of insertion were separated from each
other by equal intervals, and discovered some more complicated arrangements, as
;

that, instead of the sixth leaf, it is often the ninth or

placed vertically above the

first,

even the fourteenth which is
indicating a series of eight or of thirteen leaves.

Modern

botanists have followed up this subject, and have formulated as laws
the facts which Ch. Bonnet had not generalized.
To begin with the simplest example of alternation of leaves, that in which the

leaves alternate on opposite sides of the stem {Lime, Ivy,

Mm,

Hazel,

iSsc.)

:

if

a

;

.

PHYLLOTAXY.

79

thread be carried round the stem so as to touch the insertions of these leaves, it will
describe a regular spiral. If one of these leaves be taken as a starting point, and if
they be counted from below upwards, it will be perceived that 3 is above 1,
4 above 2, &c. ; and all are arranged on two equidistant vertical lines, being
separated by half the circumference of the stem. Leaves thus placed are called
distichous

(fig.

69).

If three leaves complete one turn of the spiral, the fourth will be vertically
above the first, the fifth above the second, &c., and all will be arranged on three
equidistant vertical lines, and separated from each other by a third of the circum-

Such leaves are termed

ference of the stem.

tristichous {Galingale, Garex,

and many

monocotyledons)
In the Oak, Poplar, Plum, &c., where the leaves are arranged in fives, and
occupy five vertical equidistant lines on a branch, these lines divide the circumference of the branch into five equal portions, and are separated by an arc equal to
one-fifth of the circumference of the stem.
But here it is important to remark, that
if, taking one of these leaves as the starting-point, we exainine the successive leaves
of the spiral, the leaf which follows or precedes number one is not situated on the
nearest vertical to that to which number one belongs, but on that which comes after
number two, and that this vertical is at two-fifths the circumference from the
Here the spiral is not completed in one turn by two or three leaves, as in the
first.
two preceding cases ; for the intervals between the five leaves are such that, before
arriving at the sixth, which is immediately above the first, the spiral passing
through their points of insertion would make two complete turns round the stem
the distance between the leaves will therefore be two-fifths of the circumference.
This arrangement

is

called the quincvnx.

a system of leaves in which, after one or more turns
found immediately above the one from which we started, and
beginning a new series. To obtain a complete idea of the cycle, we must therefore
consider, besides the number of leaves which compose it, the number of spiral turns

The name

cycle is given to

of the spiral, a leaf

is

they occupy.
The angle of divergence of two consecutive leaves is measured by the arc
Thus the fraction ^ expresses the angle of divergence of tribetween them.
stichous leaves, and the fraction f the angle of divergence of quincunx leaves.
As to distichous leaves, the term angle cannot apply to their divergence, being half
a circumference, but it is expressed by the fraction i. These fractions have
for their numerator the number of the spiral turns of which the cycle is composed,
and for denominator the number of leaves in the cycle, or, to speak more exactly,

A

cycle
the number of spaces separating the points of insertion of these leaves.
divergence,
of
since
angle
the
expressing
fraction
the
may therefore be designated by
and
its
nuni^erator
of
leaves,
number
the
indicates
the denominator of this fraction

the

number of turns.

Besides the three cycles mentioned above, designated by the fractions J, f-, |,
we find cycles of eight leaves in three turns, i.e. f ; thirteen leaves in five turns, -^^
1.3.
twenty-one leaves in eight turns, 2\ ; thirty-four leaves in thirteen turns. 3 4 5
.

80
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twenty-one turns, f^ ; eighty-nine leaves in thirty-four turns, |^
one hundred and forty-four leaves in fifty-five turns, ^-^-^, &c.
Now, if we arrange this series of fractions progressively,

fifty-five leaves in

L 1

S.

S.

23 3J 5J 83

5_

T33

_8_

2 13

several curious analogies will appear, of

tion has for its numerator the

sum

J_S_

.2JL

ii

343 533 893

•

5_3_ &c
T443 ""^'s

which the most striking

is,

that each frac-

of the numerators of the two preceding fractions,

and for denominator the sum of the two preceding denominators. In like manner any
one of these fractions may be obtained by taking the two fractions which immediately follow it, and finding the quotient of their numerators and denominators.
It is easy to obtain these fractions when the leaves are neither too distant nor too
crowded on the stem, as often happens. The spiral which takes in all the leaves is
called a primitive spiral.
But if the internodes are long, the leaves consequently
remote, and the cycle composed of a considerable number of leaves, it becomes difficult to ascertain by inspection which leaf is vertical to the first, and hence to estimate

the

angle

of divergence be-

tween

two

secutive

conleaves.

This becomes

more

difficult

the

leaves

still

when
are

crowded, as in the
of

rosettes

the

Houseleek, in Plan-

and

tains

so-called

other
stemless

in

plants,

bracts

{Artichohe)

the

heads

of
;

or in

the scales or open
carpels which com-

pose
of

the

cones

Pines,

Firs,

Larches, &c.

In

the

case

of crowded leaves,

we

can,

however,

by a very simple
calculation, ascer-

tain the angle of

divergence,

and

thus determine the
primitive spiral.

Take, for example, a stem bearing a series of cycles of eight
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leaves moderately separated on tliree turns, of the spiral
;
the cycle will be easily
recognized, and the expression of the angle of divergence will be
This arrangef
ment obtains in many succulent plants, and especially in Sedum Telephmm. Suppose
.

the stem to be shortened, so that the leaves become crowded into a rosette, it follows
that the spiral will become a very close one, comparable to a watch-spring of which
the coils contract in approaching the axis (fig. 459 c). Let us suppose, further,
that the inner end of this spring represents the top of the spiral, and its outer
extremity the base ; it is obvious that on this depressed spiral the leaves nearest the
centre would have been the nearest to the top of the more open spiral, and those
nearest the circumference would have been the lowest. Now, knowing the angle
of divergence of the leaves of Sedum in a normal state, it remains to find it for the
same leaves gathered into a rosette ; for this it suffices to represent or plan three
or four cycles, of three leaves each, according to the fraction
that is, each cycle

f
to contain eight leaves, that shall occupy three turns of a right- to- left spiral,
,

and

be separated by an arc equal to
A circle
f of the circumference (fig. 459 a).
must then be drawn around this spiral, of which the radius shall join the two
extremities of the spiral

by means of

we must be guided
which being |, it follows that
the circle must be divided into eight equal portions by as many radii, when
three of these portions will represent | of the circumference, or in other words the
angle of divergence. This done, we place a number (1) on the position of the first
leaf, which is where the spiral touches the circumference
then follow the coils of
the spiral, and after clearing the three first arcs
of
the
circumference) indicate
(f
the position of the next leaf (2), which will be at the intersection of the spiral
and radius which bounds the third are ; and so on, a leaf position being marked
in laying

;

it

is

down the angular divergence

this circle that

of the leaves,

;

at the intersection
spiral

of every third radius with the spiral
till the centre of the
being reached, the plan will represent the entire series of leaves, numbered
;

in order.

Let us now examine the relative positions of the leaves, as indicated by their
numbers. If we examine the radius bearing leaf No. 1, we shall see above it on the
same radius, Nos. 9 and 1 7, the difference between which is eight, and it is obvious
that this horizontal radius would represent a vertical line on the Sedum stem, along
which the leaves 1, 9, and 17 are inserted, each marking the commencement of a
cycle ; as also that these leaves are separated by three turns of the spiral.
Commencing at any other radius (say Nos. 2, 10, 18, &c.), the result is the same, the
fraction f being clearly expressed.
There are other relations between these leaves, which this plan clearly demonstrates.
Thus, between Nos. 1 and 4, situated on the next radius to the left, there
is a difference of three ; the same between 4 and 7, &c.
and starting from leaf
No. 2 or 3, we shall find the same numerical relations as in the first instance ; the
number expressing the difference (3) being the same as that of the series. If we
now draw a line through the positions of all the 'leaves of each series, we shall see
;

that each line

is

a portion of a spiral, and that these three partial spirals take the

G
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same

direction,

and include

witliin their course the points of insertion of all the

leaves.
If, on the other hand, starting from No. 1, we examine its relations with No. 6,
on the radius next to the right, we find between tliem a difierence of five ; and
similarly with 6 and 11, 11 and 16, &c.
and between Nos. 2 and 7, and Nos. 12,
17 and 22, and along the series commencing with 4 and 5. Here again, from left
;

number expressing the difference corresponds to that of the series.
may be shown more clearly by means of a curved line uniting
the leaves which compose it, and we shall then have five segments of a spiral

to right, the

Each
all

of these series

turning symmetrically from left to right, and passing thi'ough the insertions of all
the leaves. These segments of the spiral have been termed secondary spirals, to

them from the primitive spiral, also termed generating spiral. Now it
remarked that the secondary spirals proceeding from right to left are three

distinguish
will be

c.
Rosette forming a cycle of thirteen leaves, of
which the angle of divergence is
; the axis A, where
they are inserted, besirs five turns of the spiral, showing the point of insertion of each leaf.

459
459

Rosette forming two cycles of eight leaves,
of whicli the angle of divergence is §.

6,

in number, which

number

^

the numerator of the fraction |

and that the sum of
denominator of
the fraction. If therefore it is possible to count the secondary spirals to left and
right, of rosettes, involucral bracts, or scales of Pine cones, in all of which the
primitive spiral is obscured by the closeness of the parts, we may assume that the
smaller number represents the numerator, and the sum of the two numbers the
denominator of the desired fraction which again gives the angle of divergence, the
number of leaves in the cycle, and the number of turns of the spiral which they
is

these three, and of the five going from left to right,

is

;

eight, or the

;

occupy.

This crowding of the leaves, which we have illustrated by Bedum, is frequent
amongst plants with radical leaves, in many of which the cycle of the leaves is
indicated by the fraction | {Common Plantain, fig. 459 6).
The number of secondary spirals to right and left being known, it is easy to

number each

leaf in the primitive spiral.

Take, for example, the rosette

which represents a Houseleeh, or the cone of the Maritime Pine

(fig.

459

(fig.

d).

459

c),

Their
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angle of divergence is -^^, which is easily found by counting the very obvious
secondary spirals to right and left.
have only alluded to the most obvious
secondary spirals ; but it will readily be understood

We

that there are

many

others,

some more, some

less

oblique than these, and that every numerical series

having the same relative differences between them
would be a spiral.
The secondary spirals are
especially visible in Pine cones, the axis of which
is much longer than that of the Houseleek, and
in which they form very distinctly marked parallel
series.'

Begin by numbering as

1

one of the outer leaves

of the rosette, or of the lower scales of the cone,
and regard it as the first of a secondary spiral

turning from left to right. To find No. 2 on it, remember that the numbers of a secondary spiral must
be separated by a space equal to the number of the
secondary spirals of which this forms a part and
as there are five parallel left-to-right spirals, the
second leaf or scale must be numbered 6, the third
;

11, and so on to the top of the cone, or centre of
the rosette. Having thus numbered aU the scales
or leaves of one of the five parallel secondary leftto-right spirals, these numbers may serve as starting-points from which to number all the other

We

know
scales or leaves of the cone or rosette.
that each of the numbered scales or leaves of
the secondary leffc-to- right spiral equally forms
one in the

and we
from any

series of the right- to-left spirals,

may number aU

459 d. Cone

of Maritime

the leaves or scales
starting-point, by adding 5 when turning to the right, and 8
the

Fuxe, with the scales

numbered according to theii- relative heights.
The most obvious secondary spirals are formed
to the right by the series of numbers in fives
Lo the left by the series of numbers in eights.
;

when turning

to

left.

Let us take, for example, No. 32 ; this number in the left-to-right spiral would
(adding 5) lead us to No. 37, 37 leads to 42, and so on; but since No. 32 also
enters into one of the eight secondary right-to-left spirals, the leaf or scale succeeding it in this spiral should be numbered 32-1-8, i.e. 40; and following this spiral, by
additions of 8, we should have 40, 48, 56, 64, 72, &c.
To obtain in the same spiral the numbers below 32, we must deduct the number
which
we had before added, and we shall have successively 32, 24, 16, 8.
8,
the secondary spiral which
If, in starting from the same No. 32, we descend
turns from left to right, we must take 6 from 32, when we shall have successively
1 7, 12, 7, 2, &c.
All the leaves or scales of the rosette or cone being numbered, their succession

27, 22,

>

Nothing

is

easier than to observe this,

by numbering

g2

the scales of a ripe cone of the Maritime Pine.
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indicates the generating spiral.
But the direction of this generating spiral from left
to right, or right to left, depends on the angle of divergence ; if the fraction be
f,
01"
T 3J o^ ifj and so on, the primitive or generating spiral wUl follow the most nume-

rous secondary spirals

;

but

spiral will follow the least

if

the fraction be

numerous secondary

Take, for example, the fraction

|-

(fig.

459

-|,

or

/-j-,

or

fj-,

&c., the generating

spirals.

a),

and

let

us examine the relation between the generating and secondary

Whatever

spirals.

may

be the direction of the generating

the

spiral,

numerous

least

secondary

spirals

must

follow

same,

and

the
vice

Suppose the
be aright-

versa.

spiral to

to-left one,

459

a,

as

in

follows

it

that, placing No.
1

where the radius

touches the- outer

end of the spiral,
and
successively
numbering
the
leaves from ^ to f,
the nearest radius
to the

459 e. Frimitive spiral from right to left, beamig five cycles, eacli of thirteen leaves, indicated by
the immbered points, and inserted on five turns of the spiral. The secondary spirals, formed to the
right by the numbers in fives, are indicated by the finely dotted lines ; the secondary spirals,
formed to the left by the nimibers in eights, are indicated by the lines
.

left

will be

occupied by a leaf
before the nearest
radius to the right.

The
the

first

left

leaf on

radius will

evidently be No. 4 ; for it will occur after traversing three ^ (-|) ; that
one entire revolution, plus i, and consequently on the left-hand radius

is,

after

nearest

the one from which we started. The leaf which will be found on the right radius
wiU evidently be No. 6, for it will occur after five times f (y), that is, after one revolution minus ^, and consequently on the nearest right-hand radius.
Now we
that the number of secondary spirals is equal to the difference between the
numbers of two consecutive leaves on one of these spirals therefore, if we suppose
the fraction to be f, the number of the secondary spirals from right to left, that is, of
the secondary spirals which follow the direction of the generating spiral, will be less

know

;

;
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number of the secondary

spirals which follow an opposite direction.
The
from the succeeding fractions.
On the contrary (fig. 459 e), with the fractions f, ^5_, if, and so on, we find that
the right-hand radius is occupied by a leaf sooner than the left-hand one, and that
in consequence the number of the first leaf on the right-hand radius is less than the
number of the first leaf on the left-hand radius. Therefore the number of secondary
spirals which can be followed from left to right is less than those from right to left,
or, in other words, the most numerous secondary spirals turn in the same direction
as the generating spiral, and knowing the direction of the one, we know the direc-

tion of the other.

The

direction of the generating spiral varies not merely in the individuals of a
but sometimes in the same individual. Thus, in cones from the same specimen of Maritime Pine, right-to-left secondary spirals will be more frequent in some,
and left-to-right in others ; but in all cases the relative direction of the generating
spiral follows the law just enunciated.
The angle of divergence itself is constant only in the fractions i, |, f , and
when these cycles are more numerous, the one is often substituted for the other,
which is owing to the distance between them being extremely small, and to the fact
that the angles expressed by the fractions ^-^, f^, if, |J-, |^, &c., if reduced to
degrees and minutes, differ by a few minutes only ; so that the angles of divergence
actually oscillate between 137° and 138°.
A slight twist of the stem or axis is
sufficient to account for so small a variation, and may well occur in rosettes of
leaves, in involucral bracts, and in cones, and cast a doubt on the value of the angle
Thus, in Pines (fig. 459 (^, the rectilinear series indicating the sucof divergence.
deviate more or less to right or left, so that the secondary spirals,
may
cessive cycles
which were the most obvious at the base of the cone, become less so in ascending,
and render it difficult to determine such fractions as |-, ^, -£-j-. A change in the
shape of the stem will also lead to the substitution of one cycle for another, as in
certain Gacti with ribbed or angular stems bearing tufts of prickles, and whose ribs
double as they ascend, and offer cycles of a higher number.
Lastly, there are exceptional cases which perplex the student of Phyllotaxy
the above-named fractions are not the only ones which may be observed ; f , ^, f -^^,
&c., do occur, though very rarely ; but when they do, they preserve among themselves the same relations as the preceding, i.e. that each successive fraction may be
obtained by the addition of the numerators and denominators of the two preceding.
We have seen that whorled leaves present a succession of circular groups ; but here
In a branch of
also, as in alternate leaves, the spiral arrangement is discernible.
Oleander, for instance, where the leaves are whorled in threes, a relation exists
between any three vertically superimposed leaves of successive whorls ; and a line
successively passing through their insertions will describe a regular spiral and if
we examine the relations between the other leaves of these whorls, we shall perceive
species,

,

;

that the

number of whorls

each of them.

represents as

many

parallel spirals as there are leaves in

—
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ESTIVATION.
the arrangement of the floral organs in the
bud, and is of especial importance in respect of the calyx and corolla.
The leaves of each floral whorl may be inserted exactly at the same level
Estivation

{prcefloratio, wstivatio) is

(forming a true whorl), or at unequal heights, when they form a depressed spiral,
the lowest leaf of which is necessarily the outermost. The true whorl presents two
modes of aestivation the valvate and the contorted.
of the parts touch
1. Estivation is valvate {m. valvaris) when the contiguous edges
it is then nearly
a)
and
door
a
(460
of
leaves
throughout their length, like the two

—

;

always regular.

It is induplicative

by a part of their back

460 ffl. Vallate
estivation.

;

(cp.

reduplicative

460 S. Valvate
induplicative aestivation.

when the contiguous parts cohere
reduplicativa) when by a part of their faces

induplicativa)
{cb.

462. Contorted
aestivation.

461. Valvate

reduplicative aestivation.

463. Imbricate
aestivation.

Estivation is twisted or contorted^ (contorta) when the leaves are so
placed that each leaf partially covers one of the two between which it is placed, and
is similarly covered by the other, as if each were twisted on its axis (fig. 462) ; in
this case the whorl is always regular.
The depressed spiral presents two modes of aestivation the imbricate, properly
called,
so
and the quincunxial. These two are often indifferently termed imhricate.
In
the
true imbricate aestivation (ob. imbricativa, fig. 463) the parts (usually five)
1.
successively overlap, from the first, which is wholly exterior, to the last, which is
wholly interior, and placed against the first they thus complete one turn of a
(fig.

461).

2.

:

;

In quincunxial aestivation (oe. quincuncialis) two of the five pieces are exterior,
two interior, and one intermediate, one side of the latter being covered by one of the
outer, and on the other covering one of the inner (tig. 464).
This arrangement
corresponds to that of leaves expressed by f. To explain this aestivation, which is
nothing but a depressed spiral with two coils, we must consider the axis of the
flower as a truncated cone, and draw a spiral line twice round it, from bottom to
top ; then mark off on this line five equidistant points, so that a sixth point at the
top of the cone will be immediately above the first it is clear that the interspaces
will equal f the circumference of the cone, and the five spaces between the six
points will constitute y, i.e. twice the circumference; which equals the two turns
of the spiral traced on the conical axis of the 'flower. Now substitute for the five
points five sepals or petals which shall be large enough to overlap ; then depress the
cone to a plane, and we shall have two exterior leaves (1, 2), a third,, at once half
spiral.

;

'

Also called convolute by Tarious botauiste.

Ed.
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and half exterior (3), and two wholly interior (4, 6), which are both nearest
and the most central. The Rose calyx (fig. 465) confirms this
view ; its outer sepals being next the a.xis of the flower, and consequently most
vigorously developed, present small lateral leaflets, and often a terminal true leaflet,
thus reducing the sepal to an unequally pinnate leaf like ordinary rose-leaves. As
the sepals rise in the quincunx, the growth becomes weaker, the third bears
small leaflets only on one side, and the upper or interior sepal terminates
interior

to the top of the cone,

467. Ceroia.

464. Qnincnnxial
sestivation.

466. Papilionaceoila
eestivation.

in a simple filament.

ment

Flower witli standard within

468. Oochleate
Eestivation.

the "Wings.

The quincunx aestivation may be disturbed by unequal developand this especially occurs in the corolla, owing to
rapid growth of some of the petals. Thus, in the papiliona-

of the leaves of the whorl,

the relatively slow or

466), the standard,

which represents No. 4 of the quincunx, and
wholly exterior, because, having developed more rapidly
it covers the two wings representing Nos. 1 and 2
this
aestivation is said to he papilionaceous {oe. vexillaris). In the St. John's Bread {Gercis),
the standard retains its normal position, and the quincunx is properly formed (fig.
In the Snapdragon (fig. 468) and other personate plants, the second petal is
467).
interior instead of being exterior, either because it has developed before the others,
or because the latter have grown the most rapidly this mode of Eestivation is called
The calyx has a similar arrangement.
cochleate (ce. cochlearis)
ceous corolla

(fig.

ought to be internal,
than the other petals,

is

;

;

.

Amongst the
volutiva),:

it

varieties of imbricate aestivation is that

occurs

when the

sepal's

termed convolute^

[w. con-

or petals overlap, so that each completely

the others; as in the calyx of Magnolia, and the corolla of Poppies
is alternate [cb. alternativa), when the leaves of the calyx
Estivation
470).
or corolla form two whorls, of which the exterior encloses the interior whilst
alternating with it, as in the calyx of the Wallflower, and corolla of Fumitory
envelops

all

(fig.

472).

(fig.

[..Estivation is straight
little

(ce.

recta), or

open

[cb.

developed or so distant that they do not meet.

aperta),

—Bc.j

when the

parts are so

SYMMETRY OF THE ELOWER.
The term symmetry has been

differently applied

;

according to

implies non-geometrical regularity in plants and animals
(often

obscurely)
'

symmetry from regularity:

The term

convolute

is

this

we

;

De

Candolle,

it

other botanists distinguish
do not admit, but regard

often used synonymously with contorted or twisted aestivation.
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symmetry and regularity

and as implying a similarity between the
1, the form ; 2, the number ; 3, the
independence 4, the relative position of the parts of flowers we have thus the symmetry of form, of number, of disjunction, and of position. Symmetry of form is
regularity taken in its usual sense ; as when portions of a whorl are alike, or when,
leaves of a floral whorl

;

'

as synonymous,

this relation including

:

—

:

;

being different, the one sort alternates with the other, so as to present a symmetrical
whole around a common centre ; this regularity might be termed rayed symmetry
(calyx and corolla of Columbine, fig. 31 ; Wallflower, fig. 7 ; and Buttercup).
A whorl
that is not thus symmetrical is said to be irregular though its two sides (or halves)
may resemble each other, thus being analogous to the longitudinal " symmetry of
animals, which is opposed to the rayed symmetry of Zoophytes. The corollas of the
Heartsease (fig. 170), Cytisus (figs. 253, 254), Tropwolum (fig. 210), are irregular, but
longitudinally symmetrical.
The whorl is called regular, even though it forms a
depressed spiral ; "but if the floral axis lengthens sensibly, the rayed symmetry disappears, and, to describe the symmetry, recourse is had to the comparative length
;

of the spiral; thus the symmetry of the carpels
(fig.

401), conical in the Raspberry

(fig.

Perfect niimerical symmetry occurs

number

hemispheric in the Strawberry

is

402), spiked in Adonis

when

(fig.

404).

the whorls consist of the same

all

of parts, as in Crassula, which has five sepals, petals, stamens and carpels.
when the pieces of each whorl are entirely sepa-

Disjunctive symmetry occurs
rated,

and each whorl

occurs

when the

is entirely free {Columbine, Hellebore).
Symmetry of position
pieces of each whorl alternate with those of the preceding and

succeeding ; and the normal position of the whorls (calyx, corolla, andrcecium, pistil)
Many botanists, regarding regularity as the normal
is undisturbed {Crassula rubens).
feature in plants, assume it to be the primitive type adopted by Nature ; they therefore look

upon a combination of the above-named symmetries as indicating the
normal condition of the flower ; which should thus consist of
four whorls, each composed of the same number of leaves, all
equal, free, alternating successively, and arranged in the order
of calyi, corolla, andrcecium and pistil.
Further, such a primitive type, whether real
or imaginary, may be more or less completely and permanently modified by various
single or combined causes, of which the principal are,

— inequality

of development, cohe-

0^«2/'^i'%«^«. multiplication, doubling,
46a. Diagram can ideal
perfectly
supprcssion and abortion.
This hvnothesymmetrical flower.
,
't
t
t
SIS lias contributed largely to the progress
by stimulating investigations into the comparative anatomy of
"^"'^

4f,9

bu. Linaria.

Monstrous flower.

.

of organography,

j_

,

floral organs.

To
'

ascertain the

Symmeinj

in

English

amount of symmetry a flower
and

American

works

or equal in

implies that the parts of successive whorls are isometric
-

displays, its

number

;

cut

regularity, that the parts of a

whorl are equal and similar,
Better called hUateral.
En.

—

bud must be

Ed.

:;
.
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through horizontally, when all the whorls will appear projected on the same plane
and the relative positions of the organs thus displayed is termed a diagram (fig. 469)
Inequality of development necessarily interferes with symmetry of form (corolla of
Heartsease, fig. 170; Oytisus,&ga. 253,254; Tropmolum, fig. 210) ; this inequality is
frequently caused hy the cohesion of parts, as in the bilabiate monosepalous calyx
of Lamium (fig. 208), in the bilabiate corolla of Snapdragon (fig. 285), of Linaria
(fig.
286), Lamium (figs. 278, 279), in the monadelphous androecium of Mallow
(fig. 310), diadelphous of Lotus (fig. 312), didynamous of Snapdragon (fig. 305),
tetradynamous of Wallflovjer (fig. 306) ; in the ovary of Snapdragon, the pistil of
irregularities which are usually accompanied with nectariferous glands
Orchis, &c.
In
{Heartsease, Wallflower, Centranthus, Honey suchle. Snapdragon, Linaria, &c.).
Linaria (fig. 286) the calyx is monosepalous with five unequal divisions, the corolla
is monopetalous with two unequal lips, of which the upper represents two petals,
and the lower three, of which the centre one is prolonged below into a subulate
spur ; there are four stamens, of which the two longest are situated between the
central and the two lateral petals of the lower lip ; the two others, which are
at the base of the
shorter, are opposite the fissures which separate the two lips
circumstances
all the
certain
stamen.
In
fifth
represents
the
upper lip a filament
lip
the
whorl
is
lower
one
of
the
centre
the
like
petals of Linaria are developed
and
five
equal
spurs
lobes,
with
five
corolla
presents
a
then perfectly regular, and
between them (fig. 469 lis). At the same time, the filament at the base of the
upper lip develops into a stamen like the four others, which latter, usually unequal,
become precisely alike, so that the flower is furnished with five symmetrical stamens
to this metamorphosis the name of Peloria has been given, which, according to the
theory adverted to, would be regarded as a reversion to the normal state of the
plant.
Violets are also sometimes regular; sometimes presenting two opposite
spurred petals, or three, or even five such ; when the symmetry of form is esta-

—

;

;

blished in the three

first

whorls.

Cohesion or symphysis, whether congenital or the result of growth, destroys the
symmetry of disjunction by effecting either the cohesion of the leaves of the same

of one whorl with another ; as in monosepalous calyces,
monopetalous corollas, monadelphous, diadelphous and polyadelphous stamens, and
whorl, or the cohesion

compound
382),

fig.

also in flowers with inferior ovaries {Myrtle, fig. 381 ; Saxifrage,
with monopetalous staminiferous corollas {Belladonna, fig. 294) ; in

ovaries

and

'

;

calycifioral {Peach, fig. 368)

and gynandrous fiowers

{Orchis, fig.

188

;

Aristolochia,

318).

fig:

Cohesion also masks numerical symmetry, by causing a compound organ to
appear simple, as in the monosepalous calyx, the monopetalous corolla, the com-

pound ovary, &c.

;

and

it

destroys the

symmetry of position,

as

when the

carpels are

enclosed in the receptacular tube {Quince, fig. 215), or in causing the androecium to
appear above the level of the pistil {Orchis, fig. 188 ; Aristolochia, fig. 318).
Multiplication consists in the repetition of the same whorl
1

fined

In English works, the term cohesion is conof the
to the union of two or more organs

same whorl adhesion,
different whorls.— Ed.
;

;

thus, Berheris has

to the union of the organs of
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three wliorls of three sepals, two whorls of three petals, and two whorls of three
stamens. The Poppy (fig. 470) has two whorls of two petals, and many whorls, each

Columbine.
Diagram.

471.

Poppy.
Diagram,

470.

472.

Fumitory.

Di^gi'am.

473. Geranimn.
Flower (mag.), without
calyx and corolla.

composed of two stamens. The Columbine (fig. 471) has ten whorls of five stamens
and two whorls of five scales. The Fumitory (fig. 472) has two whorls of two petals,
and two whorls of two stamens, of which the outer are normal two-celled stamens,
a,nd the inner stamens are divided into four, each one-celled (equal to two complete
stamens). Ly thrum has two whorls of six sepals, coherent and adherent. Datura
fastuosa has two or three monopetalous corollas, one inside the other.
Deduplication or chorisis occurs when two or more organs fake the place of one.
This affects not only numerical symmetry, bnt symmetry of position; in which respect
Deit differs from multiplication, when the whorls preserve their relative positions.
duplication is parallel, when the organ is doubled from without inwards, and when
the supernumerary piece is opposite to that from which it proceeds ; it is collateral,
when the supernumerary piece occurs by the side of the organ from which it proceeds,
maintaining the same relative position on the receptacle ; a parallel deduplication
may double or treble the whorl, a collateral deduplication can only increase the number
of parts in that whorl, which still continues simple.
In the case of parallel deduplication, the supernumerary pieces are usually altered, and rather resemble those
of the whorl which normally succeeds them, than those of the whorl to which they
In Lychnis (figs. 239, 240) and other Caryophyllew, the petals give off a
belong.
fringed petaloid layer, which coheres with the claw, and is free only where the claw
meets the limb in 8edum (fig. 476) the five petals produce a whorl of five stamens
shorter than the five which alternate with them, and the normal and superntimerary
andrcecia are so close that their bases cohere.
In Geranium (fig. 473), the five
petals produce by deduplication five stamens shorter than and outside the others,
but the five larger bear at their outer bases five nectaries, which re-establish the
alternation disturbed by the five supernumerary stamens (fig. 474)
in Erodium
(fig. 476) the same arrangement exists, except that the extra stamens have no
anthers; in Sedum (fig. 476) the stamens opposite to the petals are a deduplication
of the latter; in Flax (fig. 477), the supernumerary stamens are reduced to
in Mignonette (fig. 478), the petals with a fringed top
sessile membranous teeth
;

;

;
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bear -within a small concave plate, which is a deduplication of the petal. The petals
of Ranunculus (fig. 237) bear at their inner base a small scale, parallel to the claw,

Geranium.
Diagram.

475. Ei-odium.
MoT^'er (mag.), without corolla.

474.

477.

Hax.

Andrcecium and

pistil (mag.).

and forming with it a nectariferous cavity ; the bilabiate petals of Helleborus are
formed of two nearly equal plates, a.nd may be regarded as originating by dedupliThe petaloid laminae of these plants must not be
cation in a parallel direction.
confounded with the different protuberances on the corolla of Gomfrey (fig. 269), and
other Boraginew, nor with the sort of hairy palate on the lower lip of Snapdragon
(fig. 285) and Linaria (fig. 286) ; which are not the result of deduplication, but
Deduplications are chiefly confined to
are derived from the substance of the petal.
the corolla and androecium ; they rarely occur in the pistil ; in Sedum (fig. 455)
there

is

externally at the base of each carpel a

to the carpel, and

little

green glandular

which might be looked upon as a deduplication of

scale, parallel

this.

Deduplications are not always a proof of superfluous vital action they may arise
from a misdirection of vegetative force in fact, when one whorl is doubled, the
succeeding one is either weakened, modified, or suppressed, as in the Primrose, Pimpernel (fig. 479), and other Primulacew, which have only five stamens, and these
opposite to the petals, thus not forming a normally whorled androecium, but being
referable to a parallel deduplication of the petals ; they thus replace the normal
andrcecium, which however sometimes appears, not as stamens, but as
In the Vine
scales, alterna,ting with the petals (Samolus, fig. 480).
;

;

479- Pimpernel.

Stamen

478. Mignonette.

and

Corolla (mag.).

(fig.

normal stamens are replaced by
stamens opposite to the petals.

481), the five

secured by

five

petal (mag.).

480. SamoluB.
Portion of corolla and
androecium (mag.).

482. Bocket.

Andrcecium.

five nectaries,

Hnllateral deduplication is less frequent thsan parallel

;

but fertilization

inihe Bocket

(fig.

482)

is

and

;
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other Crudferm, the four stamens arranged in pairs alongside tlie pistil represent
two doubled ; the filaments of each pair are indeed often connected half-way up,
or throughout their length. In the Orange (fig. 483), the androecium consists of a
single whorl of thirty stamens, whose filaments cohere in bundles of four, fire,
in St. John's Wort (fig. 484), the stamens form three or five bundles, of
which each may be considered as a doubled stamen; and so in Castor-oil (fig. 315),
Each filament of the Laurel (fig.
the stamens of which form branched bundles.
486) bears on each side of its base a shortly stipitate gland, which firmly coheres
This shows that the stamen
to it, and is sometimes developed into a true stamen.
of the Laurel with its two glands represents a stamen multiplied into three, of
which the two lateral are rudimentary. In many Garlics (fig. 320) the filaments
are dilated, and terminated by three teeth, of which the central only bears an anther
in Pancratium this dilatation is enormous the lateral lobes of each filament cohere
with the neighbouring filaments, and form with them a fringed tube in Narcissus
(fig. 486) this tube is still more remarkable, and assignable to the same origin.
Many plants present the case both of multiplication and dedu plication ; the flower
of Butomus (fig. 487) has three sepals, three petals, six stamens in pairs opposite to the

or six;

;

;

484. St. John's Wort.
Bundle of stamens.

483. Orange.
Forbion of andrcicium.

485. Laurel.

Stamen (mag.).

Butomug.
Diagram.

487.

Narcissus pseudo-Narcissus.
Perianth laid open.

stamens within the six preceding, also opposite the petals, and six
here we have a multiplication of the androecium and pistil, and
besides this a collateral deduplication of the first whorl of the androecium. When the
stamens are twice and thrice as many as the petals, and by their extreme closeness
seem to form but a single whorl, it may be difficult to decide whether this is a case
sepals, three other

carpels in

two

series

:

of collateral deduplication of the androecium, or of multiplication, or of a deduplication of the corolla added to the normal androecium.
This difficulty is increased
when the stamens all cohere. If the stamens are placed exactly on a level, they

may be formed by a collateral deduplication [Orange, fig. 483) ; if some are a little
within or without the others, which is easily distinguishable, in spite of coherence,
then it is a case either of multiplication or of parallel deduplication. It is a case of
multiplication

when the outer stamens alternate with the petals (Berberis), but
when they are opposite to the petals {Oeranium, fig. 473).

parallel deduplication

of

;
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Arrests and suppressions are due to failures of development, and affect more than
other causes the symmetry of the flower. Arrest is the condition of an organ
the growth of which has stopped, so that it is reduced to a sort of stump, sometimes
glandular ; suppression implies that an organ has never even been developed. The
outer whorls are more seldom arrested or suppressed than the andrcecium and especially the pistil, which occupies but a narrow area of the receptacle. The suppression
all

more pieces of a whorl affects the symmetry of number, position
For example, Berberis, whose calyx, corolla and andrcecium are in threes
or multiples of thj-ee, has for pistil a single carpel the Pink (fig. 488), whose other
whorls are quinary, has but two carpels ; the Heartsease three
(fig. 489) ; in the Bitter Vetch (fig. 490) and other PapilionacecB, the two first whorls are quinary, the third decennary,

or arrest of one or

and form.

;

488. Pink.

492. Scrophnlaria.

diagram.

Diagram.

491. Snapdragon.

Diagram.

Diagram.

it is the same with the pistil of the Plum and
;
491), of which the calyx and corolla are quinary, has
(owing to arrest) four stamens, and two carpels due to suppression.

wbilst the pistil

is

mono-carpellary

The Snapdragon

Peach.

(fig.

In Scrophularia, with the same arrangement, the fifth stamen is represented by
The Periwinkle and other Apocynem, as well as many
(fig. 492).
monopetalous families, have five sepals, five petals, five stamens, and two carpels
a petaloid scale

493) has five sepals, three petals (sometimes five, alternating with the
TJmhelsepals), eight half anthers (equivalent to four stamens), and two carpels.

Polygala

(fig.

494) have five sepals, five petals, five stamens and two carpels. The
Cornflower, Dandelion, Chrysanthemum and other Compositce have quinary corollas
and androecia and a single carpel ; in most, the calyx degenerates into a pappus,
though in some {Asteriscus, Hymenoxys) it presents five scales. In most Cucurbitacew
lifercB

(fig.

{Melon, Pumpkin, Cucumber) the calyx and corolla are quinary and the stamens are
reduced to two and a half.
monoecious,
In apetalous,
and dioecious flowers, an
entire whorl

is

suppressed

or arrested {Lychnis, Sagina.,
189) ; somewhorls are
493. Polygala.
absent, as in the Nettle and
494. Ooriander.
49.5. Mulberry.
Diagram.
Diagram.
J flower (mag.).
Mulberry (fig. 495), which
Sometimes several whorls are
present only a calyx with an andrcecium, or a pistil.
suppressed, together with one or more pieces of the remaining whorl the male flower

Chenopodium,

times

fig.

several

;

;
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of Euphorbia
flower

(fig.

(fig.

333) consists of one whorl, reduced to one stamen

406) of one whorl of three carpels

;

and the female

;

Arum

the flowers of

(figs.

196, 197,

Seeds, like the floral whorls, are subject
to suppression and arrest ; in Geranium (fig, 474) the five carpels are two-ovuled,
and but single-seeded ; the Oak (fig. 400) has three carpels forming three two-ovuled
198) consist of a solitary stamen or carpel.

cells

;

the septa become speedily absorbed through the rapid growth of one of the
and the ripe fruit is one-celled and one-seeded. The. Horse-chestnut presents
a similar arrest.
In the Cornflower and other Compositw, in Wheat
and other Oramineae, the ovule is solitary from the first ; at least,
a second has never been discovered ; thus offering a case of suppres-

ovules,

and not arrest.
The causes which

sion

symmetry in any one
In Larhspur we have unequal development and symphysis in the calyx and corolla, multiplication in the
andrcBcium, and suppression in the pistil; in Asclepias (fig. 496)
disguise or disturb

flower are not always isolated.

symphysis in

all

multiplication

whorls,

its

in its

corolla,

dedu-

pUcation in the second whorl of the corolla, and suppression in the
pistil.
Mignonette is an example of unequal development in its calyx,
corolla and andrcecium
of symphysis in its pistil, of parallel deduplication in its
coroUa, of collateral deduplication in its andrcecium, and of suppression in its pistil.
Asciepias.
Flower (mag.).

;

THE FRUIT.
The fruit {fructus) is the fertilized and ripe pistil, that is, a pistil enclosing
seeds capable of reproducing the plant. It may be accompanied by accessory
organs, which are considered as forming an integral part of it, and to which we shall
return.

The

fruit

[Columbine,

fig.

is

apocarpous

—

497; Ranunculus,

carpel

is

1,

when

fig.

524; Bramble,

considered to be a fruit

carpel {Pea, Bladder Senna,
pous,
Iris,

497. Columbine,
Fruit.

when

its

carpels

its

fig.

498

;

fig.

521

when the

2,

;

are separate
;

Rose,

Apricot, fig. 499

Campanula,

fig.

390; Poppy,

fig.

;

525),

when each

formed of a single

pistil is

carpels are consolidated into a single

from each other

fig.

Wheat). It

body

388; Heartsease,

is synca/r-

{Tulip, fig. 389

fig.

500).

600. Heai-tsease.

498. Bladder Senna.

According as each

free

Fruit.

carpel, or

499, Apricot.

each

c.ell

Open

flower.

Ripe

piBtil,

of a syncarpous fruit, or each

;

THE FRUIT.
linilooular composite ovary contains one, few, or
is

95

many

seeds, this carpel, cell, or ovary

said to be monospermous [monosperma) , oligospermous [oligospermaj, or many-seeded

The

{polysperma).

ripe ovary is called a pericarp {pericarpmm)

described the three layers of which

and mesocwrp or

it is

composed

(figs.

we have

;

already

15, 16), epicarp, endocarp,

sarcoearp.

—In

ripening, the fruit undergoes changes, some
of which have been already mentioned it may be dry, and then, according to its
consistency, it is said to be membranous, corky, coriaceous, woody, bony ; the latter

Changes caused by Maturation.

:

quality is found in the Filbert

(fig.

233)

sometimes it becomes fleshy through the
in Belladonna
abundant pulp of the seed
{&g. 567) the mesocarp is succulent; in the
Orange (fig. 568) the pulp consists of long
;

'

501. Gooseberry.

608.

Fruit
cut Yertically.

Gneorum.

504. TribuluB.

Fruit cut

Fruit cut

Tertically (mag.).

Tertically (mag.).

602. Cassia.

Portion of open

606. Radish.,

Flower cut vertically.

fruit.

spindle-shaped cells, fixed to the endocarp by one of their extremities, and free at
the other; in the Tomato it is the placenta, in the Gooseberry (fig. 501) and the
Pomegranate it is the testa itself of the seed which is pulpy.
In fruits with a succulent mesocarp, as Plum, Cherry, Peach, Apricot, Walnut,
&c., the endocarp thickens at the expense of a portion of the

becomes bony, and forms the

mesocarp

(figs.

16, 620),

The septa sometimes disappear

stone (putamen).

in

the pericarp; as in Lychnis (fig. 398) and other Garyophyllacece, where the rapid
growth of the walls of the ovary breaks and effaces them; in the Oak (fig. 400),
where one ovule stifles the other five, and destroys the three septa; in the Ash
(fig. 561), where one of the two cells contains a seed, while the other is reduced to

an almost imperceptible cavity by the destruction of the septum. Sometimes transverse septa are developed in the ripening ovary these are horizontal expansions of
In
the endocarp and mesocarp, which sometimes become woody [Cassia, fig. 602)
Cneorum (fig. 503) and Tribulus (fig. 504), the endocarp and mesocarp are gradually
intruded from the inner wall of the ovary, so as to form oblique septa, which at
maturity divide the cavity into small superimposed cells. The membranous transverse
septa of the cells of the Radish pod (fig. 505), Baphanistrum, and some other Cruciferoe, are longitudinal septa which the growth of 'the seeds has driven to right and
left by the resistance of the endocarp ; in this case, the fruit dehisces transversely,
;

.

each segment containing one seed.
suture

[sutura

TES" pulp rarely contributes to the

formation

^The

Suture.
'

of the seed;

it

aids

ventral

in

the- dispersion

of

fruits

the line indicated by the

ventralis)

is

by tempting

birds, &c.,

and

germination of the seed.—En.

-it is

often an aid to the
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what" is
leaf, and which faces the axis of the flower
(somewhat improperly) called the dorsal suture (s. dorsalis) is nothing but the median
nerve of the carpel, which consequently faces the periphery of the flower. This
nerve may be masked by the parenchyma developed from the carpel, as in the Peach;
it is usually indicated either by a rib [Columbine) or furrow (Astragalus).
The
ventral suture may also be indicated by a rib (Pea) or furrow (Peach)
In a manycelled ovary, the ventral sutures, occupying the axis of the flower, cannot be seen
externally, and each cell is indicated by a dorsal line or rib; besides which, we
generally see, on the walls of the compound ovary and between its dorsal furrows,
other sutures, named parietal (suturce parietales), which indicate the union of two
In inferior ovaries, those are
septa, or of two parietal placentas (Mallow, fig. 225).
not sutures which we perceive on the walls of the fruit, but fibro-v'ascular bundles,
which belong to the calyx-tube according to some, to the receptacular tube
according to others (Currant). In this case, the calyx-limb often crowns the fruit
in the form of teeth (Fedia, fig. 216), or bristles (Scabious, fig. 229), or a pappus

cohering edges of a carpellary

;

.

fig. 222), or a crown (Pomegranate, Medlar).
Accessory Organs.
The style sometimes remains upon the ovary,

(Dandelion,

—

and grows with
the pericarp as it matures; it forms a flattened beak in the Radish and Rocket
(fig. 506), a feathery tail in Pulsatilla and Clematis.
The receptacle, which in some
cases adheres to the ovary, necessarily forms a part of the fruit ; such is the receptacular tube which encloses the carpels in Apples, Pears, Quinces, Medlars, Whitebeam, Aza/role, Haws, &c. ; such is also the receptacle of the Strawberry (fig. 507)
which, though almost dry at first, gradually enlarges, becomes fleshy, and encloses
the ovaries in its crimson parenchyma it is not then the pistil alone, but the enlarged
;

which

prized in the strawberry, and which is usually regarded as the
fruit ; the carpels of the strawberry are insipid, and crack under the teeth, and the
little black styles appear as dry deciduous threads.
In the Fig (fig. 158), a fleshy
receptacle encloses innumerable minute flowers, the
receptacle

is

lower female, the upper male.
Exuvias.
exuviae

—The name

has
been given to the persistent withered remains
(induvioe)

of the calyx or corolla,

sometimes of the
andrcecium, which peror

sist
around the fruit
but do not adhere to
606. Rocket.
Fruit.

607. Strawberry,
Fruit.

it;

in

Campanula

(fig.

544) the corolla withers

508.

Winter

Clierry.

Fruit shown by the removal
of half the calyx.

and persists on the calyx; in the Mwrvel of Peru the base of the petaloid perianth
envelops the ovary, and resembles one of the integuments of the seed; in
the
Winter Cherry (fig. 608) the whole calyx persists, enlarging enormous'ly,
and
enclosing the ovary in an inflated coloured bladder. In the Rose (fig.
609), the

;
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caTyx-limb dries and decays, but the receptacular tube persists and
becomes fleshy.
In the ripe Mulberry (fig. 571), the female flowers of which form a dense spike, the four
sepals are succulent,

and enclose the

as belonging to the fruit.

they

pistil;

may

thus themselves be regarded

Inyolucres, which

we have described in the paragraph
on bracts, usually persist around the fruit and grow with it such is the case with
the involucres of Gompositce, the cups of the Acorn (fig. 232), of the Nut (fig. 233), and
;

of the Chestnut

(fig.

234),

Dehiscence.— Dehiscence
seeds escape.

is the act by-which the ripe pericarp opens to let the
Fruits which thus burst spontaneously are called dehiscent {dehiscens
:

531) ; the term indehiscent (indehiscens) is applied to— 1, fleshy fruits
which do not open, but decay, and thus free the seeds {Apple, figs. 448, 449 ; Peach,
fig. 619 j Melon, Pumpkin) ; 2, dry fruits, whose pericarp is pierced
by the embryo
Tulip, Iris,

fig.

in germination {Wheat, Buckwheat, Oat,

Valves

{valvce, vahulce)

fig.

626

Anemone,

;

fig.

623).

are the pieces into which the pistil separates

to allow the seeds to escape

;

according to the number of these, the fruit

when
is

ripe,

said to

be univalved, hivalved, &c. {univalvis, hivalvis, &e.)
sometimes the separation is
incomplete, the valves only opening to a half or a quarter of their length, or at the
top only. Apocarpous fruits' dehisce by the ventral suture {Gohimbine, fig. 497
Larkspur, fig. 512 ; Caltha, fig. 511), or by the dorsal nerve {Magnolia), or by both at
once {Pea, fig. 516, and other Leguminosce) in the latter case, there are two valves
to one carpel.
The dehiscence of plurilocular syncarpous fruits is septicidcd {d. septicida) when
the septa split into two parallel plates, and the united carpels separate {St. John's
Wort, fig. 527 ; Colchicum, fig. 529 Mullein, Scrophularia, fig. 628) ; each valve then
;

;

;

;

represents a carpel.

The placentas may

away with the

valves, or form a solid
the edges of the valves are said
to be inflexed. The dehiscence oi plurilocular syncarpous fruits is loculicidal {d. loculicida) when it takes place by the dorsal suture ; this results from the septa being

central

column

{Salicaria, fig. 530).

In

fall

all cases,

more firmly united than the median fibro-vascular bundles of the carpels; each
valve then represents the halves of two carpels, and the valves are described as septiferous in the middle {v. medio-septiferce).
Sometimes the placentas are continued
along the septa {Lily, Iris, fig. 531), at others they remain consolidated into a
central column
sometimes, again, the placentas may retain a portion or the whole
of each septum, and the central column then presents as many wings or plates as
;

there were septa in the ovary before

its

dehiscence {Rhododendron, Batura,

fig.

532)

this variety of loculicidal dehiscence is called septifragal.

The same
is

fruit

may be both

two-carpellary, the septa

first

septicidal

and

loculicidal

;

thus, in Foxglove,

which

separate, then the dorsal nerve of each carpel splits,

and each of the four resulting valves represents half a carpel.
Syncarpous finits with parietal placentas usually dehisce by placental sutures,
when each valve represents a carpel, and has placentiferous margins {val. marginihus
placentiferce. Gentian, fig. 533),
or by the dorsal sutures, when each valve represents
the halves of two contiguous carpels, and is placentiferous in the middle {v. medioor by the separation of the valves.
placentiferce, Hea/rtsease, fig. 534; Willow, fig. 635),

—

—

;

;;
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whicli leave the placentas in their places {Walljlower,

647; Chelidonium,

fig.

fig.

546).

la some syncarpous

the dehiscence is by valvules or teeth, variously
by diverging or ascending, form openings for the

fruits,

placed, which,

Snapdragon, fig. 645
fig. 642
544; Poppy, fig. 643). Dehiscence is transverse {d.
transversalis) vrhen a compound ovary is halved transversely {Pimpernel, fig. 537; Henbane, fig. 539; Purslane, fig. 538; Plantain)
as also when apocarpous fruits break up transversely into oneseeded segments {Goronilla, Sainfoin, fig. 518). Dehiscence is irregular {d. ruptilis) in fruits with resisting septa and dorsal sutures,
seeds to escape {Primrose, Lychnis,

Harebell,

;

fig.

—

610. Linaria.
Fruit.

but uniformly thin walls

;

thus, the pericarp of

some Linarias

(fig.

510) splits into

longitudinal ribbons; the fruit of Momordica, Wild Cucumber, &c., rupture thus
elastically.

— Many authors

have attempted this but their efforts,
have sometimes given rise
to a very obscure botanical terminology.
Linnaeus admitted five sorts of fruit;
Gaei-tner, thirteen Mirbel, twenty-one Desvaux, forty-five Richard, twenty-four
Dumortier, thirty-three ; Lindley, thirty-six. The following classification, adapted
from these several authors, appears to us the simplest and easiest of application ; it
includes most of the modifications of form observable in the fruits of phsenogamous
Classification of Fruits.

though resulting in many valuable

;

scientific observations,

;

;

;

plants.

Apocarpous Fruits.— 1. The

follicle

{folliculus)

is

dry, dehiscent, many-seeded,

516. Pea,

and opens by

its

ventral suture {Caltha,

fig.

511

or very rarely by the dorsal only {Magnolia).

Fruit.

;
LarJcspur, fig. 51 2 ; Peony, fig. 613),
roUicles are rarely solitary, but almost

.

;;

THE FEUIT.

99

always form a wliorl {OolumUne,

fig.

{Trollius, fig.

follicle

fig. 497; Peony,
515).— 2. The legume (legumen) is a

613 Galtha, fig. 511), or head
opening into two valves bj
;

:J A

626. Oat.

Fruit (mag.).

"Wood Anemone.
"Whole achene and
achene cut vertically.
523.

519. Peach.
Fruit cut vertically.

its

dorsal

and ventral sutures

fruits [Lucerne, fig. 517)

true achene [Trefoil)
intervals into

many

;

{Pea,

fig.

of others

it is

bis. Cornflower.
Fruit (mag.).

is

in a head.

spirally twisted

a lomentum,

i.e.

the legume

is

contracted at

ripe, the fruit separates

through

the septa of the cells into one-seeded joints [Coronilla, Sainfoin, fig. 518)
legumes are vertically more or less perfectly two-celled, by the inflexion of the dorsal [Astragalus, fig. 391), or ventral siiture [Oxytropis)

;

other

—

3. The drupe [drupa) is indehiscent, usually one-seeded, with a fleshy
mesocarp, and stony or bony endocarp [Peach, fig. 519; Cherry, fig.
Acini are the small drupes
520; Apricot, Plum, Almond, Walnut).
forming the fruit of the Raspberry and Bramble, &c. (fig. 521). 4. The
simple berry only differs from the compound berry by originating in a

—

solitary carpel

[Berheris,

Arum,

fig.

622).

—

5.

The

achene [achenium)

with a single free seed (not adhering to the
pericarp) ; it is solitary in the Cornflower (fig. 523 bis) and Dandelion;
agglomerated in the Ranunculus (fig. 524), Anemone (fig. 523), Rose,
The utricle [utriculus) is an achene with a very
(fig. 525), and Strawberry (fig. 401).
[Scabious, Amaranth, Statice).
pericarp
membranous
6. The
thin and almost
with
single
seed
a
adhering
to
indehiscent,
the
dry,
pericarp
caryopsis [caryopsis) is
is

dry, indehiscent,

—

[Wheat, Maize, Oat,

fig.

dehiscent;
(fig.

Iris

it is

626).

—

Syncarpous Fruits.

7.

plurilocular

The
and

528), Mullein, Colchicum

the edges in Gentian

and Willow

529), Salicaria

septifragal in Datura

531) ;
and Linum catharticum.
(fig.

capsule [capsula)

(fig.

"

(fig.

635).

The

is

dry, one- or many-celled,

septicidal in St. John's

(fig.

(fig.

(fig.

Wort

530)

532), septicidal

;

(fig.

and

527), Scrophularia

loculicidal in Lilac, Lily,

emd

loculicidal in Digitalis

valves of the unilocular capsule are placentiferous at

placentiferous at the middle in Heartsease

533)

;

The

capsule of Orchis
H

2

;

indehiscent and one-seeded, hence a

by transverse septa ; when

cells

Kanunculus.
Achenes

Some Leguminosm have

616).

of others the fruit

;

524.

523

o, ovary
T, testa
R, G, c, embryo
A, albumen.

(fig.

(fig.

534)

536) opens into three valves
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placentiferous at tlie middle, and the median nerves of the three carpels, united by
their bases and tops, and crowned by the dry floral envelopes, persist after the

valves fall away.

{pyxidium,

In the circumsciss capsule

circumscissa) , the dehiscence

c.

transverse {Plantain, Pimpernel,

528, Scropbnlaria,
Fruit.

527.
St.

John's Wort.

lane, fig.

538

;

fig.

Henbane,

fig.

537

;

is

Purs-

530. Salicarla.
i-'ruit

539).

(mag.).

In Mignonette

631. Iris. Fruit.

(fig.

636. Orchis. Fruit.

540), the capsule opens

by the

separation of the three sessile connivent stigmatiferous lobes, without dividing into

529.

Datura.

Fruit.

ColcMcum.
Fruit.

539. Henbane.
Fruit.

and leaves an opening between them. In the Primrose, the capsule
by the fission of the dorsal nerves of the carpels. In
the Pinh (fig. 641), both the dorsal nerves and placental sutures split. In Lychnis
(fig. 542), the capsule is similarly incompletely ten-valved.
In the Poppy (fig. 548),
the capsule opens by small tooth-lite valves between the septa, below the disk
formed by the style and stigmatic rays. In the Harebell (fig. 544), the capsule
opens by five small valves at the base of the receptacular tube; these openings
are formed by the lower portions of the septa separating from the central axis,
and carrying up with them a portion of the pericarp, in the shape of a little
open door. In other species of Campanula the opening occurs at the upper part
of the receptacular tube, where the edge of the septum is thickened and forms
teeth or valves,

is

five-valved at the top,

;

THE FEUIT.
a border with

tlie

101

concavity outside; the bottom of this border rolls over the

concavity, and ruptures the wall of the ovary, forming between each sepal a

little

round protuberance, and the seeds escape
by pores which are on a level with their
In the Snapdragon (fig. 645),
placentas.

540. Mignonette.

542. Lychnis.

Fruit.

545. Snapdragon.

Fi-uit.

544. Harebell.
Pruit.

JFruit.

the upper carpel, that next the axis, opens near the persistent style by small free
valves ; the lower carpel, which is gibbous below, opens by two similar collateral

The entire fruit, when seen
a monkey's face, the style being the
nose, the hole of the upper carpel the mouth, the two other
holes the eyes, and the persistent calyx a head-dress.

valves, also near the style.

in front, resembles

The
it is

siliqua (siliqua)

is

a capsule with two carpels
fig. 646), but usually

properly one-celled {Ghelidonium,

548.

646.

"Whitlow-grass.
Fruit (mag.).

Ghelidonium
IJruit.

649. Cochlearia.
Fruit.

660. Thlaspi.

Fruit (mag.).

551. Bunias,

552. Bunias.

Fruit.

Fruit, open.

two-celled by a spurious membranous septum, and opens from bottom to top by
two valves, the seed-bearing parietal placentas persisting {Wallflower, fig. 547).
r"^
The silicule {silicula) is a siliqua of which the length
'"'
fig.
{Whitlow-grass,
breadth
the
exceed
much
does not

548

;

Cochlearia,

fig.

549; Thlaspi,

fig. 560).

In some

cases the siliqua is lomentaceous, separating transversely
into one-seeded joints {Baddsh).

In the Bunias

(figs.

551, 652), each of the two cells of the silicule is twoseeded and two-celled, by a longitudinal septum. In

compressed, and ,53. crambe.
is
554. Myagr.™.
i^-uit,open.
fi'^''. "p^"cells, but
one-seeded
unequal
originaUy consists of two
whilst the seed of the upper cell becomes developed, that of the lower ceU is
one-seeded
arrested, its funicle being strangled in the septum ; and the result is a

Oramhe

(fig.

553), the

siHcule

ORGANOGRAPHY AND GLOSSOLOGY.

102

fruit.
Li Myagram perfoUatum (fig. 554), tlie silicule contains only one
which occupies its lower half, and pushes up the septum; the two upper cells
In plurilocular capsules, the name cocci {cocci) has been
are empty.
given to one- or two-seeded carpels, which separate (often elastically),
and carry the seeds with them, but

indehiscent
seed,

555.

Geranium.
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Sage and other Lahiatw, there really are only two carpellary leaves, opposite to the
lips of the corolla.
Such fruits are not collections of achenes, but synearpous,
the carpels being united below by the dilated style-base (fig. 409) it is a true
capsule of two carpels, each of which becomes two-celled, and hence it simulates four
distinct carpels.
The samara (samara) is a dry, one- to two-seeded fruit, of which
the pericarp forms a membranous wing above or round the cell (Maple, Ash,
Elm, &c.) ; these, which are often placed among apocarpous fruits, are evidently
composed of two united carpels. In the Maple (fig. 560), the two cells are distinct,
and the fruit separates, as in Umbellifero!, into two cocci hanging at the top of a
filiform axis ; it is therefore a true septicidal capsule, the only opening of the carpels
being the narrow slit previously occupied by the axis. In the Ash (fig. 561), the
septum is perpendicular to the faces of the ovary, and consequently the two
sharp edges answer to the backs of the carpel; after flowering, all the ovules
but one are arrested ; the septum is pushed back, one of the cells almost completely
disappears, and the other is filled with the seed.
The fruit of the
(fig. 562) is similar ; one of the cells is one-ovuled, the
other is empty from the first. The nucule (nucula) is an indehiscent capsule, with a
bony or coriaceous pericarp, plurilocular when young, but one-celled and one-seeded
by arrest (Oak, fig. 232 ; Filbert, fig. 233 ; Hornbeam, Beech, Chestnut, fig. 563 Lime,
fig. 564).
To the same category belong also the fruits of Fedia (figs. 565, 566) and
other ValerianecB, sometimes for convenience, but not accurately, called achenes.
8. The berry (bacca) (whether compound or simple) is succulent, indehiscent, and
has no stone ; it differs from the capsule only in its fleshy consistence, which
frequently induces the suppression of the septa, and arrest
There are some fruits
of some of the seeds (Vine).

two

;

Mm

;

—

062. Elm.
Fruit.

563. Chestnnt.

Frnit.

564.

Lime.

Fruit.

665. Fedia.
Fruit cut
transversely
(mag.).

667. Belladonna.
Fruit.

which may equally be termed a berry or a capsule (Capsicum, Winter Cherry).
Among species of the same genus, some are provided with a capsule, others
The Trivet, Nightshade,
with a berry (Galium, Asperula, Campion, Hypericum).
(fig. 567), Vine, have a two-celled berry; Asparagus a.-n.dL Lily of the Valley,
a three-celled berry ; Herb Paris, a four- to five-celled berry. Among plants with an
inferior ovary, the berry of Sambucus is three-celled, that of the Myrtle four- to
Gooseberry, one-celled, with parietal
five-celled ; Ivy, five-celled ; Coffee, two-celled
placentas (fig. 501). The hesperidium (hesperidium) is a plurilocular berry, with an

Belladonna

;

aromatic glandular epicarp, a dry and spongy mesocarp, an endocarp covered with

.
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small watery
seeds

cells wliich

[Orange,

fig.

568).

spring from the walls of the cavities, and extend to the
The gourd (pepo) is a berry composed of three to five

(rarely one) carpels, united to the receptacular tube, and forming a single cell wilh
very fleshy seed-bearing parietal placentas (Melon, Fumphin, SecMum, Briony).
The pome [pom.um, melonida, figs. 569, 570), is a berry composed of many (usually
five)

cartilaginous

forming

five cells,

carpels

the receptacular tube

bus. Orange.
Fniit cut transversely.

570. Apple.
Frait cut rertically.

(e),

and united to
(t)

(Apple,

571. Mulberry.
Fruit.

669. Apple.
Fruit cut transversely.

—

9. The compound drupe (nuculanium) is fleshy, and encloses many
which are sometimes connate (Dogwood), sometimes free (Medlar, Beam,

Pear, Quince).stones,

Sapotilla)

Aggregate
flowers

;

fruits is

the

name given

to fruits that result from the union of several

these component fruits are included amongst the above-described varieties.

In the Honey suclde, the fruit is formed of two connate, but originally free berries.
In the Mulberry (fig. 571), the true fruit consists of a spike or head of small drupes,
each enveloped in a succulent calyx. The Fig (fig. 158) is a pyriform body, fleshy,
hollow, bracteate at the base, the mouth furnished with little scales, and serving as
a

common

to

receptacle

the flowers enclosed in

its

the males above,
the females below. In the
Fine-apple (fig. 572), the
cavity,

flowers

pressed

673. Pine.
Carpel (mag.) bearing
seeds.
Ch, cbalaza
M, mioropyle.
m,
micropyle.

two
672. Pine-apple.

are

an

and
axis

676. Juniper.

;

674. Pine.

spiked

round

Fruit.

676. Cypress. Fi-uit.

FiTiit.

many berries, but the calyces,
;
the bracts, and the axis itself become fleshy. The Pine-cone (conus, strohilus)
is an aggregate fruit, which has nothing in common with the preceding ; the
carpels, represented by scales (fig. 573), have neither style nor stigma, and do not
terminating in a tuft of leaves

the ovaries form so

;

;

;
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them by closely overlapping each other until
when they form either a conical spike {Pine, fig.
fig. 575)
when fleshy and connate, they simulate

close to shelter tlie seeds, but protect
ripe.

They

are sometimes woody,

674), or a globular

a drupe {Juniper,

head

fig.

{Cypress,

;

576).

SEED.

The seed {semen) of phsenogams is the ovule when fertilized, ripe, and ready for
germination ; it contains the embryo {emhryo, plantula, corculum), which is destined
Let us recapitulate the structure of the embryo in
to reproduce the mother-plant.
the Pea (fig. 577). It is composed of a caulicle {caulicuhis,
t), a radicle {radicula, e), two cotyledons {cotyledones, c), and
a plum,ule {gemmula, plumula) ; it is enveloped by a double
integument, of which the outer (i), or testa {testa), is
attached to the hilum {hilus, umbilicus) by the funicle
{funiculus, f), which rises from the placenta {placenta, p)
and the inner (e), or endopleure,^ {endopleura) provides a
passage for the nourishing juices by the chalasa {chalaza, h),
which communicates with the hilum by means of a cord (a),
577. Feaseed (mag.), deprived of
the raphe {raphe). Near the hUum is a small opening (m),
half its integument and one of
its cotyledons.
the micropyle {micropyle), by which the ovule is fertilized by
the pollen. As a general rule, the radicular end of the embryo answers to the
micropyle, and the cotyledonary end to the chalaza ; the exceptions to this rule,
which are rare, and do not invalidate it, will be specified.
It is important to observe that, in the
Relative Positions of Seed and Embryo.
chalaza are united ; consequently the
hilum
and
ovule,
the
early condition of the
the opposite, or free end of the
occupies
micropyle
raphe does not exist, and the
fruit
(ovary
^), is the point by which this is
ovule; also that 1, the base of the
point
from which the style springs
the
is
attached to the receptacle, and its top
point
by which it is attached to the
is
the
seed
2, the base of the
indicated by the hilum the
which
is
and
funicle or placenta,
of
an imaginary straight or
extremity
the
top of the seed is
axis
of
the
seed. The axis of the
through
the
curved line drawn
manner.
same
ovary is defined in the

—

;

The embryo has
base

is its

also

radicular,

its

and

axis;
its

top

its
its
&r

cotyledonary extremity.
Achene cut vertically (mag.),
The top of the seed is obvious
large
the
showing one of
the hilum occupies either
whenever
r^i^£riS°^^a™trtbe
extremity of the long axis of the seed,
678. Nettle.

_

i^Sl:^T''l^'rtl

^Tri.Iiaf^d^,l7^B as

579. Sage.
vertically

Achene cut

is

usually the case

{Nettle,

fig.

ov, ovary
Gr, seed.

(mag.),

the top of the ovary.

578 ; /Sa^e, fig, 579; Chicory, 580)
hilum is placed at the middle of the long axis of the seed
the
sometimes
but
2

Sometimes called tegmen.-BT>.
Throughout this section the authors speak of the

seed in relation to
carpel or

fruit.—Ed.

the ovary, where

we should

say

;
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{Lychnis,

{Madder)

fig.

587)

it is

;

then ventral

described as depressed

it is

and when the seed

{h.

ventralis),

(s.

depressum), or peltate

(s.

is

flattened

peltatum) if

it is

convex on one side and concave
on the other {Lychnis, Stellaria).

In these latter cases it is difficult
and superfluous to determine the
top of the seed, but

581.

Flower cut

easy and

it is

Sedum.

-vertically

important to distinguish
or opposite face.

5S.3. Plumbago.
Flower cut yertically (mag.).

SS2. Valerian.

Flower cut TertJcally (mag,).

(mag.).

tlie

The seed

ventral face,

is erect

(s.

i.e.

that facing the placenta, and the dorsal
when it is fixed to the bottom of tlie

erectum)

It is ascending (s. ascendens),
fig. 578; Sage, fig. 579).
when, being fixed to a central or parietal placenta, its top is turned towards that of
the fruit {Sedum, fig. 681 Apple, fig. 570). The seed is reversed (s. inversum) when
its base corresponds to the top of the fruit, whether the placenta is immediately
under the style {Valerian, fig. 582), or at the bottom of the ovary, in which case the
seed is suspended from an ascending basal funicle {Plumbago, fig. 583). The seed is
suspended, pendent (s. pendulum), when it is fixed to a central or parietal placenta,
with its top turned towards the base of the fruit {Apricot, Almond, fig. 583 his).
The distinction between reversed and pendulous seeds is often very slight, and
these terms are often used indifferently to describe a seed of which the free end
The seed is horizontal when fixed to a central or
faces the bottom of the fruit.
parietal placenta, with its axis at right angles to that of the fruit {Aristolochia, Lily,

cavity of the fruit {Nettle,

;

fig.

584).

In certain two-ovuled ovaries one
may be pendulous and the other

ovule

ascending {Horse-chestnut,
others with

many

fig. 585) ; in
seeds or ovules, some

are ascending, others pendulous, and
those in the centre horizontal {Columline).

All the

terms indicating the

position of the seed are equally applicable
to that of the ovule.
5S4. Lily.

Ovary cut
583 Us. Almond.

transversely (mag.).

it is inferior (r. infera).

when it

585. Horse-chestnut.
Pistil cut
vertically (mag.).

faces the

The radicle is superior
when it points to the top of

(r.

supera)

the ovary

bottom ; thus corresponding to the erect and
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ascending seeds. Thus, the Nettle (fig. 578) has an erect seed and a superior radicle; the
axis of the seed is straight, the radicular end being furthest from the cotyledonary,
-which answers to the hilum. In the Sage (fig. 579) and Chicory (fig. 580), the
seed is erect, with an inferior radicle here the embryo seems to have twisted half
round upon itself; the cotyledonary end, which ought to answer to the hilum, being
at the opposite extremity, and the radicle nearly occupying its place this movement
has taken place in the cavity of the ovule before fertilization, as we shall presently
explain ; the result is a long raphe, which runs along one side of the seed, and the
chalaza is consequently diametrically opposite to the hilum. The radicle is centripetal {r. centripeta) when it faces the central axis of the fruit {Lily, fig. 584)
centrifugal {r. centrifuga), when it faces the circumference {Mignonette, fig. 384). The
;

;

;

586. 'Wallflower.

embryo

Seed cut

is

radicle) is

tropal

{e.

588. Datm'a.

587. LycTinis.

Seed cut

antitropal

(e.

689.

Tertically (mag.).

antitropus),

when,

its

furthest from the hilum {Nettle,

homotropus) when,

its

Marvel of Peru.

691. Plantain.

Fruifc

Ventral surface

cut Tertically.

of seed (mag.).

Seed cut

vertically (mag.).

Tertically (mag.).

592. Plantain.

Seed cut
Tertically (mag.).

axis being straight, the micropyle (and
fig.

578

;

Rumex,

fig.

644)

;

it is

homo-

axis being straight, the microp3'le (and radicle) is next

the hilum, while the chalaza (and cotyledonary end) is distant from the hilum, and
only connected with it by a raphe ; then the base of the seed (hilum) and of the
embryo (radicle) correspond (whence the term homotropal, Sage, fig. 579 ; Chicory,
fig. 580 ; Pear, Apricot, Rose, Strawberry, Scabious, Centranthus, Campanula, Hearts-

The embryo is amphitropal (e. amphitropus) when, its axis being bent,
chalaza are both close to the hilum {Wallflower, fig. 686 Lychnis,
and
the micropyle
ease, Iris, &c.)

.

;

587; Datura, ^g. 588; Marvel of Peru, fig. 589
The embryo is heterotropal
Mulberry, fig. 590).
the unequal growth of the
when,
from
heterotropus)
{e.
the embryo corresponds
extremity
of
neither
coats,
radicle
does not correspond
and
the
hilum,
to the
fig.

690. Mulberry.
596. Pine.

Seed.

Ovary cut
Tertically (mag.).

593.

;

Palm.

Seed
cut Tertically.

694.

Asparagus.
Seed cut

Tertically (mag.).

695. Spergularia.

Seed fmag.).

the micropyle; in this case, the- axis of the embryo is sometimes parallel to
the plane of the hilum {Pimpernel, Plantain, figs. 591, 592), sometimes oblique to it
{Wheat, Chamcerops, fig. 693 ; Asparagus, fig. 694) ; the radicle is then said to be
to

esccentric (r.

vaga, excentrica).
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Form and

Surface of the Seeds.

—According to their form, seeds are globular,

ovoid,

reniform, oblong, cylindric, turbinate, flattened, lenticular, angular, &c. ; some are
irregular, flat, and rather like grains of sawdust, and are said to be scobiform (s. scobi-

formia) flattened seeds with thick and projecting edges are said to be margined
(s. marginata) [Spergularia, fig. 595), or winged if these margins become broad and
membranous [Bignonia, Pine, flg. 696). The surface may be smooth (s. Iceve, Colum;

rugosum, Fennel, fig. 598) ; striate (s. striatum, Tobacco,
fig. 599) ; ribbed or furrowed (s. costatum, Larkspur, fig. 600) ; reticulate (resembling
a sort of network (s. reticulatum. Cress, fig. 601) ; -punctate (s. punctatum), i.e. marked
bine, fig. 597)

with

little

;

wrinkled

dots;

(s.

alveolate

(s.

alveolatum),

i.e.

covered with

601. Cress.

602.

rounded projections

fig.

602)

;

tubercled

[Stellaria,

small points {Snapdragon,

fig.

604)

fig.

603)
;

{s.
;

tuberculatum) ,
aculeate

pits resemblifig

Poppy.

Seed (mag.).

Seed (mag.).

honeycomb {Poppy,

little

glabrous {Flax)

i.e.

furnished with small

aculeatum),

(s.
;

i.e.

hairy {Cotton).

bristling with

Some

seeds

have a pulpy testa {Gooseberry, fig. 605 Pomegranate) ; others are covered with oily
sometimes placed in furrows
glands, often arranged in bands {Angelica, fig. 606)
;

;

{Juniper, fig. 607).

The hilum, or point by which the seed is attached to the funicle or placenta,
forms a depressed or prominent scar in the middle or towards one side of this scar,
is the umbilicus, a very small simple or compound orifice, indicating the passage of
the nourishing vessels of the funicle into the seed. The chalaza, or internal hilum.
;

605. GoosebeiTy.

Snapdragon.
Seed (mag.).

604.

Seed cut
vertically (mag.).

606. Angelica.

607. Juniper.

Seed (mag.).

Seed (mag.).

609. Orange.
Whole seed.

forms sometimes a more or less distinct protuberance, sometimes a sort of knob,
sometimes a simple blotch {Orange^ fig. 608, Almond), The raphe, which maintains
the communication between the hilum and chalaza when these are separated during
the development of the ovule, appears like a band along one side of the seed often
The microit branches out in the thickness of the testa [Almond, Orange, fig, G09).
pyle, which in the ovule formed a large gaping opening, remains visible on some
it disappears in most, but its position is usually
seeds {Bean, Kidney -lean, Pea)
indicated bj that of the tip of the radicle.
The Proper and Accessory Coats of the Seeds. Seeds do not always possess a
;

;

—

-;

.
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distinguishable testa and endopleure; often, when ripe, all the coats
merge into
one, or one splits up into several layers, and the seed presents
three or four
coats.
The origins of these envelopes will be described under the development of

the ovule.
Arils are accessory organs, which mostly develop after fertilization, and cover
the seed more or less completely, without adhering to the testa ; some are expansions
of the funiele, and are specially designated as aril (arillus) {Nymphoea, Passiflora,

Opuntia, Willow, Tew)
pyle,

others arise from the dilatation of the edges of the micro
and are called by some authors arillodes or false arils (arillodes)
In the White Water Lily (fig. 610) a swelling (a, a), rising from the funiele (f),
;

"'
'-S.E

„

„.,,,„,

gradually spreads over and caps the
and ends by closely enveloping
the seed, without adhering to it, leaving
ovule,

^^

-Jl
.-A

scarcely a trace of an opening over

the chalaza (Ch.).

610. White Nymplissa.
Yertical section ol the young
Seed (mag.)'

614.

611. Willow.
Seed (mag.).

Ripe

Tew.

fruit,

sunk in

its fleshy aril.

61S.

In Passion-flowers

616.

618.

617.

European Spindle-tree, showing the successive
developments of the

arillode.

an annular swelling, with a free membranous torn margin, forms at the shortened
end of the funiele, round the hilum; this gradually expands, and ends by enclosing the seed in a loose fleshy bag, with a large opening towards the chalaza.
In Willows (fig. 611), the very short thick funiele expands into an erect pencil
of hairs, which envelops the seed. In Cactus Opuntia, two concave boat-shaped
expansions spring laterally from the funiele, into which the ovule is pushed,
and within which it is developed ; this accessory envelope thickens, hardens, and
forms a sort of stone, covered with pulp. In the Yew, the female flower (fig. 612)
consists of a single ovule, which is at first protected only by the scales of the bud
from which it issued, and after fertilization disengages itself from these, when it is
Soon (fig. 613), between
completely naked, with a gaping micropyle at its summit.
the ovule and the scales at its base, a small cup is developed, which gradually swells,
becomes red and succulent, and ends by almost entirely covering the seed (fig. 614)
this cup is nothing btit an enormous development of the funiele, which thus furnishes
an envelope to the fruit, which had not even the protecting scale of the Pines and
In the Spindle-tree (figs. 615, 616, 617, 618), the successive stages
Firs (fig. 379).
of development of the arillode (a) are easily followed (1, 2, 3, 4) it does not spring
from the funiele (/), but from the micropyle, the edges of which dilate by degrees so
as to form around the seed a succulent, loose, folded bag, open towards the chalaza.
-

;
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must be observed that tbis arillode, starting from the micropyle, which is very
near the hilum, unites at a very early stage with the funicle, of which it appears to
be an appendage, but its origin may be recognized in very young ovules. In tbe
Nutmeg, the fleshy and honeycombed envelope of the seed, which forms the aromatic
substance called mace, may be looked upon as an expansion of the micropyle. In
It

Euphorbia,
little

(fig.

which formed at first a
and forms a small fleshy disk,
with the conducting tissue, becomes by

619), the circumference of the micropyle,

swelling, thickens enormously after fertilization,

of which the central canal, at first filled

In Poly gala (fig. 620), the little three-lobed
body at the base of the seed has the same origin as the disk of
degrees stopped up.

621. Asclepias.

SEED.
whence the name Dicotyledons. Some
and even fifteen whorled cotyledons.

Ill

species {Pines,

fig.

Other phgenogamic plants have only one cotyledon

The colour of the embryo

cotyledons.

some

varies

;

it is

;

626), possess six, nine,

vrhence the

name Mono-

white in most plants, yellow in

and Maples, and pinle
parenchyma is oily in the

GrucifercB, blue in Salpiglossis^ green in the 8pindle-tree

The cotyledons

in Thalia.

are generally fleshy, their

Walmit and the Almond, and mealy in the Kidney-bean

they have sometimes disthey are sessile or petioled, or reduced to a petiole
without a limh ; this is especially the case in monocotyledons. They are usually
entire and equal, but may be lobed [Geranium, Walnut, fig. 628), or palmate [Lime,
fig. 629), or very unequal, with the smaller so minute that the plant might be mistaken for a monocotyledon (Trapa). Those of the Nasturtium and Horse-chestnutIn some
unite as they grow old into a compact mass.
parasites they entirely disappear, and the embryo is reduced
to its axis
as in Cuscuta (fig. 630), whose thread-like stem

tinct nerves {Berberis, fig. 627)

;

5

;

; ;
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composed, it must be cut vertically, when it usually discloses an
elongated axis with a small protuberance marked with an oblique or vertical fissure
this protuberance represents the plumule ; the fissure through which the two first
leaves will appear marks the separation between the caiilicle aud cotyledon.
Owing to the small size of the parts, it is sometimes difiicult to distinguish the
cotyledonary from the radicular end ; but the latter, which answers to the micropyle,
is usually nearer to the integument than the former ; this is evident in the seed of

parts of which

Arum

(fig.

it is

639).

In Oats and other Graminece

640), the

(fig.

halved longitudinally along the furrow on its inner
face, discloses a very abundant farinaceous parenchyma (a),
of which we shall presently speak from the base of the seed
along its dorsal face rises the embryo (e, a, c), of a yellow, semiseed,

if

;

transparent colour; within this

is

a

fl.eshy

leaf

which

(c),

this leaf encloses

extends one-third of the length of the seed ;
several others, successively smaller (g), which

enfold

each

and are placed between the largest leaf (o)
and the dorsal face of the ovary (o) ; all rise from

other,

639.

Arum.

641. Oat.
Isolated embryo seen on
its outer face (mag.j.

Seed out
vertically (mag,).

643. Aconite.

Seed cut
Vei-tically (mag.).

640. Oat.
Vertical section of
fruit (mag.).

642. Oat.

Germinating embryo.
(mag.).

an enlarged neck which narrows towards the base into an obtuse cone ; the interior
leaf (c) is the cotyledon, the others (g) form the plumule, the conical disk is the
caulicle, terminated by the radicular end (e).
If we extract the entire embryo (fig. 641), we perceive the cotyledon, which is
large, and hollowed into a sort of spoon-shape, in the middle of which lies the
plumule, forming a closed bag in the middle of this bag is a very small longitudinal
slit, which enlarges later into a sheath, to open a passage for the contained leaves
below is the caulicle, bearing the cotyledon on its side, and the plumule in its axis
its free end is terminated by rounded protuberances, in which holes will form,
whence radicular fibres will emerge at the period of germination, as from so many
;

sheaths (fig. 642, Col.).
Albumen. Many seeds contain, besides the embryo, a disconnected accessory

—

mass of parenchyma,
which

named albumen

will be explained in the chapter

{albumen, perisperTmim),

on the Ovule.

the formation of

It is destined to nourish the

embryo, and exists at an early period in all seeds ; if only a portion of it is absorbed
by the embryo, the rest hardens, up to the period of germination, and the embryo is
if it be absorbed, the embryo is exalbuminous
said to be albuminous (e. albuminosus)
;
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The albumen may be very copious {Aconite, fig. 648), or extremely
membranous in general it is largest when the embryo is smallest,
It is said to he farinaceous {a. farinaceum) when its cells are filled

exalbuminosus}.

thin and almost

and

vice versa.

;

,

with starch [Buckwheat, Barley, Oats, fig. 640 Rumex, fig. 644) ; fleshy {a. carnoswm),
when its parenchyma, without being farinaceous, is thick and soft {Berberis, fig. 627
Heartsease, fig. 645
Nightshade) mucilaginous {a. mucilaginosum), when it is succulent and almost liquid it is then rapidly absorbed, and may almost entirely dis;

;

;

;

;

644. B,um£X.
Fruit
cut TerticaHy
(mag.).

645. Heartsease.

646.

Seed
cut vertically
(mag.).

appear [Bindweed); oleaginous

Poppy.

648.

Seed cut

647.

NymphBea.

Seed (mag.).

Tertically

(mag.).

Rose Campion.

649. Ivy.

Seed

Seed cut

cut TerticaJlty
(mag.).

vertically

(mag.).

its parenchyma contains a fixed
parenchyma thickens and hardens
[Galium, Coffee, Iris}; lihe ivory [a. eburneum}, when it has the consistency and
polish of ivory [Phytelephas).
In Pepper and Nymphma (fig. 647), &c., the seed
contains two sorts of albumen ; which will be
oil

[Poppy,

fig.

646)

;

homy

{a.

oleaginosum},,

corneum),

[a.

when

when

its

when treating of the ovule.
The embryo is axile, when its

noticed

direction

corresponds with that of the axis of the seed
(Heartsease, fig. 645)
phericus),

;

it is

when it follows

peripheric

[e.

peri-

the circumference of

the seed, and surrounds the albumen [Ease
Campion, fig. 648) ; it is ruminate [a. ruminatum], when the testa or endopleura forms folds

which are projected in the interior of the seed,
and form incomplete septa in the thickness of
the albumen, like the folds found in the
Kidney-bean.
Seed germinating.

6-50.

double stomach of ruminating
fig.

mammals

[Ivy,

649).

the action by which the embryo
coats, finally supporting itself by draw-

Germination,- -Germination

is

grows and throws off its
its nourishment from without.
The free end of the caulicle (fig. 650, t), terminated by the
radicle, usually enlarges the orifice of the micropyle, and
651.
Orange seed germicotyledons
c,
emerges ; soon the entire caulicle throws off its envelopes, with nating,
enclosed in the testa, T.
the cotyledons (c) and the plumule [g) the latter lengthens in
its turn, and its little leaves expand as it rises; at the same time the radicle
If the caulicle, which is the first internode
develops, and descends into the earth.
ing

;

;

114
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of the plant, lengthens during germination, the cotyledons are raised, and appear
above ground ; they are then said to be epigeal (c. epigwi, Kidney -hean, fig. 650
Radish, Lime). When the caulicle is very short, and the plumule (which forms the

second internode) rapidly lengthens, the cotyledons remain in the ground, often even
within the seed-coats ; they are then said to be hypogeal (c. hypogwi, Spanish Kidneyhean, OaTc, Graminew, Orange,

fig.

651).

In monocotyledons, the evolution of the radicle presents a remarkable peculiarity: it is provided at the base (fig. -642) with a sort of sheath, named the
coleorhiza ; this is nothing but an outer cellular layer which, having been unable to
accompany the development of the radicle (e), has been pierced by it.

ANATOMY.
Is Organography we have described the fundamental organs whicli provide for the
•growth and reproduction of plants

namely, the root, the stem, the leaves, the floral
;
but these are themselves composed of parts which cannot be
studied without the aid of the microscope. These parts, the structure of which
varies but little in different plants, and which are elementary vegetable tissues, are
named elementary organs ; and the science which treats of them is called Vegetable
Histology, or Vegetable Anatomy,
whorls, and the seed

;

ELEMENTARY ORGANS.
If

we examine

microscopically the thinnest possible slice of a stem, root,

leaf,

or

wiU present many different cavities, some entirely enclosed in walls,
taken
others having no proper walls, but being interspaces between the first
together, they present the appearance of a fabric or tissue whence the name vegefloral

organ,

it

;

:

table tissue.

The
diameter

—Their
—
—These are longer than

closed cavities present three principal modifications
is [originally]

nearly equal every way.

2. Fibres.

:

1.

Cells.

3. Vessels, or lengthened sacs, the
broad, and their two ends are spindle-shaped.
two ends of which cannot be seen at once under the microscope.
Cells are very variable in shape, depending on the manner in which they are

arranged.

If they are not crowded, they

r^

retain their primitive form of spheroids

652) ; but if the contiguous
faces become pressed together in the

or ovoids

662. Elder.

(fig.

course of their growth, they become polyhedral, and may be dodecahedrons, or
'^

four-sided prisms, either lengthened into columns, or
transverse section of prismatic
tabular, or cubical.

A

653. Elder.
Cellular tissue of the
central pith.

^

654. Lily.

Elongated
presents equal squares, a vertical section of dodecells.
(fig.
like
a
hexagons
653)
presents
cells
cahedral
honeycomb ; whence the name of cellula/r tissue given to these cells collectively.

cells

Lastly, the cells
(fig.

may

be placed end to end, like superimposed cylinders or barrels

654).

When

the cellular tissue {parenchyma)
I

2

is

very compact, there are no interstices
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between the surfaces of the cells but if the tissue is loose, the cells retiain their
rounded form, and leave larger or smaller intercellular canals (fig. 655). These
spaces occur between polyhedral cells when an interposed liquid or gas displaces
them and it may happen (fig. 655) that if a regular pressure is exerted in neighbouring spaces, each of which is circumscribed by a small number of cells, the latter
may be disjointed, and a portion of their walls pressed inwards ; but where there are
two contiguous spaces, the pressures from without will counteract each other, and
the cells remain coherent they then take the shape of stars, the contiguous rays
forming isthmuses which separate the spaces.
Sometimes the intercellular space is circumscribed by a great many cells ; it is
then called a lacuna. These lacunar do not always result from the displacement of the
surrounding cells, but from the destruction of several of them, or the rapid growth
;

;

;

of the plant.

In their earliest condition cells are sacs surrounded by a thin homogeneous
membrane, which is soft and moist at first, but dries by degrees. Sometimes this
membrane constitutes the sole wall of the cell, sometimes it is lined by a second ; but
the latter does not form a continuous sac it is wanting here and there, and only
partially lines the outer membrane ; the result is that there are thin areas where
;

656. Elder.

Bayed

CfeUs.

667. Mistleto.
reticulate cell.

Rayed and

658. Mistleto.

Annular

cell.

but one membrane, and thick areas where there are two. When the inner
is deficient only in small spots, these appear as punctures (fig. 652) or
when it is absent over considerable irregular areas, the thin
short lines (fig. 656)
places form an irregular network (fig. 657), of which the open parts answer to those
where the inner membrane is wanting, and the threads to the parts where it lines
the outer membrane. Lastly, when the solution of continuity of the inner membrane
is extremely regular, the open spaces are separated by parallel thickened rings
(fig. 658), or a thickened spiral which passes from one end of the cell to the other
there

is

membrane

;

(fig.

659).

Cells

may

either be homogeneous, or punctate, or rayed, or reticulate, or

and in many cases the same cell passes successively through
more than one of these forms. It frequently happens that a third, fourth, or fifth
membrane is developed within the second, by which the wall of the cell is correspondingly thickened. It has been observed that these successive membranes usually
mould themselves upon the second, so that the thin and thick portions of the cell
spiral, or

annular

;

correspond throughout.
Fibres.
The length of these varies, but most have a very thick wall, formed at
first of a single membrane, lined by a succession of others developed within it ; and

—

as the cavity of the fibre diminishes

more and more with age, the

fibre finally appears
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filled up.
The canal which forms its axis is cylindric but its outer walls,
which are pressed against those of the neighbouring fibres, are flattened and prismatic, as may be seen by a transverse section of fibrous tissue (fig. 660).

nearly

;

The fibres, being spindle-shaped at their extremities, cannot be in
juxtaposition throughout their length, but the extremities of other fibres
are inserted between their free portions, and hermetically close the
conical interspaces above and below them (fig. 661). When the successive
inner layers completely line the outer layer, as frequently happens, the
cavity of the fibre remains smooth ; if the second layer does not completely line the

first,

or reticulate fibre)

common form

of

;

spiral or reticulate thickenings are the result {spiral

and

all, is

dotted or punctate fibre
the result of the failure of the

(fig.

most

661), the

.-; ivf)

inner layer over minute areas.
Vessels are much elongated tubes, the walls of
which are never smooth, but present either slender
spots or lines, or

a close network, or rings, or spiral
they are cyhndric, and constricted at intervals

lines

;

(fig.

668).

zontal

and

The
close

contractions are circular and horiset, or oblique and distant.
If

660,

China

regia.

661. Clematis,

Fibres cut transTersely.

Punctata

fibre.
the vessel be boiled in dilute nitric acid, it breaks
up at the striEB. Where the constrictions occur, membranous folds often project
as ings or perforated diaphragms into the interior ; whence it has been concluded
that the vessel is formed partly of cells,- partly of fibres
1

joined end to end, of which the ends, which at first
formed septa, have gradually become obliterated or perforated.
The vessels, like the cells and fibres, are named,
according to the appearance of their walls, punctate, striate,
reticulate, annular, spiral.

662), are

membranous

The

spiral vessels, or trachece

(fig.

tubes, uninterruptedly traversed

within by a pearly white spiral thread; this thread
neither tubular nor

is

channelled, but cylindric, flattened

(fig. 663), or a four-sided prism.
The tracheae being
spindle-shaped at each end (fig. 662), are regarded as

than to examine these
Rose or Elder be gently broken,
there will be seen by the naked eye between the ruptured
surfaccs a spiral thread, lengthening and shortening like
a piece of elastic. The outer membrane is not so obvious,
the coils of the spiral thread are very remote. In most
elongated

tracheae

662.

Melon,

™°

except

"^'

when

:

fibres.

ISTothing is easier

if young shoots of

G65. Mamlllalia.

Trachea.
but it may be double, and sometimes
as many as twenty form a ribbon {Banana) and can be unrolled together.
Einally, a
spiral thread, which was originally single, may become folded and broken up into
finer threads {Beet-root).
Annular vessels (fig. 664) are membranous tubes girt within by rings, which

cases the spiral thread

is-

single,

j
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may be

(fig. 665), whence they liave been mistaken
they, however, differ from traeheEe in that they never present in their

incomplete, or spirally twisted

for old tracheie

;

and continuous spiral, and that many intermediate forms
between the ring and the spiral occur in every such vessel as, however, they terminate in tapering cones, they have evidently the same origin as the tracheae. Reticulate
if rings are so placed as to touch at
vessels are a modification of the annular
intervals, they resemble a network, and the same vessel may be both annular
earliest condition a regular

;

;

and

reticulate

(fig.

matic, the inner

more or

less

Striate vessels are

666).

membrane

regular

membranous

of which resembles a web,

strige.

In prismatic vessels

tubes, cylindric or pris-

whose

(fig.

interstices

form thin

667) the striae extend to
the angles, and the
interstices

resemble

the rungs of a ladder,

whence

their

name

of scalariform vessels.

fe

Striate

vessels

ori-

ginate as a series of

superimposed

664. Melon.

:3

others

F—

as

as

shown

cells

;

fibres,

by

their

;

;

'
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transparent walls

and by

branching.
TTnion of the Elementary Organs.

— Botanists are divided in opinion as to the forces

which cause the walls of the elementary organs to cohere ; some think that the
walls of the cells are originally semi-fluid, and hence become agglutinated, and
remain so even after the plant has ceased to live others consider that an intercellular secretion cements the adjacent cell-walls.
A third opinion is that vegetable
tissue originates as a homogeneous plasma, which gradually thickens, and ends by
forming vacuoles, which afterwards become the cavities of the cells a common
septum therefore separates the neighbouring cells; but soon each cell becomes
individualized, the septum doubles more or less completely, and the cohesion between
the cells is due to an interposed cellular tissue. This theory differs from the
second, inasmuch that in the latter the cells are cemented by a subsequently secreted
matter, while in the former the cells are united by an unorganized tissue, developed
cotemporaneously with themselves
this unorganized tissue then itself becomes
cellular, and finally separates the previously individualized cells which' it originally
united.
Communication is established between elementary organs in various ways
it has been stated that it takes place by means of the destruction of the contiguous
surfaces of cells and fibres placed end to end, from which there results a vessel
communication can also be established through the walls of cells, either by the
disappearance of the outer membrane, or by slits or holes at different points of its
wall, or simply by pores rendering these membranes permeable.
The contents of these are very various:
Contents of the Elementary Organs.
;

;

;

—

gaseous, liquid,
granules,

or solid.

as scattered or agglomerated
usually assume a lenticular form, and rest

Cell-contents appear

which in very young

cells

against the wall, or are even buried in 'its thickness (fig. 664) ; this body (the nucleus,
cytohlast, or phacocyst of the cell) is regarded by botanists as a germ which, by its

In most cases the nucleus becomes less
cell.
According to the recent labours of M. Hartig, the
nucleus is principally formed of small particles of matter analogous to albumen, a
certain number of which are transformed into vesicles, which again give origin to
Cellulose is an insoluble substance forming
cellulose, fecula, chlorophyll and aleurone.
development, will produce a
distinct as the cell develops.

new

the composition of which is. identical in all
nothing but the thickened and condensed cellulose ; to its density wood owes its hardness ; the stony particles in
the flesh of pears and the stones of fruits are also formed of it.
Fecula or starch may be recognized by its blue-violet tinge when
acted on by iodine, by its insolubility in cold water and its coagu-

the

cell- walls,

plants.

fibres,

Woody

and

vessels,

tissue or lignine is

;
its chemical composition is that of cellulose.
Starch-grains are generally spheroidal or irregularly ovoid (fig. 671)
their surface presents concentric circles around a point which usually
These circles indicate so
occupies one of the ends of the granule.
nucleus ; thus the
small
around
a
superimposed
layers,
mauy

lation in hot water

starch-grain

is

developed from within outwards, that

is,

in the reverse

way to the cell
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which contains

it.
Starch-grains may be easily examined by moistening a slice
of cellular tissue containing them ; a di-op of iodine wUl then colour the starchgrains blue-violet, and bring out clearly the distinction between the cell and its contents.
If there be grains of albumen axscompanying the starch-grains, the iodine

wiU colour them brown or

yellow.

is a green substance, which forms flakes of a gelatinous
consistence floating in the colourless liquid of the cells these flakes have a tendency
to gather around or collect on the innar cell-walls, or on the contained starch or

Chlorophyll or chromule

;

aleurone grains.

Chlorophyll constitutes the green colour of plants it is dissolved
it has been supposed to be of a resinous nature.
The ,yeUow colouring matter of cells is similar in consistence and properties to
chlorophyll ; but red, violet, or blue colouring matters are always liquid.

by

alcohol,

;

whence

is always found either in the embryo or
Hartig considers an aleurone grain to be a vesicle with a double
membrane, containing a colourless waxy mass, which is coloured yellow by iodine,

Aleurone abounds in ripe seeds, and

albumen.

and

is

ordinarily soluble in water.

In certain plants

it

assumes a

well-defined crystalline form

(figs.

674, 675) ; in others, the nucleus
of the aleurone mass has crystallized,

while the surrounding layers

remain amorphous, and thus the
grain presents a round or ovoid
G74. Lathrffia.
'^^^ containing crystals of
form.
Aleurone is essentially
^ aleurone, in the midst
of cells containing chloformed of substances which are ropnyll.
(for
collectively termed protein
which see the section on Vegetable Physiology).
According to Hartig, the particles of the nucleus
undergo the following transformations 1, the nucleus
'

673. Rumex.
Cells containing

raphides.

:

transformed directly into chlorophyll, fecula, or aleurone ; 2, it is transformed
into starch and the starch into aleurone ; 3, it is transformed into chlorophyll,
and that into starch, which again passes into aleurone.
The laticiferous vessels contain a large quantity of powdery granules, which
float in the latex, some of which are very large and colourless, and partake of the
nature of starch.
As to the sap which fills these cells, and rises in the vessels, it is a colourless
The
liquid, holding in solution the materials for cell-formation and cell-contents.
is

other liquids, either contained in the
volatile oils, turpentines, sugar or

cells,

or in the intercellular spaces, are fixed or

gum, dissolved in water.

Finally,

we

find gases

occupying the intercellular spaces, sometimes at considerable depths.
Besides the solid organic substances above described as occurring in the
cellular tissue, special cells occur, containing mineral substances, the elements of
which, either compound or simple, have been carried up by the sap, and have cryThose of which the elements were originally in combination
stallized in the cells.
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would crystallize at once ; but for the others, it is necessary that the elements which
have a reciprocal affinity should be united in proper proportions. In all cases, it is
only during

life that this crystallization is carried on, for the crystals are found in
special cellular tissues, the forms of which determine theirs ; the same salt being,
in fact, found ta crystallize very differently according to the tissues in which it is

formed.

The crystals contained in the cells are either solitary or clustered ; in the latter
case they are grouped into radiating masses (fig. 672), or bundles of parallel needles
(fig.

673)

when the

named

raphides (k)

tissue containing

and they may often be seen escaping from the cells (c)
them is dissected under the microscope. Finally, the

;

cells and even the intercellular spaces often contain silex, one of the most abundant
of minerals, which constitutes sand and flint; this sUex even encrusts the tissues of

and notably the straw of Graminew. Certain mineral concretions
of some Urticew
if the leaf of a Nettle be viewed
with a lens, transparent spots may be distinguished ; this is due to the presence of
calcareous particles deposited in the outer cells, to which Weddell has given the
name of cysioUths. These cystoliths differ from the crystals represented in fig. 672,
in being deposited in calcareous layers around a nucleus formed at the expense of
the cell-wall, which has been pulled aside by the accumulation of mineral matter,
and has lengthened into a very delicate pedicel from which the cystolith is suspended.
This formation may be compared with that of stalactites.
Epidermis.
Before treating of the anatomy of the fundamental organs, we shall
describe the epidermis, which covers the surface of the vegetable. If the leaf of a
Lily or Iris be torn, a shred of transparent colourless membrane is detached from
one of the fragments, together with some
certain' plants,

are observable in the leaves

;

—

cellular tissue, filled with green chlorophyll;

a simple lens shows on this membrane
several parallel

(fig.

676) or reticulate lines

677) and small, more opaque spots.
Under a microscope, it is seen to be composed of large flat cells, which may be
(fig.

hexagonal or quadrilateral, or irregularly
waved, and which contain a colourless
liquid

;

united,
676. Lily.

Epidermis and stomata.

mis

;

their

lateral

whence the

walls

are

closely

solidity of the epider-

their lower surface slightly adheres

677. Balsam.
Epidermis and stomata.

to the subjacent cellular tissue; their
thicker than the others, and may be flat or raised in the
usually
exposed walls are
of the epidermis is smooth or rough.
surface
centre, according as the

In most cases, the epidermis is composed of a single layer of cells ; when there
The lateral walls of all the
is a second, it is usually formed of much smaller cells.
many
them
of
present
interspaces, occupied by
epidermal cells are not contiguous
with
double
rim
a
or border (figs. 676, 677),
little bodies I'esembling a button-hole
;

;

;

;;;
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formed of two curbed cells whose concavities face each other. These two small liplike cells are termed stomata.
Stomata, though epidermal organs, differ from the
epidermis in that their cells are much smaller, and nearly always situated below
those of the epidermis ; they farther present different contents, and especially granules
of chloroph3dl whence they may be regarded as intermediate between the epidermis
;

and the subjacent parenchyma.
Stomata are variously distributed over the surface of the leaves
often arranged in series, sometimes crowded in the base of
a cavity (as in some Proteacew,
figs.

:

usually solitary,

678, 679). Their number
the Iris contains

varies

:

12,000 in a square inch; the
the Lilac,
Pinlc, 40,000;
When moistened,
120,000.

and become
gape
hence
and
more curved,
and
shorten
they
dry,
when
their lips swell

678. Vertical section of pari of
leaf (mag.)-'

a Banksia

Part of a Banksia leaf,
three sections
pai-aUel' to the lower surface,
and at different

679.

presenting

depths (mag.)."

close.

Stomata always correspond to intercellular passages, and are found on the
ordinary leaves of Phsenogams, principally on their lower surface, on stipules, on
herbaceous bark, calyces, and ovaries
they are wanting on roots, rhizomes, nonfoliaceous petioles, most petals, and seeds
acotyledons, and submerged aquatic plants,
which have no epidermis, equally want
sbomata.
If a fragment of a stem or leaf be
680. Cabbage.
Cuticle.
macerated, the cellular tissue beneath
the epidermis is rapidly destroyed, and the latter divides into two layers, an
external epidermis proper, and a very thin membrane (fig. 680), moulded on the

epidermis and extending even over
a,

glove

(p)

;

'

presents openings

membrane the

called this

which

it

cuticle

which are sheathed in it like fingers in
corresponding to the stomata. Brongniart has
(little shin) ; it is not cellular, like the epidermis
its hairs,

(p)

it covers.

Fig. 678

is

a section perpendicular to the thickness

of the leaf, showing:

1,

on the iipper and lower faces

two layers of epidermal cells 2, fibro-vascular bundles
to the right and left, out perpendicularly to their length
3, on the lower face, a depression, clothed with hairs,
and pierced by stomata which communicate with the
;

interstices of a very loose cellular tissue.
'tissue,

cells,
'

the upper half

is

Above

this

a mass of elongated and erect

Three sections parallel

to the plane of the

through three such depressions, each circum-

by the fibro-vascular bundles of the nerves. In
the cavity at the bottom of the figure, the section has
carried away the hairs clothing the walls of the depression, leaving the stomata and epidermal cells visible
in the cavity on the right the loose cellular tissue which
scribed

,

underlies the stomata of the epidermis

is

seen through

the latter ; in the third depression the section has re-

moved

perpendicular to the epidermis.

Pig. 679.

leaf, carried

all

but this subjacent tissue with

its intercellular

;

FUNDAMENTAL OEGANS.

123

The cuticle is more constantly present than the epidermis submerged plants
and aeotyledons are clothed in it and some botanists have considered that it should
;

;

be regarded as the true epidermis. Its formation is attributed to the overflow of
that intercellular secretive tissue which we have already spoken of as spreading
itself upon all the organs, and which deposits a sort of varnish or continuous layer
over their outer surface. Eecent experiments, of Fremy seem to show that the
chemical composition of the cuticle is analogoiis to that of india-rubber, which makes
it a suitable protection for the underlying tissues.
Fremy has also discovered that
woody fibre is sometimes clothed with a cuticle similar to that which clothes the
epidermis.

FUNDAMENTAL ORGANS.

We

shall now describe the anatomy of the fundamental organs in succession
the vegetable axis (stem and root), and its lateral expansions (leaves, sepals,
petals, stamens, carpels, ovules).
have described the embryo as a diminutive
plant, from which all the parts enumerated above will be developed ; we must therei.e.

We

and then trace its stages of development from its
becomes a plant similar to its parent.
The embryo invariably commences as a cell with granular contents. In cotyledonous plants, this ceU does not retain its form and structure ; from spherical it
becomes oval then at one of the extremities, if the plant is monocotyledonous, a
rounded lobe (cotyledon) appears, obliquely and laterally to the axis ; if dicotylethe elongated
donous, two lateral lobes {cotyledons) appear, crowning the axis
summit of the axis becomes the plumule from the opposite end the radicle will be
developed, and the body of the cellular mass will form the cauUcle. Following the
growth of these fundamental organs, we begin with the stem, which differs remarkably, according to whether the embryo is mono- or di-cotyledonous.
In the caulicle,
Stem of Dicotyledonous Plants.— Take the Melon as a type.
which before germination is entirely cellular, some cells elongate

fore first describe its structure,

birth

till it

;

;

;

certain of these fibres, together with other superimposed cells, break the transverse walls which separated them,
and become vessels. This change takes place in definite posi-

into fibres

;

'>^^^^^L
N^^feJ&^^^f

T^^^^^^^^^"

show

^^^^^^^^m^.r

in the centre a disk (m) of large, loose, nearly transparent
polyhedral or spheroidal cells ; at the circumference, a ring

^^^^^^^^^
^^^^^^^^
-'^s^pa*^ ..^

tions,

and a horizontal section of the stem

(fig.

681) will

communication
of dark green, more closely packed cells
being established between this ring and the disk by radiating
esi.Veion.
Horizontal dice oi the stem
bands of cells (rm), extending from the centre to the circumference, and dilating in the same direction ; the whole
disk,
resembling a wheel, of which the tire is the circle, the axle the central
and
circle,
the
and
Between the disk
and the spokes the radiating bands.
circular
form
a.
together
separated by the bands, are wedge-shaped plates, which
been formed ni
group, and consist of fibro-vascular tissue, and vessels which have
The gaping
bundles.
the middle of the cellular mass, and become united into
;
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moutlis of these vessels and fibres are very evident, as is the relative thickness
The cellular tissue of the
of their walls : we shall return to this immediately.
The medullary system
ring, dist, and bands, constitutes the medullary system.
of the disk (m) is called the pith ; that of the ring is the cortical pith ; and the

The wedges of fibres and
If we now dissect
vessels, separated by the rays, are the fihro-vascular system.
is annual
duration
one of the bundles in a well-formed stem of Melon, whose
cellular
the
by
(fig. 682), it is found to be tolerably stout, and completely surrounded

radiating cellular bands (km) are the medullary rays.

Beginning from the
and medullary rays (em).
interior, we find, ]., spiral vessels (t), and opaque white fibres with thick walls ; 2,
fibres (p) with thinner walls, and consequently larger cavities, arranged in series,
and altogether occupying half of the wedge together with annular, rayed, and
dotted vessels (v p), recognizable, especially the latter, by the size of their walls
tissue,

the pith

(m),

bark

(pc),

;

;

3,

a greenish

cellular

thick-walled fibres

tissue

(o)

som-e

5,

;

4,

next

like those

(l)

the pith, but more abundant

;

branching [laticiferous) vessels (v l)
with soft walls ; 6, the cortical parenchyma (Pc), covered by a membrane (e)
consisting of the epidermis and cuticle.

682. Melon.
Horizontal slice of one of
the fibro-vascular bundles

of the stem (mag.).

In a horizontal section of the stem (fig.
681), the tracheae (t) and fibres next the
pith form with the neighbouring vessels
a ring (interrupted by the medullary
rays), which has received the collective
name of medullary sheath ; the fibres
outside
fibres

;

this

sheath

are

the

woody^

the outer fibres, separated from

the former by a cellular zone, and resembling those of
the medullary sheath, are the woody fibres of the bark ;
finally, the cellular zone which separates the cortical

from the woody

fibres is called

the cambium

the Melon, this zone dies each
the fibro- vascular bundle, which

year,
it

la.jer.

'

In

ess

iiapie

together with SS.™lS?"fthrLZV'^"?%t^^^

divides

into

two

™rse ^id

vertical sections (mag.).

unequal parts ; but in a woody-stemmed, and hence perennial plant [Oah, Elder),
fresh layers are annually formed in the thickness of this zone, by which the
thickness of the stem increases. Young branches, therefore, one or two years old
or'more, must be examined, to trace the further development of the wood and bark.
A fibro-vascular bundle in a one-year-old branch of OaA;, i/Wer, or JfapZe (fig. 683),
coincides in structure with that of the Melon stem but in the cortical system (p c)
there will be found, between the epidermis and central layer of cells, a layer of
;

close-set cubical or tabular cells

(s)
these contain no chlorophyll, are white or
brown, and are readily distinguishable from the subjacent cortical cells, which are
polyhedral, coloured by green granules, and separated by numerous interstices.
This
;
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layer is tlie suber, wliicli in certain trees attains a considerable development, and
forms cork. Take now a vertical section of the same branch, and the disposition,
&c. of the fibres and vessels will appear as in fig. 688.

The cambium, which does not become organized
like the

in annual or herbaceous stems
Melon, in perennial stems becomes highly organized (fig. 684)
During the
second year, this gelatinous
u
tissue undergoes the following
changes
outside the woody
.

:
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new bundle into two or three parts (fig. 686). These cellular rays (2, 3, 4),
which are termed secondary medullary rays, to distinguish them from the primary
(1), which start from the pith
(m), are thus doubled in each
annual ring, and, like the large
rays between the fibro-vascular
vessels, form a sort of vertical
septa or radiating walls, composed of elongated and superimposed cells ; whence the name
of muriform tissue for the medivide the

dullary rays.
686. Cork Oak.
Horizontal slice showing the developmenfc of two woody
bundles in a four-year-old branch (mag.).

Hence, in its totality the
stem presents two very distinct
systems, the woody {wood), and the cortical (bark).
1. The woody system
is formed of the central pith and zones of fibro-vascular bundles, separated by medullary rays.
The innermost of these is the medullary EiiSophoia.
^™'"='^*'"«sheath, formed of trachess and fibres analogous to the liber, and
outwardly composed of woody fibres and rayed, annular, and dotted vessels. The
other zones are similarly organized, except that they never possess trachese.
2. The bark system is formed of the epidermis, the cork, the endophleum, and the
bast fibres

With age

{liber),

the

external to and amongst which the latieiferous vessels ramif^^
the pith lose colour, dry, separate, and finally die ; the woody

cells of

fibres thicken, and usually darken ; of these the heart- wood {duramen) differs from
the more recently formed or sap-wood, which is more watery, softer, and brighter

coloured. The liber fibres (fig. 686 bis) are more slender, longer, and more tenacious
than the woody fibres ; and are of great use in the manufacture of thread, cord and
textiles. Their bundles descend vertically and rectilinearly in thin concentric plates,
whence their name liber (book) but in some plants, as the OaJc and Lime, they form
a network, the interstices of which are occupied by the medullary rays.
From the mode of development of the wood and bark systems, it is obvious
that the wood must harden, and the bark decay ; for in all the bark tissues, the later
formed are constantly pushing towards the periphery, within which they have been
developed ; this produces the exfoliation of the several elements of the cortical system ; the epidermis first, then the cork-cells, the endophleum, and sometimes the
;

liber.

It is not necessary to describe

which present peculiar

any of those anomalous dicotyledonous stems

tissues or hyper-development of certain elements

or the
absence of others ; except that of Conifers (Pine, Fir, Larch, Tew, &c.), the wood of
which, with the exception of a few trachese in the medullary sheath, is entirely composed of regularly dotted fibres.
The walls of these wood-fibres (fig. 687) are

hollowed into small cups, like watch-glasses, which are arranged in two straight
occupying the opposite sides of each fibre. These cups are so placed in con-

lines,

tiguity that their concavities correspond

(fig.

688), leaving

an interposed

lens-like
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space.
The dot is placed in the centre of each cup (and corresponds
to a thinned
portion resulting from the absence of the inner membranes)
from this thin portion
;
there proceeds, on the convexity of each cup, a short
canal, with only one opening, which leads into
the
interior of the fibre. The lens-shaped cavity arising from.
r.rr.
the contact of two fibres is usually filled with resin
(turpentine), which infiltrates into the cavity of the fibres
and destroys them by degrees; the result is those
resinous deposits which are often found
occupying large cavities in the wood of

Pt-

conifers

(fig.

689,

la).

J

—

688. Pine.

Vertical section of the stem (mag.), p. f,
fibre wall ; c. 1, lenticular cavity ; r. m,
c. f, cavity in a fibre.

687. Pine,

Punctate

medullary ray ;

Stems of Monocotyledons.

fibre

(mag.).

689. Pine.
Horizontal slice allowing the deTelopment of two woody
bundles in a three-year-old branch (mag.).

—When the monocotyledonous embryo, which

cellular before germination, begins to elongate, fibro-vascular bundles

stem.

These are at

is

entirely

form in

its

arranged in a
ring as in young dicotyledons
but
soon, as the leaves develop, the bundles
multiply without any apparent order
in the cellular tissue, becoming more
numerous and close as they approach
the circumference of the stem. If a
fully developed bundle be examined
691. Palm.
under the microscope (fig. 690), it is Horizontal
slice of the stem.
found to be structurally identical with
that of a dicotyledon ; beginning from the central pith, we
find walled fibres analogous to liber (l), then trachese (t),
T..„.
then, mixed with cells (p), some of which elongate and thicken
into fibres, are seen the openings of rayed or dotted vessels
the circumference of the bundle is formed of thick(v)
walled fibres {liber, l), outside of and amongst which the
690.. Transverse section of a fibroTascular bundle of a monocoty- laticiferous vessels ramify (v.l).
ledonous stem (mag,). (The part
But, though individual bundles resemble those of a first
answering to the centre of the
stem is lowest.)
year's dicotyledonous stem, when taken all together they present a very important difference (fig. 691), in not being grouped in concentric zones but
first

;

:
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remaining isolated and scattered througli the medullary systeni (m) without any
mediiUary rays of muriform tissue. Here there is no symmetrical arrangement the
bundles are scattered throughoxit the pith, and may multiply without being impeded
by lateral pressure further, each remains simple at no period does it develop
between its bark and wood systems a layer of cambium destined to form new
bundles.
In dicotyledons, on the contrary, the bundles are pressed into zones
from the first year, and their wood and bark systems being concentric, they can
only multiply by fresh wood and bark bundles being formed between
them.
The consequence of this arrangement of the fibro-vascular
bundles is, that in dicotyledons the stem is hardest towards the centre,
whilst in monocotyledons the stem is hardest towards the circumference; as is very apparent in the woody (fig. 692), and even in
In a longitudinal section
the herbaceous stems of monocotyledons.
or
herbaceous
(fig. 694) monocotyledonous stem,
of a woody (fig. 693)
(f)

;

;

;

those differences are

still

starting
more apparent
from the insertion of a

p.v.m

;

each bundle descends

leaf,

at first obliquely inwards,

then vertically, then again
obliquely outwards
crossing in its path all the
bundles which have originated below it, and are
hence older than itself, and
endinsr by taking up a
;

.

692.

Stem cut

Palm.

603. Theoretical section of a

Tertically.

Palm stem.

.

•

T

position outside
,

,.

of

them

*** Imstem cut
vertically.

In dicotyledons also,
the youngest bundles are the outermost, those of the same age follow nearly
parallel; but whereas in their courses they unite so as to form a cylinder, in
monocotyledons they diverge below and converge above. The composition of monoall.

cotyledonous bundles also differs in different parts of their course, the wood system
predominating over the cortical in the upper part, where it descends obliquely
inwards, the cortical system predominating in the lower part, where it descends
obliquely outwards, and finally the cortical system alone being developed where the
bundle reaches the periphery. Here the bundle becomes more slender, and divides
into thread-like branches, which interlace with those of the neighbouring bundles,
and form together, within the cellular periphery, a layer of fibres comparable,
according to many botanists, with a, liber zone.
It is obvious that these fibro-vascular bundles, being composed of different
elements at different heights, and becoming so slender towards the periphery, must
ippear very dissimilar in a horizontal cut of the stem ; the scattered small bundles
with,

large vessels, which occupy the middle of the stem, are the upper portions of
we have called the wood system (though it is rather

jundles in which that which
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cellular and vascular than fibrous) predominates.
The coloured and dense bundles,
which form a more solid zone towards the periphery, are the lower portions of bundles
in which fibres analogous to liber predominate ; and, finally, the less compressed
bundles which are usually seen outside of the coloured zone are these same fibres
after having branched and spread out, and before being lost in the periphery, which
is

a cellular zone representing the bark.

A monocotyledonous

stem usually retains about the same diameter throughout.
because the fibro-vascular bundles, gradually attenuated towards their lower
extremity, do not, as in dicotyledons, unite and descend to the bottom of the stem
hence, any two truncheons of a monocotyledonous stem, being equally rich in bundles,
can differ but little in diameter.
Soot. In the embryo, the radicle is the simple cellular lower end of the caulicle,
which elongates downwards as the latter ascends with its plumule and cotyledons.
A monocotyledonous seed usually presents several radicles (fig. 642) these are not,
however, naked like those of dicotyledons, but are originally enveloped in an outer
layer (serving as bark), which they push forward and pierce, emerging from it as
from a sheath; whence the name oi coleorhiza for this organ (fig. 642).
Examples have been given of stems emitting accessory or adventitious roots
from various parts of their surface ; the structure of these is precisely the same as
that of the radicle ; and they may even be regarded as identical, the radicle being considered as a production of the caulicle, and all roots, whether
This

is

;

—

;

primary or secondary, as adventitious.
In its earliest stage the root presents an axis of densely
packed cells ; the central of these elongate and form vessels
which interlace with those of the stem (fig. 695). The root may
be simple or branched, but its branches do not start from the

and are not regularly arranged, like the shoots of
the ascending axis. They terminate in fibrils, together called
root-fibres, which decay, and are replaced by fresh ones which
usually spring from near the base of the youngest branch. Like
axil of a leaf,

the stem, the root-branches and fibres are clothed with an
epidermis or cuticle, except at the tips, which some botanists
The root elongates at the tips of its
call spongioles (sp).
branches, but not of its root-fibres, which are caducous ; and as
fresh cells

the

epidermis,

it is

of the root-branches are at first deprived of
supposed that roots absorb moisture from the soil

by these, as well as by their root-fibres.
The fibrous and vascular tissues of roots are the same as
those of stems, but no trachea are ever found in them; the
cells
fig.

are distended with juice or filled with

fecula

[Orchis,

SP_.

vertical section °of^a rootict,

"rotbecomf^adua^oiBaG^
Sd'^'4?r;''ao'e''"t'th^

l^ftulZr^^^^^f)'.

695).

In dicotyledons, the root is distinguished from the stem by the absence of pith
and medullary sheatli, and by its axis being occupied by woody fibres ; there is scarcely
an exception to this. Its diameter increases, like that of the stem, by the annual

—

;;
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two concentric zones between the wood and bark ; it elongates at its
extremity only, while the stem and its branches elongate throughout their length
this may easily be proved by marking off an inch of a root and an inch of a stem.

foi'mation of

(i.e. one main axis which branches),
composed of simple or slightly branched bundles,

Monocotyledons, instead of having a tap-root
usually emit

compound

roots,

rising from the neck.

stems.

i.e.

Their anatomical structure

is

exactly similar to that of

—

Leaves.
The anatomical structure of leaves is the same as that of the stem
they consist of a fibre- vascular bundle and parenchyma; this bundle, which is
wholly formed before leaving the stem, spreads into a blade as it emerges {sessile
leaf), or remains undivided for a certain distance before expanding {petiolate leaf)
the nerves of the blade are formed of fibres and vessels both it and the petiole are
covered with a layer of epidermis bearing stomata on every part except the nerves
and petiole. The petiole, before expanding, often forms a sheath or stipules the
sheath exists when the
partial bundles of which it
is composed separate from
each othe:', but without
;

;

diverging; the stipules are

the result of the diverg-

ence of the lateral bundles
of the petiole.
•

Where

the fibro-vas-

cular bundle
leaves the

the petiole

FV

(fig.

696, Fv)

stem to form
(f),

the fibres

M

composing it are shortened,
Branch cut vertically,
69G.
showing the petiole spring- and narrowed at each end, section perpenaicnlar to the surface of a leal (mag.).
^
s r^ stoma
p, nair
f. v, fibro-Yascular bundle
E
ing from the stem (mag.).
whence their surfaces of ^pp^'^p'**™'^! ^*'l°"'^l'^P'*«™'s•
they are hence not solidly united at the point of
conf act are contracted
emergence and it is this defective cohesion which causes the fall of most leaves.
The stem presents a little swelling at the base of the petiole, called the cushion
(c), which is visible after the disconnection of the petiole (fig. 54), together
with the scar (p) left by the petiole. The relative position of the elements of the
fibro-vascular bundle which passes from the stem into the leaf, shows clearly that
the leaf-blade may be compared to a flattened stem, the fibres aiid vessels of which
have been spread out, and thus allowed plenty of room for the development of
parenchyma between their ramifications. As in the stem the fibro-vascular bundle
consists of trachess in the centre, then rayed or dotted vessels and woody fibres,
and on the outside laticiferous vessels and thick-walled liber-fibres, so in the leafblade each nerve (which is a partial bundle) presents trachess on its upper surface,
rayed or dotted vessels with woody fibre on its lower surface, and laticiferous
;

;

;

;

;

'

This theory of the origin and development of stipules requires considerable modification.

Ed.

.^,

:
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The lower surface of the leaf, which corresponds to the
more hairy and presents more stomata than the upper,
the wood system. The parenchyma of the leaf, filled with

cortical system, is generally

which corresponds to

green chlorophyll, usually presents (fig. 697), in flat leaves, two well-marked
divisions ; the upper, belonging to the woody system, consists of one or more series
of oblong cells (p.s), arranged perpendicularly side by side beneath the epidermis
(e.s), leaving very small interspaces
(m) ; the lower
division, belonging to the
cortical system, consists of irregular cells (p.i), with interspaces (l) corresponding
with the stomata. The parenchyma of fleshy leaves (as Sedum) consists of cells
with feAV interspaces, which cells become poorer in chlorophyll towards the centre
of the leaf.
Submerged leaves (fig. 698) have no epidermis, stomata, fibres, or
vessels

and

is

their parenchyma is reduced to elongated
;
consequently very permeable by water.

The

leaf originates as a small cellular tumour,

cells,

arranged in few

which afterwards

series,

dilates into a

on the median line of which
elongate and form fibres, then, as in the stem,
first trachese, and lastly other vessels.
In his treatise ' On the Formation of
blade, the cells

Leaves,' Trecul admits foiir principal types

according to which these organs are formed
the hasifuqal, hasipetal, mixed, and parallel.
T
7
j-u
J
T
^
In itthe 1leair is developed
the basVfuqaL,
irom
i.

%

•

,^
below upwards,
-1

.

i.e.

n

the

1

1T1
oldest

698.
p,

parts

Potamogeton.

section perpendicular to the surface of a leat (mag.).

parenchyma

witjjout.e'pidermia

;

V, interstices.

are

those at the base of the leaf, and the tip

is the last part formed
the stipules
appear before the leaflets and secondary nerves of the leaf.
In the hasipetal
type, the rachis or axis of the leaf appears first, and on its sides the lobes and
leaflets spring from above downwards ; the tip is hence developed before the base.
The stipules are developed before the lowest leaflets, and sometimes even before the
upper. In this type, not only the leaflets, but their secondary nerves and teeth,
appear in succession downwards. In the mixed arrangement, both these types are
In the parallel type the nerves are all formed in parallel lines, but the
followed.
sheath appears first. The elongation of the leaf takes place at the base of the blade,
The sheath, although the first formed, does not increase till
or base of the petiole.
the leaf has developed to a certain extent.
The nerves of leaves are arranged very difierently in monocotyledons and dicotyledons.
In the former (fig. 33), they are usually simple, or, if branched, the branches
do not inosculate. In dicotyledons, on the contrary (fig. 6), the nerves branch into
veins and venules, which inosculate with those of the neighbouring nerves, and form
a fibro-vascular network of which the interstices are filled with parenchyma.
Nevertheless, in some monocotyledons, the basal nerves are not all parallel and
simple ; but secondary nerves spring from one or more of the principal nerves, and
diverge in other directions ; but these secondary nerves are parallel, and the convexity of the arc which they describe is turned towards the principal nerve (this
nervation is rare among dicotyledons) ; lastly, the nerves in monocotyledons may
TL

2

;
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anastomose into a network, and tlie blade, instead of being entire, as is usual in this
may be lobed {Arum). On the other hand, some dicotyledons occur with
parallel and simple nerves ; but these exceptions do not invalidate the general rule
indicated above. In all cases of determining the class of a plant, the examination
of the nerves must be supplemented by that of the fibro-vascular bundles of the
stem, -which are symmetrically arranged in dicotyledons (fig. 685) ; and dispersed
without order, though more closely packed towards the circumference, in monocoty-

class,

ledons

(fig.

691).

(fig. 696, b) appears at first under the bark as a cellular point
continuous with the extremity of a medullary ray ; it soon pushes through the
bark, and forms a tumour on the stem, when its cellular tissue becomes organized
into fibres and vessels communicating with those of the stem ; the medullary sheath,
however, of the young branch is closed at first, and does not communicate with the

Buds.— The bud

medullary ray of the axis from which it emanates.
Sepals.
The anatomical structure of these organs completes the analogy between
them and leaves. The nerves of the sepals are bundles of tracheae and fibres,
parenchyma is spread out between them, and their surfaces are covered by an
epidermis, of which the upper presents more stomata than the lower. As with the
leaves, the nerves of the sepals are usually parallel and simple in monocotyledons,
The sepals first appear as small
branched and anastomosing in dicotyledons.
cellular papillae, connected at the base by an annular disk referable to the receptacle
their tips are free in both the monosepalous and polysepalous calyx it
Vascular bundles are gradually
is onlj' later that the calycinal tube appears.

—

:

;

formed in the sepals as in the
is

its

leaves.

Petals.— The coroUine leaves have often, like ordinary leaves, a petiole, which
called the claw.
When this is present, the fibro-vascular bundles traverse
entire length, and only separate to form the nerves of the blade ; these

composed of tracheae and elongated cells the
parenchyma which fills their interstices is formed of a few layers of cells, covered
by an epidermis presenting very few stomata on the upper surface only, or none
nerves, usually dichotomous, are

at

;

all.

Very young petals, like sepals, appear as cellular papillae ; but in petals these
dilate, and form dark or light- green disks, which at a later period always
change colour. Although the petals are placed below the stamens on the floral
axis, they generally expand later, as if they had been developed later, which is not
soon

the case.

In a monopetalous corolla, the torus is raised above its ordinary level so as to
form a little circular cushion which connects the leaves to which it gave birth, and
the segments of the corolla appear as projections upon this cushion.
Finally, whether the corolla be monopetalous or polypetalous, its petals are
developed like ordinary leaves ; the tip and base are first formed, and the development takes place towards the central veins from below upwards, from above downwards, and laterally.
Stamens.
The complete stamen consists o£filament, connective, anther, audpollen

—

:

'
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us examine their structure in the adult, and their mode of development in the
young stamen.
The filament consists of a central bundle of tracheae which traverses its length,
of a layer of cells enveloping this bundle, and of a thin superficial epidermis. The
connective, which is the continuation of the filament, is formed of cells of the consistence of glandular tissue, in which the bundle of trachese terminates.
The anther is usually divided into two cavities, separated by the connective, and
containing the pollen. The walls of these cells consist of an outer
or epidermal layer of cells (fig. 699, ce) with many stomata, and of
an inner simple or multiple layer of fibrous (b), annular, spiral, or ce.
reticulated cells this layer becomes thinner as it approaches the line
of dehiscence of the anther, where it ends.
At the period of dehis- Bemamsoj ae'ebrous
cence the outer membrane of these cells is destroyed, and the little temis'o™^the anttai
netted, ringed, or spiral bands which lined it alone enclose the pollen,
the emission of which they assist when they dry up, contract, and separate the valves
of the anther. The young stamen appears as a cellular green papilla, which usually turns
yellow. The anther is the first formed it presents a median furrow (the connective),
and two lateral ones (the future lines of dehiscence) the filament appears next, at first
wholly cellular, then traversed by a bundle of tracheae. The tissue of the anther is at
first a uniform cellular mass (fig. 700), in the middle of which a certain number of
cells are absorbed and leave usually four spaces, which gradually enlarge and form as
many cavities, nearly equidistant from the centre and the periphery. Bach pair of
let

;

°'°'°'

;

;

these small cavities eventually represents an entire cell

CL
CE

CE

C.f.

Ci

CI

(fig.

CM

701).

All these four

CE

CM
CM...

P.

700. Melon.

703.

Vertical section of young
anther (mag.), showing
the epidermal cells (CE),
and the inner cells (ci),
all

alike

and

homoge-

neous, in the middle of
which spaces will form.

Mother 701.

Melon.

Vertical section of an anthercell (mag.) with two cellules,
c E, epidermal cells ; c I, inner
cells ; c M, mother-cells contained in the cellules.

702. Melon.

Vertical section of an anther-cell
where the cellules are filled with
mother-cells.
CL, walls of the
cellules (mag.).

Melon.
(CM),

cells

originally hexagonal,
of which the septa are
destroyed, and con-

taining
each
pollen - grains
(mag.).

four
(p)

gradually fiU with mucilage, out of which are elaborated two forms of
cellular tissue, one of small cells (fig. 702, cl) that line the cavity, the other of large
The latter,
cells (cm) that fiU the cavity, and within which the pollen is developed.
cavities

become

; the granules
liquid,
which
the
thickens by
again aggregate, and form four nuclei floating in
the
mother-cells
degrees from without inwards, and finally forms four septa dividing

called mother-cells (cm), soon

into as

many

cellules.

filled

with a

fluid full of granules

Each nucleus then becomes coated with a membrane

(fig.

ANATOMY.

134

both the septa and the walls of the mother-cells disappear, and the
which filled them are set free as pollen-grains (fig. 704). As they
grow (figs. 706 and 706), the cellular tissue of the anther, in the middle of which the
cavities had been formed, are absorbed
a layer of cells which formed the walls of
the cavities now lines the membrane of the epidermis (fig. 699, oe), and rapidly

703), after whicli

four nuclei

(p)

;

changes into a layer of fibrous
cells (e)

;

the tissue which sepa-

rated the small cavities becomes

gradually thinner, and forms a
704. Melon.

septum which projects from the
connective towards the line of
dehiscence; this septum is soon destroyed, and the two cavities form but one
{anther- cell).
In some plants this septum is persistent, and the anther remains
quadrilocular [Butomus, fig. 326). In many plants the remains of the mothercells only partially disappear, and the rest connect the pollen-grains, as in
Orchis (figs. 359 and 360), where an elastic network causes them to cohere in small
masses.
Carpels.

—The anatomy of the carpellary leaves

is

analogous to that of ordinary
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times enormously hypertrophied, especially inBosacece and Pomacece (figs. 707 to 711),
and bears on the top the stamens, petals, and calyx.
Ovule.
Botanists often apply this name to the undeveloped seed ; but, to be
precise, they ought to confine it to the unfertilized seed.

—

To trace the development of the ovule, it must be examined long before the
bud opens it then appears as a papilla on the placenta, called the nucleus (fig.
712) around thebase of the nucleus (fig. 713) a circular ring is formed (s), which at
first grows at the same rate as itself, but, rising on its surface, it eventually
overtops and finally almost entirely envelops the nucleus
but before this takes
:

;

;

place, a second circular ring is developed

(s), which
and ends by reaching and overtopping it the nucleus (n) is
hence enclosed in two sacs, whose mouths are contracted, and on a level with its top,
thus forming a little cylindrical or cup-shaped cavity, consisting of two superimposed
rings touching at all points of their circumference.
The upper

follows

it

(fig.

714, p) outside the first

in its growth,

;

opening, belonging to the outer coat,
belonging to the
inner coat, is named en-

is

named

exostow.e (Ex)

;

the

lower,

The union
and ex-

dostome (End).

of the endostome

ostome

constitutes

i

the

which

always
corresponds to the top of

micropyle,

-.p
mj

i

715.

^^^^^^J^
713.

Walnut.

GYiile (mag.).

the nucleus.

Polygonum.

Oyule

The outer

714.

Polygonum.

Ovule (mag.).

cut
vertically
(mag.), p, prinmie ; s,
secuudiue ; N, nucleus
;

s.K,

embryonic

sac.

called the primine

(p), the inner the secundine (s) ; the nucleus (n) has also been
terms which refer to their order of superposition from without
inwards, not that of development. The funicle (f) is inserted on the primine, and
its contained bundle of tracheae, after traversing the primine and secundine, expands
at the base of the nucleus into a swollen coloured cellular tissue, termed chalaza,
oi^posite to which there is almost alwajj-s a corresponding swelling on the primine.
As the ovule, which is wholly composed of cellular tissue, grows, a cavity is formed
near the centre (fig. 715) of the nucleus, by the dilatation of one of its cells; this
cavity, which extends through the length of the nucleus, and adheres by its two
ends to the neighbouring cells, is the embryonic sac (s.e), or quintine.
Its walls
shortly become lined with a mucilaginous cellular tissue, developed from the circumference towards the centre, which fills the cavity of the sac ; this tissue, together
with that of the nucleus, constitutes the alimentary deposit destined for the embryo,
and is called albumen {perifipermum}. The ovule, thus organized before fertilization,
undergoes one of the three following changes
most frequently the embryonic sac
pushes away the nucleus on all sides, and its own parenchyma alone is developed,
when the albumen is more or less fleshy ; sometimes, on the contrary, the nucleus
presses upon the embryonic sac, and reduces it to a narrow tube, when the albumen
is farinaceous; sometimes, again, the action is reciprocal, and two kinds of albumen

coat

is

called the tercine

;

:

result,

For

—the white Nymphoea

this reason Gaertner,

(figs.

—

610, 647) aifords a remarkable instance of this.
bird's egg, limited the term

comparing the ovule with a
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albumen (wMte of egg) to the tissue developed witliin the nucleus (fig. 610, n), and
gave that ot vitellus (yolk of egg) to the tissue developed in the embryonic sac (s.e).
a,nnounced by the appearance of a body (fig. 716) destined to
form the embryo, suspended from or near the top of the embryonic sac (s.e). At
first it consists of a vesicle (v.e), named embryonic vesicle, filled with a granular matFertilization

is

which is formed first one cell, then others,
The
each of which bears a cytoblast on its wall.
vesicle
(fig.
upper and slender portion of this
717) is
the
portion
swollen
the suspensor ; in the lower and
suspensor
and
its
embryo is developed the vesicle
^
soon disappear, when the embryo develops, according
717. Dicotyledonous em!•
1J1
ITT
to whether it is monocotyledonous or dicotyledonous, bryo, in difierent
716. Polygonnm.
as we have already shown, and increases within the inTtaovnMm"^"™
Fertilized ovule, cut
vertically (mag.)cavity of the ovule, which it invades by absorbing
the albumen.
If the albumen has solidified before the growth of the embryo,
the latter remains small and takes up less room
and the absorption of the
The ovule is not
albumen is then delayed till the period of germination.
always provided with two coats
sometimes the inner coat alone (secundine) is
developed {Walnut, fig. 713) ; in others the nucleus remains naked {Santalacecc,
ter, in

;

TX1T

J

;

;

may undergo
changes due to unequal development altering the relative positions of its different parts. In theory, the hilum and chalaza correspond, and occupy
the base of the ovule, the micropyle being at the top or opposite end. If the
ovule develops uniformly, the arrangement is not disturbed, and the ovule is straight
or orthotropous {ov. orthotropum, fig. 716), and the embryo will also he straight. In this
case the position of the radicle answers to that of the micropyle, i.e. opposite the
hilum and chalaza, and the embryo is said to be antitropous {ov. antitropus. Nettle,
It is important to understand the changes the ovule

Mistleto, fig. 712).

before fertilization

fig.

;

678).

When the ovule develops unequally, one of two things may

happen l,the chalaza
be removed from the hilum towards the position occupied by the
top of the' ovule ; which top, by a reverse movement, may be turned towards the
hilum the axis of the ovule thus making a half turn upon itself, like a compassneedle turning from the north to the south pole. In this ease the
(Ch,

fig.

718)

:

may

;

civ-i/-i«Si?^fe,\

718. Dandelion.
Anatropous ovule
cnt vertically (mag.).

it

hilum not having been displaced, the vascular bundle which connects

722.

Clielidonium.

with the chalaza

is

—Anatropous ovule in different stages of development (mag.).

'23.

Vertical section
of

fig.

722.

forced to follow the latter in its revolution, and form a more
(e) in the thickness of the primine, named the raphe; the

or less projecting cord
ovule

is

then reversed ov anatropous

{ov.

anatropum,Sgs. 719 to 723). Here the embryo

.
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be straight, as in the Nettle, but tbe cbalaza will be the antipodes of the
hilum, the micropyle nearly touching the latter, and -the radicle corresponding to
the base of the ovule; such an embryo is called homotropous [ov. homotropus).

will

There are many examples of this {Sage, fig. 679 ; Chicory, fig. 680).
2. When the hilum and chalaza (figs. 724 ch, 725) are inseparable, and one
side of the primine (p) is more developed
than the opposite side, th e one lengthens while
Uf
*^^ otlier remains stationary ; the resistance
c._.
/ifflt_sh
» mr^ of the stationary side causes the lengthening
side to turn around the centre of resistance ;
the ovule (n) thus bent back upon itself is said
to be campylotropous {ov. campylotropum)
Here the embryo will follow the curvature of

^
Campy Jr^o^o'viue
(mag.).

^
-tu

s.

^

camp^itlpou^o^'ie, out

vertioauy (mag.).'
and the micropyle and chalaza (ch)
being both close to the hilum, the radicle and cotyledonary ends will be only
separated by the hilum, and the embryo is called amphitropous. The Wallflower (figs.
724, 726) and the Mallow (figs. 726-730) are well-marked instances of the curved
ovule and amphitropous embryo.
To these three types {orthotropous, anatropous, and campylotropous) all ovules
properly belong ; but there are many cases of intermediate types, which it is necesIn one case which, although very rare, runs through
sary to take into account.
the whole family of Primulacece, and occurs in Vinca, one side of the ovule develops

'^^•,--„
Mallow.

^j^g ovule,

,,FP^- ofr.development (mag.).
—Campylotropous
ovule m various stages
r,

enormously, while

'''^^-

730. Vertical section
of fig. 729,

,

the

other

gradually

atrophies

;

this

action continues after

and the micropyle, approaching the hilum more and more, ceases to
correspond to the radicle, which may hence be variable in direction m/)st commonly
the axis of the embryo becomes parallel to the hilum, and the embryo is called
het&rotropous {ov. heterotropus, PloMtain, fig. 692 ; Asparagus, fig. 594).
When the seed is mature, it becomes difficult to distinguish in its coats {testa
and endopleura) the primine, secundine, tercine (nucleus), and quintine (embryonic sac), which all enter into its composition.
The testa evidently represents
the primine ; and, as the raphe has pursued its course between it and the secundine,
this latter must be represented by the endopleura ; but the nucleus and embryonic sac
are either pushed back by the embryo, and reduced to membranes lining the inner wall
fertilization,

;

of the secundine, or they completely disappear; the secundine itself
pear,

may indeed disap-

and the embryonic sac alone remain with of without the nucleus.

Lastly, these

—

;
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The primine
the latter can be
cleanly removed, exposing the raphe between it and the endopleura ; and then the
endopleura is obviously formed by the secundine, with or without the tercine and

membranes may be united and confounded,

so as to

become indistinct.

therefore cannot be identified with the testa, except in cases

quintine, as

may

The three

when

be easily seen in the Orange.

typical modifications in the positions of the parts of the ovule being

known, we will indicate the corresponding portions of the embryo in the seed
First Type. Ovule straight (ortJwtropous), and consequently embryo antitropous
:

—

—the seed may be:
may

SECOiirD

TrPE.

be

erect

:

1,

superior)

1, erect (radicle

zontal-parietal (radicle centrifugal)

;

2,

pendulous (radicle inferior)

;

3, hori-

4, horizontal- axile (radicle centrifugal).

;

— Ovule reversed {anatropous), and embryo homotropous ;— the seed

(radicle inferior)

parietal (radicle centrifugal)

—

;

2,

;

pendulous (radicle superior)

;

3,

horizontal-

4, horizontal-axile (radicle centripetal).

Third Type. OrxAe curved
embryo is not much curved, the

{cawpylotropous),

and embryo amphitropows ;

if

the

radicle is inferior, superior, centripetal, or centri-

; if neither extremity of the embryo
turned towards the hilum, owing to the unequal growth of the coats, it is said to
be heterotropous it may then be either straight, curved, or flexuous, and the radicle
is inferior, superior, centripetal, centrifugal, or vague.

fugal, according to the position of the micropyle

is

;

ACCESSORY ORGANS.
To complete the anatomy

of the elementary and fundamental organs,

describe that of certain modifications of the cellular tissue
(jlands,

and

:

we must

these are prickles, hairs,

lenticels.

—

These are composed of a cellular tissfue analogous to that of the hark;
they must not be confounded with spines, which are fibro-vascular, and are merely
transformed organs, whose nature is indicated by their position; i.e. they are
aborted branches {Blackthorn, fig. 51), hardened stipules {Rohinia, fig. 114), petioles of
pinnate leaves become spiny after the fall of the leaflets {Astragalus Tragacantha),
Prickles.

leaves of which the nerves have lengthened into spiny points, to the destruction of

the parenchyma {Berheris,

cushions, which elongate greatly, and become
fig. 94)
pungent {Gooseberry, fig. 95). Prickles, on the contrary, are dispersed without order
on the stem and leaves, and even on the corolla, and are thickened, hardened, and
pungent hairs. When young, they exactly resemble hairs, of which we
are about to speak, and it is only when older that they thicken,
lengthen, and harden ; they occur on the Rose (fig. 50) in every stage

of

;

growth.

its

—

Cellular organs, which principally occur on branches,
and the nerves and under surface of leaves, especially young
°"^^
^^^^ ^^^ lengthened epidermal cells, covered by cuticle, like
those cells which do not lengthen. Hairs are unicellular, when formed
Hairs.

petiolcs,
731. Cabbage.

^'^ll^Tmi'f''^

'

of one elongated, vertical, oblique, or horizontal

cell,

which may remain simple

.

ACCESSORY ORGANS.
731), or branch,

(fig.

iii

a fork

(fig.

732), trident, star
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(fig.

733), &c.

Some branch

and resemble superimposed whorls (fig. 734). Chambered,
jointed hairs are composed of cells joined end to end, and forming
in stagesj

simple beads

(figs.

septate, or

736) or branches; sometimes a bundle of

785,

hairs radiates horizontally from a

common

centre, and, being united

.•:<%\^..i /,//-;:

732. 'Vniitlowgra^s. Bifur-

Gated one-

Alyssnm.

733.

73.5.

Starred one-celled
hair (mag.).

celled hair

(mag.).

by the

cuticle,

(mag.).

734. Alternanthera.

738. Mirabilis.

737. BlEcagnus.

Hair resembling
a necklace(mag. )

Badiated hair

Branched hair

(mag.).

(mag.).

Tradescatitia.

Chambered hair

resembles the rays of the sun

(fig.

The small brown

737).

scales

observable on ferns are considered as scarious hairs.

Glands.—'These are organs of secretion, i.e. they extract a peculiar liquid from
the materials with which they come in contact ; they are entirely ceUular ; the
cells of some glands project, and are called glandular hairs, which only differ from
ordinary hairs by the liquid they contain ; some are swollen at the tip ; most are
unicellular, as those

of the Snapdragon

The stinging
conical

cell,

on the calyx of the Sage

(fig.

(fig,

738),

and on the velvety palate

739).

hairs of the Nettle

of which the base

ia

(fig.

740) are formed of a single

swollen into a bulb, and surrounded

by a group of epidermal cells ; the top is lightly
bent, and it is the fragile tip of. this hair which,
breaking in the skin which it has penetrated, introduces the venomous
contained

juice

the

The

cell.

hairs

ing

in

sting-

the

of

have

Wigandia
lanceolate

tip

a
L

(fig.

741). Glandular hairs

mav
•/

when

be chambered,
the terminal
.

739. Snapdragon.

Glandular

Glandular one-

one-cefied hair
^mag.).

celled hairs

742. finapdragon.

Glandular
chambered hair
(mag.).

741 . Wigandia.
Stinging hair
with lanceolate
point (mag.).

glandular, as in the calyx of the Snapdragon

cell

alone

be

several superimposed cells

is

(mag.).

740. Nettle.

Stinging one-celled
hair, bent
at the top (mag.).

;

but

it

is

(fig. 742) ; or there may
invariably the upper ones alone which

Peltate hairs are composed of one cell lying horizontally on the leaf,
its centre to the epidermis, by means of a gland which forms its
{Malpighia).

secrete.

and adhering by
bfiiSe

True glands

differ

from glandular hairs only in projecting slightly or not at

all

ANATOMY,
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above the epidermis

;

they pass insensibly into each other, as ia glandular roses. The
and flowers of the Hop (fig. 743) are simple

superficial glands covering the bracts

(fig. 744) containing a liquid, and a resinous principle called by chemists
lupuUne ; these vesicles burst and soon disappear, vyhen the resinous principle
remains in the form of powder. Sometimes the glands are sunk in the thickness of
the bark, but they are always near the epidermis such are the glands called vesicular
of the leaves of 8t. John's Wort and Myrtle, and of the bark of the Orange, which
contain a volatile oil (fig. 745).
We have already described the nectariferous glands or nectaries, which secrete a
sweet liquid (p. 74).
The cavities called reservoirs of proper juice, in which gums, resins,
are

vesicles

;

elaborated and accumulated, are lined with peculiar cells ; they are
analogous to the vesicular glands, but more deeply immersed in the tissue.
Lenticels, formerly called lenticular glands, are not glandular; they

743.

9

745. Orange.
Vertical section of a fragment of rind,
showing the
reservoirs (R) of Tolatile oil (mag.).

744. Hop.
Superficial glands containing

Hop.

lupuline (mag.).

flower (mag.).

(fig. 746, 1), produced by excrescences
which have pierced the bark. Adventitious roots often spring
but they also spring from many other points which invalidates the

are prominences on the surface of the stem
of the endopleura

from

lenticels

opinion of

;

;

De CandoUe, who regarded

lenticels as the

buds of aerial roots.

ANATOMY OF ACOTTLEDONS.

—

Stem.
The stems of Ferns more nearly resemble those of cotyledonous plants
than do those of any other acotyledonous order. A transverse section of a Tree fern
stem (fig. 747) shows fibro-vascular bundles (f, v) of various
forms, disposed in a more or less irregular circle, which
surrounds a yellowish central disk (m), and is itself surrounded by a zone of the same colour (p) ; this disk and
zone are cellular, and communicate by larger or smaller
passages between the bundles.
The outermost blackish
zone is an envelope formed subsequently to the epidermis, of
747. Cyathea.
Transverse section of the stem.

A

the bases of the fronds.
transverse section of the bases
of these fronds displays a structure analogous to that of the

stem, on which their bases,

when

detached, leave remarkable scars.

The same

—

;
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and scars characterize the stems of the herbaceous ferns of Europe (figs.
The fibrorvascular bundles of ferns, whether exotic or indigenous, consist of a pale portion (fig. 747, v), formed of annular and
radiating prismatic (scalariform) vessels, surrounded by a very
narrow black zone (f), formed of woody

structure

748, 749).

f

Tracheae are invariably wanting.
other acotyledonous families contain fibro-vascular bundles in their stem;
in Mosses and Hepaticce the stem is com-

fibres.

A few

posed of elongated cells, which sometimes
become fibres ; the tissues of Lichens, Fungi,
AlgcB, &c., are entirely cellular.

Root.

ledons,
Trans rerae sectioa

roots of the higher acoty-

as

of the

present the

ferns,

structure as the stems

Male Fetn.

74,8.

—The

such

;

i.e.

same

bundles of fibres
749.

and

Male Pern.

surrounded by cellular tissue: EhizomeBhowmgthesoara(c)
of the old fronds.
these roots are always adventitious and often
aerial.
In the lower acotyledons they are formed of cells which reach the ground,
and then lengthen and bury themselves.
Leaves.
The leaves of acotyledons present the same structure as their stems ;
rhizome.

vessels,'

'

-^

.

_

—

in ferns,

we

find radiating prismatic vessels

nerves are numerous

;

single fibro-vascular bundle

elongated

cells

;

and black

in Lycopodiacem, the leaf
;

in Mosses

is

fibres

;

in Marsileacece, the

a cellular plate traversed by a

and Hepaticw, the nerves are represented by

in the lower acotyledons, the leaves and stem are represented by a

frond entirely composed of cellular

tissue.

little sacs, at first perfectly closed, then
opening at a certain period at one point of their surface, and emitting by this
opening a mass of corpuscules, usually cohering by means of a mucilaginous liquid
these organs are considered analogous to anthers ; we shall explain their nature in
the description of the Orders.
Spores are little membranous sacs, full of liquid, which germinate by lengthening
at some undetermined point of their circumference, and develop into a little plant
Spores are formed in particular cavities,
similar to that which produced them.
called sporangia they are the analogues of seeds, with regard to their functions, but
they are
they possess neither coats, caulicle, radicle, plumule, nor cotyledons
developed freely in the sporangium, and never, adhere to its walls, as the seeds of
cotyledons adhere to their placenta. The sporangium, which fulfils the functions of
a carpel, has neither style, stigma, nor ovarian cavity ; it is filled with a continuous cellular mass, in the midst of which are certain isolated cells, destined to
reproduce the plant. We shall explain the spores and sporangia when describing

Reproductive Organs.

Antheridia are

;

;

the characters of the Orders.

;

ELEMENTS OF VEGETABLE PHYSIOLOGY.
FOOD OF VEGETABLES.
The food necessary for the development of the plant is drawn from the soil by
is absorbed by means of the spongioles which terminate the root-fibres,

the root, and

and which are composed of a renewable cellular tissue having no epidermis.
The substances drawn from the soil are, carbonic acid, ammonia, and alkaline
and earthy salts dissolved in water. Carbonic acid comes 1, from the rain, which
has dissolved it in passing through the atmosphere 2, from the slow decomposition
of humus or mould, the carbon of which combines with the oxygen of the air,
which the water holds in solution.
The ammonia comes 1, from rain during
storms, when, by the influence of electricity, it is formed from the nitrate of
ammonia 2, from the putrefaction of vegetable or animal matter, at the commencement of which azote and hydrogen combine. This decomposition is aided by adding
:

;

:

;

chalk to cultivated

soil

;

for chalk, as Boussingault has proved, attacks insoluble

and favours the formation of ammonia. The alkaline and earthy
salts, and notably the sulphates, and phosphate of lime are derived from the soil
the sulphates are decomposed by the ammonia, which substitutes itself as their base,
and forms a sulphate of ammonia, which, being soluble in water, and containing
azote, hydrogen, sulphur, and oxygen, is eminently adapted for the nourishment of
Phosphate of lime, which is insoluble in pure water, is soluble in water
plants.
containing either an ammoniacal salt or carbonic acid only, as is the case with rain.
The water which holds in solution these different inorganic substances is a colourless
liquid, which rises by the vessels into the root, stem, and leaves, fills the cells and
their interstices, in which, during life, are formed the organic matters which
azotized matters,

be deposited in the tissue of the vegetable, or to assist in its growth.
all binary compounds, which
sometimes remain isolated, sometimes enter into combination with one another. But
the organized substances which are found in the plant are the results of more complicated combinations ; we have already spoken of cellulose and sta/rch, allied to which
is a third substance named dextrine, which does not turn blue with iodine and which
are- to

The above-mentioned inorganic substances are

is

soluble

cellulose

in water

and

starch,

;

its

chemical

composition

is

exactly the

same

as that

of

which are ternary bodies, composed of carbon, together with
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hydrogen and oxygen in tlie same proportions as water. These three bodies, formed
from the same elements in similar proportions, are called isomerous bodies the
difference between them consists entirely in the manner in which their molecules
are grouped it is therefore simply necessary to derange these molecules to convert
dextrine, cellulose, and starch into each other.
The sugar yielded by the Sugar-cane, Beetroot, and many other vegetables is also
;

;

a ternary compound very similar to the preceding ones, containing one molecule

more of water than

starch, dextrine,

and

cellulose contain.

Glucose or grape-sugar only differs from cane-sugar in containing three molecules

more of water. Thus starch or dextrine, with an additional molecule of water,
becomes cane-sugar and grape-sugar from which three molecules of water are
abstracted becomes cane-sugar.
Organic acids, such as acetic acid, which is found in the sap of plants, and forms
;

in sour wine, pectic acid in the gooseberry, tartaric acid in grapes, malic acid in
apples, citric acid in the lemon and other fruits, gallic acid in oak-galls and bark, &c.,

are ternary compounds which contain carbon and the elements of water (oxygen and
hydrogen), plus a certain quantity of oxygen. Oils, essences, resins, chromule or
chlorophyll, are ternary compounds, formed by the combination of carbon with the
elements of water, plus a certain quantity of hydrogen.
Besides these, vegetables contain, especially in their bark, quaternary compounds
of carbon, hydrogen, oxygen, and nitrogen ; these crystallize, and are always found
in union with an organic acid which forms a salt with them, whence their name of
vegetable alkalies.

The Poppy contains morphine, narcotine, &c. the Nux vomica, strychnine the
genus Cinchona, quinine, cinchonine, and cusconine. Experience has proved that the
poisonous and medicinal properties of vegetables reside in the organic alkalies.
Other organic substances frequently found in vegetables are still more complicated ; for, besides oxygen, hydrogen, carbon, and nitrogen, plants contain sulphur
and phosphorus these are albumen, fibrine, and casein ; the proportions of their
;

;

:

elements are similar, although their physical properties are different ; whence the
name ot protein by which chemists designate the essential principle- of all those
substances that are collectively designated albuminous. Protein has been alluded
it constitutes the nutritious element of vegetables, for without
to under the nucleus
Fibrine is a
this liquid.
it no blood can be formed, and it is always found in
compound substance, insoluble in water, like cellulose it may be looked upon as the
origin of all the parts of a plant it always exists in them, and especially in the
;

;

;

Albumen coagulates with heat like starch; it constitutes nearly
seeds of cereals.
the serum of blood and the white of eggs, and abounds in the juices of plants.
Casein, which forms with starch the nutritive part of beans, lentils, and peas,
constitutes essentially, in the milk of animals, the nutriment that the young receives
all

Gluten, which forms the base of leaven or yeast, exists in
from its mother.
of the same elements (less the sulphur and phosphorus)
composed
is
and
most seeds,
casein.
and
fibrine,
as albumen,
The elements of carbonic acid {oxygen and carbon), of ammonia {hydrogen and

;; ;
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water [oxygen and hydrogen), and the sulphur of soluble sulphates, supply
most of the materials of vegetables.
The carbon of carbonic acid by uniting with
the elements of water forms cellulose, sugar, gum, starch, &c. an excess of oxygen
produces vegetable acids (malic, citric, acetic, gallic, &c.) an excess of hydrogen
produces chlorophyll, oils, resins the azote of ammonia, added to the elements of
water and of carbonic acid, gives rise to vegetable alkalies [quinine, morphine, &c.)
combined with azote, oxygen, hydrogen, and
finally, sulphur and phosphorus,
carbon, form three organic substances of similar composition, namely, jibrine,
albumen, and casern; these supply the animal kingdom with essentially nutritious
nitrogen), of

;

;

;

elements

;

as stated above, they are always

found in the blood, united with other

substances, and notably with a certain quantity of phosphate of lime, a salt which
constitutes the solid part of bones.

Humus

or mould is the name given to the black carbonaceous matter which
from the decomposition of organic substances vegetable mould is nothing
but cellulose, which burns slowly under the influence of the oxygen of the atmosphere,
and changes into carbonic acid, which, dissolving in the water of the soil, passes into
the substance of the vegetable. The decomposition of the mould is assisted by
mineral alkalies [potash, soda, chalk, magnesia), which induce the formation of
carbonic acid, and form with it soluble carbonates, absorbed by the roots then,
under the influence of these same alkalies, the water and carbonic acid decompose,
and vegetable acids are formed, more or less oxygenized, with which they combine
results

;

;

finally,

these acids change,

and become

sugar, starch, or cellulose.

Thus, vegetable acids are indispensable to the existence of plants, and their
formation depends 1, on the water and carbonic acid which combine to form them
2, on the mineral alkalies which induce this combination. Now these alkaline bases,
:

which play so important a part in vegetation, reside in hard or soft rocks, named
which are silica, alwmina, potash,
magnesia, lime, &c. ; these bases are liberated by the disintegration or decomposition
of the rocks, of which the debris, more or less changed, constitute arable soil.
The
rocks are disintegrated by the water which, having penetrated them, expands in
passing to the state of ice, and thus overcomes the cohesion of their elements.
These elements are then dissolved by water, either pure, or containing oxygen, or
loaded with carbonic acid it is thus that the aluminous and alkaline silicates are
disintegrated and dissolved, previous to forming argillaceous soils.
Alkalies, and especially potash, when mixed with soil, are rendered soluble by
the addition of sulphate of lime, as Deherain has proved. Since the sulphate of lime
changes the salts of potash into sulphate of potash, it has been supposed that the

feldspar, mica, granite, gneiss, basalt, the elements of

;

greater solubility of potash after being thus treated is attributable to this transformation; this hypothesis has not yet been practically proved, and we do not know
whether the sulphate acts chemically on the potash, or whether its effects are purely
physical, the object being to liquefy the soluble salts, to preserve them from the ab-

sorbent action of the earth, and to facilitate their absorption by the roots of the plant.
But, whatever be the explanation, this property of sulphate of lime proves the advantage
of adding it to the soil in which leguminous fodders are cultivated [Trefoil, Lucerne,

JSrUTEITION or VEGETABLES.
Sainfoin), of whticli the ashes are rich in potash

145

while, on the contrary, the addition
of carbonate of lime, which induces the formation of ammonia, is very usefully
employed in the cultivation of cereals, for which azotized manures are necessary.
Silica is useful, because, being powdery and insoluble, it admits air and moisture, alumina, because it retains moisture,

;

around the roots

influence of water acidified by carbonic acid,

it

hence the importance of marl, which
composed of pure silica or of pure chalk,

is

silicates
soil is

;

of c^ay, the roots cannot penetrate

The

it.

;

lime, because,

under the

replaces the alkaline bases of the

and lime.

a mixture of clay

it is

absolutely sterile

best soil

is

;

if it is

that in which clay

is

If the
wholly

mixed

with carbonate of lime and sand {silica), in such proportions that air and moisture
readily permeate it.
Tillage improves the soil by breaking it up, and multiplying the surfaces which
ought to be in contact with carbonic acid, the ammonia of the rain, and the oxygen
of the air, so that the debris of the rocks may be rendered soluble, and form arable
land.
The period of fallow is that during which the soil is left to atmospheric
While the land is thus left fallow as a preparation for certain crops, it
influences.
may be occupied by some other plant which does not rob the soil of the materials
required for such crops ; this explains the theory of the rotation of crops.

NUTRITION OF VEGETABLES.
Absorption.

—The roots are the principal organs of absorption

;

they pump up the

The upward
liquid into which they are plunged, by means of their permeable cells.
if
a
tube closed
discovery
in
physics
movement of the sap is explained by a recent
:

—

plunged into a

less
below by a porous membrane, and filled with
equilibrium
of
density,
an
dense coloured liquid, there is soon a tendency to establish
and the dense liquid in the tube becomes coloured by the addition of the less dense
liquid outside it, and the two liquids stand at different heights ; that in the plunged
tube rises above its level, and only stops rising when its density is no longer greater
than that in the outer tube. But to produce this equilibrium, the exterior liquid

a dense liquid, is

must receive a certain quantity of that within thus there is a double current established through the porous membrane the one from without inwards, called endos;

;

mose the other, less in degree, from within outwards, called exosmose. This action
accompanies the absorption of fluid by the roots the damp soil contains water laden
with ammonia, carbonic acid, and different salts the roots, as well as the stem, are
composed of a series of superimposed cells, some of which are filled with a dense juice,
and others with vessels in which the liquid can easily rise by capillary action the
spongioles which terminate the root- fibres having no epidermis, are very permeable,
the water of the soil penetrates them, the juice which they contain is diluted by
this water, and to establish equilibrium the sap rises from cell to cell to the top of
.

;

;

;

;

the plant.
Circulation.

—When the water of the

and mineral matters dissolved in

it,

laden with the carbonic acid, ammonia,
has peneti-ated the plant, it takes the name of
soil,

li
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ascending sap ; this sap thickens as it ascends, in proportion as it dilutes and dissolves
the materials in the cells but to the motive force of the endosmose and capillary
action is added another not less powerful this is the attraction exerted from above
;

:

by the buds, which draw up the food necessary to their development, and by the
already formed leaves, from the surface of which copious evaporation is carried on.
The empty spaces resulting from this evaporation and from the substance assimilated
by the buds, are filled by the sap in the parts immediately below these repair their
losses in their tarn, and this action is continued from above down to the roots, for
which the soil is the reservoir.
The buds are the first organs of the vegetable which awake in spring from their
;

when they begin to swell, the resulting movement of the sap stimulates
the roots, which recommence their functions ; from this time the ascending current,
assisted by the endosmose, is established through the swollen tissues of the thickened
materials deposited the preceding year. Nevertheless, although it is the buds which
give the roots the signal to recommence their work, the work of the roots is carried
winter torpor ;

on independently of the influence of the buds for these remain closed long after the
sap has begun to rise with remarkable force and abundance. If at the period of
the spring sap an incision is made in a stem, a stream of sap flows from it, and the
proof that neither the buds nor the leaves are the cause of this phenomenon is that
An example of this
it occurs just the same on a stem deprived of buds and leaves.
is seen in the tears of the vine, which flow from the stem when the plant is pruned,
and even when it is cut almost to the ground; but as the buds lengthen, and as the
branches resulting from their elongation become covered with leaves, the suction of
the young branch and the evaporation from the surface of the leaves become active
forces, which join those of the endosmose and capillary action to assist the ascension
;

of the sap.

When

the branches are developed and consolidated, the

slackens, but without ceasing

ments of the

;

its

only object

now

is

movement of the

sap

to provide for the daily require-

and

to prepare materials for the vegetation of the following year.
of sap has taken place early, these materials are prepared before
autumn, and then the August sap is produced, which represents a second spring.

plant,

When the spring rise

In the autumn, the tissues, more and more solidified, dry up the leaves, of
which the canals become obstructed by a continual efBux of materials, cease to vegetate, and fall ; evaporation is thenceforth arrested, and with it the movement of the
sap ; and finally, life is suspended for several months.
The ascent of the sap does not always take place in the same manner ; in spring
it rises across all the woody tissues
in old branches, across the sap-wood only. Later,
most of the vessels are empty except of gases it is then by the cellular tissue that
;

;

;

the sap rises to support the vegetation.
When the sap, laden with the materials that it has dissolved in its ascending
and diverging march, has reached the young branches, it penetrates their cortical
pith and the parenchyma of the leaves ; there it finds itself in contact with the air

which has penetrated by the stomata into the intercellular spaces ; then it undergoes important modifications, and loses a large portion of its water, which evaporates
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on the outside.
phyll.

The

The cells of the green parts of the bark and leaves fill with chlorolatex of the laticiferous vessels becomes charged with coloured granules,

and the sap, thickened and enriched with new principles, descends from the leaves
along the inner surface of the bark towards the roots. This descending movement
is

easily proved

it is sufficient to prune the bark of a young branch to see the
sap,
ooze from the upper lip of the incision and not from the lower. If
the stem be tightly corded, after some time the bark swells, and forms a cushion
above the ligament, whUe the stem below will preserve its original diameter. For
this reason the elaborated sap is also called descending sap.
;

if it is coloured,

The elaborated sap furnishes the cambium, a gelatinous fluid which permeates
the cellular zone, and in yvhich are formed the elementary organs which combine to
produce growth in the vegetable.
In dicotyledonous stems, the cambium

woody and

is

principally deposited between the

cortical systems, within the layer of laticiferous vessels

and the
of the liber, in contact with which the descending sap flows. The young
springing from the axil of a leaf are placed in the direction of the flow of
from that leaf, and which, accumulating at the base of the petiole, elaborates

fibres

buds
latex

there

the elements of cambium.

In monocotyledonous stems, the fibres analogous to the liber and the vessels of
the latex, which each fibro-vascular bundle contains, furnish an elaborated sap, which
deposits cambium in heaps dispersed through the stem ; so that their terminal bud
profits by the sap elaborated by the leaves of the preceding bud.
Finally, rain, containing the materials for the food of the vegetable, is absorbed

by the tips of the roots, rises in the stem, crosses the wood system, reaches the
parenchyma of the leaves and the cellular tissue of the barb, where it undergoes the
action of the air, becomes elaborated sap, descends through the bark, deposits a
zone of cambium between the liber and alburnum, and arrives at the tips of the
roots, whence it started ; thus establishing a true circulation.
Oyclosis is a peculiar circulation which Schultz has discovered in the laticiferous
vessels ; he observed that the coloured granules flow in sinuous tracks, being carried
by the latex currents in various directions along the courses of the anastomosing
laticiferous vessels.

Physiologists have proposed different theories to account for the propelling

which puts the latex in motion but Mohl has shown that this motion is not a
phenomenon, but that it always arises, either from a rent in the tissue, whence
the latex necessarily escapes, or from a mechanical pressure on the tissue, which
sets the latex in motion; as also that this motion soon ceases.
But if cyclosis is an obscure and doubtful phenomenon, this is not the case with
the intercellular circulation {rotation), which can be observed in the septate hairs of
certain plants (Tradescantia), and especially in the cells of certain aquatics (as
Cha/ra)
Chara is a leafless, frondless acotyledon its internodes, whether isolated
or in bundles, consist of cylindrical cells placed end to end each internode produces at its top a whorl of cells similar to itself, which speedily become similarly
septate.
If one of these cells be placed under a microscope, and cleared from the
force

;

vital

;

.

;

L 2

;
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calcareous crust which often envelops

numerous granules are seen
and forming a current which rises
along one of the lateral walls, then flows horizontally along the upper wall, then
descends along the other lateral wall, and becomes again horizontal along the lower
wall of the cell. It is this intracellular motion which has been called rotation, a
very inappropriate term, for which it would be better to substitute that of cyclosis
(abolished by Hugo Mohl), which expresses much more exactly the circular movement of the sap in the cell.
The carbon of plants is derived from the carbonic acid contained
Respiration.
the roots absorb it with the water of the soil which holds it in solution
ill the air
whilst the carbon of the air enters the leaves through their stomata. Many
experiments prove that the leaves and green parts exclusively possess the power of
decomposing carbonic acid, thus separating the oxygen, and restoring it to the
atmosphere they also decompose water and retain the hydrogen this power is
only exercised under the influence of sunlight. Now animals are constantly burning
carbon by means of the oxygen of the air, and exhaling carbonic acid, in which
operation they consume an enormous quantity of oxygen ; but plants, by their
respiration, restore the balance, for they provide an inexhaustible store of pure
oxygen, and incessantly repair the loss which the atmosphere has sustained through
like a bark,

it

floating in a transparent liquid within the cell,

—

;

;

;

the respiration of animals.

The power possessed by

leaves of decomposing carbonic acid ceases at night or
then the carbonic acid, absorbed by the roots with the water of the
soil, enters the stem, and remains dissolved in the sap with which the plant is
impregnated soon this water evaporates through the leaves, and carries off the

in darkness

;

;

carbonic acid which

it

held in solution.

The green parts of plants absorb oxygen during the night by a chemical process,
which tends to produce a change in the materials contained in their tissues. To
blanch plants, they must be placed under the same conditions as the green parts of
vegetables are during the night, namely, in continuous darkness ; the carbonic acid
is then not assimilated, the green chlorophyll is not formed, and their tissues contain an excess of water ; and the horticulturist is thus enabled to expel the bitter
principle from stems or leaves.

This exclusive property of the green parts is perhaps due to their having
absorbed the chemical rays of the solar light, which rays may aid in the decomposition of carbonic acid in the chlorophyll.
Respiration, which is the reciprocal action of the sap upon the air, and of the
upon the sap, is carried on in the intercellular spaces {lacun^n) beneath the
siomata, where the air comes into contact with the parenchyma. Submerged plants,
which have no epidermis, and whose parenchyma is hence exposed to the fluid,
decompose the carbonic acid which the water always contains, under the influence
air

of light transmitted through the water

they fix the carbon and reject the oxygen,
which remains in solution, and supports the life of aquatic animals. Here, as in
the air, the Animal and Vegetable Kingdoms reciprocate only under the stimulus
of light; and if the water be too deep, the plant becomes pale and etiolated.
;

;
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Besides the elaboration of sap by the green tissues,
other truly respiratory
processes are carried on in the plant for the purposes of
assimilation
thus, when
the seed germinates, it absorbs oxygen and liberates
carbonic acid; a process
analogous to the respiratory in animals, and which is continued
until the first leaves
of the embryo are developed.
Similar respiratory processes accompany flowering
the petals and stamens absorb, by day as well as by night, much oxygen,
and emit
much carbonic acid ; hence the noxious quality of the air in a room full of plants
;
which is greatly increased by the exhalation of carburetted hydrogen, contributed
:

by the

volatile oils to which the perfume of the corolla is due.
Evaporation is a phenomenon analogous to the pulmonary perspiration of
animals, and should be treated of after respiration. Evaporation is one of the
most active agents in the ascent of the sap ; it goes on through all the pores on
the surface of the green parts, but especially through the stomata ; increasing or

diminishing as the surrounding air is drier or moister.
Leaves possess in a slight degree only the power of absorbing the watery vapour
in the air ; and though certain uprooted plants remain fresh for some time, this is

due to their losing little by evaporation. So, too, leaves floating with their lower
surface on the water do not wither, not because they absorb water, but because their
stomata being stopped up, evaporation is arrested.
Excretions.—

A plant,

after being nourished

by the materials of the elaborated
and especially by its root, all useless or noxious
matters.
Thus, to express in a few words the nutritive functions of its life, a
vegetable may be said to absorb, breathe, assimilate, perspire, and excrete.
Direction of the Axis.
The stem tends always to ascend, and the root as
uniformly to descend, and even in underground stems the tip of the rhizome always
turns upwards. In the Mistleto, a parasite, the seed, fixed to the branch of a tree,
germinates on the bark, and always directs its radicle towards the centre of the
branch, and its plumule in the opposite direction here the tree takes the place of
the soil, and the root obeys a centripetal, the stem a centrifugal force.
Attempts have been made to elude this general law of the direction of axes,
by reversing the seeds of young plants, when the root bends round to the earth, and
the stem turns upwards. A box of damp earth has been so suspended that seeds
could be planted on the lower surface of the earth, the soil being above, air and
sap, rejects by its leajves, glands, bark,

—

;

light below

still the stems rose into the earth, the roots descended into the air.
;
Movements of Leaves and Flowers. Leaves constantly direct their inner surface
towards the sky, and their outer towards the earth ; if this direction is reversed by
twisting the base of the petiole, the leaf constantly tends to turn round in spite of
all obstacles, and if these obstacles be insuperable, it gradually dies
if the branch
be reversed artificially, the petiole twists ; if the reversion is natural, as in weeping
trees, the torsion of the petiole is spontaneous, and the inner surface turns towards
the sky if, finally, a leaf be so suspended that its blade is horizontal and its inner
surface is turned downwards, the blade speedily turns round, and resumes its normal
This instinct of the leaf depends neither on air nor on light, for it is
position.
displayed in water and in darkness. But with many species, the state of the

—

;

;,

—
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gloomy or bright, dry or moist, hot or cold, gives i-ise to
movements in leaves and flowers. Thus, during the night the leaflets of the
Bean and of Trefoils rise those of the Liquorice and of Hohinias hang vertically.
This phenomenon has been called the sleep of plants; and to prove that this sleeping
and waking depends on the absence and presence of light, plants have been, caused
to sleep at mid-day, by placing them in the dark ; whilst others have been wakened
at night by a strong artiflcial light.
There are various exotic plants, which, waking by day and sleeping by night

atmospliere, whether

singular

;

in their native country, retain in our houses the habits of their climate, which
being the reverse of ours, they sleep during our day, and wake when the sun has

Tropical plants wake and sleep with us as if we had a
Certain plants exhibit movements induced by accidental external
the Sensitive Plant {Mimosa pudica). Its periods for sleeping and

sunk below our horizon.
perpetual equinox.'
stimuli; such

is

waking do not precise^ coincide with our night and day,

its waking periods being
a gentle shake, a breath
of wind, the passage of a storm-cloud, the falling of a shadow, offensive vapours,
the most delicate touch, cause the leaflets to droop suddenly, and closely overlap
each other along the petiole, which then droops also but soon after, if the cause
be removed, the plant recovers from this sort of faint, all its parts revive and resume

subject to vicissitudes depending on the slightest causes

:

;

their first position.

Venus' Fly-trap {Dionwa muscipula)

a small ISTorth American herb, whose
it
its leaves terminate in two
rounded plates, joined by a hinge like the boards of a book, and fringed with
marginal bristles on their upper surface are two or three little glands which distil
a liquid attractive to insects';' when a fly touches these, the two plates close sharply
and seize the insect, whose efforts to escape increase the irritation of the plant,
which finally crushes it when the insect is dead and all movement has ceased, the
plates expand again, and await a fresh victim.
These phenomena] which are"T!he'
excitability is fatal to the insects

is

which approach

;

;

;

not so exceptional as might be supposed ; many plants of
our climate offer analogous though much less remarkable examples.
The opening of some fiowers is due to the stimulus of light most open by day,
though some by night, as the Marvel of Peru (Mirahilis longifiora and Jalapa) ; others
open and close at various hours, and the hour of the day may be ascertained by
watching their habits. Linnaeus arranged his floral dock in accordance with these
periodical changes but such a clock, in our variable climate, is often too slow
or too fast ; it can only be correct in the torrid zone, where there are but few
atm.ospheric changes.
The heat and moisture of the atmosphere also influence the daily motions of
effect of excitement, are

:

;

certain species foretell rain by closing in the middle of the day, or by
remaining open in the evening, or by not opening in the morning. Attempts have
been made to construct a floral harometer from these observations, but its performances are far more irregular than those of the floral clock.

flowers

•

:

These statements are
Ed.

observers.

opposed to

all

the

established

phenomena of

plant-life,

as

known

to English

;
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Under Organographj, the fertilizing action of tlie pollen on tlie
was alluded to, but not explained we stall now analyse sonxe details of
wonderful process, the most important of all departments of Vegetable

Fertilization.

ovules
this

;

Physiology.

The ancients bad confused

who wrote

ideas as to the nature of the stamens

after the Renaissance

;

the botanists

hazarded some vague conjectures on this subject

and it was only towards the end of the seventeenth century that their true functions
were assigned with precision to the pistil and stamen. Tournefort rejected the fact
of fertilization, and persisted in considering the stamens as organs of excretion.
After his death, the most devoted of his disciples, Sebastian Vaillant, in a discourse
delivered in 1716 at the King's garden, explained the functions of the stamens, and
demonstrated incontrovertibly the phenomena of fertilization in plants. Thanks
to this discovery, the date of which is known, France claims the honour of the
most important discovery which had hitherto been made in Botany. Eight years
later, Linnaeus popularized the doctrine of fertilization by his writings, which were
no less remarkable for their learning than for their logical accuracy and poetic
charm.
A few examples will suffice to prove the necessity of the pollen to fertilize the
ovule.
The Bate is a dioecious tree, whose fruit is the principal food of certain
eastern nations. From time immemorial these have habitually suspended panicles
of male flowers on the female plants, when fertilization invariably ensues. These
nations, when at war, destroy their enemies' male Date-trees, and so starve their
owners by rendering the female plants

sterile.

rainfall is excessive at the flowering season of the Yine, the growers
say that the vine nms, i.e. that the pistils are abortive ; which is owing to the pollen
having been washed away, and fertilization having consequently not been effected.

When the

In newly-discovered Pacific islands, dioecious Gucurhitacece introduced for the first
time have produced female flowers; but there being no males, fertilization has
never taken place. Botanists can prevent or produce fertilization by cutting away
all or some only of the stigmas of a pistil ; in the latter case the ovaries corresponding to these stigmas do not produce seed. A pistilliferous Palm cultivated in
a hothouse at Berlin had been sterile for eighty years, when some pollen from a
staminiferous plant of the same species was sent by post from Garslruhe, by which
the Berlin tree was fertilized; it was then left sterile for eighteen years, after which

and the operation succeeded as at first.
Experimenters have employed other means to demonstrate the physiological
stigma of
action of the stamen they have placed the pollen of one species on the
been
have
individuals
a different species, belonging to "the same genus, when
cross
by
produced
produced partaking of the nature of both species. Plants thus
time

it

was again

artificially fertilized,

;

fertilization are

termed hybrids ; their organs of vegetation are pretty well deve-
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loped, but those of reproduction are imperfect,

and their seeds are

unfertile after

one or two generations.
Connected with this interesting subject of fertilization is the history of
Cwlehogyne ilicifolia, an Australian Buphorbiaceous shrub, which cannot be omitted
here.
Its flowers are dioecious, and for many years female individuals have been
cultivated in Enghsh Botanic Gardens, which, without the co-operation of stamens
(for there is not a single male plant in Europe), have produced seeds which have
germinated, and produced in their turn individuals perfectly resembling the mother

Here the production of fertile seeds without the intervention of pollen is
incontestable.
But we do not think that this exceptional phenomenon (which has,
however, been almost authentically paralleled by Hemp and Mercurialis, both
plant.

indigenous dioecious plants) will overturn the admitted doctrine of the fertilization
of the ovule by the poUeu ; and we find no difficulty in admitting that Nature has
given to the seeds of certain dioecious plants a power of multiplied reproduction,
which may extend to several generations, such as is proved to exist in the case of
Aphides. Besides, the force of the anomaly presented by Gaelebogyne cannot be estimated at its true value until time shall have shown whether this power is limited or
indefinite.

The period of fei-tilization is that at which the flower exhales its perfume and
appears in its full beauty ; the stamens and pistil then exhibit spontaneous motions,
which in some species are very remarkable. Thus, in the Berheris, the filaments of
the stamens are at first pressed between the two glands of each petal, which as
they spread force the filaments to spread also ; these soon free themselves under
the stimulus of the sun, aided by a slight evaporation which has contracted these
and the glands which retained them ; when they quickly resume their original bent
position and approach the pistil, on which the anthers shed their pollen.
This
action, which is efi'ected by the solar rays, may be artificially induced, either by
gently irritating the filaments, or by shaking the fiower ; for the least shake or
The same irritability is observable in Parieslightest touch releases the stamen.
taria and in Nettles, the filaments of which lie curved back within the calyx, but

when the anther, which was previously
down at the bottom of the flower, is carried up, and sheds a little cloud of
Rue sheds its pollen with less force but with better aim it has four or five

instantly spring up, if lightly touched;

pressed
pollen.

;

on most flowers there is one stamen which, instead
of spreading horizontally over one or between two petals, bends over the pistil,
against which the filament presses. If patiently watched, the anther will be found
when the stamen, having fulfilled its function, falls
to open and emit the pollen
back, and another rises to take its place, and so on in succession till all the anthers
have in turn shed their pollen on the pistil. The elasticity of the anthers is not
always sufficient to discharge the pollen on the stigma.
The conditions under
which the pollen is discharged are very various in many cases the flower is fertilized
before expansion in many others, the anthers are placed above the pistil, and the
pollen is brought directly into contact with the stigma
but it frequently happens
that the position of the stamens is unfavourable to their pollen reaching the stigma,

petals

and eight or ten stamens

;

;

;

;

;
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insects.

Butter-

moths, bees, and often very small Coleoptera may be seen at the bottom
eagerly seeking the honey, and thus becoming useful auxiliaries in
the fertilization of the pistil, either by dispersing the poUen with their wings, or
by carrying the pollen of one plant on the hairs of their bodies to another plant
of the same species. Here we must notice a very interesting series of coincidences
when the anthers open to shed their pollen, the stigma becomes viscous to retain
nectar is distilled by the glands, and nectar-feeding insects make their appearit
ance lastly, at the same often very brief period, the corolla expands, whose
colour and scent must affect the powerful sight of insects and their subtle sense of

flies, flies,

of flowers,

:

;

—

;

—

smell.

Mr. Darwin has recently published, on the fertilization of certain plants, experiments which throw a new light on Natural Science, and plainly reveal the marvellous
precautions taken by Nature to prevent the degeneration of species.
He has endeavoured to give the rationale of the differences observable in the flowers of Primula.
In this genus the same species presents two very remarkable forms a long-styled, in
which the stigma is' globular and wrinkled, and exactly reaches the mouth of the
corolla-tube, far overtopping the anthers, which only reach half-way up the tube.
In the other form the style is not half the length of the corolla, and the stigma is depressed and soft, but the anthers occupy the upper part of the tube, their pollen is
larger, and the capsule contains more seeds than that of long-styled individuals. This
dimorphism between longistyled and brevistyled primroses is constant the two forms
are never met with on the same individual, and the individuals of each form are
about equal in number. Mr. Darwin covered with netting plants of both the longstyled and short-styled forms, most of which flowered but as neither produced seed,
:

;

;

he concluded that insects are necessary to their fertilization. But as, in spite of his
utmost vigilance, he never saw any insects approach uncovered primroses during the
day, he supposes that they are visited by moths, which find abundant nectar in
them. He endeavoured to imitate the action of insects, which, while extracting
honey from flowers, are the agents of their fertilization, and his experiments led
If we introduce into the corolla of a shortprimrose the trunk of a moth, the pollen of the anthers placed at the mouth
of the tube adheres to the base of Hie trunk, and it may be concluded that this
pollen will necessarily be deposited on the stigma of the long-styled primrose when
the insect visits it. But in this fresh visit, made to the long-styled primrose, the
trunk descending to the bottom of the corolla, finds the pollen of the anthers which
are situated there this pollen adheres to the end of the trunk, and if the insect
visits a third 'flower, which is short-styled, the end of its trunk will touch the stigma

him

to very interesting conclusions.

styled

.

;

placed at the base of the tube, and will deposit the pollen on it. Besides this it
may be admitted as very probable that in its visit to the long-styled flower, the
insect in drawing back its trunk, may leave on the stigma a portion of the pollen
from the anthers placed lower down, and the flower would be thus fertilized by
It is besides nearly certain that the insect, when plunging its trunk into a
itself.
short-styled corolla, will have rubbed the anthers inserted at the top of the tube.
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and deposited on the stigma of the flower a portion of
corolla of primroses contains

many

which, moving about the flower in

its

own

pollen.

Finally, the

tiny hemipterous insects, of the genus Thrips,

transport from the anthers
by which means again the plant

all directions,

stigma the pollen which adheres to them

;

to the

will be

self-fertilized.

In the

fertilization of dimorphic species four operations are

self-fertilization of the long-styled flower;

flower

;

3, fertilization

the two

short-styled:

self-fertilization

2,

Mr. Darwin

calls

:

—

1,

short-styled

and 4, that of the long- by the
homomorphio ; the two others, hetero-

of the short- by the long-styled
first

thus possible

of the

;

Tnorphic.

Mr. Darwin has artificially fertilized flowers in these different ways, by prothem from insects, and he has found in the wild -pTimrose '{Primula veris] and

tecting

in the Chinese primrose {Primula Sinensis) that heteromorphic unions produce conThus primsiderably more capsules and good seeds than homomorphio unions.

two sets of individuals, which, although belonging to the same species,
and both possessing stamens and pistils, are mutually dependent on each other for
Mr. Darwin concludes that 'N'ature, in establishing dimorphism
perfect fertilization.
in primroses, and in distributing tbe two forms in equal numbers of individuals, has
evidently had in view the crossing of distinct individuals the relative heights of the
anthers and stigmas obliging insects to deposit the pollen of one set on the stigma
of the other.
Nevertheless it is impossible not to admit that the stigma of the
roses present

;

may receive its own pollen. Now it is a well-known fact, that jf the
pollen of several varieties fall on the stigma of one individual, that of one of the
varieties is prepotent, and its pollen takes effect to the exclusion of that of all
visited flower

the others.

Mr. Darwin thinks that

the heteromorphic pollen, which

is

it

may be

known

inferred from this that in primroses

to be the

most potent, wiU overcome the

action of the homomorphic pollen whenever the two

come

into collision

;

thus, he

adds, indicating the efficacy of dimorphism, in producing crosses between individuals

These two forms, although both bearing stamens and pistils, are
less
; each of them is fertile, though the pollen of each is
potent on its own stigma than on that of the other form.
Mr. Darwin has studied dimorphism in the different species of Linum, and he
has instituted on L. gi'andiflorum and perenne a series of experiments which confirm
of the two forms.

in this case truly dioecious

the preceding conclusions.

The

scarlet-flowered L. grandiflorum has also the

styled flowers

;

two types of long and

short-

in the short-styled form the five stigmas diverge, project between

the filaments, and rest against the tube formed by the petals.
In the long-styled
form, on the contrary, the stigmas are erect, and alternate with the anthers. Mr.
Darwin selected twelve flowers of two long-styled individuals which he fertilized

with pollen from the short-styled form ; most produced good
those which were not touched remained absolutely sterile,
although their stigmas were covered with a thick layer of their own pollen.
He
heteromorphically,

capsules

i.e.

and seeds

;

next sought to ascertain the probable cause of this sterility, by placing the pollen of
a short- styled flower on the five stigmas of a long-styled flower, and after thirteen

:
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hours he found the latter discoloured, withered, and deeply penetrated by a number
of pollen-tubes ; he then made the reverse experiment on a long-styled flower,
and
this heteromorphic fertilization had the same result as the first.
Lastly, he placed
the pollen of a long-styled flower on the stigmas of a similar flower, but belonging
to another plant but at the end of three days not a single pollen-grain had emitted
a tube. In another experiment, Mr. Darwin placed on three of the stigmas of a
long-styled flower pollen belonging to the same type, and on the two others pollen
from a short-styled flower.
At the end of twenty-two hours these two stigmas
were discoloured and penetrated by numerous pollen-tubes the three other stigmas
covered with pollen of their own type remained fresh, and the pollen-grains scarcely
adhered to them. In TAnum perenne, dimorphism is even more obvious that in
L. grandiflorum the pistil of the one form is much longer, and the stamens much
shorter than in the other.
Mr. Darwin has ascertained, by numerous experiments
on each of the two forms, that the stigmas of one can be impregnated only by pollen
from the stamens of the other.
It is hence absolutely necessary that insects should carry the pollen from the
flowers of one form of Linum to those of the other ; and to these they are attracted
by five minute drops of nectar secreted on the exterior of the base of the stamens
to reach these drops, the insect is obliged to insert its trunk between the staminal
whorl and the petals. Now, in the short-styled form, if the stigmas, which were
originally vertical and faced the floral axis, had preserved this position, their backs
only would have been presented to the insect, and the flower could never be thus
fertilized ; but the styles having diverged, and protruding between the filaments, the
stigmatic surfaces are turned upwards, and rubbed by every insect which enters the
flower, thus receiving the pollen which fertilizes them.
In the long-styled form of L. grandiflorum the styles diverge very slightly, and
stigmas
project a little above the corolla-tube, so as directly to overhang the
the
passage leading to the drops of nectar ; consequently, after an insect has visited the
flowers of either form, it withdraws its trunk well covered with pollen.
If it then
plunges its trunk into a long-styled flower, it necessarily leaves some of this pollen
on the papillse of the stigmas if it plunders a short-styled flower, it still deposits
Thus the
pollen on its stigmas, the papillae of which are here turned upwards.
stigmas of the two forms receive indifferently the pollen of both, though fertilization
of each can only be effecited by the pollen of the opposite form.
In the long-styled type of L. perenne the styles do not sensibly diverge, but they
twist so as to reverse the position of the stigmas, whence the inner surfaces are
turned outwards thus an insect seeking nectar in the flower brushes against the
stigmatic surfaces, and leaves on them the pollen collected from another flower.
The facts here recorded demonstrate both the object of dimorphism, and the important part which insects play in the fertilization of plants. Mr. Darwin complains
;

;

;

;

;

that certain botanists attribute the transport of pollen to the wind and insects indifferently, as if there were no important difference between the action of these two
agents.

the wind

Dioecious plants, or even hermaphrodite ones, in the fertilization of which
is a necessary auxiliary, present peculiarities of structure fitted for this
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mode

of transport : in some the pollen is powdery and abundant, as in Pines, Spinach,
the pendent anthers of others at the. least breath scatter the pollen ; in others
the perianth is wanting, or the stigmas project beyond the flower at the moment of
&c.

;

fertilization

stigmas, as

nectar

;

;

in

some the flowers appear before the leaves

Graminece, Mercurialis,

the pollen

is

&c.

;

and some have feathery

Wind-fertilized flowers do not secrete

too dry to adhere to insects, and the corolla

is

either absent, or

which attract them.
We shall conclude these remarks by mentioning the curious phenomena respecting the fertilization of Vallisneria spiralis, which grows submerged in stagnant
waters in the south of France. It is dioecious, but the male plants always grow near
the female the female flower, protected by a spathe, is borne on a long peduncle
and the ovary bears three forked
which rises from a tuft of radical leaves
stigmas.
The male flowers are borne on a very short peduncle, and are sessile on
possesses neither the colour, scent, nor nectar

;

;

a conical axis enveloped in a spathe. At the flowering period the female peduncle
gradually lengthens, so that the flower finally floats on the surface of the water,

and opens its perianth of six very minute segments. Then the male flowers, which
have hitherto remained submerged, detach themselves spontaneously from their
peduncle, and rise to the surface, where numbers of them may be seen floating
around the female flower, on which the anthers elastically project an abundance of
pollen.
After fertilization, the peduncle of the female flower contracts spirally, and
the ovary descends to the bottom of the water to ripen its seeds.
In describing the anther, we spoke of the fibrous cells which, after the
maturing of the pollen, form a layer upon the inner wall ; which layer gets thinner
as it approaches the line of dehiscence, where it disappears.
At the moment when
the pollen is ready to be discharged, the moisture of the anther evaporates, its
hygrometrical tissue, pulled difi'erent ways by the variations of the atmosphere,
produces a strain along the line where the fibrous cells are interrupted, and these
by their contraction favour the emission of the pollen. At the same time the cells
of the stigma become viscous, so as to retain the pollen projected on to them from
the anther, or carried thither by the wind or by insects. Thereupon the pollen
swells, through the action of endosmose; the inner membrane ruptures the outer at
one of the points which touch the stigma;. the polUn-tuhe (fig. 413) lengthens,
cells, and reaches the conducting tissue
the canal of the style, and which is charged, like the stigma, with a
thick fluid.
Still lengthening, the pollen-tube finally enters the cavity of the
ovary, traverses the conducting tissue which lines the placentas, and at last

traverses the interstices of the stigmatic

which

fills

(fig. 750), when it enters the micropyle and comes in contact
the nucleus {embryonic sac), its tip resting on the membrane of the
sac, and partly adhering to it.
Soon after this contact of the pollen-tube, one,

reaches the ovule

with the

-

cell of

or offcener two vesicles [embryonic vesicles, fig. 750) usually appear within the
embryonic sac, below the tip of the pollen-tube. These vesicles elongate; the
upper and thinner end adhering to the membrane of the sac. While one of the two

shrinks and disappears, the other develops, and
free end the cavity of the embryonic sac.

its

fills

more or

less

The embryonic

completely with

vesicle,

which

will

;
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be developed into the embryo,

is at first filled with a transparent fluid, but soon
presents transverse septa at the upper contracted part which forms the sunpensor

then a longitudinal septum is formed in the swollen part, which answers to the free
end ; on which free end is afterwards developed either one lobe, or two opposite
lobes (cotyledons), and the opposite end becomes the caulicle.
All physiologists concur in the above, but there are different opinions as to the
Schleiden contended that the tip of the pollen-tube forms
part the pollen plays.
the embryo by forcing inwards the membrane of the embryonic
sac, folding it around itself, and occupying its cavity, where it
speedily develops into the embryo. Thus, according to Schleiden,
the ovule is merely a receptacle, destined to receive the embryo,
to protect and nourish it, the true reproductive organ residing
But a closer examination instituted by the most
in the anther.
skilful anatomists of the French school has repeatedly disproved
the existence of the embryonic vesicle
before the arrival of the pollen-tube. Nevertheless,

it

is

certain that the pollen

ma-

750. CEnotUera longiflora.
Anatropous OTuIe, cut Tertically at the fcoment of ferti-

show the pollentube, the end of which is in
contact with the embryonic
sac ; within, at the top of
this sac, are two vesicles, one
oC which will wither, and
the other form the embryo
(mag.).
lization, to

Placenta bearing three nuclei,

752. Vertical section of fig. 751
(mag.), showing two of the

embryonic

embryonic sacs within and

751. Santalima.

whence issue
which
sacs,

thi'ee

receive
pollen-tubes (mag.).

three

outside the nucleus.

753. Santalum.
Portion of nut, cut Terfcically,
to show the embryonic sac
which has burst the nucleus at
the bottom, and has ascended
to the pollen-tube, the free end
of which itsheaths (mag.).

the formation of the embryo by means of its fovilla, which passes
by endosmose from the pollen-tube into the interior of the ovule.
terially assists in

The fertilization of the ovule in SantalacecB presents a quite exceptional
phenomenon, which deserves to be mentioned (figs. 751,. 752, 753). The ovary is
each is a
unilocular, and the free central placenta bears several suspended ovules
period
of
fertilization,
the
At
the
secundine).
or
primine
(without
naked nucleus
this
opening
by
sac
se
emerges
embryonic
the
part,
lower
at
the
nucleus n bursts
and ascends along the whole length of the outer surface of the nucleus, to meet
the pollen-tube tp a little below the top of the nucleus. The latter soon withers,
and the embryonic sac, which alone grows, forms the integument of the seed.
;
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After fertilization flowers rapidly lose their fresliiiess ; the corolla and stamens
wither and fall; the style dries up, together with the conducting tisaue which
filled it, and that portion of this tissue which abutted on the ovule disappears.
Soon the ovary, receiving the nourishment which was previously distributed to other
;
many of these become arrested by
the overwhelming development of the others, and the number arrested is often

parts of the flower, increases, as do the ovules

sometimes also the septa disappear. Finally, the fertilized pistil becomes
modified in form, volume, and consistency.
Maturation.
This marks the period when the changes which take place in the
fruit, from fertilization till the dispersion of the seed, are completed.
Those fruits
which remain foliaceous continue, like the leaves, to decompose carbonic acid and
disengage oxygen by day, whilst by night they absorb oxygen and disengage
carbonic acid. At maturity their tissue dries, their colour changes, their fibrovascular bundles separate, and dehiscence takes place.
Those fruits which lose their foliaceous consistency and become fleshy respire
like the preceding until maturity; then the parenchyma is fully developed, its
watery contents are decomposed, and fixed in new combinations ; the cellulose loses
some of its carbon and hydrogen, and becomes starch; and the latter, by the
addition of water, is changed into sugar. Vegetable acids are the equivalents of starch
and oxygen ; to change these acids into sugar, all that is necessary is either that
the carbon assimilated by the plant shall take up their o'sjg&XL, or that water shall
be formed at the expense of the latter. In most fruits these acids are not entirely
converted into sugar, but enter into combination with alkaline bases, thus modifying
their acid flavour.
The proportions of acid and sugar vary according to the nature
constant

more or

;

less

—

of the fruit.

When maturation is complete, the fruit disengages carbonic acid formed at the
expense of the sugar, and the latter gradually disappears but the decomposing
fruit, by disengaging carbonic acid around it, materially contributes to the nourishment of the young seed. At complete maturity the fruit breaks up, and the seed
thereupon commences an independent existence.
Dissemination is the act by which the ripe seeds are scattered over the surface
In capsular fruits the seeds are freed by the dehiscence of the
of the earth.
carpels
in fleshy fruits they are retained longer.
Nature has infinitely varied the methods tending to disseminate seeds wind,
water, and frugivorous animals are the principal agents and man himself assists,
;

;

:

;

often unwittingly, by his labours or voyages, in the transport and multiplication of
seeds.

Germination.— The agents in germination are water, air, heat, and darkness.
Seeds bui-ied for many centuries in dry soil, preserved from the air and from
variations of atmospheric temperature, have been known to germinate and reproduce
•

when placed under favourable

their species,

Water

softens

'

conditions.

the integuments, penetrates the tissue of the seed, and

The statements supposed

to

prove this are not generally trustworthy.

Ed.

is

;
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decomposed; its hydrogen is absorbed ; its oxygen, like that of the air, combines
with the carbon of the seed to form carbonic acid, which is set free. Heat is
indispensable to germination ; and in the series of phenomena which accompany
this process, it acts alternately as cause and effect, for a seed is the theatre of
chemical combinations. Light retards germination, by causing the decomposition
of carbonic acid, and hence preventing the formation of this gas. Under a
combination of favourable circumstances, the seed absorbs water, together with the
oxygen of the air the albumen, under the chemical action of these agents, loses a
portion of its carbon, and at the same time combines with the elements of water
it soon changes into a saccharine, milky, soluble matter, fit to be absorbed by
the embryo; if the albumen has been absorbed previous to germination, the
When the latter has emerged
cotyledons enlarge and nourish the plumule.
;

from the ground and become green, the phenomena are reversed ; the young plant,
instead of absorbing oxygen to combine with its carbon, and disengaging carbonic
acid, absorbs carbonic acid, separates the carbon, and assimilates it.

—

;

TAXONOMY.

TAXO'NOMy

is

the part of Botany wliicli treats oi classification ; i.e. the methodieal
named Glasses, Families (or Orders), Genera, and

distribution of plants in groups,

Species.
All the individuals or separate beings of the Yegetable Kingdom which
resemble each other as much as they resemble their parents and their posterity, form

collectively a species.

ters

All the species which resemble each other, although differing in certain characwhich become the distinctive sign of each, form collectively a yenus, which takes

the

name of

the principal species.'

Thus, the Cabbage, the Turnip, the Colza, the

Radish, are species of the same genus, which has received the name of Cabbage. As
a necessary consequence, each plant belonging to a genus and to a species has
received two names, that of the genus and that of the species, i.e. the generic and

name, and we say the Drwm-head Cabbage, the Turnip

specifvc

Cahbaige, the

Coha

Cahbage, the Radish Cabbage.

All the genera which resemble each other form collectively a family (or order)
thus, the genus Cabbage, the genus Stoch, the genus Thlaspi, the genus Cochlea/ria,
belong to the same family, namely that of Cruciferce.

Those families which are %llied are united into classes and thus all the species
composing the Vegetable Kingdom are classified.
But the species itself may be subdivided individuals of the same species may be
placed under different conditions one may vegetate on a barren rock, another in a
swamp this will be -shaded, that torn by the wind man himself may intentionally
create such differences, and combine them according to his wants.
The vegetable
under these diverse influences will finally undergo changes in its sensible qualities,
such as size of root the size, consistency, and duration of stem ; the form, colour, and
scent of its floral whorls, the taste of its fruit, &c.
But these changes, however considerable, will not destroy the primitive character of the species, which will always
be discoverable throughout its modifications. A collection of individuals of the
same species which have undergone such modifications bears the name of variety.
The characters of a variety, depending on accidental causes, are never constant as
soon as the influencing cause ceases, the change ceases, and the primitive species
reappears in its original form. The cultivated Cabbage is an example, of which six
-,

:

;

;

;

;

;

'

This holds only in a limited sense.

Ed.

;;

.
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known in France :— 1. tlie Wild Gahhage, wWcli is the primitive type
of the species ; 2. the Common Kale, with a long stem and spreading
leaves; 3. the
Scotch Kale, of which the leaves are almost in a head when young, then
spreading
and wrinkled ; 4. the Drumhead Cabbage, of which the stem is short, the leave's
green or red, concave, and gathered into a head before flowering; 5. the Kohl-

varieties are

stem of which is swollen and globular below the insertion of the leaves
the Cauliflower, of which the floral branches are gathered closely together before
flowering; the sap enters this inflorescence exclusively, and transforms it into a

rabi, the
6.

and granular mass, which furnishes an excellent food. Such are
modifications induced by cultivation ; they are wholly due to the excessive development of the parenchyma, which accumulates, sometimes in the leaves (Drumthick, succulent,

head Cabbage), sometimes only at the edge of these leaves (Scotch Kale), sometimes
at the base of the stem (Kohl-rabi), and sometimes in the peduncles or floral branches
(Cauliflower)

The seed does not preserve the variety

; it always tends to reproduce the primitive
Nevertheless there are plants of which the varieties are propagated by seed,
provided that the conditions which have modified the species be faithfully repeated
such are the Cereals, which form, not varieties, but races, the original type of which

type.

is lost.

The older classifiers arranged plants according to their ^properties or habitats ;
others on characters drawn from the stem, roots, leaves, or hairs. It was at last perceived that the flower, containing the seed which was to perpetuate the species, and
composed of leaves of which the form, colour, number, and connection notably
differ in each genus and species, is the part of the plant which ought to furnish
the best characters for classification. Hence the flower furnishes the basis of the
systems of Tournefort and Linnceus, the method of A. L. de Jussieu, and that of A. P.
de Candolle, which is a slightly modified arrangement of De Jussieu's.
Tournefort
established his system on the consistency of the stem, on the presence or absence of a
corolla (and he considered every floral envelope which is not green as a corolla), on
the isolation or the contrary of the flowers, and on the shape of the petals. This
method, which appeared in 1693, and comprised 10,000 species, being based on the
most prominent part of the plant, was intelligible and easy of application, and was
once universally accepted but as the knowledge of species increased, many were
found that would not fall into any of its classes, and it was hence abandoned.
The system of Linnseus, which appeared forty years after that of Tournefort,
was received with an enthusiasm which still exists, especially in Germany. He took
as the base of his twenty- four classes the characters furnished by the stamens in their
relations to each other and to the pistil.
;

M

\
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TABLE 0¥ THE AETIFICIAL METHOD OF TOURNEFOET.
Examples

Classes

Campanifokm
regular

.

.

.

Belladonna,

- lNPFjSrDIBUI.IFOEM

.

.

V

Bindweed.

^

3 Personate

.

rmonopetalous^
irregular

'si

mple

.-

[

Pi

of herbs

,

composite

J

and
i(

shrubs
(

apetalous

J

O

(

1-1

f

f^P^*^^!""^

1

of trees

....

monopetalous
I

petaloid

f

polypetalous
'

KEY TO THE

J

"^
.

,

"

(irregular.

11
1

Strawberry.
Carrot.

.

.

.

Pink.

.

.

.

Tea.

.

.

.

Liliaceotjs

Tulip.

10 PAPILIONACEOtrS
1

m

g

(^

petaloid

Stock.

.

.

irregular

'

Sage.

Cettch'orm
EosACEOirs
7 Umbellifekotts
8 Caetophtllaoeotts

]

polypetalous

Snapdragon.

Labiate

regular

'

.

Anomaious

.

....

2 Flosctjloits

13 Semi-flosculotjs
14 Eadiate
15 STAMIJflFEEOTJS

.

.

Violet.
Thistle.

Dandelion.

Easter Daisy.
.

Oats.

.

Fe7-ns.
16 Floweeless
17 Flowee-andfeuit-iess Fungi.
.

18
19
20
21
22

Apetalous
Amentaceous

LINN..EAN SYSTEM.

.

.

.

.

.

.

.

Laurel.
.

Monopbtalotjs
Rosaceous
Papiliostaceous
.

,

.

.

WiUow.
Elder.
Cherry.
jRobinia.
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The first thirteen of the Linnasan classes are divided into orders founded on the
number of ovaries or free styles composing the pistil. In monogynia the pistil is
formed of a single carpel, or of several carpels united into one by their ovaries and
styles ; in digynia there are two distinct ovaries or styles in trigynia three in tetragynia four ; in pentagynia five in hexagynia six in polygynia any number above ten.
The 14th class contains two orders gymnospermia, in which the pistil is composed
angiospermia, in which the seeds are enclosed
of four lobes simulating naked seeds
in a capsule.
The 15th class is said to be siliquose or siliculose, according as the
fruit is or is not three times longer than broad. The 1 6th, 17th, 18th, 20th, 21st, and
22nd classes have their orders founded on the number and connection of the stamens
;

;

;

;

:

;

and styles {triandria, pentandria, polyandria, monogynia, polygynia, monadelphia, &c.).
The 19th class is divided into polygamia cequales, in which all the centre flowers of
the capitulum hare stamens and pistils, and those of the circumference have pistils
and are fertile polygamia frustranea, where the flowers of the circumference are
female and sterile polygamia neeessaria, where the flowers of the centre are male,
The 23rd class is divided
and those of the circumference female and fertile, &c.
into monoecious, dioecious, trioecious. The 24th class is divided into Ferns, Mosses, Algce,
and Fungi.
A complete classification ought to satisfy two oouiditions the first that of
enabling, one quickly to ascertain the name given by botanists to a plant, and to separate it from the rest of the Vegetable Kingdom by differential characters, as salient
This object ought to be fulfilled by the system, which should be a true
as possible.
alphabetical dictionary, facilitating research and its divisions ought, therefore, to be
established on the most apparent characters, however bizarre and dissimilar they may
be. From this point of view the Linnsean classification is a chef d'wuvre which will
;

;

:

;

perhaps never be surpassed, in spite of the inconveniences resulting from the not very
numerous difiiculties to be overcome in applying it. Dichotomous keys are systems
which consist in placing before the student a series of questions wherein the choice
lies between two contradictory propositions, in such a manner that, the one being
granted, the other must be necessarily rejected.
The second condition is that of placing each species and genus amongst those
with which it agrees in the most essential points of resemblance if this object be
:

the method becomes a true science, its diyisions being founded on the
most important organs, without regard to their number, or to the difiiculty of
observing them. System enables us to discover the name of an individual from
its description ; method enables us to ascertain its position in the Vegetable
fulfilled,

—

method is hence the complement of
Kingdom
The affinities which should form the basis
;

system.

of every natural method were first
by A. L. de Jussieu. Before him, Magnol, of Montpellier, had introduced
into Bota,nj families of which the arrangement was founded on the structure of the
calyx and corolla; Rivin had published a classification based on the form of the
corolla, on the number of the seeds, on the form, consistency, and cells of the
Bay had classed upwards of 18,000 species, which he divided according to
fruit
established

;

the number

of cotyledons, the separation or aggregation of the flowers, the presence

M

2
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or absence of the corolla, the consistency of the fruit, and the adhesion or not

The problem of a classification by
had thus been long propounded ; it was solved by A. L. de
Jussieu, who discovered the grand principle of the relative value of characters. In a
Memoir on Ranunculaceoe, he enunciated and developed the relative and subordinate
importance of the different organs of a plant this was followed by his great work on
the Families and Genera of the Vegetable Kingdom
and the clear principle of the
subordination of characters, which had guided him in his labours, thereupon threw
of the

natural

ovary with the receptacular tube.
affinities

;

;

great light on

all

other branches of Natural History.
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School of the Jardul des Plautes in Paris is arranged; and,
finally, the Succession of
by A. de Jussieu, which we have adopted for our Flora of

the Families established

Gardens and

'

and which we

Fields,'

shall follow in the present work.

[In this, the English edition, the system of De Candolle
a synopsis will be given at the end of the work.— Ed.]

ARRANGEMENT OF

is

followed

Polypetalous corolla, and stamens inserted
on the receptacle

1

Polypetalous or nionopetalous corolla, and
stamens inserted on the calyx

Monopetalous staminiferous
on the receptacle

.

Exugens.'

A

Examples

Celltjlak'' Plants,

[

or AcoiriEDOifS.

{

.

Banunculus.

2 Calyciflokal

.

Strawbei-ry.

3 CoEOLLlFLoaAL

.

Belladonna.

single floral envelope, or similar calyx

4 MoNOcnLAMYDEorrs
5 Phaneeogamio

Visible and regular frnctifieation
Livisible or irregular

,

Tkalamiploral

corolla, inserted

and corolla

.

Endoffens.'

of which

UE CANDOLLE.

A. P.

Classes
'

;

Eoliaceous expansions

No

foliaceous expansions

.

„

....
.

.

.

.

6 Cetpiosamic
7 Foliaceous

.

.

8 Aphyllous

.

.

.

Nettle.
L-is.

Ferns.

Mosses.

Funyi.

CLASSIFICATION OF M. AD. BRONGNIAET.
(The Families being enumerated

in the description of the Classilication of

A. de Jussieu, we here confine

ourselves to the enumeration of the Classes.)

CKYPTOOAMS. — Vegetables deprived
homogeneous, without

AMFHICtENS.

— No

spores.

ACROCrENS,

of stamens,

distinct organs, usually

pistil,

and even of ovules.

formed of a single

Embryo

simple,

vesicle.

growth peripheric; reproduction by naked

axis or appendicular oi-gans evident;

Algce, Fungi, Lichens.

— Axis

and appendicular organs evident

the addition of fresh portions at the base.

;

stems growing at the extremity only, without

Reproduction by spores covered by an integument,

but not adhering by a funicle to the walls of the capsules which contain them.

MiiscinecB,

F'ilicineee.

PH:A.l!iri3IlOO-A.MS.

naked or enclosed

many

distinct parts.

MONOCOTYLEDONS.

'

^
'
'

— Reproductive organs evident, formed

either

in an ovary.

—Embryo

with a single cotyledon.

stem not increasing by

distinct concentric zones of

cells

heterogeneous or formed of

Stem composed

mass of the

Provided with

cellular,

Old parts of the living stem increasing by the addition of new

scattered through the

The
The

of stamens, and of ovules, which are

Embryo compound,

and

cellular tissue, not

of fibro-vascular bundles

forming a regular

wood and

circle; the living

bark.

vessels.

fibro-vascular bundles arranged in concentric layers, with the youngest outside.
fibro-vascular bundles arranged without order, the youngest in the centre of the stem.

Deprived of vessels, and composed only of

cells.

tissues.
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Albuminous.

— Embryo accompanied by albumen.

Perianth none, or sepals not resembling petals.

Albumen

Glumaceo!, Junccce,

farinaceous.

AroidecE.

Albumen not

Perianth absent or double, with sepals or petals.

farinaceons,

Paiidanece, Phce-

nicece, Lirioidece,

Perianth double, the inner or both petal-like.

—Albumen
DICOTYLEDONS. — Embryo with two
Exalbuminous.

Albumen

farinaceous,

Bromeliacem, Scitaminece.

OrchidecB. Fluviales.

wanting'.

more (and then whorled) cotyledons.

opposite, or

Stem with

fibro-vascular bundles forming a cylinder around a central pith, separable into an inner

woody

zone and an outer bark zone, and increasing by concentric layers.

ANGI08FEEMS.

— Ovules

contained in a closed ovary, and fertilized through the

medium

of a

stigma.

Gamopetalous. —Petals united.

— Stamens and corolla inserted on the calyx.

Peeigyjtotjs.

Ovary

inferior,

Campanulacece,

Asteroidecs, Lonicerinece, Ccrffeineai (^RuhiacecB).

HYPOGYiiroiis.

— Stamens and corolla inserted below the ovary,

ANisoGYNOtrs.

—

Pistil

Isostemonous.

composed of a

— Number

nating with them.

Auisostemonous.

— Stamens

Selacjinece,

number

less

Asclepiadea, Convolmdacece, AsperifoUece, Salanece.
partly abortive, four diijynamous, or two,

DiAiA'PJiTALoVs.

Personata;,

VerhenacecB.

isocfTNOTJs.^Pistil usually composed of a
lacece,.

of carpels than there are sepals.

of stamens equal to the divisions of the corolla, and alter-

number

of carpels equal to the sepals,

Primu-

Ericoidece, Diospyros.

absent.
—Petals
— Stamens and petals independent of the calyx, inserted below the
free or

HrpoaTNous.

raEFECT FLOWERS, having

petals, in

most of the genera of each

ovary.

class.

Calj X usually persistent after iloweiiug.

Poly steiiionoils.— Stamens usually indefinite in number.
Oligosteraonous.

— Stamens

Guttiferce,

usually definite in number.

Mahacea.
PolygaUm,

CrotoninetB,

Geraniacece, Terehintlmceee, H^pp-idece, JSscttUnecB, Celastrinece, Violacece.

Calyx

falling,

Albumen
Albumen

during or after flowering.
absent, or very thin.

thick, fleshy or horny.

Crucifeue.

Papaveracete, Beyberideoi, Magnoliacem, Ranim-

milnceee.

Albumen

double, the outer farinaceous.

IMPERFECT FLOWERS.— Corolla always
PBEieYNOTJS.

absent.

Nymphmacece.
Piperacece, Vrticew, PollfgonecB.

—Stamens and petals iuserfed on the calyx,

Cyoloapermous.— Embryo bent around a farinaceous albumen,

Perispermous.— Embryo

straight, in the axis of a fleshy or

CaryophfUaceee, Cactacea.

homy

albumen.

CrassUlacea:,

Saxifrayets, Passijloreai, Hamamelidea>, UmheUiferce, SantalacetB, Asarinete.

Aperispermous.— Albumen wanting or scanty.
Proteacece,

GYMKOSPEBMS.—Ovales

Phamnacem,

naked, that

is to say,

(Enothera:, Dnphmcecs,

Cucicrbitacece,

Mtjrtncece, Rusacem,

not contained

Leguminosm, Amentacea.
in a closed

by a stigma, but directly receiving the iufluence of the pollen.

ovary and savmounted

Coniferts, Cycadea.
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SUCCESSION OF FAMILIES.
ACCOEDING TO THE

CLASSIFICATION OF A. DB JUSSIEU.

CRTPT0(3^AMS oe ACOTYLEDONS.

DICOTYLEDONOUS PHANEROGAMS.
GYMNOSPEEMS.

CELLULAR.

Cycadem, Abietinea,

Cujyressineo!, Taxinece,

Gnetacea.

Angiospoebs.

ANGIOSPERMS.
(Spores enclosed in the mother-cell, which persists,

under the name of

theca).

DICLINOUS.

Characea,

Algce,

Fungi, Lichens.

Penbanihej!!.

(Incomplete flowers, that

with one or no perianth).

GrMNOSPOEES.

BetuUneis,

(Spores become, by the absorption of the mothercell,

free

a

in

common

Hepatica,

cavity).

Jnylandece,

Cupulifera,

Balsamiferce, Platanece, Moreee,
macece,

sa}',

Salicinece,

Celtidece,

TJl-

Cynocrambeee,

Cannahineat,

Urticece,

to

is

Caauannece, Myvioem,

CeratophyUece, SmirurecB.

PL0TJSIANTHEJ5.

(Flowers with a double perianth).

VASCULAR.
Ovules 1-2,
I/ycopodiaceo!, Isoetce, JEguisetacecs, Ferns, Salvini-

acea, Marsileacees.

Ovules numerous,
ace<B,

(Parasites on the roots of other

Balauophorem, Cytinea.

plants).

MONOCOTTLEDONOUS
PHANEROGAMS.

APETALOUS.

§

Naiadem, Fotamece, Zosteracea, Juncaginece, Alis-

Begoni-

Datiscece,

parietal.

Cucurbitacea, Nepenthece,

Rhizanthb^.

AaUATIC AND EXALBUMINOUS.

Euphorbiacem, Empetracece.

axile.

and 1 perianth.)

(Flowers with stamens and

pistils,

Gtnandrotjs,

united to the

(Stamens

pistil.)

Asarine(B.

macece, Bidomaceee, Hydrocharidece.

Pekigtnotts.

ALBUMiNorrs.

Santalace'ts, Loranthace<s, ProteacecB,

Thymehw, Lmirinea.

Eleagnets,

Spadicifloeal. (Flowers in a spadix). Lemnacea,

(Embryo

Otclospeemejs.

annular).

Polygone.ee,

Phytolaccece , Nyctagineee, Amarantacece, Cheno-

Armdece, Typhacece, Palmacece.

podiacets, Tetragomiacea.

(Perianth

Glttmaceous.

Graminea, Cyperacece.

bracts).

§

(Radicle antipodal to
ENANTlOBLASTE.a!.
hilum). Eriocaulonea, CommelynecR.

the

Superpvarian.

(Ovary

free).

Junce<e, Ponte-

deriaceee, Aphyllanthece, Liliacece,

Asparagi-

Ctclospeeme.«;.

Hypogynous.
PLBUEOSPEEMEiE.

(Ovary adherent).

AmarylHdeee,

(Plsjcentation parietal).

Tamariscineee,

keniaceee,

Papaverace(B,
Inferovarian.

Portulaee/s, Paronychieee, SilenecB^

ViolariecB,

Fran-

CistinecB,

Besedacece, Capparidece, CrucifercB, Fumariacece,

Melcmihaceee.

Iridece,

POLYPETALOUS.

(Radicle facing the hilum).

HoMOBl,ASiEJ3.

nece,

by

replaced

absent,

Sarraceniece,

Droseracea,

Par-

Dioscorecs,

JlypoxidecB,

Hema-

doracecB, Bromeiiacece, Musacecs, Cannece.

ASOHIDOBLASIEJ!;. (Embryo undivided). Orchidece.

nassiece.

.

CHL\MTDOBEASTB.ffi).

(Embryo enveloped

in the

embryonic sac, which is thickened into an inNymphceacea, Nelumhiece.
ternal albumen).

TAXONOMY.

.68
VxosPEKliOTfS.

(Plaeeiitation axile).

Dilleniacece,

MONOPETALOUS.

§

Magnoliacece, Anoiiacecs, Schizanctrecs, Berleridece,

Lardkabaleis, Meniqiermaceai,

Semi-monopetalotts.

CoriarietB,

Xanthoxylea, IHoamecB, Mutacem, Zygophyllea,
Oxalidece, Linece, Limnanthece, Troprsolea, jRa-

rmnculaccce, Bahamineee, Geraniacem, Malvacea,

(Petals free in some).
Bricacece, Rhodoracece, VaccinecB, Biapensiece,
cridecs,

StereuKacecB,

ByttneriaceiE,

Tiliacets,

acece,- HypericinecB, Polygalte,

Camelli-

Sapindacete,

Hip-

pocastanees, Acerinece, Malpighiaceo', Meliacem,

minecs, Oleinece, Ilicineis, Bbenacees, Myrsinea,

Primulacore, Plumhagineei, Plantaginea.

Hesperideis.

Etj-monopetalotts.
(Corolla always clearly monopetalous and

Perigijnous.

ExALBUMTNOTTS AxosPEEMS.
out

albumen).

Ccesalpinece,

Epa-

Pyrolacecs, Monoiropece, Styracees, Jas-

MimoscB,

Papilionacece,

Hypogynous.

Spireacea,

A7iiydaleee,

Dryadece, Smiguisorhte, Hosacece, Pmnacecs, CahjMyrtacecB, LytTirarieis, 3/e-

cantliecB, Granateee,

stamniferous).

(Seeds axile, -with-

TerebinthaeecB^

(Stamens

Anisandeous.
abortion).

4,

dissimilar,

by

or 2

Utrkulariece, Globulunece, Sehginece,

lastomdcece, Hippuridets, Callitrichinece, Trapem,

Myoporine(e,

SaloragecB, Onagrariecs.

AcanthqcecF, Sesamece, BignoniacecB, CyHandracea, Gesneriacem, OrobancliecB, Personatm.

PLETjROSPEBMEiE.

Loasecs,

Passiflora;,

Rihesiea.,

Cactaceee, Mesevihryanthece.

IsAN-DKO-os.

Albttminoits Axospeems. (Seeds axile, provided
with albumen). Crassidacece, FrancoacecB, Saxifragece,

Hydrangeee,

CunoniaceeB,

JEscalloniees,

Stilbinecs,

(Stamens

VerbenncecB,

similar, in

number equal

to

the divisions of the corolla). Solanece, Cestrinece,
Nohnea;, Borraginea, Cordiacea, Hydrophylkce,
Hydroleacece, Polemmiiacece,

Bichondrem,

Prexiaceee, Philadelphieee, Hamamelidecs, Cornecs,

cutis,

Gmryacece, GunneracecB, Araliacece,

Apoeynea;, Desfontainea, LoganiacecB.

XImbellifer<s.

Labiatee,

Convolvulacea,

Geniianece,

Ciis-

Aiclepiadece,

Peri-Tiypogynous.

Perigynows.
(Insertion

perigynous

or

hypogynous,

often

Bubiacets,

ambigaious.)
Ithamnece,

AmpeKdecs,

Celastnnees,

Uttospoi-ece.

Staphyleacaai,

Caprifoliacem,

Valerianecs,

Bipsacece,

Campamdacece, LobeliacecB, GoodeniacetB
noniacecE, Siylidieeij Gompositce,

Bru-

ATLAS OF BOTANY.
SECOND PART.
ILLUSTRATIONS

AND

DESCEIPTIONS

OF FAMILIES.

I RANUNCVLACEJE.
(RANUNCtTLACE^, /wssieM,— P^ONIACE^ AND RANUNCULACEiE, BaHlmg.)

Calyx polysepalaus. Coeolla polypetalous, hypogynous, regular or irregular, imsometimes 0. Stamens numerous.
Anthees adnaie. Caepbls usually dis-

bricate,

Y'&vvs an achene or follicle, rarely a capsule or lerry.

tinct.

or

horizontal.

Embeto

dicotyledonous,

minute,

Seeds

at the tase of a

erect,

pendulous,

usually

homy

albumen.

Heebs, rarely sheubs {Pceonia Moutan), or woody climbers (Clematis). Leaves
radical or alternate, rarely opposite {Clematis}, simple or compound, petiole often
dilated, amplexicaul, or rarely furnished with stipuliforra

Flowees usually

Ranunculus).

terminal,

solitary,

appendages [Thalictrum,
racemed, or panicled, usually

regular, sometimes irregular (Delphinium, Aconitum), ?, or rarely dioecious by supoO
Sepals
usually 5, free, rarely persistent (Helleborus,

3—

pression (Clematis).

,

PcBonia), often petalold, usually imbricate, rarely valvate (Clematis).

and alternate with the

sepals, or

more

(JFicaria,

Petals equal
Oxygraphis, &c.), hypogynous, free,

clawed, imbricate, deciduous, equal or unequal, various in form, often 0.
Stamens
usually many, many-seriate, hypogynotis ; filaments filiform, free ; anthers terminal,
2-celled, cells adnate, extrorse or lateral.
Caepels few or many, rarely solitary
(Actoea), free, rarely coherent (Wigella) ; style simple ; stigma on the inner surface of
the top of the style, or sessile ; ovules anatropous, sometimes solitary, ascending with
a ventral raphe, or pendulous with a dorsal raphe ; sometimes numerous, attached

to the

ventral suture, 2-seriate and horizontal.

Petjit of pointed or feathery

which are rarely united into a capsule (Nigella), or of t-fewseeded berries (ActoeaJ. Seeds erect, pendulous, or horizontal testa coriaceous in
the achenes, and raphe little prominent testa crustaceous land fleshy-fungoid in the
Embeto minute at
follicles, with the raphe very prominent and almost carunculate.
the base of a horny, or rarely fleshy albumen (Pceonia).
achenes, or of

follicles,

;

;

We have

illustrated the family of liaiiunculacem in greater detail than the others, in

commemoration of the fine work of A. L. de Jussieu, read before the Academie des Sciences,
in 1773, which may be regarded as the date of the birth of the Natural System. B. de Jussieu,
the uncle of Antoine Laurent, had long studied the relationships existing between the different
large groups of the Vegetable

Kingdom

;

but he did not attempt to estimate the relative value of

the characters they presented, contenting himself with arranging in accordance with his views
the flower-beds of the garden of the Trianon, which he formed for the instruction of Louis XV.

Thirty years later, having become old and infirm, his nephew, Antoine Laurent, was charged
with the completion of this garden, and made a special study of Banunculacece, which at once
He could not have chosen a
revealed to him the scientific basis of his uncle's classification.

more

instructive family in a philosophical point of view, because of the

numerous anomalies

it

—
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presents in the form and structure of the calyx and corolla of such genera as Cvhimbine,
Aconite, Larkspur, Hellebore, Ranunculus,

Anemone, Clematis, Actcea, Thalictrum,

nevertheless, all agree in the separation of their sepals

numerous stamens, the

and

petals,

and

direction of their anthers, the form of their ovaries,

the structure' of their seed

;

all

&c.,

which,

the insertion of their
especially in

of which, no doubt, led to Antoine Laurent's discovery of the

grand principle of the reZairoe i'i(?we o/c7(araofe/'s. From these he was at once able to reason
out and to formulate the pregnant axiom which his uncle had foreshadowed that it is not by
the number of characters, but by their value and importance, that the problein of the Natural
Method can be solved. In his paper on lianunculacece he enumerated and developed those
vievrs of the relative and subordinate importance of the organs of plants which other botanists,
Linnaeus included, had fa;iled to perceivp together with those principles of a natural classification which decided the Academy of Sciences to elect him a member.
Antoine Laurent,'
:

;

'

says his sou, in the

mented

'

Dictionnaire Universelle d'Histoire Naturelle

'

(art,

Taxonomib),

'

supple-

by a second paper, in which he extended
It hence became necessary to reconstruct the
his examination of a single family to all others.
"Ecole Botanique " of the King's Garden, which was rapidly increasirig under the powerful
influence of Buffon and where the method of Tournefort, hitherto adopted, no longer kept
pace with the progress and wants of science. Nor could the system of Linnaeus, though it
prevailed almost throughout the rest of Europe, be accepted in the Paris garden, which was
controlled by Buffon under the directorship of Bernard de Jussieu.
The latter was now old
and nearly blind, and as he did not insist on his nephew's following his own arrangement of
the Trianon garden, it would appear that he was not himself fully satisfied with it.' Antoine
Laurent- hereupon adopted the new classification which he had proposed in 1774 to the Academy,
and thus became, as his son expressed it, both the lawgiver and administrator of the law
this discovery in the following year (1774)

;

legissimul lator

Prom

et

minister}

memorable epoch dates the commencement of Jussieu's preparations for his
great work on the Families and Genera of the Vegetable Kingdom, upon which he worked
unceasingly and single-handed for fifteen years, analysing all the genera, investigating the
germination of their seeds, and finally embodying his materials in the Genera Plantarum,'
which was published in 1789. 'In the Introduction, A. L. de Jussieu enunciates the lucid
principles which guided him, and illustrates their application
whilst in his co-ordination of
the families and genera, he supplements by profoundly judicious notes the artificial character
this

'

;

inherent in every linear series. He further indicates the manifold relationships that exist
between the various groups of the Vegetable Kingdom and the very doubts which he ex;

presses betray that fine instinct for afl&nities with which he

was

gifted.

Science has advanced since 1789; new types have been added to the i&mWjofBanuncidaceoi,
without disturbing any of the characters assigned to it by Jussieu. The most recent work on
the subject

is

from which we
Tribe

I.

the

'

shall

Genera Plantarum' of the eminent botanists Bentham and Hooker
borrow the description of all the known genera oi Baniuiculacece.

Clematide^, D.G.

— Sepals valvate, petaloid.

shorter th.au the sepals and staminoid.
'

Tlie precious mamiscript,

author's

handwriting,

wliicli is

and which

Carpels 1-ovuled

wholly in the

describes

the

ar-

rangement of this garden, still exists. It is headed
by an observation of its previous possessor, Andr^
Thouin, Professor of Horticultm-e in the Eoyal Garden,
to the effect that this catalogue was the first drawn

Petals
;

0,

or narrow,

fil.

;

flat,

ovule pendulous, raphe

up in Paris in which both the binary nomenclature of
Linnaeus and the natural families established by Jussieu
are adopted.
Thouin adds that the laying out of the
Botanic Garden was begun in the autumn of 1773, and
was completed in the following spring, that is, during the
vacation, so as not to interfere with the Botanical course.

'
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dorsal.
Achenes numerous, often plumose. Stem herbaceous or woody, climbing.
Leaves opposite. Flowers cymose, sometimes dioecious.
* Clematis,

—

Petals 0, or represented by the outer stamens becoming petaloid. Carpels
Achenes capitate, sessile or sub-stipitate, tipped by tbe persistent naked or bearded
or feathery style.
Stem woody, climbing, or sub- woody, or herbaceous. Leaves several- (rarely
1-) foliolate, petiole often twining, but not becoming a tendril.
Flowers solitary or panioled,
1.

numerous.

—

often polygamo-dioecious.

Nearly cosmopolitan.

—Involucre
—Involucre
Section
Clietropm. —Involucre
Petals
Achenes with a feathery
Section IV. Atragene. — Involucre
Section

I.

Flammula.

Section- II.

Viticella.

0.

0.

III.

0.

0.

2.

style.

0.

0.

flower.

tail.

Achenes with feathery

rous.

Achenes with a feathery tail.
Achenes with a short tail, not feathery.
calyciform, of 2 connate bracts, situated under the
Petals

Petals

Outer filaments dilated, and passing into petaloid staminodes.

tails.

—

Naravelia. Petals linear or clavate, quite distinct from the stamens. Carpels numeAchenes stipitate on a thick hollow receptacle, terminated by the persistent bearded
Stem woody, climbing. Leaves '2-foliolate, petiole cirrhiform.
Flowers panicled.

—

Tropical Asia.

—

Tribe II. Anemones, B.C.
Sepals imbricate, usually petaloid, sometimes
spurred {Myosurus).
Corolla 0, or petals plane, claw not nectariferous {Adonis) or

Clematis.
vertically

Achene cut

(mug.).

Clematis.

Stamen,

oiiter f ace

(mag.).

Clematis.

Clematis Titalba.

Acliene (mag.).

mr
CldJTialis.

Flower cut Tertically (mag.).

CIpmalis.
Pistil (raagO-
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ecfcariferous {Callianthemum, Myosurus).
orsal.
II

Carpels 1-ovuled

Achenes dry, rarely fleshy {KnowUonia).

Mowers

radical, or the cauline alternate.

— Stem

;

ovule pendulous, raphe

herbaceous, erect.

Leaves

often involucrate.

—

3. *Thalictrum.
Carpels more or less
Petals 0.
Involucre 0.
Sepals 4-5, petaloid.
amerous, on a narrow receptacle
Achenes often stipitate,
style short, deciduous, or 0.
bbed, nei'ved, or winged.
Leaves 2-3-pinnatisect.
Herbs with perennial rootstock.
lowers often polygamous, panicled or racemose, dull green, yellow, purple, or whitish,
;

—

sually small.

Europe, Asia, America.

—

*Anemoiie. Involucre usually distant from the flower, of three whorled leaflets. Sepals
staloid, 4-20.
Petals 0, or represented by the outer stamens changed into stipitate glands,
arpels numerous.
Achenes in a head, terminated by the persistent naked or bearded style,
-ocapigerous herbs with perennial rootstock. Leaves radical, lobed, or dissected. Flowers
4.

'

irely yellowish.

Section

I.

;arded featheiy

Stamens shorter than the

Pulsatilla.— 0\xt%v stamens

Achenes terminated by a

tail.

Section II. Anemone.

— Stamens
—Involucre

all fertile.

Section III. Hepatica.
r

Extra-tropical regions.

sepals.

without anthers, gland-like.

Aehenes terminated by a short point, not feathery.
and simulating a calyjc. Axjhenes terminated

close to the flower,

a short st}4e, not bearded.
6,

dIIow.
'ith

Kuiowltonia.

— Sepals

Carpels numerous.

5,

herbaceous, deciduous.

Achenes

Petals 5—16, without a nectariferous

fleshy or pulpy

capitate,

perennial rootstock, and the habit of Umbelliferce.

;

style deciduous.

Radical leaves

sfciffj

—-Herbs

ternately decom-

Tfialicti'um.

Flower cut vertically
(mag.).

Thalictrum,

Diasrram.

Thalictrum.

Thalictrum

Cai-pel entire and cut
vertically (mag,).

EANUNCULACE^.

1.

pound, cauline small or bract-like, or
irregularly umbellate.
6.

^Adonis.

Sowh

Mowers

*Calliailtlieiiium.

ferous pit.

Petals 5-16, often spotted at base, but with
Achenes in a head or spike style short, perAnnual or perennial herbs. Leaves pinnatipartite, multifid,

Carpels numerous.

straight or hooked.

segments narrow.
7.

Flowers greenish or yellowish, peduncles often

0.

Africa.

— Sepals 5-8, coloured, deciduous.

no nectariferous hollow.
sistent,

175

—

;

solitary, yellow or red.

—Sepals

Carpels numeracis.

5,

llJurope, Asia.

Petals 5-15, with a basal nectari-

herbaceous, deciduaus.

Achenes capitate;

Anemone

Anemone

Pulsatilla.
Pistil (mag.).

style

Pi/lsatiHa.

AndBOBCflum and

Jinem^one Pulsatilla.

Alpine, low

short, persistent.

Diagram.

pistil.

J nemone Pulsatilla,
Stamen

(mag.').

An£mone

Pulsatilla.

Flovrec cut vertically (mag.).

Anemone

Eepatica.

Carpel entire and
cut vertically (mag.).

Anemone ffepjtica.
Fruit and involucre
(mag.;.

Pasque flower.
(Anemone Pulsatilla.)

Anemone nemorosa.

Anemone Pulsatilla.

Flower cut vertically (mag.).

Ripe actiene cut vertically.
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'/J
Adonis.

Adonis.
Pistil (mag.).

Adiene

entire

and cut

vertically (mag,j.

Tonng

Adonis,

Adonis.
carpel (inag.).

Flower out vertically (mag.).

Myosurus.
(mag,).

Young carpel

Myosurus.

Achene cut
vertically (mag.).

Adonis

Myosurus.
Petal (magi).

Myosurus,
Myosurus,

Myosurus minimus.

Flower cut vertically (mag,).

fc.tamen, outer

face (mag.).

ceslivalis.

1.

herbs

;

EANUNCULACE^.
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canline few or 0.

Flowers wMte.

— Sepals 5 (rarely 6-7), prolonged into a spnr below their

Petals

rootstock perennial.

Radical leaves decompound

;

jEuro^e, Asia.
8.

Myosurns.

many

as the sepals, narrow, spathulate

insertion.

claw filiform, tubular, nectariferous at the top.
Carpels numerous. Achenes minute, in a long spike, laterally attached style short, perAnnual, small herbs. Leaves entire, all radical. Scapes 1 -flowered, naked. Flowers
sistent.
minute. Europe, Asia, Africa, Australia, New Zealand.
as

;

;

—

—

Tribe III. RAirtrNCULE^, B.C. Sepals imbricate. Petals with a nectariferous
{Trautvetteria)
Carpels l-ovuled; ovule ascending, raphe ventral.

claw, rarely

Achenes dry.

—

.

^Herbs.

Leaves radical or alternate.

Ranunculus.

Vertical section ot flower (mag;)

I.
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Ceratocephalva.

Ceratoeephalus^
f'lower cut vertically (mag.)-

Toiing carpel (mag,).

Cercrtocephalus.

Achene
cTit

verticnUy (wag.)*

Ficaria.
Vertical section of flower (mag.).

Ficaria.
Pistil.

Ficaria.

J^icana ranuncaloidef.

9.

Trautvetteria.

membranous

;

style

Stflmfeii(mag.),

— Sepals 3-5, concave.
very short.

Leaves palmatilobed, cauline few.

Ficaria.

Diagi'am.

Carpels numerous.

Achenes capitate,
with perennial rootstock.
Flowers in a corymbose panicle. North America and Japan.

Embryo

Petals

0.

rather large.

— Sepals 3-5, caducous.

— Herbs

Petals as many, or

more numerous, with a
Achenes in a head or spike, beaked by
the short style. Annual, or oftener perennial herbs. Leaves entire or cut.
Flowers white,
yellow or red, solitary or panicled. Almost cosmopolitan. The aquatic species have been
made into a separate genus (Jiatrachium,~) by several modern botanists, on account of their
transversely wrinkled achenes, and habitat. Ficaria has been separated, from having three
and Geratoaephalus, because the base of the carpels
sepals, 6-9 petals, and obtuse carpels
presents two external gibbosities, and internally two empty cells, and the carpels are further
produced into a horn five to six times as long as the seed.
10. * EanunculBS.

basal nectariferous pit or scale.

Carpels numerous.

—

—

;

11.

Hamadryas.

—Flowers dioecious by suppression.

Petals 10-12, with a basal scale.

Carpels numerous.

Sepals 5-6, caducous or subper si stent.

Achenes

capitate, tipped

by the

shcjrt

I.

style.

—Low

179

herbs, witli perennial rootstock, only diifering from Banunculus in the dioecious

Antarctic America.

flowers.

12.
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OxygrapMs.

— Sepals

persistent.

5,

Leaves radical, entire.

perennial.

Petals

10-15, with a basal nectariferous

A'chenes capitate, beaked by the persistent style.

Carpels numerous.

— Low

pit.

herbs, rootstock

Scapes naked. Flowers solitary, golden-yellow.

Mountaitis

of extra-tropical Asia.

—

Tribe IV. Hellebores, D.C. Elowers regular or irregular {Aconitum, DelPetals small, or irregular and nectariferous,
phinium)
Sepals imbricate, petaloid.
.

or

{Galtha, Hydrastis).

Carpels several-ovuled, dehiscent

when

ripe, rarely berry-

like {Actcea, Hydrastis), follicular, free, rarely connate into a several-celled capsule
{Nigella).

Herbs.

Leaves

all radical,

or the cauline alternate.

Caltha.

Bipe

€aXtha.

Tomig

Calllia.

fruit.

Stamen (mag.).

carpel (mag.).

Caltha yaluairis..

Caliha.
vertically.

Caltha.

Flower cut

Seed witli fungoid chalaza (mag.).

Caliha.
Pistil

and portion of andrcecium.

—

Carpels few or many,
Sepals S-oo , equal, coloured, deciduous. Petals 0.
testa crustaceous,
Seeds
obovoid
ripe.
follicular
when
2-seriate,
many,
ovules
sessile
smooth, raphe prominent. Glabrous perennial herbs, tufted, or with a perennial rootstock,
Leaves radical, palminerved, entire or crenulate, cordate or auricled, cauline few or 0.
Flowers yellow or white, one or few. Stamens and carpels numerous or few. Europe, Asia,
13. *Caltha.

;

;

—

America, Australia,
14.

New

Zealand.

Carpels numerous,
Petals 0.
erect herb,
perennial
suture.—
of
the
base
A
ovules 8-10, 2-seriate near the
N 2

Calathodes.— Sepals

sessile, distinct

;

5,

regular, coloured, deciduous.
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Leaves cauline, palmatilobed or dissected.

Flowers yellow,

solitary.

Eastern Himalaya.

—

15. Glaacidinm.
Sepals 4, regular, deciduous. Petals 0. Carpels I or few, sessile, slightly
coherent at the base
ovules numerous, many-seriate along the ventral suture. Follicles
;

square, with dorsal dehiscence.

Seeds numerous, oblong, depressed testa finely crustaceous
raphe very prominent, alnxost winged.
^A perennial upright herb.
Leaves palmatilobed.
Flowers solitary, ample, lilac or pink. Japan.

—

— Sepals

regular, petaloid, caducous.

;

;

Petals 0. Carpels numerous, sessile
and forming a head, as in Rubus. A perennial erect herb.
Leaves palmatilobed, or dissected. Flowers solitary, small, white.
S-tamens a little lono-er
than the sepals. North America.
16. Hydrastis.

distinct, 2-ovuled, fleshy

3,

when

ripe,

—

;

EANUNCULACE^.

I.

18.

*Helleborus.

— Sepals

6,.

Petals small, clawed, neotariform

regular,

petaloid or

181

sub-Iierbaceous,

usually persistent.

blade furnislied at the base with an inner

lip, or a scale.
Carpels many, sessile or subsessile, distinct or coherent at the base, many-ovuled, dehiscing
inwards at the top when ripe. Seeds 2-seriate testa crustaceous, shining. Erect herbs
rootstock perennial. Leaves palmati-sect or -lobed, or digitate, cauline few, the upper sometimes
;

—

;

involucriform or
orpanicled.

all

bracteiform.

Sepals large.

Flowers large, white, greenish, yellowish or livid, solitary
membranous. Surope and Western Asia.

Follicles coriaceous or

H.

ff. nifjev.

nigci'.

Flower cut Terticall}^

Diagram.

n. niger.

Pistil.

TJfileborus vujei:.

Ei'anthis.

H.

niger.
Petal.

Branthis hiemalis.

Erantlus.

R.ifcetidvs.

Petal.

Emnlhis.
Petal (mag.).

Flower cut Tcrtically.

Seed, entire and cut
vertically (mag.).

Eranlhls.

Diagram.
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19. *ErailtIlis.

clawed

EANUNCULACE^.

—

Sepals 5-8, regular, petaloid, deciduous.
Petals small, nectariform,
blade furnished at the base with an inner scale-like lip.
Carpels many, distinct,

;

stipitate,

many

ovaled, folUcnlar

when

Seeds ovoid or sub-globose testa crustaceons,
Leaves radical, palmatisect, cauline
solitary, amplexicaul beneath the flower or peduncle, segments simulating the whorled leaflets
of an involucre. Flower solitary, yellow sepals narrow. Europe, and Mountains of Asia.

smooth.

—Low

herbs

;

ripe.

;

rootstock perennial, tuberous.

;

20. Coptis.

—

Sepals 5-6, regular, petaloid, deciduous.
Petals 5-6, small, cucullate or
Carpels many, stipitate, distinct, many-ovuled, follicular when ripe.
Seeds with
crustaoeous shining testa.
Low herbs; rootstock perennial. Leaves radical, temately
dissected.
Scapes naked, 1-3-flowered. Flowers white. Europe, Asia, North America.

linear.

—

N, DaiMlscen^t.
Fruit cut transversely to show
tbe cells and the spurious cells.

Mgella.

MgeUa sativa.
21,

form or
herbs

;

*l80pyrum.
0.

Diagram.

— Sepals 5-6, regular, petaloid, deciduous.

Carpels 2-20,

rootstock perennial.

sessile, distinct,

Petals

8-oo -ovuled, follicular

Leaves temately decompound

;

6,

when

very short, nectariripe.
Slender low

—

cauline alternate or subopposite,

Flowers solitary or loosely panicled, white. Petals variable in form.
Europe, Asia, North America.

or 0.

Stamens some-

times reduced to about 10.
22. *Nigella.
2-fid.

— Sepals

Carpels 3-10,

sessile,

5,

regular, petaloid, deciduous.

more or

less coherent,

Petals

5,

many-ovnled, opening

clawed

when

;

blade small,

ripe at the top

I.
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—

Seeds angular testa crustaceous or sub-fleshy, often granular. Erect
Cauline leaves pinnatisect, segments very narrow.
Flowers white, blu#,
or yellowish, sometimes involucrate with one floral leaf. TSxirope, WesUm Asia,
of the ventral suture.

;

glabrous herbs.

J

/

iGaridelUt,

Cdlumbine.

Flower cat verticallyCmag,)-

•{,A{iuilegia vulgaris.')

Columbine.
Seed, entire and cut
vertically (mag.)<
Oaridella.
Pistil.

'Garid

'i

.^«„^
Seed, entire and'Cnn. veiH/iuniiy (.mag.j.
.

•Garidella,

Bruit.

Oaridella.

Stamen.

Columbine.
Flower out vertically.

Columbine.

Columbine,

Petal, inner

Young

face.

Columbine.

pistil

(mag,).

Diagram.
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226. Graridella.

coterent at
herbs.

— Sepals

tlie base,

5,

EANUNCTJLACEiE.

petaloid, caducous.

and opening at the top

Leaves finely multifid.

;

Petals

style

6,

2-labiate.

Follicles 2-3, sessile,

Seeds 2-seriate.
Mediterranean Region.

very short.

Flowers small, white.

— Slender

—

23. Aquilegia.
Sepals 6, regular, petaloid, deciduous.
Petals 5, like a cornucopia or
hood, attached by the margin of the limb, and nectariferous at the base of the cavity. Lower

stamens reduced to scale-Hke staminodes. Carpels 5, sessile, distinct, many-ovuled, follicular
when ripe. Seeds with crustaceous, smooth or granular testa. Erect herbs; rootstock
perennial. Leaves ternately decompound. Flowers conspicuous, blue, yellow, scarlet, or particoloured, solitary or panicled.
Europe, Asia, North America.

—

—

24. * Delphinium.
Sepals 5, petaloid, unequal, subcoherent at the base, the posterior
turned up in a horn or spur. Petals 2 or 4, small, all sometimes united, the two upper prolonged into a pointed spur included in that of the calyx the two lateral not spurred, or 0.
;

Carpels 1-5,

sessile, distinct,

herbs, or with

many-bvuled, follicular

perennial rootstock,

erect,

when

branched.

Larkspur.

—

Seeds subfleshy. Annual
ripe.
Leaves palmatilobed Or dissected.

I.

EANUNCULACE^.
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Flowers rather large, in a loose raceme or panicle, blue, purplish, pink or white, rarely
Filaments sometimes dilated at the base. Ewo^e, Asia, North America.
yellow.
25.

^Acomtum.

corolla

;

— Sepals

unequal

5, petaloid,

2 lateral larger than the 2 ^terior.

with long claws, cncuUate at the

;

posterior large, helmet-shaped, covering the

Petals 2-8, small, very unequal, the two upper

hidden under the helmet the lower minute, filiform,
many-ovuled, follicular when ripe. Seeds with spongy
testa, deeply wrinkled.
Erect herbs rootstock perennial. Leaves palmati-lobed or -sect.
Flowers racemed or panicled, blue, purplish, yellow or white pedicels bracteolate. Filaments
often

0.

Carpels 3-5,

top,

;

sessile, distinct,

—

;

j

usually dilated at the base.

Europe, Asia.

Aconite

Stamen (mag.)-

Aconite.

Flower .depri-ped of its calyx,
-petals in a hood pedic&lled.
,

Aconite.
Pistil with,

one stamen (mag.).

(Aconitum Napellus).

Aconite.

Aconite.
Aconite.
Seed, entire

26

and cut

Aconite.

vertically (mag.).

Diagram.

*Act8ea.— Sepals 3-5, subequal, petaloid, deciduous.

spathulate,

crastaceous,

Flower cut

vertically (mng.)-

Petals 4-10, small, clawed,

Seeds depressed; tes a
Carpel solitary, inai.y-ovuled, berried when
Leaves ternately
erect.
stem
fusiform;
smooth.-Herbs rootstock perennial,
ripe.

flat.

;
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decompound. Flowers small, in short racemes that lengthen after flowering.
than the sepals. Stigma sessile, dilated. Europe, Asia, North America.

Stamens longer

Adcea.

Flower cut

Adxa.
Stamen (mag.).

vearbically

(mag.).

Act(sa.

Act(Ea.

Fruit (mag.).

Seed, entire ajid out Tertlically (mag.).

27.

Cimicifuga,

Petals

deciduous.

— Sepals
1-8,

4-5,

small,

subequal,

petaloid,

clawed, 2-lobed,

Carpels 1-8, distinct, many-ovuled, follicular

or

when

0.

ripe.

—

Flowers small, very
Herbs, habit and foliage of Actcea.
Hurope, Asia, North
numerous, in elongated racemes.
America.

0.

28. *Botrophis.

— Sepals

Outer stamens

dilated,

anther.

Petals

Carpel solitary, 1 -celled; oyules 2-seriate. Follicle

toothed.

—

Herbs, leaves 2-3-sect, segments incised,
Flowers racemose, white. North America.

substipitate.

29. Xanthorhiza.

ciduous.

Ad(£a

4-5, petaloid, equal.

terminated by an imperfect

Petals

5,

— Sepals

small,

petaloid,

subequal,

6,

clawed,

de-

gland-like, dilated at

Stamens 5, alternate with the petals, or 10.
the top.
Carpels 5-10, distinct, sessile, 2-ovul«d on the middle of
the inner suture, opening in follicles when ripe, and

spicata.

—

one-seeded by suppression.

Seed pendulous. Shrubs or iinder-shrubs, dwarf stem yellow
Leaves pinnatisect, proceeding in early spring from a scaly bud.
Racemes comFlowers small, blackish-purple, often polygamous.
pound, pendulous.
Stamens short.
North America.
;

within.

Tribe V. VmoTSiEM, D.G.
30. *P8eonia.

— Sepals

5,

broad, without a nectariferous
disk,

which

is

imbricate, herbaceous, persistent.
pit.

often spread over the base of the calyx, or forms

enveloping the ovaries.

Petals 5-10, conspicuous,

Carpels 2-5, many-ovuled, girt at the base with a fleshy

Fruit of coriaceous

follicles.

an irregular cup more or less
Herbs

Seeds large, albumen fleshy.

with perennial fusiform rootstock, or with branching, more or

less

woody

stems.

—

Leaves

I.

Peony.

Calyx, torus, and

pistil,

RANUNCULACEiE.
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Peony.

Fniit.
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ample, pinnatisect or decompound.

EANUNCULACE^.
Mowers

conspicuous, purplish, white, or red.

Europe,

Asia.
RanunctdacecB approach Dilleniacece in the distinct imbricate sepals, polypetalism, hypogyny, polyandry,

adnate anthers, distinct carpels, anatropous ovules, capsular or follicular fruit, erect albuminous seed,
minute basilar embrj'O, and terminal inflorescence. Dtlteniaceee only differ in habit, persistent sepals, and
especially in having arillate seeds.

distinguished
sepals

and

by

Magnoliacea

offer

the same analogies and differences

their habit and their many-seriate petals.

petals, often nectariferous, adnate anthers,

Papaveracets differ in their syncarpous

and are

one or more free carpels, and albuminous seed

by valves, and their embryo
2-merous flower and milky

their flower is iso- or diplo-stemonous, their anthers open
basilar.

;

pistil,

also

Serberidece have, like Manuncnlaccts, distinct
;

but

is axile

and not

juice.

Similar

with NymplueacecB, which further differ in their habit, 1-flowered scape, many-seriate
petals, largely dilated filaments, rayed stigma, and arillate seeds. Finally, some affinity has been discovered
with SarrcKcniece, .which are distinguished by their peltate and petaloid stigma, their radical leaves with
Rammoulaeea are universally distributed,
tubular petiole, undeveloped blade, and 1-flowered scape.
but most inhabit temperate and cold regions of the northern hemisphere ; as throughout Europe, from the
sea^shove to the limit of perpetual snow. They are rarer in North America and temperate Asia. Clematis
alone is tropical, and is distinguished from all the other genera by its sarm entose habit and opposite leaves.
Few Ranunculi inhabit the high mountains of the equator. Ranunculus, Caltlia, and Clematis occm- nearly
everywhere. Adonis, Ceratocej)haltts, Erantlm, Helleburus, Qandella, Niyelln, Pcsonia, &c., belong excluCyrtorhyncha, Hydrastis, Trantvettena, JBotroplm, and Xanthorhiza are their
.sively to the Old World
New World representatives. Knowltonia inhabits South Africa, Hamadiyas extra-tropical South America,
and Naravelia tropical Asia the other genera are dispersed over the northern hemisphere.
Most Ranunculacea are acrid, and more or less poisonous; but these properties are volatile, and
driven off by cooking and drying except in some cases, where they are alkaline, and consequently more
Their roots, when perennial, contain, besides the acrid, a bitter extractive principle,
fixed and powerful.
contained in various proportions, with a volatile oil, which renders them drastic and emetic. Their seeds
are acrid some contain both a fixed and a volatile oil, and are aromatic.
Clematis ej-ecta, Vitalba and
The juice of the leaves of O. Vitalba is used by beggars to
Flammuki, are very acrid and vesicant.
C. cirrhosa from th-e Mediterranean region, C. crispa from
produce superficial sores and thus excite pity.
North America, and C. matiritiana from Madagascar, replace cantharides in those countries. The numeroirs
the most acrid are R. Thora, an alpine plant, and
Ranunculi are often popularly used as vesicants
R. sceleratus, named by the Romans Sardonia, because it excites convulsive sardonic laughter: slow
cooking dissipates its poisonous properties, and renders it eatable as a potherb. So it is with Clematis Flamimda, one of the most acrid species, the young shoots of which may be eaten without danger.
Ranunculus
Ficaria, a common plant in damp hedges and woods, is very aerid before flowering, but the mucilage and
starch which are developed later render it eatable.
R. al^wstris is a vesicant and strong puroative yet
the Alpine hunters chew its leaves to keep off giddiness and to strengthen them.
Anemones are equally vesicant. A. nemorosa is used as such in some parts of Europe, and A. helleas does Knowltonia, of South Africa.
borifolia replaces cantharides among the Peruvians
The Italians
prepare a rubefacient water with A. apennina, which the ladies are said to use to heighten their comrelations exist

;

;

;

;

;

:

;

A. ranunculoides, a common northern species, is so acrid that the Kamtschatkans poison their
arrows with it. A. Pulsatilla is the richest in medical properties though nearly inodorous, yet if bruised,
it emits a vapour that violently iil-itates the mucous membrane of the eyes, nose, and back of the mouth,
plexion.

:

to the presence of a volatile acid, an alkali named anemmiine, and a volatile oil. In'a fresh state it
used in paralysis, especially of the retina, in rheumatism, and in obstinate cutaneous diseases.
Thalictmm Jlavum, 'rhubarbe des pauvres,' is administered in jaundice and intermittent fevers.

owing
is

North America as a powerful alexipharmic. Delphinium Consolida, Larkspur, is
and vermifuge the seeds of D. Staphisagria are drastic, emetic, and employed externally in a powder to destroy lice, and in skin diseases. The seeds of the Nigellee are slightly acrid and
aromatic; they are used in the South of Europe jind in the East to flavour bread.
Coptis trifoliata is a subarctic plant of both worlds, renowned for its stomachic properties
it yields a yellow colouring principle.
T. CuTOMiJ is regarded in

aperient, diuretic

;

;

The

root of C. Teota is

organs.

much

celebrated in India and China as a powerful stimulant of the digestive
Hydrastis canadensis yields both a dye and a tonic medicine.

II.
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Selleborm

niffer, fcetidus, mridis, and orientals contain a bitter substance, united to a resinous principle,
a drastic purgative, and poisonous in large doses. The Aconites are narcotic acrid herbs, containing an alkaloid called aconitine, combined with a peculiar acid, and resinous or volatile principles; the

which

is

leaves and seeds oiAconitum N'a^jelhis and A. paniculatumiae of use in small doses for exciting the glandular
and lymphatic systems, but are very poisonous in large doses. A.ferox^ a native of Nepal, is reputed to

be the most poisonous of

AcUea

all.

externally for skin complaints.

-

spicata was formerly given internally for asthma and scrofula, and
Cimidfuga serpentana, of a nauseous smell and bitter taste, is in North

be a specific against the bite of the rattlesnake. C. fcetida, a widely diffused plant
was formerly used in dropsy as a purgative its name is derived from its supposed
property of driving away bugs. The root and wood of Xanthorhka apiifolia, a North American undershrub,
contain a bitter resin and yellow dye, and are renowned as tonics. Pteonia officinalis was formerly famous
in sorcery: its fresh seeds were used as emetics in epilepsy; and in some countries, necklaces made of
them are still used to ward off' convulsions from children. The Siberian P. anomala has a bitter root
without acridity, smelling of violets, which is very useful in intermittent fevers.

America reputed

to

of cool northern regions,

:

II.

DILLENIACE^.

(DiLLENEiE, Salisbury,

—Dillekiace^, B.C.)

Group
stamens (mag.)-

CandoUea.
of

CandoUea.
Candulha.

CandoUea caneiformis.

CandoUea.
Ovule with

CandoUea.

Ovary cut
transversely (mag.).

its arilla

Sepals usually
deciduous.

(mag.).

DUlenia.
Embi-j'O (niag.)"

Pistil (mag.)-

CandoUea.
Part of pistil and
andrcecium (mag.).

(?) CandoUea.
Seed cut vertically

CandoUea.

Seed, with jagged
arilla (mag.).

(mag.).

Petals usually 6, hypogynous,
Ovaries usually distinct, 1-celled,

5, imbricate, persistent.

Stamens
'

(?)

Diagram.

oo,

hypogynous.

Referred to a var. of ^. Napdlus by Hooker

fll.

and Thomson

(Fl. Ind.

i.

57).

imbricate,
1-several-

;;

190

CALYC ANTHER.

III.

Ovules

ovuled.

Carpels follicular,

anatrofous.

Embkto

usually arillate, alhuminous.

Stem arborescent

or herried.

Seeds

erect or ascending,

dicotyledonous, minute, straight, axile.

sometimes climbing, rarely sub--woody or
alternate, very rarely opposite {Hibbertia),
stipules 0, or adnata to the petiole,
entire or toothed, rarely pinnatifid or 3-fid
and caducons.
Flowees 5 , or polygamous, rarely dicBcious, solitary, or racemose,
or panicled, usually yellow.
Sepals 5, rarely fewer {Tetracera, &c.), or oo {Empedoclea), imbricate, persistent.
Petals 5, or fewer {Davilla, &c.), alternate with the
Stamens oo, rarely definite {Hibbertia,
sepals, hypogynous, imbricate, deciduous.
&c.), hypogynous, sometimes unilateral (Hibbertia), usually free, rarely mon-polyadelphous (Hibbertia, Candollea) anthers introrse or extrorse, cells linear or subglobose, adnate, often separate and overtopped by the connective, opening vertically
Ovaeies several, distinct or coherent, sometimes solitary (Emor by an apical pore.
or frutescentj

Leaves

herbaceous {Acrotrema, Hibbertia).

;

'

;

pedoclea, D&liocarpus, Delima, &c.)

styles

;

terminal or sub-dorsal, divergent ; itigmas
2- seriate, ascending, raphe ventral, rarely

simple or sab-capitate; ovules 2 or several,

Carpels somesolitary and erect (Schumacher ia), anatropous or half-anatropous.
times dehiscing by the ventral or dorsal suture or indehiscent, crustaceous or
berried.

Seeds

solitary or few, ovoid, arillate (except Dillenia), testa crustaceous,

pulpy or membranous, cup-shaped, laciniate albumen
straight, basilar ; radicle near the hilum, inferior.
aril

;

fleshy.

Bmbrto

minute,

PRINCIPAL GENERA.
(.'andwllea.

Dillenia.

Acrotrema.

Delima.

Plibtiertia.

Wormla.

Tetracera.

Davilla.

Dilleniacca are more or less closelj allied to Magnoliaeea , Anonaee/s, and Manunculacece.

(See these

families.)
Di'toMBceffi are chiefly natives of the southern hemisphere.

equal

numher

of species; they are rare in Africa.

Tropical Amei'icaand Asia possess ahout an

confined to tropical Asia; Hibbertia and
Hitherto none have heen- found in South Africa or tem-

Candollea are specially extra-tropical Australian.

Dillenia

is

perate South America.
mileniacea; are astringent and

some

others are reputed tonic stimulants.

those of Curatella Cambaiba, applied to
Antilles, is a sudorific

seeds

is

and

divu-etic;

are so used medicinally.

The

leaves of Davilla

uloei-s,

are detergent.

a decoction of

it is

The

elliptica,

very few are acidulous
a Brazilian shrub, are vulnerary

fruits of a

Thtracera Tigarea, of Guiana and th«

given for syphilis; and a vinous infusion of

said to be eificacicus in intermittent fevers, chlorosis, and scurvy.

The

its

astringent bark of Dillenia

is employed in Asia for ulcerated sores.
The acid but uneatable fruit of D. speciosa serves to season
dishes; and a syrup of the juice of the unripe fruit allays coughs, assists expectoration, and cures angina
and aphthee; its bruised bark is applied as a cataplasm in arthritis, and, like that of other species, is used

serrata

for tanning.

III.

Corolla

0.

CALYCANTHEJE,

Stamens numerous,

inserted within the receptacular tube.

Lindl.

inserted on the calyx.

Embryo

Leaves opposite, exstipulate.
Shrubs with 4-angled stems.
Leaves

Carpels numerous, free,
Stem

dicotyledonous, exalbuminous.

woody.

opposite, petiolate, entire, exstipulate.

III.

Flowers

g

,

CALYC ANTHER.

1(>1

regular, appearing witli the leaves or earlier, terminal or axillary,
often
Calyx coloured, segments numerous, many-seriate, im-

sweet-scented or aromatic.

Chimonanthus,

Plower.

Galycanthus l(Evigalus.

Chimonanthus.

^7

Carpel, entire and cut vertically (raag.)«

Chimonanthus.

Chimonanthus.

Flower cut

Chimonanthus.

vertically.

bricate, all alike, or the outer bracteiform

Flower-bud tmag.).

Diagram.

and the inner

from a
Corolla 0. Stamens

petaloid, rising

receptacular cup (calyx -tube of old botanists), short, urceolate.

numerous, inserted on a fleshy ring lining the calyx-throat, outer
sterile,

'late

persistent or deciduous, free, or coherent at the base

or filiform

;

anthers extrorse, 2-celled, ovoid or oblong, adnate, dehiscence longi-

1-celled, 1-ovuled; styles as

subulate
is

'inner

Ovaries numerous, inserted on the inner wall of the receptacular cup,

tudinal.

one

;

fertile,

filaments short, subu-

;

msmj a.s

free,

ovaries, terminal, simple, filiform or compressed,

stigmas undivided, obtuse, terminal

;

ovules solitary, or rarely two, of

smaller, superimposed, ascending from the bottom of the

cell,

which

anatropous,

;
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IV.

MAGNOLIACE^.

Achenes numerous, included in the receptacular tube, accrescent,
herbaceous, sub-fleshy, ovoid or oblong.
Seed solitary, upright ; testa membranouis.
raphe ventral.

Embeto exalbuminous

;

cotyledons foliaceous, convolute

;

radicle superior.

PRINCIPAL GENERA.
Chimonautlius.

The

Calycanthiis.

with Myrtaaets will be pointed out in the description of the latter. They
number and insertion of the- stamens, the carpels
enclosed in the receptacular tube, exalbuminous embryo, convolute cotyledons, woody stem, generally
opposite leaves and terminal flowers they are distinguished by their apetalous flowers, extrorse anthers,
free and one-ovuled o-variea, and dry fruit.
They have also some affinity with Monimiaceee, from their
apetalous flowers, two-seriate calyx, numerous stamens inserted on the calyx-throat, numerous free
ovaries inserted on the inner wall of the receptacular cup, one-celled and one-ovuled anatropous ovules,
simple styles, woody stem and opposite leaves but in Monimiacecs the flowers are diclinous, the perianth
is calycoid, the ovule is pendulous, the fruit is a drupe and the embryo small in a copious albumen.
Finally, Calycanthus has been compared with Rosa; but its four-angled stem, opposite exstipulate
leaves, sterile stamens and extrorse anthers readily distinguish it,
affinity of Calycanthets

also approach Granatecs in their coloured calyx, the

;

;

Calycanthits, of

which two species are known, inhabits North America

Calycanihece are aromatic, and the bark of Calycanthus floridus

IV.

(MAGifOLi^, Jussieu.

Elcwehs
hypogynous
ovuled.

;

is

;

Chimonanthus grows in Japan.

used in America- as- a stimulating

tonic.

MAGNOLIACEJ^..

— Magnoliace^, B.G. — Magnolie^

et Wintebe^,

Br.)

SEPALS usually 3. Petals 6-oo , free, hypoyynous. Stamens oo,
§
anthers adnate. Cakpels' usually oo, distinct or coherent, l-celled, l-2-oo .

Ovules

anatropous.

ALBtrMBN

donous,' straight, minute, basilar.

Teees or

SHETJBS.

(Liriodendron),

Leaves

Embryo

copious, not ruminate.

Stem woody.

Leaves

dicotyle-

alternate.

alternate, simple, coriaceous, entire or rarely lobed

penninerved, reticulate,

sometimes

minutely

pellucidly

dotted

membranous, convolute in bud, or opposite, rarely
{Drimys, Illicium).
Flowees ? , or very rarely incomplete (Tamiannia), usually large, terminal or axillary, solitary, rarely racemose or fascicled.
Sepals 3, rarely 6, or 2-4, usually
Petals 6-oo , inserted at the base of a stipitipetaloid, free, imbricate, deciduous.
form torus, 1-2- co-seriate, imbricate, deciduous.
Stamens oo, several-seriate,
stipules

inserted with the petals

free ; anthers 2-celIed, adnate, extrorse {Lirioden; filaments
Brimys, Illicium), or bursting laterally, or introrse {Magnolia, Talaumd,
Mic/ieZm, &c.), dehiscence longitudinal or transverse {Tasmannia).
Ovaeies oo or
few, sometimes many-seriate in a head or spike, free or rarely coherent {Manglietia),
sometimes whorled at the top of the receptacle {Illicium), always l-celled styles con-

dron,

;

tinuous with the ovary,
ventral suture,

either 2,

stigmatiferous within and near the top ; ovules on the
collateral or superimposed {Magnolia, Liriodendrmi), or

more and 2-seriate {Michelia, Manglietia) ; pendulous, rarely erect at the base of the
Eetjit various: carpels subpedicelled, free
cell, and solitary {Illicium), anatropous.
or coherent, either 2-valved and capsular, with dorsal or ventral dehiscence {Mag-

IV.
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''

/]

Magnolia.
Antb.er.

Magnolia,
Transverse section
of

seed,

showing

,th.erapliie (white).

Magnolia.
Fruits and seeds suspenaed outside the pericarp.

Magnolia purpurea^

--'-nh

Magnolia,

Diagram,

Magnolia.
Seed with fleshy testa,
cut verticalljr (mag.).

M. purpurea.

Jllmum.

Flower cut vertically.

Carpel cut verticaUy.

lUidutn.

Ripe

carpel, entire

and open (mag.)

—
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IV-

;

MAGNOLIACE^.

Tasmannia.

Taxmannia,
Cajyx and pistil cut

Tlower (mag.).

vertically.

fllicium,

Seed witt crnBtaceous testa,
OTt vertically (mag.).

llUc'mm.
Fruit.

and fleshy (Drimys), or woody and
breaking transversely at the base {Talauma), or a samara (Liriodendron)
Seeds
sessile or funicled, often suspended outside the pericarp {Magnolia} ; testa fleshy
Embeto minute, straight, at the base of a
[Magnolia) or crustaceous (Illicium).
fleshy copious albumen ; radicle and cotyledons very short.
nolia, Mickelia, Manglietia, Illicium), or indetiscent

.

Tribe

head or

I.

Carpels imbricate, many-seriate, in
—Mowers
— Stipules enveloping the leaves.

MACtNOLiEJE, B.C.

spike.

g

.

a

PEINCIFAL (JENEEA.
Talaama.

Magnolia.

Liriodendron.

—Mowers or polygamous. Carpels
—Leaves minutely pellucidly dotted, exstipulate.

Tribe II. iLLiciBiE, D.C.
1-seriate, or solitary.

Michelia.

?

whorled and

PEIKCIPAL GESEEA.
Drimys.

Illicium.

Tasmannia.

Tribe III. TB0CH0DE]<f dee^,' Benth. et Hook. fil.
Carpels whorled, 1-seriate.

—Sepals and petals

0.

Mowers

polygamc-dicecious.

6ENEEA.
Trochodendron.

Euptelea.

Cercidiphyllum.

MagnoliaoetB, -which are very near Schimmtrece, AnmiaceuB and Myriaticeai (see these families), are
hy their hypogynism, seBtivation, polyandry, adnate anthers, free
ovaries, anatropous ovules, capsular fruit, albuminous seed, straight minute basilar embryo, woody stem

equally connected with Dilleniacets,

leaves. DUleniacem differ only in the quinary flowers, the often unilateral and polyadelphous
stamens, the erect or ascending ovules, and the arillate seed. Magnoliaceee also approach SanuncukceeB,
through Ditteniacees but are easily distinguished by their habit. Magnoliece are chiefly North American

and alternate

;

they are also numerous in subtropical Asia, .Japan and India. IlKciece are scattered over America, Eastern
Asia, Australia, New Zealand, and the Moluccas.
The properties of MagmUacets resemble those oiAnonacecs, but their leaves and bark are more intensely
bitter,

owing

acrid aroma.

condiments.

to extractive resinous principles.

The

fi-uits

are rarely eatable, but

Michelia Champaca

is

The pericarps and seeds contain a fixed oil, with an ofteii
many are tonic and stimulant, and are sometimes used as

cultivated throughout tropical Asia, on account of its sweet-scented

'
This tribe, which embraces three species of very
anomalous structure, has been added to Moffnoliacecs
by Bentham and Hooker fil. (Gen. PI. i. 964). Euptelea

contains two species, one Assamese, the other Japanese

Trochodendron one, and Cerciiiphylhim two,
Japan. Ed.

all

from

V.

SCHIZANDEE^.
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become fcetid as they wither all parts of the tree are aromatic, bitter, and acrid
powdered bark is a powerful emmenagogue its young buds are administered in urethritis,
and its powdered leaves are recommended for gout, and are applied as a lotion in rheumatic and arthritic
pains lastly, -its seeds, which contain a very acrid substance, are rubbed, with ginger and galenga, over
the region of the heart, to cure infantile intermittents. The bark of Talauma (Aromadendron) elegans is a
renowned stomachic in Java its slightly bitter leaves are antispasmodic and antihysteric. Of the Asiatic
deciduous-leaved species, Magnolia Ttclan has been cultivated from time immemorial in China, and its
very bitter seeds used as a febrifuge and the Himalayan M. Catnpbellii, a lofty tree with large red flowers,
is one of the most splendid plants hitherto discovered. The principal American species are M. grandiflora,
aurieulata, and macrophylla, of which the bitter and slightly aromatic bark is a tonic. The fruit and seeds of
M. glauca and aowninatn are stimulants. The bitter, pleasantly aromatic bark of the Tulip-tree (Liriodendron tulipifera), which attains a height of 100 feet in North America, is regarded as an excellent substitute for cascarilla and quinine.
In lUicieee, which, from their punctate pellucid leaves and 1-seriate whorled cai-pels, rather form a
distinct order than a tribe of MagnoUaceee, the aroma of the volatile oil and resin supersedes the bitterness,
and gives them stimulating virtues; as in Dritnys Winteri of Antarctic America, D. Oranatmm of New
Granada, D. axillaris of New Zealand, the Tasmannias of Australia, and especially the Badiane (Illicium
anisatuin), a Chinese shrub, the fruit of which, called Star Aniseed from its smell and whorled carpels, is a
powerful stimulant, which enters into the composition of Dutch aniseed cordial. /. religiosum, transported
from China to Japan, and perhaps only a variety of the latter, possesses the same properties, but in an
flowers, which, however,

an infusion of

;

;

its

;

;

;

;

'

'

inferior degree.

V.

(ScHizANDEB^, Blume.

SCHTZANDRE^.

—Magnoliaceaktjm

tribe III.,

Benth.

et

Hook,

fil.)

Leaves alternate, simple,
Sarmentose glabrous sheubSj with mucous Juice.
penninerved, entire or toothed, sub-coriaceous, often pellucidly dotted {8cMzand/ra),
exstipulate. Floweks diclinous, axillary, solitary^ small, usually scented. Pebianth
ternary, multiple ; sepals and petals hypogynous, 9-12-15, 3- oo-seriate ; passing

Flowers S Stamens go, or
gradually from the small outer to the petaloid inner.
very short, thick, free or
mass
into
a
globular
filaments
or
united
distinct,
5-15,
;
separated
by the connecless
short,
more
or
adnate,
cells
rounded,
anthers
;
coherent
:

? Caepels qo, in a head (Eadsura) or spike {Schizandra] ; stigmas
on the inner edge of the ovary; ovules 2-3, superimposed,
decurrent
sessile,
Beeeies indehiscent. Seeds sunk in pulp ; albumen oily,
anatropous.
pendulous,
tive.

Flowees

copious.

hUum,

:

Embeto minute,

straight, basilar

;

cotyledons divaricate

;

radicle near the

oblong, superior.

PRINCIFAL GENEEA.
Kadsura.

Schizandra.

This little family, annexed by Bentham and Hooker fil, to Magnoliacece, is in fact only distinguishable
from them by its climbing stem, exstipulate leaves, diclinous flowers, and fleshy 2-3-seeded carpels.
Schizandrece inhabit
It also approaches Menispermece, Lardimbahce, and Anonaoete (see these families).
Eastern temperate and tropical Asia; one species grows in the warm regions of North America. The
mucilaginous berries of some are eatable, but tasteless.
o 2

— —
VI.
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Schizandra coccinea

Schizandra^

^..

VI.

(Anon^,

Jussieu.

.

seriate

;

anthers adnate.

erect or ascending.

ruminate.

Embeto

Fruit.

ANONACEjE.

— Gltptospbem^, Ventenat.—AsoNAC'SiM, Dunal.)

Sepai/S 3.
Flowebs ?
Stamens oo, rarely

valvate.

ANONACE^.

Petals usually
defimte,

Ovaries

6, 2-seriate, hypogynous, most often
hypogynous [on a large torus Bd.J, many-

ttsually

many,

distinct,

1-2- co-ovuled

Fktjit a capsule or herry [very rarely capsular

Ed.J

;

ovules

Albumen

.

minute, basilar.

Trees or shrubs, sometimes climbing, generally aromatic, witli acrid juice.
Leaves alternate, distichous, plaited in vernation, simple, entire, penninerved,
pubescent wben young petiole usually jointed or swollen at the base stipules 0.
Flowers 9, rarely diclinous, solitary, or fascicled on axillary peduncles, rarely
lateral or leaf-opposed corolla membranous, coriaceous or fleshy, greenish purple or
;

;

;

VI

.
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ANONAOEiE.

Asimina.
Seed, entire and cut
vertically-

Asimina

triloba..

Asimina.
Trans-^rae section of
anther.

Asimina.
Transverse section of

Asimina,

Adnate anther, dorsal and
yentral face (mag.).

carpel (mag.).

AsimtTia..
verfcicaUy (mag.)-

Slower cut

Asimina.
Pollen-grain.

Asimina.

Very young

carpel, entire

cut vertically.

and

Asimina.

Embryo.

Asimina.

Fruit.

vi.
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anonace:^.

Sepals 3, rarely 2 {Disepalum), distinct or united at the base, or coherent
in a 3-lobed or -toothed calyx (Oyathocalyx), valvate or imbricate in bud. Petals
usually 6 2-seriate, rarely 4 2-seriate {Disepalum), or only 3 1-seriate {Unona), rarely
coherent {Hexalohus), hypogynous, valvate, or rarely imbricate in bud. Stamens in-

yellowish.

multi- seriate on a thick torus; anthers adnate, 2-celled, cells dorsal or
opening by a longitudinal slit, contiguous or separate, usually concealed by
the overlapping dilated tops of the connectives ; rarely definite, vrith the anthers not
concealed by the connective, hardly or not at all dilated (Miliusa, Orophea,

definite,
lateral,

Carpels

Bocagea, &c.).

oo,

rarely definite {Asimina, Xylopia, Bocagea, &c.), or

solitary {Oyathocalyx), distinct, or rarely coherent {Anona, Momdora), sessile on the
top of the torus ; style short, thick, or ; stigma thick, capitate, or oblong, some-

times furrowed or 2-lobed or radiate (Monodora) ; ovules 1-2, erect, basilar, or 1- ex,
fixed either to the suture, or very rarely all over the walls of the ovary {Monodora),
Eipe Caepbls sessile or stipitate,
anatropous, raphe ventral, micropyle inferior.
distinct, or united into a oo-ceUed fruit {Anona), or 1-celled (Monodora), dry, fleshy
or pulpy, indehiscent or 2-valved. Seeds with copious ruminate albumen. Embryo

minute, basilar

;

radicle near the hilum, inferior.

;;

VII.
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The bark

of Anonacem is usually more or less aromatic and stimulating; in some species the taste is
and almost nauseous the leaves possess similar hut less powerful properties, the fruits are aromatic
and hot {Xylopia), or nearly inodorous, and these alone are eatable. The Malayans use the bark of
several Anonaceee, reduced to pjilp, for bruises and rheumatic pains, and the fruit of others as a stomachic.
With the flowers of Uvaria odorata, and with other aromatics and Curcuma root, they prepare an ointment
with which they anoint themselves, to ward off fever in the rainy season. European women in
acrid

;

India, it is said, macerate these scented flowers in cocoa-nut

maorophylla

is

they also use the
all

as a hair

oil,

oil.

The

strongly aromatic, and the Javanese mountaineers use an infusion of
fruits of P.

the islands of the

mbcordata to allay nervous

Malay Archipelago; from-

its

colics.

it

root of Polyatthia
in eruptive fevers

AHabotrys suaveolens grows in nearly
is prepared an aromatic medicine,

infused leaves

The aromatic fruit of
is very efiicacious in inducing reaction during the cold stage of cholera.
Xylopia grandi/lora furnishes the Brazilians with a condiment and a stimulating drug that of X. frutescens,
longifoUa, which
a shrub found throughout tropical America, is used as pepper by the negros that of
which

;

;

X

grows on the shores of the Orinoco, is reckoned one of the best substitutes for quinine. X. cBthiopioa
furnished the ancients with Ethiopian pepper, before black pepper was introduced from India. The
Asmninas of STorth America are remarkable for theiiT nauseous odour the leaves of A. triloba are used to
hasten the ripening of abscesses its berries are eatable, but its seeds are emetic. Many species of Anona
produce agreeable fruits, much esteemed in the tropics, as the Peruvian Cherimoya {Anona CMrimolia),
the Sweet Sop {A. squamosa), and (the Custard-Apple (A. muricata). The West Indian A^ netioulata has a
mucilaginous, astringent,,disagreeably tasted fruit, and is employed as an anti-dysenterio and vermifuge.
All these are natives of America; whence they have been transported by man to the Old Wojld.
;

;

VII.

(Menispebma,

Flowers

Jussieu.

diceciows.

MENISPERME^.

—Menispeemoide^, Ventenat. —Meuispbirme^, D.G.)

Sepals usually

6, free, 2-seri!it6, imbricate^

Petals %po-

Stamens mserted on the receptacle, equal and
gynous, usually 6, imhricate, 2-seriate.
Carpels
sterile or
in the § flowers.
or
more
rarely
fewetr,
petals,
the
opposite to
Drupes
the
or
in
rudimentary
1-ovuled,
flowers.
distinct,
oo,
$
usually 3, rarely
with the stylary scar often basal.
radicle facing the stylary

sca/r,

Seeds albuminous

— Stem

or not.

Embryo

usually curved ;

usually woody, climbing or twiming.

Leaves

alternate, exstipulate.

Stem climbing branchlets
;

ticose,

finely striate,

sometimes twining, woody, or suffru-

rarely herbaceous and springing from a woody rbizome

{Gissampelos) .

Leaves

alternate, exstipulate, usually palminerved, entire or palmilobed or peltate, rarely
compound {Burasaia), petiole spuriously jointed at tbe base, and sometimes at tbe
Elowees dioecious, small, in a panicle, raceme or cyme, rarely solitary, sometop.

Sepals usually 6, 2-seriate,
times accompanied by cordate bracts (Gissampelos).
sometimes 4 or 8
{Gissampelos),
rarely
4
4-seriate,
sometimes 9 3-seriate or 12
rarely coherent
very
distinct,
usually
(Sarcopetalum),
(Menispermum), very rarely 5
and simulating
equal
but
imbricate,
2-seriate,
Petals usually 6,
{SyncUsia, Oyclea).
a single series, smaller than the inner sepals, rarely 4 or 8 (Gyclea), very rarely 1, 3,
{Anamirta, Abuta, &c.), very rarely united
or 6 {Stephania), or 2 {Gissampelos), or
Stamens as many as petals, usually 6, opposite to the petals, very
{Gissampelos).
oo {Menispermum)
rarely 3 {TricUsia, &c.), or 4-8 {Oyclea), or 9 {Limacia, &c.), or

VII.
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MENISPEEME^:

Slephania,

Staminnl
column, anther
peltate at the top,

with

circular

dehiscence (mag.).

Cocculus.
carpel,

Young
Menispennum canadense.

Raceme

Menispermum canadense.

M. canadense.

Memtpeimum
Vertical section of carpel and seed (mag.).

M, virginicum.
Tetfil 'mag.).

M.

virginicum.
Fruit.

t?

llipe cai'pel (mag.).

Coscinium.
flower without corolla (mag,).

cut vertically
(mag.).

of fruits.

M.

canadense,'^

Seed, entire and cut vertically (mag.).

Coscinmm.

J

flower (mag.).

^

Slephania.
flower (mag.).

;

MENISPEEMEiE.

VII.
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more or less free, or united in a monadelphous column ; anthers various,
free or united, usually extrorse, 1-2-celled, dehiscence longitudinal, transverse, or
circular {Stephania).
Carpels usually 3, rai-ely 6 {Goscinium, Sarcopetalum, Fi-

filaments

braurea), or

9-12

4 {Menispermum) or

{Tiliacora, Sciadotenia), or 2

Oyclea, Stephania)

;

styles

,

1 {Gissampelos,

terminal, simple or lobed, often becoming basilar from the

curvature of the ovary ; ovules solitary in the carpels, half-anatropous, peltately
attached to the ventral suture of the carpel, or very rarely anatropous ; micropyle
superior, chalaza facing the base of the ovary.
Ripe carpels drupaceous, sessile, or
'

stipitate

;

scar of style subterminal, excentric, or

more often sub-basal ; endocarp

straight, or «ften curved like a horse-shoe, with its ventral surface intruded as a
peltate, or flattened projection, to which the seed is ventrally
Seed of the form of the cavity, concave or furrowed on its ventral surface
membranous albumen more or less copious, sometimes ruminate {Ana-

hemispherical,
attached.
testa thin,

;

mirta, Ahuta, &c.), or

{Puchygone, Bctryopsis,

curved, rarely straight (Anomospermum)

;

Tridisia,

&c.).

Embeto

radicle facing the scar of the style

usually
;

cotyle-

dons linear and contiguous, or large and thict, or foliaceous and divaricate.

PRINCIPAL GENEEA.

,

Aspidocarya.

Parabsena.

Tinospora.

Coscinium.

Tiliacora.

I^imacia.

* Gissampelos.

Stephania.

Fibraurea.

Tricliaia.

Jateorhiza.

Anamirta.

Menispermum.

*Cocculus.

Oyclea.

Pachygone.

Hyperbasna.

Centitaxis.

Antitaxis.

Burasaia.

Menispennece are closely allied to Anonacece, Lardkahahee, Berherideai, and 'ScMzandreee. They are
connected with LardimbalecB by their hypopetalism, two-seriate sepals and petals, usually monadelphous
stamens, extrorse anthers, distinct and fleshy carpels, woody twining stem, alternate exstipulate and
sometimes compound leaves {Burasaia), and diclinous racemed flowers but in Lardizahalece the carpels
nearly always contain several ovules scattered over the walls of the ovary, and the embryo is minute, at
the base of a very abundant horny albumen. Berheridecs are similarly related, but differ in their g flowers,
;

filaments, the dehiscence of their anthers, their solitary

carpel, erect stem, penninerved leaves,
Anonacecs are connected with Menispermete by their woody stem, alternate and «xstipulate leaves,
often diclinous flowers, hypogynous 2-seriate petals, extrorse anthers, free often 1-ovuled and fleshy
carpels they are distinguished from them by their habit, inflorescence, aromatic odour, rarely climbing
Schizandreee approach Menispermecs in their woody
stem, penninerved leaves, ruminate albumen, &c.

free

&c.

;

climbing stem, alternate exstipulate leaves, diclinous flowers, several-seriate sepals and petals, extrorse
anthers, and free carpels, fleshy when ripe they are distinguished by the 2-ovuled ovaries, the straight
;

minute embryo at the base of an abundant albumen, and the penninerved leaves.
Menispermecs principally inhabit the intertropical regions of both worlds. Few are met with in North
America, Western Asia, South Africa and extra-tropical Australia ; none in Europe.
This family has severaLspecies used in medicine

;

some

possess a bitter principle in their root,

stimulates the digestive organs; others are acrid and diuretic.

Many

which

contain in their herbaceous organs

an abundant emollient mucilage. The pericarp of some is narcotic, acrid, and very poisonous. Cocculus
is a tropical African and Madagascar perennial, whose turnip-shaped root (the Calumba-root of
commerce) is one of the most efiieacious of tonics, and prescribed for obstinate colic, dysentery and sickness ; it is adulterated with other roots from India and Barbary, which bear its name without having its properties.
C. peltatm, of Malabar, and C. Jlavesnens, of the Moluccas, are the best substitutes for it. Among

palmiitws

the Brazilian Menispermeee with a bitter tonic root, are Cocculus platyphylhis, cinerascens, and Cissampelus

'

Two

in Fibrfiurca, of

which one alone

is

further developed.

— En.
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BEEBEEIDEiE.

C. Vareira is a southern Brazilian shrub, the root of

uvalifolia.

odorous, of a taste at

first

mild, then bitter and

somewhat

acrid

which, called Pareira Brava,' is woody, init was formerly renowned as a lithotriptic,
'

;

CissamjJehs Caapeba, from the
used in Martinique against the bite of the Trigonocephalus.
mannWaMa, from the Mascarine islands, are used as substitutes for the Pareira Brava.
The root of Coscinium fenestratum, of Ceylon, is a stomachic. The negros of Senegambia employ that
of Coccidus Bakis as a diuretic and febrifuge. The roots of Cissampelos glaherrimus and ebracteattis are ad-

and

is still

Antilles,

and

C

Cocculus erinpus, of the Moluccas, contains a glutinous and
-commonly used by the Indians in intermittent fevers, jaundice, and intestinal worms.
The bark of several species is extremely bitter some yield a yellow dye. Anamirta Coocuhis is a
tropical Asiatic shrub, whose extremely poisonous fruits are used in India to intoxicate and poison fish,

ministered in Brazil in cases of snake-bites.
bitter juice,

;

which

fl,re

thus obtained in abundance, but are sometimes dangerous to eat, the narcotic principle conIn England beer is some-

tained in the seed (pierotoxine) being scarcely less deleterious than strychnine.

times adulterated with Coocidtts

indieits.

VIII.

(Bebbeeides, Jussieu.

BERBERIDE^.

—Beebeeidb^,

VerdtenaL

—Berberace^,

Lindl,]

Barberry.
Vertical section of
ovary (mag.)-

Barberry,
Seed, entire and cut
vertlcaUy (maff.)*

Barberry.
{Berbeins vulgaris.)

Barberry.

Diagram.

VlIT,

BERBEEIDE^.
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Barberry,
Petal showing its two
glamds (mag.)..

Barberry.
Pistil with a petal and
BtajBaen (mag.).

Barberry,

Normal

Barberry.

Spimeditim.
Pistil (mag,).

leaves in the axil of a spinous leaf
with abortiTe blade.

Epimedium dlpinnm.

Inner petal (mag.).

Pistil (mag.).

Barberry.
Dehiscing stamen (mag.).

Caul<^hyllujii.

Epimedium..
Flower (mag.).

Vertical' section of flower (mag.).

Carpel opening before
maturity, to emit two
upright basilartavnlfes;
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Cavlophyllum.

;

LAEDIZABALE^.
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PRINCIPAL GENERA.
Berberidopsis.

Berberia.

Oaulophyllum.

Vancouveria.

Jefferaonia.

* Podophyllum.

*Mabonia.
*Epimedium.

*Leontice.

*Naiidina.

Aceranthus.

Dipbylleia.

Achlys.

which the
normal Bm-beridece, establishes the
passage of these to Lardizabalece, through the genus Decaisnea, of which the carpels with two series of
ovules gape when ripe. Berbm-idecB also approach MagnoUacece in their hypopetalism, the distinct severalseriate sepals, the adnata anthers, albuminous seed, straight embryo, woody stem, and alternate leaves
with caducous stipules ; but Magnoliaceee differ in their habit, scented wood, polyandry, and the number
and mode of dehiscence of their carpels. Berberidece resemble JRanunculacece (see this order), and slightly
Papaveracecs, which differ in habit, millsy juice, terminal inflorescence, polyandr}', introrse anthers, and
the structure of the fruit and seed. Berberidem have also some analogies with Anonacece, founded on the
ternary arrangement of the flower, the free sepals, hypogynous 2-seriate petals, isostemony {Bocagea),
adnate anthers, thick capitate and often sessile stigma, the erect anatropous ovules, and berried fruit
but AnonacecB are distinguished by their habit, their distichous entire often climbing stem, terminal
usually polyandrous flowers, the ternary carpels, and ruminate albumen.
Berberidets grow in the temperate regions of the northern hemisphere, the Andes, and extra-tropical
South America. They are absent from tropical and South Africa, Australia and New Zealand.
The benies and herbaceous parts of Berberidece contain free malic acid the root and bark of several
Berheridece are closely allied to Lardkabalecs (aee tbat order) ; the genua Berheridopsia, of

1-celled ovary, with three parietal placentas, is an exception to the

;

species yield a yellow bitter extractive (berbeiine) possessing properties analogous to those of rhubarb.
This ia especially the case with the common Barberry (Berbeiis vulgaris), a shrub which grows on calcareous
soils in Europe and Northern Asia; the tincture yielded by the bark of its root and stem is purgative, and its
yellow colour induced doctors formerly to administer it for jaundice; its acid berries form a very pleasant
fascicularis (Mahonia)
preserve, and the young acid astringent leaves are used to strengthen the gums.
The wood of the Indian and South American
is esteemed in California for its mildly acid berries.
[B. Lycium, the Lyeimn indicum of Dioscoridea, is used to this day in India
Berberis is used aa a dye.
The root of Cauhphylhcm thalietroides is valued as a sudorific in North America,
for ophthalmia.— Ed.]

B

.

and its seeds form a substitute for coffee. Bongardia Chrysogonum grows in Greece and the East; its
The powdered root of
leaves are eaten like those of sorrel its root was formerly considered an alexifer.
stuffs; the Turks
cleaning
soap
for
Minor,
ia
used
Aleppo
as
a
of
Asia
at
plant
a
Lemitopetahim,
Leontice
also use it as a corrective for an overdose of opium. Podojjhyllum pcltatum, from North America, connects
;

Berbendea with Papateraceee
gum-reain, which purges as
impunity, as

may

;

ita

herbaceoua parts are narcotic and poisonous

effectively

as jalap

;

its

berries are

those of P. himalayetise [which are insipid.

IX.

(Menispbemaceaeum

trihus,

—

its

root contains a bitter

may

be eaten with

Ei).]l

LARDIZABALEJi,
D.C^Beebeeideaeum

Br.
tribus, Benth. et

Twining, or rarely erect shetjbs [Decaisnea), branches

compound, 2-3-ternate (Lardizabala), or

;

very acid, but

striate.

Mook.

Leaves

fil.)

alternate,

3- 5-foliolate [Boquila, Parvatia), or

pinnate

(Decaisnea), or digitate {Akebia, Eolbcellia) ; leaflets toothed or sinuate, petioles and
Tlowees diclinous or polypetiolules swollen at the base and top, exstipulate.

gamous, in solitary or fascicled axillary racemes, naked or bracteolate.

Flowbes $

:

gestivation im-

coloured, 6-phyllous, 2-seriate, or rarely 3-phyllous (Alcebia),
Petals 6, inserted on the receptacle, much
bricate, the outer sepals often valvate.
Stamens 6, inserted on the receptacle, opposite to
smaller than the sepals, or 0.

Caltx

;

.
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LARDIZABALE^.

Lardizahdla.

Flower-bud (mag.).

SolboeUia latifoha:

Lardizahala.

Lar^zahala.

Expanded flower (mag.)-

Pistil.

Lardizahala.

Diagram ^

Lavdizabala hiternata.
I'mit,

(S)
Decaisnea.

Lardizahala,

Lardizahala,

Lardizahala.
Diagram 9*

Transverse section of ovary.

Seed, entire

and cut transversely (mag.)-

Transverse section
of carpel.

cylindric, monadelplious or rarely free {Akebia, Holbcellia)
; filaments
anthers extrorse, apiculate, very rarely muticous [Akebia).
Ovaeibs rudimentary,

the petals

Flowees ?
fleshy.
anthers imperfect or 0.

2-3 or more,

Stambns
1-celled

;

6

;

styles

conical; ovules

short or obsolete

many, rarely few

,

a

little larger,

Ovaeibs
;

calyx and corolla as in the

3, rarely

6-9 {Ahebia), distinct,

$

.

sessile,

stigmas terminal, papillose, peltate, obtuse or

{Boquila), inserted all over the wall in separate

along the ventral' suture (Decaisnea), anatropous or campyloSbeds
Eipe caepbls baccate, indehiscent or dehiscent (Decaisnea).

alveolae, or 2-seriate

tropous.

buried in the pulp,

testa thin.

fleshy-horny albumen

;

cotyledons

Embeto
flat.

usually minute, at the base of a copious

—

;;

X.
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GENERA.
Lardizabala.

Boquila.

Holboellia.

Akebia.

Decaisnea.

Paivatia.

Stauntonia.

LardizabalecB approach Serberideee in their hypopetaliam, petaloid sepals and 2-seriate petals, isoste-

monism, extrorse anthers, berried
they

differ in their diclinism,

For the

affinity

fruit,

albuminous seed, alternate componiid leaves, and racemed flowers

united filaments, anthers dehiscing longitudinally, and several carpels.

with Menispermece, see that order.

Lardizahalets also approach Magnoliacece in their

ternary perianth, hypopetalism, extrorse anthers, free carpels, albuminous seeds, and basilar embryo but
in MagnoliacetB the stem is not twining, the leaves are always simple and stipulate, the flowers are usually
;

5 and polyandrous, the ovules are constantly attached to the ventral suture, and the ripe carpels are follicles
or samaras. The afiinity is more marked with Schizandreee, which are sarmentose shrubs with alternate
exstipulate leaves, diclinous flowers,

ternary free bypogynous perianth-segments in 2-several series,

embryo ; but
stamens are numerous, the carpels 2-

extrorse anthers, free berried carpels, seeds sunk in the pulp, copious albumen, and basilar
in Schixaitdreee the leaves are simple, often pellucidly dotted, the

ovuled, and the ovules attached to the ventral suture.
The majority of Lardkabalecs inhabit India, China, and Japan

;

Lardkabala and Boquila are

Chilian.

Lardixahalem contain neither a bitter nor an aromatic principle ; their hemes are mucilaginous and
the flowers of many are scented. The Nepalese eat the fruits of HolbcsUia latifolia, and the
[those of Decaisnea are sweet and fleshy, and very
Chilians those of Lardimhala and Boquila
The shoots of Lnrdimbala, passed through fire and macerated in water, form cords of
grateful.
Ed.].
eatable

;

;

great strength,

X.
Sepals
a

3-^5.

NYMPHJElNEJi,

Petals 3-

oo,

Brongniart.

hypogynous or perigynous,

i.e.

inserted at different

Stamens
and more or less united with them.
Ovaeies several, free or coherent. Fetjit
usually numerous, inserted with the petals.
Seeds furnished with a double
a berry bursting irregularly, or an indehiscent nut.
heights on

torus enveloping the ovaries

Aquatic hbebs.
ra/rely exalbuminous.
Aquatic heebs ; rootstoch perennial, submerged, tuberous, creeping, with sometimes milky juice, emitting leaves and 1 -flowered scapes, rarely floating branches
albwmen, or

{Brasenia).

Leaves alternate

or opposite, long-petioled,

blade floating, rarely

emerged {NehbmUum), usually cordate-peltate, sometimes oblong or linear [Barclay a),
often dissected and capillary in the submerged leaves [Cabomba). Flq-webs large §
1
regular, usually floating, rarely emerged [Nelumbium] ; peduncles axillary, -flowered.
in
aestivation,
imbricate
Petals
Brasenia).
[Cabomba,
3
4-5-6,
rarely
Sepals usually
[Nwphar)
hypogynous
and
all
free
sometimes
[Cabomba)
3
rarely
usually numerous,
enclosing
on
torus
heights,
a
different
at
inserted
only,
inner
the
sometimes all, or
,

;

or rarely. 6 [Cabomba), inserted as the petals ; anthers
longitudinal
erect, connective continuous with the filament, cells adnate, Qpening by a
3-4 [Caco,
rarely
or
8-10,
Oaepels
[Cabomba).
extrorse
slit, introrse, or rarely

the carpels.

Stamens

oo,

and
bomba), sometimes distinct [Cabomba, Brasenia), sometimes cohering in a whorl,
the
adherent
to
or
[Nuphar),
superior
and
free
either
forming a several-celled ovary,
sometimes
Euryale,
&c.),
Victoria,
[Nymphcea,
torus, and then inferior or half-inferior
order in the alveolse of an obconic torus [Nelumbium) ; stigmas either
sunk without
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X.
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distinct {Nelumhium, Cabomba), or united into a radiating or annular disk

Euryale, Victoria)

;

{Nymphma,

ovules anatropous, attached to the ovarian walls, or pendulous

either from the ventral suture {Cabomba, Brasenia), or from the top of the cell

{Nelmnbium)

Ripe carpels indehiscent, distinct, or united into a fleshy, pulpy,
Seeds arillate or naked ; albumen copious, floury or fleshy, or
very rarely
{Nelumbium).
Embryo straight, enclosed in the embryonic sac, sunk
in the albumen, and thus forming a second albumen
cotyledons thick ; radicle
.

or spongy fruit.

;

very short.

2\'vphar.

AndroEcium and

pistil.

Sujihar.

Fruit.

White Water-Lily.

Part of flower.

X.

ISrYMPH^INE^.

SuB-OEDEE

(Htdeochaeidum
Sepals 4-6.

Petals

I.

NYMPH2EACE2E.

genera, Jussieu.

oo,

209

pluri- seriate,

—NYMPHjEACEiE, Salisbury.)
hypogynous {Nuphar)

or perigynous,

inserted at different heights on the torus enveloping the carpels

epigynous,

i.e.

i.e.

{Nymph<Ba), or

inserted on the top of the toi-us [Buryale, Victoria, Barelaya), the

inner narrower than the outer, and passing gradually, in some genera, into stamens
{Nymphcea, Victoria).
(In Barelaya the coherent bases of the petals are inserted on
the top of the torus which envelops the carpels, the calyx remaining free.) Filaments
often flattened (especially the outer) and sub-petaloid, usually prolonged above the
ajithers.

Cakpels whorled, coherent,

and forming a

several-celled superior

ovary {Nuphar), or half- inferior {Nym-

phwa), or inferior (Victoria, Euryale,
Barelaya); styles connate into a peltate
radiating stigma, longer than the
torus, sessile or stipitate,

more or less

Caiiomba,

Base of the seed, showing
the embryo enveloped by
the albumen (mag.).

Cahomba CarQlinatia*

a carpel (mng;).

Fruit.

Cabomba.

Cabomba,
"Vertical section of

Cabomba.

Seed, entire

and eut longitudinally
(m.ig.).

—

;

X. NYMPH^IlSrEiB.
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depressed in the middle, with sometimes a central umbilicate gland {NymphcBo) ; ovules
Teuit a several-celled berry,
usually numerous, inserted on the walls of the septa.
bursting irregularly when ripe, rarely separating into distinct carpels. Seeds often
furnished with a saccate pulpy aril {Nymphoea, Euryah)

;

albumen farinaceous.

GENEEA.
Nuphar.

SUB-OEDEE

'Victoria.

*Euryale.

Bnrolaya.

*Nympliiea.

CABOMBEM.

II.

(Cabombe^, McAarc^.—HTDEOPELTiDBiE, D.O.— Cabombace^, Asa Gray.)

Stamens 6, 12, or 18
Petals 3-4, hypogynous, persistent.
3-2-4, or 6-18, free,
Ovaeies
lateral.
or
extrorse
anthers
subulate
filaments
;
whorled, inserted on a narrow torus, narrowed into styles, stigmatiferous at the top
Eipe
{Gahomha), or throughout their length {Brasenia) ; ovules 2-3, pendulous.
Sepals 3-4.

oabpels enclosed in the persistent calyx and corolla, often solitary by
Seeds with a fleshy copious albumen.

arrest,

follicular, indehiscent.

GENEEA.
Catomba.

S ue-oedee

(Nelumbonb^,
Sepals 4-5.
of the torus

beyond the

;

-

Brasenia*

III.

HEL UMBONE^.

Bartling.

Petals and stamens

— Nelumbiace^, Lindl.)

oo,

hypogynous, seyeral-seriate at the base

filaments filiform, dUated above

cells

;

anthers introrse, connective prolonged

Ovaeies

as a flat or clubbed appendage.

several,

sunk separately in

the pits of a fleshy, obconic, flat-topped torus ; style short ; stigma terminal, subdilated ; ovules 1-2 in each ovary, pendulous from a basilar funicle, which ascends
its wall, and is free above
Seeds exalbuminous, testa thin,

along

;

raphe dorsal.

Nucules

Embeto

plumule foliaceous.

floury,

sub-globose, indehiscent.

GENUS.
Nelumbium,
NympkceinecB approaoli the polypetalous hypognoiia apocarpous families, although the principal genera
are syncarpous, and the ovary

is

adherent to the torus.

The sub-order

of JVymphceacecs

is allied

to

Papaverncees in the many-ovuled ovary with placentas on the septa, radiatingatigmas, polyandry, and
truly milky juice
especially the

;

but

is

embryo with

distinguished
its

by

its

frequent perigynisra or ejngynism, aquatic habitat, and

enveloping sac being immersed in a superficial caTity of the amylaceous

albumen the latter ia almost the only character which distinguishes Cahomhea from Sanunculacecs.
Nymphceacea have also a real affinity with Sarfacetiiacece (see that order).
The species of Nymplusa are dispersed over nearly all regions Nvphar is confined to the extra-tropical
northern hemisphere Barclaya and Euryah inhabit tropical Asia Victoria, equatorial America. The three
\_Neluinbium
or four species of Ca6oJ«ie(Ss are American J?/-ase»iifl is also found in India and Australia.
inhabits the southern United States, tropical Asia, Africa, and Australia,
Ed.]
Some species of this family were venei'ated by the ancients, not only for the magnificence of their
flowers and leaves, carpeting the surface of the tranquil waters, but also on account of their utility. Their
young rootstooks contain abundance of starchy, mucilaginous and sugary matters, which render them
;

;

;

j

;

;

NYMPHiEINE^.

X.

J^elumbium luteum.

Leaf, flower,
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and carpels sunk in an alveolate

receptacle.

Nelumbium.
and cut.

Fruit, entire

Nelum^ium.
Nelumhium,
and cut (mag.).

Vertical section of receptacle

and

nutritive

j

carpels.

Pistil, entire

Nelumhium.
Plumule with coiled leaves

NelutnUum.
Anther (mag.).

(mag.).

in the adult rootstock these principles are replaced

The

which have a peculiar scent, are
with a floury albumen, are edible
the negros of Nubia use them as millet, and the Egyptians
of M/mphesa Lotus and
still eat the seeds and rootstock
N, alba is the greatest ornament of still waters in
ceerulea.
by

gallic acid.

narcotic.

The

flowers,

seeds, filled

the northern hemisphere
rootstock

and

its

is

j

its

mucilaginous and somewhat acrid

administered in some

for dysentery,

countries

flowers are reputed to be anti-aphrodisiac.

luteum is indigenous, like the preceding;
the same soothing properties as Nymphcea

its
j

Nuphar

Nelumbium.

Embryo with spreading
lobra (mag.).

Nelumbium.
Embryo, one lobe removed to show the
plumule (mag.).

flower exhales an alcoholic odour, and

its

leaves are astringent, and are given in
p 2

is

said to

Germany

have

in cases

;
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liEemorrhage

;

it

is

also

eaten in Russia and Finland.

used by nurses to reduce the secretion of milk, and its rootstock is
The same is the case with the rootstock and seeds of Euryale ferox,

a native of India, and cultivated in China under the

Queen of England

(Victoria

regia'), is

name

The Marnru,

of Kiteou.

the most beautiful of the Nymphaacece

;

it

dedicated to the

inhabits the tranquil

waters of the lagunes formed by the overflow of the large rivers of South America. Its leaves are floating
and peltate, their circular blade is 12-15 feet in girth, and its edge 2^-6 inches high ; the upper surface

brown, furnished with large reticulated prominent
The flowers,
and bristling, like the petiole and peduncle, with elastic prickles.
which rise a few inches above the water, are more than 30 inches in circumference at first of a pure white,
in twenty-four hours they successively pass through pale pink to bright red they exhale an agreeable scent
during the first day of their blossoming at the end of the third day the flower withers and sinks into
the water to ripen its seeds. The fruit, which is inferior, attains when ripe the size of a large depressed

is

of a brilliant dark green, the under of a red

cellular ribs, full of

air,

:

;

;

The seeds, which are known in the province of Corrientes as toater maize,
with prickles.
Brnsenia peltata is
and are roasted by the natives, who consider them excellent food.
used in North America as a mild astringent. Ndumbium speciosum was the Lotus of the Egyptians; its leaves,
peltate and saucer-shaped, are represented on their monuments and the statues of their gods; its pink
fiowers resemble enormous tulips, and its fruit-bearing peduncles served as a model for the columns of
their buildings.
This species grows in several parts of Asia, as far as the mouths of the Volga, but is
no longer met with in Egypt; its seeds, formerly called JEgyptian leans, still serve as food to the Indians
and Chinese, who also use its petals as an astringent. N. luteum inhabits the large rivers of Louisiana
and Carolina.
apple, covered

are rich in starch,

XI.

SARRACENTACE^,

Endlicher.

Perennial heebs, inhabiting the turfy spongy bogs of North America and Guiana.
fibrous.
Leaves all radical, with a tubular or amphora-shaped petiole ; blade
small, rounded, usually lying on the orifice of the petiole.
Scapes naked, or furnished with a few bracts, 1-flowered {8arracenia, Darlingtonia), or terminated by a
'few-flowered raceme (Heliamphora)
Flowers large, nodding. Sepals 4-5, free,

EooT

.

much

imbricated at the base, sub-petaloid, persistent. Petals 6, free, hypogynous, imbricate, deciduous, rarely {Heliamphora). Stamens qo, hypogynous, free

very

filaments filiform

;

anthers 2-celled, versatile, opening

free, 3-5-celled, placentas

by 2 longitudinal slits.
Ovaet
prominent at the inner angle of the cells ; style terminal,

sometimes dilated at the top, as a 5-angled or -lobed petaloid parasol with
radiating
nerves {Sarracenia), or 5-fid, lobes narrow, spreading, reflexed, stig5
matiferous {Darlingtonia), or obtuse and terminated by an obscurely 3-lobed stigma
{Heliamphora) ; ovules numerous, many-seriate, sub-horizontal, anatropous, raphe
short,

Capsule 3-5-celled, loculicidally 3-5-valved.
Seeds od, small; testa
crustaceous, sometimes loosely reticulate {Darlingtonia), or membranous and winged

lateral.

{Heliamphora)

;

albumen copious,

fleshy.

Embkto minute, near

the hilum.

GENERA.
Sarracenia.

This

Darlingtonia.

Heliamphora.

family approaches Papaveracecs in hypopetalism, polyandry, numerous ovules, capsular
copious albumen, and minute basilar embryo but Papaveracets differ much in habit, proper

little

fjuit, fleshy

;

dimerous calyx, and one-celled ovary with parietal placentation. Sarraneniacece are connected with Nymphceaceai by the same characters, and also by the always radical leaves, one- flowered

juice, caducous

XL SAEEACENIACBiE.

Sarracenia.
and cut transversely.

Fruifc, entire

Sarracenia.
Pistil

and part

of andrcecium.

213

Darlingionia,
Seed, entire and cut vertically (mag.).

—
214
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and ac[uatic habitat ; but NijmphaacecB differ in their numerous several-seriate petals, placentation,
and double albumen. Certain affinities or analogies have also been indicated, which link
iSarracOniacece with DroseracecB, Fyrolacem, Nepentheee, and Cephalotece.
Darlingtonia inhabits the Rocky
[All are natives of America, and chiefly of the United States.
Mountains, and JJeliamphora the Rorunia Mountains of Venezuela.
j^ hu-xJ^
Of the properties of Sarruceniacece little is known. Sarracenia rubra has been vaunted in Canada as a
The pitcher-shaped leaves are effective insect traps
specific against small-pox, but has not proved such.
a sugary secretion exudes at the mouth of the pitcher, and attracts the insects, which descend lower in
the tube, where they meet with a belt of reflexed hairs, which facilitate their descent into a watery
Ed.]
fluid that fills the bottom of the cavity, and at the same time prevent their egress.

scape,

sessile stigma,

SV^

XII.

PAPAVERACEJ^,

Jussieu.

Poppy.

Poppy.

Poppy.

Vertical section of flower (mag.).

Poppy.

Fruifc,

Diagram.

{Papaver Rhoeas.)

Poppy.
Seed, entire and cut vertically (mag.).

Poppy.
Floffer-bud (mag.).

Poppy.
Transverse section of ovary (mag.).

Poppy.
Pistil (mag.).

XII. PAPAVEE,A.CEiE.
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Glaucium.

Diagram.

Glaucium.
€flaucium fiavum.

Seed, entire

and cut vertically (mag.).

?

Vi

C)
\A

Zleconopsis.
Seed, entire and cut vertically

(mag.).

Olaucium.
PlOA'er cut vertically.

;

Platystemon,

Crossosoma.

Diagram and part of

flower.

Aggregated carpels.

XII.
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Sschsclioltzia.

Eschscholtzia.

Flower without the

Fruit.

Sepals

petals,

2, rarely 3.

Eschscholtzia.

Flower-bud and

cut vertically (mag.).

Petals double

regular, usually hypogynous.

Stameis'S

pistil.

or multiple the

oo,

Roemeria.
Seed, entire

and cut

numher of

hypogynons, free.

yertlcally (mag.).

the sepals, free,

Ovary

1-celled, with

.;

XII.
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parietal placentas,

many-ovuM. Fbuit capsular or siliquose. Seeds albuminous.
minute, basilar.— Stem, herbaceous.
Leaves alternate.
Annual or perennial heebs, rarely suffrutescent {Bocconia, Dendromecon)
juice
;
milky, yellow, -white, or red, rarely watery {Eechscholtda, Hunnemannia,
Platystemon,
&c.).
Leaves alternate, simple, penninerved, toothed or pennilobed. InfloeesCENCE terminal; peduncles usually 1-flowered, rarely bearing an umbellate
cyme
{Ghelidonium) or panicle {Bc-cmiia, Macleya).
Flowees 5 , regular, yellow or red,
very rarely blue [Meconopsis Wallichii, &c.).
Sepals 2 (rarely 3), free, or very
rarely coherent into a cap {EschschoUzia), lateral, overlapping each other,
caducous.
Petals hypogynous, very rarely perigynous {EschschoUzia), equal, free, usually
double the number of the sepals, rarely 8 or 12, 2-3-seriate [Sanguinaria], rarely

Embryo

{Bocconia, Macleya), often crumpled before expansion, the outer equitant on the inner.
rarely perigynous {EschschoUzia), free, usually oo many-

Stameks hypogynous, very

4-6 1-seriate {Platystigma, section Meconella) filaments filiform ; anthers
Carpels connate into an ovoid or oblong
1- celled ovary placentas 2- co, parietal, sometimes prolonged into vertical incomplete
septa {Papaver), sometimes marginal and filiform {Ghelidonium, Argemone, Rcemeria,
seriate, rarely

;

2-celled, basifixed, dehiscence longitudinal.
;

as many as placentas, persistent, jnore or less
; style short or obsolete ; stigmas
connate, sub-sessile, or arranged in rays on the surface of an orbicular disk formed by
the styles, and which crowns the ovary {Papaver) ; ovules anatropous, ascending or
&c.)

horizontal, micropyle inferior, raphe superior or lateral.

Eipe caepels very rarely
a capsule, or one-celled siliqua,
rarely 2-celled owing to a cellular development of the placentas {Glaucium) opening
either by valves between the placentas {Papaver), or in two or four valves separating
distinct

{Platystemon),

generally connate into

;

from below upwards {Ghelidonium), of from above downwards, leaving the placentas
exposed {Glaucium, Stylophormn) ; rarely fleshy when young {Bocconia, Sanguinaria)
Seeds usually numerous, rarely definite {Macleya), or solitary {Bocconia), globose or
ovoid, sub-reniform {Papaver), or crested along the raphe {Ghelidonium, &c.) or not
albumen copious, oily. Embryo minute, basilar radicle near the hilum and centri;

fugal.

PEINCIPAL GENERA.
*

*

Platystemon.

Platystigma.

*

Papaver.

* Argemone.

Stylophoruni.

'Sanguinaria.

*

Bocconia.

*

*

Eschsoholtzia.

Chelidonium.

Hunnemannia.

Papamraceee are closely allied

'Meconopsis.

Eoemeria.

which are only distinguished by their irregular petals,
and their non-oleaginous albumen. They approach CrueifercB in

to Fainariacecs,

their definite, usually diadelphous stamens,
their

Glaucium.
Dendromecon.

flower formed on the binary type, in hypopetalism, parietal placentation, capsular siliquose

fruit,

polyandry (Megacarpad), and oily seed but Cmdferce are usually tetradynamous, their ovary is twoPapaveraceee are also near
celled, their ovules ai-e campylotropous, and their seed exalbaminous.
RanunculacecB, Berlerideee, and NymphceacecB (see these families). One monotypal Oalifornian genus,
Crossosoma, placed among ManunculacecB, approaches Papaveraceee in its monosepalous calyx, polyandry,
perigynous petals and stamens (as in JEschscholtzia), and in the separation of the carpels (as in Platystemon)
;

;

and

and multifid

enveloping the seeds.
Papaveraceee inhabit the temperate and subtropical regions of the northern hemisphere but few are met
with in the tropics or southern hemisphere. Some species are now dispersed over cultivated ground throughout the world. The most important of the Papaveraceee with milky juice is the Papaver somnifermn, an
it differs

in its isomerous calyx

corolla,

aril

;
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Its juice, obtained by a superficial incision of its capsule, and thickened
by exposure, is opium, a substance containing several principles, and notably an alkaloid {morphine),
whose powerful properties render this one of the most valuable of drugs. Taken in a large dose, it is a
deadly poison but habit rapidly weakens its action, and by degrees considerable quantities can be swallowed
with impunity. Orientals, and especially the Chinese, drink, chew, or smoke opium to procure intoxicawhen they soon fall
tion, the daily renewal of which becomes a want, which they satisfy at any price
into a state of physical and moral degradation, from which nothing can rescue them.
In the north of France a variety of P. Bomniferum is largely cultivated, the seeds of which are
blackish when ripe, and yield by expression a bland oil, used like olive oil, and known as iiiMte oil and
oholum. The petals of the Field-Poppy (P. JRJiaias) are mucilaginous, emollient, and slightly narcotic.
The yellow and acrid milky juice,
Chelidonium mqjus is a perennial herb, found in cultivated spots.
which fills all parts of the plant, is used in Europe to destroy warts and to remove specks on the cornea;
it is regarded in Brazil,' either rightly or wrongly, as eifioacious against the bite of venomous serpents.
The root of Snnguinaria
The juice of Argemone mexicana possesses, it is said, the same virtues.
canadensis, which contains a red juice, is acrid and bitter, and colours the saliva of a bright red
sedative

annual herb, a native of Asia.

;

;

•

;

properties similar to those of J)igitalis are attributed to

it,

and

its

narcotic seeds are considered equally

powerful as those of Datura Stramonium (Thorn- Apple).

XIII.

Ilypeconm.
Pistil (mag.)-

Tlypecoum
procumhens.

>

There

is

FDMARTACEJE,

Hypecoum,
Flower (mag.).

D.C.

Ilypecoum.

One of the inner petals (mag.).

Ifypecoum.

One

of the outer petals (mag.)*

probably some error here, Chelidonium not being a native of Brazil.

Ed.

XIII.

Fama/ria

officinalis^

Fumaria.
Flower (mag.)-

FUMARIACBiE.

Fumaria,
Diagram.

Fumaria.
Inner petals (mag.)*
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Fumaria.
Outer petals (mag.).
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Dicentra.
flower, b, bracteoles
sepals pe, outer petals ; pi, inner
petals ; st, stamens.

Dismembered
s,

Dicentra speclabilis.

;

;

Ceratocapnos.

Seed cut vertically
(mag.).

Ceratocapnos.

Ceratocapnos pal(SsUna^

Fruits of different shapes on the same plant.

Herbaceous, annual or perennial, usually glaucous plants, with watery juice.
rarely sarmentose.
Leaves alternate, cut. Tlowees
§ , irregular, terminal, in a raceme or spike, or sometimes solitary. Sepals 2, anteroPetals hypogyposterior, free, petaloid or scale-like, imbricate in bud, caducous.
nous, 4, free or connate at tbe base, 2-seriate, the 2 outer lateral, alternate with the
sepals, differing from the inner and equitant upon them, equal [Hypecoum, Dicentra,
Adlumia) or unequal, one being spurred or gibbous, the other flat, 2 inner petals

Stem sometimes tuberous,

placed crosswise to the outer, oblong-linear, sub-callous, and coherent at the tips,
which enclose the anthers and stigmas. Stamens rarely 4, free, with 2-celled anthers
(Hypecoum), usually 6, united by their filaments in two bundles opposite to the
outer

Dicentra)
style

and each composed of 3 anthers, of which the 2 lateral are
and the median is 2-celled {Fumaria, Sarcocapnos, Corydalis, Adlumia,

petals,

1-celled,

;

anthers extrorse, dehiscence sometimes lateral {Hypecoum)

simple, sometimes 2-fid

{Hypecoum)

;

stigma, usually

.

Ovakt

free

;

forming two crenulated

XIV. CEUCTFEEiE,
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lobes

; ovules half-anatropous, one or several on parietal placentas.
Fkuit siliquose,
many-seeded, 2-TalFed {Oorydalis, Adlumia, Dicentra), or vesicular {Oysticapnos), or
1-2-seeded and indehiscent {Fumaria, Sarcocapnos), or jointed and divided by trans-

verse septa into 1-seeded indebiscent cellules {Oeratocapnos, Hypecoum).
horizontal, bilum usually naked, sometimes stropbiolate {Dicentra, Corydalis)

men

fleshy.

the

moment

Seeds
albu-

;

Embeto

usually minute, nearly straight, basilar, often only visible at
of germination, and having apparently only one ova,l cotyledon {Oory-

dalis) .

aENERA.
Hypecoum.

* Dicentra.

Sarcocapnos.

*F-amaria.

Pteridophyllum.

'Adlumia.

* Corydalis.

Fumanaceee are so closely allied to Papaveracece (see that family), that many modern botanists have
united them, for they differ chiefly in the dissimilarity between their inner and outer petals, and in their
Like Papaveracees, they approach Cruciferce in their corolla, hypopetalism, parietal,
definite stamens.
and the structure of the fruit, but differ in their irregular flowers with two
diadelphous stamens, albuminous seed, and minute and basilar embryo. They inhabit the temperate
northern hemisphere, and especially the Mediterranean region and North America. Some {Cysticapnos,

plaoentation, curved ovule,
sepals,

Phacocapnos) inhabit South Africa

;

none have been observed in the hot regions of the

tropics.

Most Famariace(B contain in their herbaceous parts mucilage, saline substances, and a peculiar acid
The Common
or acrid juice, so combined that they are classed among tonic and alterative medicines.
Fumitory {Fumaria officinalis) occurs everywhere in corn-fields and on rubbish heaps; its juice is bitter,
stomachic, and depurative. The roots of Corydalis bulbosa imifabacea are sub-aromatic, very bitter and
The rather bitter and very acrid
slightly astringent, and employed .as emmenagogues and vermifuges.
foliage of C, capnoides is a reputed stimulant.

XIV. CRUCIFEBJi:.

—

—

—

(Teteapetal^, Ray. Siliquose, Magnol. Ceucifoemes, Tournefort. TeteadtNAMiE, L. Antiscoebutic^, Crantz. Cruciate, Roller. Ceucipee^, Adanson.
Beassicace^, Lindl.)

—

—

Sepals

4.

Petals

—

4,

hypogynous.

—

Ovaet
Stamens 6, tetradynamous.
Eeuit a siliqua or silicula, or

2- {rarely 1-) celled, with 2 parietal placentas.

lomentum.

Seeds exalbuminous.

Embeto

sessile,

yiut

or

oily, bent, rarely straight.

Usually heebs, rarely suffruticose, v^ith watery juice, often rather acrid hairs
when present simple or stellate, or fixed by the middle, very rarely glandular.
Stem cylindric or angular, sometimes spinescent. Leaves simple, alternate, rarely
opposite, entire, lobed or dissected, the radical often runcinate, and the cauline often
Flowees 5 in a raceme, rarely solitary
stipules generally 0.
auricled at the base
;

;

,

on a scape; racemes usually terminal, corymbose when young, rarely bracteate.
Sepals 4, free, 2-seriate,
CoKOLLA white, yellow, or purplish, rarely blue or pink.
the
placentas, the 2 inner
answering
to
antero-posterior,
the 2 outer opposite,

and gibbous at the base, imbricate in bud, very rarely valvate
{Armoracia, Lepidium
Petals 4, hypogynous, rarely
Savignya, &c.).

lateral, often larger,

{Ricotia,

crosswise, usually entire, equal, or the outer
{some), Cck-damine (some), &c.), arranged
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Parolinia.
Siliqua with valves

prolonged
into forked horns
(mag.).

Cochlearia,
Pistil (mag.).

CochleaHa,
Cochlearia o^cmalis.

Flower cut vertically (mag.).

Cochleana.
Seed, entire, and cut both ways to show the accurabent
cotyledons (mag.).
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Lunaria.

ways

Seed, cut botb

Lunaria

Lunaria.

biennis.

to

show the accumbent cotyledons

Seed (mag.)-

JSrysimum.

Barharea, Diagram.

Barharea.

_

Seed, entire,

(mag.).

and cut both ways to show the inciimbent cotyledons.

Seed, entire

and cut yertically (mag.).

Araiis.

Seed
cut transversely

cut transversely

(mag.).

(mag.).

Tetrapoma barharoefolia.
Transverse section of the
showing the four
placentas and the incomsilicule,

AraUs.
Wingocl seed, (ntire and cub vertically (mag.).

plete septa (mag.).

Tetrapoma.
with four

Silicule

valves.
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Erophila.
Placentas and
septum (mag.)-

Silicule
(inag.).

En'uca.
Vesica7'ia utriculaia.

and cut both ways to show the cotyledons
folded lengthwise, and accumhent.

Seed, entire,

Vesicaria.
Silicule, entire

and without
(paag.).

its

valves

Megacarpma polyandra^
AudroGcium.

Hstil (mag.)'

Gi'emolobus sinuatu's.
Silicule (mag.).
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Iberis.

Iberis.

Flower cut Tertically

Andrcecium and

(mag.).

pistil (mag.).

Iberis.
Silicule -without
its valves.

Thlaspi arvense.
Seed, entire,

and cut both ways to show the accumbent cotyledons (mag.).

Xfestia paniculata.

Iberis

amara.

entire,

JEthionema
Seed, entire,

and cut both ways to show the incumbent cotyledons (mag.).

Lepidium,

saxatile.

and cut both ways to show the incumbent

Seed, entirC)

cotyledons (mag,).

and cut botti ways to show the 3-partite and
incumbent cotyledons.

Capsella.

Transverse section of
silicule (mag.).

Capsella.

Placentas

Capsella.

and septum

Andrcecium and

(mag.).

pistil (mag.).

Shepherd's Purse
{Capsella Bursa-pastoi-is)
(mag.).

Isatis.

Isatis Unctoria.

Flower cut vertically (mag.).

Capsella.
Silicule (mag.).

Fruit, entire

and cut

vertically (mag.).

Q

Silicule, entire

Capsella.
Silicule without its

valves (mag.).

Myagrum.
and cut veitically (mag.).
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Thysanocarpus elegans.
Silicule

with

tte circnmference
perforated (mag.).

JBunias.
Silicule, entire

aad cut vertically
(mag.)'

ClypeoUt cyclodonta.
Silicule (mag.).

JBunias,
Seed, entire, and cut vertically to
show the coiled cotyledons (mag.).

Myagi um perfoUatum Seed, entire, and cut both ways
the incumbent cotyledons (mag.).

Bunias.
Pistil (mag.).

Crambe marifima.
Flower cut vertically (mag.)-

Cramhe.

Audroecinm,

pisti],

and nectaries (mag.).

Ci-ambe.
Silicule cut
vertically (mag.).

Pistil

to show

Ct'ambe.
and nectaries

(mag.).
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larger, variously imbricate in bud.

Glands sessile at tbe base or on the circumference of the torus, usually 4, opposite to the sepals, or 2 or 6, or forming a continuous variously lobed ring, sometimes 0. Stamens hypogynous, 6, of which 2 are
short,

and

and opposite the

lateral sepals,

and 4 longer facing the placentary

close together in pairs, or coherent

(some), Gapsella

sepals,

sometimes reduced to 4 or 2 [Lepidium

;

(some), Senebiera (some)), rarely oo [Megaearjpcea polyandra)

;

fila-

.ments subulate, the longest sometimes 1-toothed, or arched, rarely dilated or appen-

daged {Lepidostemon)

;

2- (very

anthers

rarely

1-)

celled

[Atelanthera],

introrse,

dehiscence longitudinal, basifixed, cordate or sagittate, sometimes linear {Parrya) or
twisted {Stanley a)'.
Ovaet of 2 connate carpels (very rarely 3-4, Tetrapoma), placed
right and left of the floral axis, sessile, rarely stipitate (Warea, &c.), placentation

by cellular plates springing from the placentas, and dilated
septum sometimes 1 -celled, with parietal, basilar or apical placensometimes divided into several superimposed cellules by spongy transverse

parietal, usually 2-celled

into a false vertical

tation

;

;

septa {Raphanus) ; style simple, or dilated, or appendaged, below the stigmas ; stigmas
2, opposite to the placentas, erect or divergent, or united into one, sometimes decur-

rent on the style
solitary

and

;

ovules

co,

or few or solitary, pendulous or horizontal, very rarely

basilar in the 1-eelled ovaries {Glypeola, Dipterygium), or apical {Isatis,

Tauscheria, Uuelidium) , campylotropousorhalf-anatropous, raphe ventral, andmici'o-

Fkuit elongated (siliqua), or short {silicula), usually 2-celled, or 1from arrest of the septum {Isatis, Clypeola, Galepina, Myagrum, &c.), usually
with 2 valves separating from the placentas, rarely with 3-4 valves {Tetrapoma),
sometimes indehiscent from the cohesion of the valves {Raphanus), rarely transversely
divided into 2 one- or more-seeded joints, of which the upper (Erucaria, Morisia, &c.),
Seeds subor the lower {Grambe, Rapistrum, Gahile, Enarthrocarpus) is indehiscent.
globose or margined or winged testa cellular, usually becoming mucilaginous when
moistened. Embeto oily, curved, very rarely straight (Leavenworthia), exalbuminous
cotyledons subor very rarely enveloped in a layer of fleshy, albumen {[satis, some)
aerial, usually plano-convex, accumbent {Pleurorhizew) or incumbent {Notorhizem)
relatively to the radicle (which is usually ascendent), rarely oblique, sometimes
folded in two along their length and embracing the radicle {Orthoplocem), rarely
linear, and folded twice transversely {Diplecolobew), very rarely linear and coiled
transversely upon themselves {Spirolobece).'
pyle superior.
celled

;

;

Teieb

I.

ORTHOFLOGEm,

B.C.

Cotyledons longitudinally conduplicate, embracing the dorsal radicle.
PEINCIPAIi GENERA.
Sinapis.

•Brassica.

Enarthrocarpus.

O

Enicastrum.

Hirschfeldia.

Galepina.

Moricanclia.

2

*

Raphanus.

*

Crambe.
Eaphani.strum.
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PLATYLOBEM

(Pleukoehize^ et Notgrhize^,
Cotyledons plane.

Radicle lateral or

doa'sal.

PEINCIPAL GENERA.
(Siliq)iose Platyloheee.')
*

Hesperis.

DXj.)
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dons mcumbent, straight or coiled, or transversely folded.
ScMzopetalum, Helens,
Malcolmia, Streptoloma, Sisymbrium, Gonringia, Erysimum, Heliophila, &c.

—

Teibb IV. Camblinb^. Siliqna short or long, oblong, ovoid or globular. Seeds
Cotyledons incumbent.
Stenopetalum,, Braya, Camelina, Tetrapoma,

2-seriate.

Subularia, &c.

—

Teibe V. Bkassicb^. Siliqua short or long, dehiscent throughout its length,
or at the top only. Cotyledons folded longitudinally. Brassica, Sinapis, Erucastrum, Hirschfeldia, Diplotaxis, Eruea, MoHcandia, Vella, Garrichtera, Succovia, &c.
Series B.-^Siliqua short, dehiscent throughout its length.
Valves continuous
within, very concave, compressed in a direction perpendicular to the plane of the
septum. Septum usually very narrow.

Teibb VI. Lepidine^.
cate

—Cotyledons

longitudinally, or coiled

incumbent, straight or bent, or condupliGapsella, Senebiera, Lepidium,
,

upon themselves.

JEthionema, Campyloptera, &c.

—

Thlaspide^. Cotyledons accumbent, straight.
Gremolohus, BisMegacarpwa, Thlaspi, Iberis, Teesdalia, Hutchinsia, Iheridelta, &c.

TjiiBE VII.
cutella,

Series C. - Siliqua short (rarely long), indehiscent, not jointed, often crustaceous
or bpny, 1-celled, 1- (rarely 2-) seeded, or 2-4-celled with parallel 1-seeded cells.
Pedicels often very slender, drooping in fruit.
Seed often furnished with a thin
albumen ; testa not mucilaginous.

Teibb VIII. IsATiDBiE.
Tauscheria, Neslia, Galepina,
Series D.

emptj

—Characters

of the series.

Peltaria, Glypeola, Isatis,

Myagrum, EucUdium, Bunias,

Zilla, &c.

— Siliqua transversely 2-jointed, short or long

lower joint indehiscent,
upper joint indehiscent, 1-celled,
with parallel or superimposed cellules. Siliqua always
;

or longitudinally 2-celled, 2-oo-seeded;

—

1-seeded, or 2- co-celled,
upright or nearly so, pedicel straight.

Tkibe IX. Cakiline^. —^Characters of the

Gramhe, Muricaria, Bapis-r

series.

trum, Gahile, Enarthrocarpus, Erucaria, Morisia, &c.
Series E.
celled,

— Siliqua

long, not jointed, indehiscent, cylindric or moniliform, 1-

manj-seeded, or with several 1-2-seriate, 1-seeded

cellules,

separating

when

ripe.

Tkibe X.

EAPHANEiE.

— Characters

of the

Raphanus,

series.

B'O-ffenaldia,

Anchoniuw,, Parlatoria, &c.
«

A

Cruciferous flower

th« caljx and corolla at

is

not strictly symmetrical in relation to the

first

floral axis.

The arrangement

of

appears to follow the quaternary type,' four sepals alternating with four

but the slightest examination shows that the two antero-posterior sepaM are inserted lower than
the petals, however, evi-dently form a single whorl. The exceptional structure of the
androecium has given rise- to many contradictory theories. The two lateral stamens are shorter and lower
petals

;

the two lateral

;

than the other four, which are in pairs, and alternate with the two
stamens which have especially exercised the sagacity of botanists.
Saint-Hilaire,

extend

it

lateral./

It is these

De CandoUe, and

Moquin-Tandon, and Webb, admit the quaternary type

two

after

for the calyx

pairs of long-

him

aud

Seringe,

corolla,

and

equally to the androecium, where, according to them, each pair of lond stamens represents a

:
;

CEUCIFEE^.
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double stamen.

This theory does not acconnt foT the lower position of the two antero-posterior stamens

relatively to the lateral sepals, nor for the situation of the short stamens opposite to the carpels,

would be contrary

which

to the laws of alternation.

Later botanists (Lestiboudois, Kunth, Lindley, and then

Gny, Schimper, Wydler, Krause,

J,

They do not admit the doubling

Duchartre, Chatin, Godron) advocate an entirely different theory.

of the

they aifirm, contrary to the organogenic observations of Payer, that in the very young
flower each group of twin stamens springs from two distinct protuberances, separate from each other and
exactly opposite to the petals. They consider the androecium to be composed of two quaternary whorls

long stamens

;

the lower whorl, represented by the two lateral stamens only, and which is an imperfect one, from
the constant arrest of two stamens which should be developed in front of the antero-posterior sepals
2ndly, the upper whorl, composed of the four large stamens which were originally developed opposite to
1st,

the petals, but which approach
consider

each other afterwards, so as to form two pairs.

As

to the pistil they

to be normally formed of four carpels opposite to the four sepals, an arrangement which

it

formulated as follows

:

four sepals, four petals,

inner stamens, and four carpels, of which the

is

may, according to them, be
four outer stamens, of which two are never developed, four

Thus the

observable in the genus Tetrapoma.

original plan of the flower

two antero-posterior

are developed in

Tebapoma only

;

all

these whorls exactly alternating with each other.

More

Flora of Brazil,' the result of his
with De Gandolle, that each pair of long stamens results from the splitting up,
or chorisis, of a single stamen, because, according to his organogenic researches, the protuberance from
which each pair of stamens springs is originally simple, and only divides afterwards. With regard to
the two-celled anthers of the twin stamens, which, according to the partisans of the non-development
theory, ought to he one-celled, Eichler avers that this objection is valueless ; that the question here is
not of a doubling, which divides an entire organ in two halves but of a chorisis, which results in a
and that, further, in the genus Atelanihei-a the long stamens are
sort of multiplication of the organs
recently, A. G. Eichler has published (in 1865), in the

researches.

He

'

afiirms,

;

;

constantl}' one-celled.

With regard to the polyandry observable in some species of Megacarpaa, in which the androscium
composed of 8-16 stamens, we may, according to Eichler, admit that it results from an unusual
multiplication of the long stamens, and that the chorisis has been extended to the lateral stamens.
We
must, besides, remember that this tendency to multiplication (which is really exceptional, and not found
in all the species of Megacarpma) also appears in CleomeiB, a tribe of Capparidem, a family closely allied
to Cruciferm
their androecium, which is normally hexandrous, and arranged lilte that of Crudferm,
presents in some species of Cleome four stamens, and in Polanisia eight or oo, collected in anteroposterior bundles, the two lateral remaining solitary, or very rarely being represented by stamens.
According to Eichler's organogenic observations, the anterior sepal appears first, and then the posterior, after which the two lateral sepals appear together
the four petals then appear simultaneously,
and occupy four points, diagonally crossing the lateral sepals. The androecium first appears as two large
obtuse gibbosities, opposite to the lateral sepals, which remain simple, and become the short stamens.
Soon after their appearance the two similar antero-posterior gibbosities appear, inserted higher than the
preceding, larger and more obtuse
and these, enlarging more and more, gradually divide into two
protuberances, which finally become tvro long stamens. Never, says Eichler (who energetically maintains
his opinion against that of Duchartre, Chatin, and Krause), never are these stamens, when young, exactly
opposite to the petals they are, on the contrary, then nearer to the median line, an arrangement which is
still more obvious in some hexandrous Capparidete. He affirms, contrary to the observations of Chatin,
that in Cruciferce with fewer than six stamens {Lepidium mderale, latifolium, virginianum, &c.) the lateral
stamens are inserted lower than the two antero-posterior, which proves that the latter do not belong
to a lower whorl, as the incomplete-development theory demands.
Eichler consequently regards the
theory of chorisis as true, but his application of it ditfers from that of De Candolle, in that the latter
makes three tetramerous whorls (androecium, corolla, and calyx), while Eichler only admits one, i.e.
corolla, and assigns a binary type to the androecium and calyx
and his view of the composition of the flower
would be
two antero-posterior sepals, two lateral sepals, four petals diagonally crossing the lateral sepals,
is

;

;

;

;

:

two

;

—

short lateml stamens,

two

antero-posterior stamens (each doubled), and

two

lateral carpels valvately

juataposed.

The family

of Cniciferce is closely allied to

Capparidem, Papaveraeem, and Fumariacece (see these

CRUCIFER^.

XIV.

It also approaches Resedacees in habit, a3stivation, hypopetalism, parietal placentation, curved

families).

ovule,
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and exalbuniinous

seed.

Cnicifercs are dispersed over the vrorld

;

reaching, in the polar regions and on the highest mountains

Most

of the genera and species inhabit the South of Europe and
they are rarer in the tropics, in extra-tropical and temperate North America.
The name Antiscorbutics, given by Crantz to the plants of this family, designates their most important
property.
They contain, besides oxygen, hydrogen, and carbon, a notable quantity of sulphur and azote.

the limits of phsenogamic vegetation.

Asia Minor

;

These elementary bodies form by their various combinations mucilage, starch, sugar, a fixed oil, albumine,
and especially the elements of a peculiar volatile and very acrid oil, to which Crucifers ovs^e their stimulating virtue.
When dead, these ternary and quaternary products rapidly decompose to form binary
compounds, and especially hydro-sulphuric acid and ammonia, the fcetid odour of which is insupportable.
The principal edible species is the Cabbage (Brassica oleracea), which has been cultivated from the
most ancient times, and which yields varieties or races known under the names of Colza, Kail, Cabbage,
Savoy, Cauliflower, Broccoli, &c. The Rape (JB. Rapu) and the Turnip (B. Napus) have a fleshy root, rich
in sugar and albumine
and their seeds eontain a fixed oil, used for burning. The Eadish
;

'

(Raiihanus),

which two

of

species

are

with a root black outside
and white within the other (Small Radish),
with a white, pink, or violet root, is used
as a condiment.
At the head of the antiscorbutic
Crucifers must be placed the Cochharia
officinalis, a biennial herb which inhabits
the shores of the seas and salt lakes
of the .North of Europe its congeners of
the European Alps, the Mediterranean
region, Asia, and North America, possess
similar properties, but in a less degree. The
Garden Creiss {Lepidium sativum) andWater
Cress (Nasturtium officinale) are also used
as condiments. Lepidium oleraceum, which
grows on the shores of New Zealand, is
an excellent antiscorbutic, and also an
agreeable vegetable, which has proved
Cardamine hirsuta,
invaluable to seamen
cultivated, the one
;

;

;

amara_ and pratensis, indigenous species,
which rival "Water Cress, have an acrid and
slightly bitter taste

;

C. asurifolia replaces

Cochharia in Piedmont
is

eaten in

;

C. nasturtioides

Chili as cress is in France

;

which grows on the shores of
the Atlantic and Mediterranean, has fallen
into disuse but C. americana has in North
America and the Antilles a great reputaC. maritima,

;

tion as an antiscorbutic.

Barharea vulga-

(Winter Cress), an indigenous plant, of
an acrid and piquant taste, has been unj ustly
abandoned. Sisymbrium officinale, another
ris

common

Rose of Jericho
{Anastatica hierochuntica.)

indigenous species, was formerly

S. Alliaria, whose bruised leaves exhale a strong odour of
used as a cough medicine.
employed as a vermifuge, diuretic and depurative.

garlic,

was long

Sea-kale {Crambe maritima), which grows on the shores of the Atlantic and British Channel,

is

now

.
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when cooked have so.uewhat tlie taste of Caiiliflowera
sandy plains of Hungary and Moravia its large root, commonly called Tartar
bread, is eaten, cooied or raw, seasoned with oil, vinegar, and salt.
Black Mustard (Sitiajiin nigra) grows in fields throughout Europe. Its powdered seeds ai'e used as a
condiment and rubefacient it contains a fixed and very acrid I'olatile oil, to which latter its pungent
quality is due. But this volatile oil does not exist there ready formed it is produced by the action of a peculiar
albumine (myrosine) on the myronic acid contained in the seed ; it is this acid which becomes the volatile

cultivated; its spring slaoots are blanched, and
C. tatarica inhabits the

;

;

;

to effect this change the albumine must be soaked in cold water, which, by dissolving it, renders
change the acid into a volatile oil. AVhite Mustard {S. alba) contains principles analogousto those
of the preceding species, the mucilaginous testa of the seed being superadded to an active principle,
which stimulates the digestive organs. jS. chinensis is valued in India as much as S. mgra.
Horseradish {CocJilearia rusticana or Annoracia) is cultivated in all gardens of central Europe; its
The acrid
root contains much sugar, starch, fatty oil, and albumine, and is eaten as a condiment.
oil

;

and

it fit to

which

principle

it

contains,

and which

is

developed by the action of water, like that of Sinapis, gives

it

antiscorbutic properties.

The

Wild Radish (Itaphanistnitn arveiise), oi Eruca sqtiva, of Mithridate Mustard ( Thlaspi
and of Honesty (Lunariii redimva), indigenous plants, have fallen into disuse, in spite of their
stimulating acridity. Those of Camelina sativa contain a fixed oil, used for burning.
The leaves of "Woad (Isatis tlnctoriii), a herb common throughout France, yield a blue dye, similar
to indigo, but inferior, with which the Picts and Celts used to paint themselves ; and from these early
times blue has remained the national colour for our royal robes.
Anastatica hierochwitica is a small annual which grows in sandy places in Arabia, Egypt, and Syria.
as these
Its stem branches from the base, and bears sessile flowers, which give place to rounded pods
ripen, the leaves fall, the branches harden, dr3', and curve inwards, and the plant contracts into a rounded
cushion, which the autumn winds soon uproot, and carry even to the sea shore.
Thence it is brought to
Europe, where it fetches a high price, on account of its hygrometrio properties if the tip of its root be
placed in water, .or even if the plant be exposed to damp, the pods open and the branches uncurl, to close
afresh when dry.
This peculiarity, together with its native country (whence its name. Rose of Jericho),
has given rise to the popular superstition that the flower expands yearly on the day and hour of Christ's
birth.
Women sometimes place the plant in water at the commencement of labour, hoping that its
seeds of the

arvense),

;

;

may be

expansion
property

;

'

the signal for their deliverance.

Many

other plants possess a similar hygrometrio

as certain Comjwsita of the genus Asteriscus, Plantayo cretica, Sela,ginella circinalis, &c.

XY.
(Capparides, Mssieu.

Sepals 4-8,
Stamens usually
1-eelled, ivith

CAPPARWE^.

— Cappakideje,

Fewiewoi.— Capparidace^, Lindl.)

Petals hypogynous or perigynous, 4-8 or 0.
hypogynous or perigynous.
Ovary usually stipitate and
parietal placentas.
Ovules curved. Fruit a siliquose capsule, or herry.
free

or coherent.

6, or

oo,

Seeds exalhuminous. Embryo arched or folded.
Herbaceous annual, or rarely perennials, often shrubby, sometimes arborescent
{Morisonia, Oratwva, &c.), witb watery juice.
Stem and branches terete, glabrous,
glandular, cottony, or rarely scaly {Atamisquea, Gapparis). Leaves alternate, or very
rarely opposite {Atamisquea), petioled, simple or digitate, leaflets entire, very rarely
toothed (CTeome), or lobed [Thylachium] ; sffpuZes usually or inconspicuous, setaceous
'

In England, Mesembryanthemiim capsules are sold as the Rose of Jericho; as

Icpklophylla.

—En.

is

the Mexican Schginella

)

X.V.
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m
Capparis.

Capparis.

Sbamen (mag.).

Embryo

coiled (mag.)

Caper.
(

Capparis .spin osa

C'leome.

.

Fruit, entire and stripped
of its valTcs.

Capparis.

Capparis.

Flower cut

vertically.

Diagram^

Cappai'is,

Fruit cut transversely.

Seed, entire

C'leome.

Diagram

Capparis.
vertically (mag.).

and cut

Crisiatella.

Flower cut vertically.

Flowers g , very rarely dioecioiis {Ajpo^phyllum)^ regular
or sometimes sub-irregular, axillary, fascicled, solitary, or in a terminal raceme or
corymb. Sepals 4-8, sometimes free, 1-2-seriate, subequal or unequal ; sometimes
or spinescent (Cwpjparis),

variously connate in a tubular calyx, sometimes closed and opening irregularly {Cleome,
Thylachmm, Steriphoma) , aestivation imbricate, or rarely valvate. Petals usually 4,

{Thylachium, Boscia^ Niebuhria^ &c.), very rarely 2 {Cadaba, Apophyllum) or
8 {Tovaria), sessile or clawed, aestivation imbricate or twisted, very rarely valvate
Torus short or long, symmetrical or
(BitcMea), inserted on the edge of the torus.
rarely

unsymmetrical, or discoid, or prolonged behind into an appendage, or depressed, or
narrowed into a pedicel, or lining the bottom of the calyx, edge glandular or fringed.
Stamens inserted at the base or top of the torus, usually 6, rarely 4-8 {Polanisia^

;
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Cadaba), often in multiples of 6 or
Polanisia, &c.)

8, all fertile,

or

some

sterile {Dactylwna, Cleome,

;

filaments filiform, sometimes thickened at tlie top {Cleome), free or

united to the torus, or connate at the base {Gynandropsis, Cadaba, Boscia, &c.)
anthers introrse, 2-celled, oblong or ovoid, basi-dorsally fixed, dehiscence longi-

OvAET

tudinal.

usually stipitate, rarely sessile, 1-celled, or sometimes 2-8-celled by

from the placentas [Morisonia, Gapparis, Tovaria, &c.) style
(3, and hooked in Roydsia) ; stigma usually orbicular,
ovules numerous, fixed to parietal placentas, campylotropous or semi-anatro-

false septa springing

usually short or
sessile

;

;

simple

0,

and 2-val7ed, or a
Seeds reniform or angular, often sunk in the
pulp of the fleshy fruits, exalbuminons, or very rarely albuminous {Tovaria) ; testa
smooth, coriaceous or crustaceous. Bmbeto curved or arched ; cotyledons incumbent
or accumbent, folded, coiled or indupjicate, rarely flat.
pous, rarely solitary (Apophyllum).

Fbttit a capsule, siliquose

berry, very rax-ely a drupe {Roydsia).

Teibe

GLEOMEM.

I,

Fruit a 1-celled capsule, usually siliquose.

Mostly annual herbs.

PBINCrpAL GENEEA.
*

Cleome.

* Polanisia,

Isomeris.

Tbibe
Fruit a berry or drupe.

*Gynandropsi3.

GAPPAREM.

II.

Shrubs or

*

trees.

NERA.
Eitchiea.

Cappartdea approach Crucifei'CB in the numher of sepals, petals and stamens, the cestivation, the
ovaiy with parietal plaoentation, with or without a false septum, the campylotropous ovules, siliquose
fruit, exalhuminous seed, curved emhr3-o, and acrid volatile principles.
They scarcely differ, except in the

sometimes perigyuoiis
often fleshy fruit.

insertion, the

They

in their habit, exalhuminous seed,

the structure of their

never tetradynamous stamens, the usually stipitate ovary, and the

are equally closelj' allied to Moringeee (which
principle.

see)..

They

also resemble TropcBohm

Hesedacece are separated only

by

their habit and

Capparidece are distributed nearly equally over the tropical and subtropical

fruit.

regions of both hemispheres

and acrid

;

the frutescent species are mostly American.''

The herbaceous capsular Capparidece rival Cruciferce in their stimulating properties, which depend on
an acrid volatile principle. The species with fleshy fruit, which are mostly woody, possess this acridity
and herbaceous parts; their bark is bitter, and some have a pleasant fruit. Cleome
used as a rubefacient in tropical America. The herbage of Gynandropsis pentaphylla, a native
of the tropics in both worlds, has the qualities of CocMearia and Lepidium, and its oily seed is as acrid as
that of Sinapis. Polanisia fellina and icosandra, natives of India, are epispastics and vermifuges; the
in their roots, leaves

gigmitea

is

fresh juice

odour,

is

used as a condiment.

Cleome lieptaphylla and polygama, American plants, have a balsamic

whence they have been reputed

America, and a very

Among

vulneraries and stomachics.

foetid plant, possesses the

same

Polanisia graveolens, a native of North

qualities as Chenopoditim anthelminthicum.

the Capparidece with fleshy fruit, Capparis spinosa must rank

most ancient times

for its
'
''

first.

It

is

a shrub of the

and astringent bark of whose root has been esteemed from the
aperient and diuretic qualities.
The flower-buds, preserved in salt and vinegar,

Mediterranean region, the

bitter, acrid

—En.
—En.

Tovaria has been transferred to Papaviracece by Eichlor.

As many are natives of the old world

as of the new.

XVl.
are

known

as Capers,

and much

MORINGE^.

iiaed as a condiment.

Greece, Barbary and Egypt, are similarly used.
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Other species of Cappaiis from

Cajjparis sodada

is

a native of tropical

which they believe will
make them prolific. The bitter and astringent bark of Cratcevu Tapia and c/ynandra,
American trees, is reputed a febrifuge.
Their fruit, which has an oily odour, is
eatable.
C. Nmala, of tropical Asia, produces succulent and vinous berries; its
Africa

;

the negresaes eat

its

acidulous and stimulating

fruit,

acidulous leaves are diuretic.

XVI.

MORINGEM

Endlicher.

Moringa.
Part of fruit cut vertically.

Moringa.
Seed, entire and cut Tertit
(raag.)-

Mo/'inga.

Ovule (mag.).

Mor'mqa.

Embryo cut

vertically (mag.).

Moringa.
Anther (mag,).

Morivga.

Flower cut vertically (mag.)-

Mor'mga,
riower-bnd {ma,g.)\

Moringa,
Fruit.

—

;
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Leaves 2-3-imparipinnate

Trees.

;

very caducous

leaflets

;

stipules deciduous.

with oblong subequal
irregular, in panicled racemes.
^
segments, imbricate in bud. Petals 5, inserted on the calyx, linear-oblong, the two
posterior rather the longest, ascending, imbricate in bud. Stamens 8-10, inserted on a
cup- shaped disk lining the base of the calyx filaments flattened at the base, connivent
in a tube which is split behind, united above the middle, free above and below,

Flowers

Calyx

,

6-partite,

;

unequal, the posterior longest,
shorter and imperfect;

all

or those opposite the calyx-segments

fertile,

1-celled,

introrse,

anthers

ovoid-oblong,

dorsally fixed,

dehiscence longitudinal.
Ovaet pedicelled, l-ceUed, with three parietal slender
placentas ; style terminal, simple, thickened [tubular, open at the truncate top]
Capsule
ovules n,umerous [bi-seriate] , pendulous, anatropous, [raphe ventral].

with the placentas on the
ovoid-trigonous,
angles aptesepta,
spongy
middle.
Seeds 1-seriate, separated by
exalbuminous
straight,
cotyledons
Embkto
rous or winged; chalaza apical, corky.
plano-convex, fleshy [plumule many-leaved] radicle very short, superior.
siliquiform, S-many^angled,

torulose, 3-valved, valves

;

',

ONI,Y GENUS.
Moiinga.

The genus Munnga kas been by some

botanists placed in Papilionacece on account of a slight resem-

blance in the flower, which, however, indicates wo true

with

Violayiete,

which resemble

it

affinity.

Hooker [following Lindley] compared

it

in their irregular flower with unequal dorsal petal, in their perigynous

with three parietal nerviform placentas and anatropous ovules;
but MmingecB are widely separated by habit, one-celled anthers, and exalbuminous seeds. It is amongst
Capparidem that we must search for the real aiflnities of Moringets, through tbeir polypetalous imbricate
corolla, perigynism, stamens more numerous than petals, stipitate one-celled ova^ y, parietal placentation,
siliquose capsule, exalbuminous embryo, alternate leaves -and caducous stipules; to which must be added
the acrid root, leaves, and bark, which are common to botli families, recalling the smell and taste of the

insertion, tubular style, one-celled ovary

Horse-radish, and associating Morinya also with Crnciferre, themselves so closely allied to Capparidece.

Moringece are tropical Asiatic, Arabian and Madagascan
ajitera,

of which the seed, called

Ben

nut, yields a fixed

oil,

much

become rancid [and used by perfumers and machinists from its not
is used .as a stimulant in paralysis and intermittent fevers; .and a
great quantities from its bark.

The

trees.

of

best

known

species

is

repute in the East, because

freezing.

colloid

The

gum,

root

it

Moringa
does not

otM. pterg{/osperma

like tragacanth, exudes in

Ed.].

XVII.

RESEDACEJE,

B.C.

Calyx 4-8-j3ari'iie. Petals generally hypogynous, 4-8 {rarely 2 or 0). Stamens
^-iO, inserted within a fleshy disk.
Carpels usually united into a 1-celled ovary.
Fruit a capsule or berry.. Seeds exalbuminous. Embryo curved.
Annual or perennial HERBS, sometimes UNDershrubs, rarely shrubs {Ochradenus),
and branches terete. Leaves scattered, simple, entire, 3-fid or
pinnatipartite stipules minute, gland-like.
Flowers ? rarely diclinous, more or
less irregular, in a raceme or spike, bracteate.
Calyx persistent, 4-8-partite, more
,or less unequal, aestivation imbricate.
Petals alternate with the calycinal lobes,
juice 'watery, stem
;

4-8, rarely 2 (Oligomeris) , or

,

(Ochradenus), hypogynous, or rarely perigynous
[Randonia), entire, or S-'Oo-fid, simple, or furnished with a basal scale, free, or rarely

XVII.

EESEDACE^.

Reseda.

Mignonette.
(Reseda odoralct.)
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many-ovuled parietal placentas,
many-ovuled and with basilar
stigmas
placentation, gaping [Gaylusea], or 1-2-ovuled and closed (Astroearpus)
1-celled ovary, closed or gaping at the top, with

more

rarely distinct, or sub-coherent at the base,

;

terminating the 2-lobed top of the carpels ; ovules campy lotropous or halfanatropous.
Fruit usually a capsule, indehiscent, closed or gaping at the top,
Seeds reniform,
rarely a berry {Oehradenus) sometimes follicular (Astroearpus).
exalbuminous, epidermis membranous, adhering to the testa, or detaching when
ripe ; testa crustaceous.
Embeyo curved or folded cotyledons incumbent radicle
sessile,

,

;

;

near the hilum.
GENERA.
Randonia.

Astroearpus.

The small family

Oligomeris.

Oehradenus.

*Keseda.

Caj'lusea.

and Capparidecs (see these families). It also
more numerous than the
petals, parietal placentation, capsular fruit, exalbuminous embryo, alternate stipulate leaves, and finally in
but Moringem are separated by their habit,
the acrid principle found in the root of several species
arborescent stem, two-three-pinnate leaves, straight embryo, filaments united into a tube above the
of Resedacece

approaches Moringew in

its

is allied

to Cniciferai

irregular polypetalous flowers, fleshy disk, stamens

;

middle, and one-celled anthers.

Most Resedacece grow in southern Europe, northern

Minor and Persia. Some roach
Three species belong to the Cape of

Africa, Syria, Asia

the Indian frontier; a few inhabit central and northern Europe.

Good Hope.
Mesedacea, so

sedative qualities were formerly attributed to them, are no longer used

named because

in medicine, in spite of the acridity of their root,

near Cntciferce and CapparidecB

;

parts yield a yellow dye

contributes, with other characters, to bring

them

Dyer's Weed {R. hiteola) has iutenselj' bitter leaves, and
Mignonette (R. odoratd), a plant whose origin was long

long reckoned an aperient, sudorific and diuretic.
all

which

the root of Meseda hitea in particular has the odour of the Radish, and was

much

in

demand.

considered unknown, but which Griffith asserts to be a native of Affghanistan,

is

extensively cultivated

for its sweet scent.

XVIII.
(CiSTi, Jussien.

— Cistoide^,

CISTINE^.

Ventenat.

—

C1STINE..3E,

D.G.

— Cistace^, Lindl.)

Petals 5—3, hypogynous. Stamens 00, hypogynons. Ovaet l-celled, with 3-5
OYVh^s orthotropous. Style simple. CavsvIjE with th& placentas
centre
the
valves.
on the
Seeds albuminoiis. Embrto bent, coiled or folded.
of
Herbs, undesshrubs, or shrubs ; stem and branches terete or sub-tetragonous,

parietal placentas.

often glandular, pubescent or tomentose, with simple or sometimes stellate hairs.

Leaves simple,
petioled

;

opposite,

rarely alternate, sometimes whorled,

stipules foliaceous, free at

entire, sessile

the contracted base of the petiole, or

or

when

the petiole is amplexicaul. Flowers ? , regular, terminal, solitary, or in cymes or
unilateral racemes, peduncle outside of the axil of the bracts.
Sepals 3, twisted in
bud, often furnished with 2 usually smaller calyciform bracts.
Petals hypogynous,
5,

very rarely

3,

or

{Lechea), twisted in aestivation in

sepals, scarcely clawed, spreading, very fugacious.

ments

free,

longitudinal.

filiform

;

Ovabt

anthers

2-celled,

introrse,

free, sessile, l-celled, or

an opposite direction to the
00, hypogynous
fila-

Stamens

;

ovoid or lanceolate, dehiscence

with 3-5 imperfect

cells

formed by
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Helianthemuv^
Flower.

Uelianthemum.
Vertical section of flower (mag.)-

Helianthemum guttatum.

Cistus

Ladanum.
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HeUanthernvm.
Flower without its corolla (mag.)-

XIX. VIOLAEIE^.
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ilbunien of these latter

is floury.

But, besides the different habit, Droseracem have extrorse anthers,

inatropous ovules, and a straight embryo; Violaricm proper have irregular imbricate isostemonous flowers,
inatropous ovules, straight embryo, and fleshy albumen; Blxinerr scarcely differ save in the anatropous

There is a decided affinity between Cistinea: and Hypericinem (which see). They bare also
compared with Capparidcce, from which, however, they differ in habit, fugacious petals, albuminous

ivules.

)een

!eed, etc.

CistinecB mostly inhabit the Mediterranean region some grow in North America a very few in central
Europe and eastern Asia, and still fewer in South America.
The herbage of Ckiinem is slightly astringent some CV.sfo' yield a balsamic resin, named ladanum, which
Helianthemam mJi/are, a species of central Europe, is sometimes administered as a
s used in perfumery.
;

;

;

imlnerary.

XIX. VIOLARIEJS.
[Genera Cisi'is

affinia,

Jussieu.

—-Ionidia,

Ventenat.

Lindl. —Violet,

—Violakib^,

D.C.

—Violace^,

Br.)

Petals 5, more or less unequal, hypogynous or slightly perigynous, imbricate.
Stamens 5, inserted lihe the petals. Otart 1-celled, placentation parietal. Style simple.
Fruit a capsule with the placentas on the centre of the valves, or rarely an indehiscent
berry.
Seeds albuminous. Embryo straight.
Herbs, undershrubs, or shrubs, rarely sarmentose [Agation). Leaves alternate,
rarely opposite [lonidium, Alsodeia), simple, petioled, usually involute in bud, some-

times arranged in radical rosettes, and spotted with brown below {Viola cotyledon and
rosulata)

;

Flowers

stipules free, foliaceous, or small, usually

5

>

deciduous in tbe woody species.

often dimorpbous and apetalous, irregular or sub-regular, pentamerous,

or very rarely tetramerous {Tetrathylacimn) , axillary, solitary or in a cyme, panicle
or raceme
base,

;

pedicels usually 2-bracteolate.

usually persistent,

equal or

Sepals

unequal,

5, distinct,

sestivation

or connate at tbe

Petals

imbricate.

5,

hypogynous or slightly perigynous, alternate with the sepals, sestivation imbricate
and convolute, sometimes equal or subequal, clawed, connivent, or cohering in a
tube at the base {Paypayrola, Tetrdthylacium, Gloiospermum, Sauvagesia) sometimes
very unequal, the two upper exterior, the two lateral within the others, and not
clawed, the inner (lowest by the reversal of the flower) larger, clawed, and prolonged
into a hollow spur below its insertion.
Stamens 5, inserted on the receptacle or
bottom of the calyx filaments very short, dilated, free, or sometimes connate at the
;

;

base [Leonia, Gloiospermum, Alsodeia, &c.) ; anthers introrse, 2-celled, connivent, or
coherent round the ovary, cells adnate by the back to the inner surface of the
connective, and opening by a longitudinal slit
connective prolonged above the cells
in a membranous appendage, those of the 2 or 4 lower stamens (in the irregular
;

and glandular on their dorsal face, or prolonged into filiform spurs,
which are included in that of the lower petal. Ovary free, sessile, often girt with a
basal annulus, 1-celled placentas parietal, slender, generally 3, rarely 2 {Hymenstyle simple, sometimes thickened
anthera), or 5 {Melicytus), or 4 {Tetrathylacium)
at the top, or bent with a dorsal stigniatic cavity, or of various form, sometimes
flowers) gibbous

;

;
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Heartsease.
Vertical.sectiou of flower (mag.).

Andrcecmm

and^istil'dnag,).

Sauvagesia erecta.
(Tribe .:rery near Vioiariece.^

Hearbsease,
Viagra,!^

Heai'tsease.

Seed, entire

(

Viola tricolor,)

and cut vertically
(mag.).

Transverse section of
ovary (mag.)-

Heartsease.

Young fruit.

subulate with a terminal stigma, rarely S-S-fid, or style
(Melicytus)

;

Heartseas,e.,

DeliiBcent fruit.

Appendiculate
Pistil.

stamen (mag.).

with 3-5 free stigmas

ovules auatropous,. usually naany, yerj rarely 1-2 {Tsodendrion,

Hymen-

Feuit a capsule, often opening elastically by as many
seminiferous valves as' there are placentas; or an indehiscent berry {Leonia, Tetraanihera, 8cyplielland/ra)

,
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Seeds ovoid or subglobose; testa crustaceous
or membranous, raphe sometimes thickened and separating when ripe; albumen
fleshy, copious.
Embeto axile, straight ; cotyledons flat, broad or narrow radicle
thylacium, Melicytus, Hymenanthera)

.

;

eylindric, near the hilum.

Tkibe

VIOLEJE.

I.

Corolla irregular, lower petal dissimilar.

Fruit a capsule.

PEINCIPAL GENERA.
* Viola.

Tbibe
Petals subequal, claws

Agation.

lonidiiira.

PAYPAYEOLEM.

II.

Fruit a

contiguous, and sub-coherent in a tube.

capsule.

PEINCIPAL GENERA,
Amphirrhox.

Paypayrola,

Isodendiion.

Teibe

III.

ALSODINEyE.

Petals equal or subequal, very shortly clawed.

Fruit a berry or capsule,

PRINCIPAL GENERA,
Alsodeia,

Melicytus,

Hymenanthera.

Leonia.

given a figure near Violariea, are so closely allied to them that several
are distinguished only by the presence of five- co staminodes placed
Violariece
outside the stamens, and by the three valves of the capsule being seminiferous on their edges.
also approach Droseraceee in isostemony, the one-eelled ovary with parietal placeutation, the capsule with
Sauoagesiece, of whicli

we have

botanists have united them.

They

placentlferous valves, and the albuminous seed

;

but in Droseraceee the anthers are extrorse, the styles are

embryo is minute and basilar. They have the same affinities with Frankmiacete, which have
also a simple style and an axile embryo, but their calyx is tubular and elongate, their anthers are extrorse,
They are also connected with
their ovules ascending, their leaves usually opposite and exstipulate.
Oisti7iecB (which see).
distinct, the

The herbaceous

species of the tribe Violets principally inhabit the northern hemisphere; they are rare

and in the tropics the woody species of this tribe
The other tribes inhabit the intertropical region of both worlds,
Hymcnantlmra inhabits Australia and New Zealand.

in the temperate regions of the southern hemisphere

;

are chiefly natives of ec[uatorial America.

and especially of America.

The active principle of Viohce (violine) is a substance analogous in properties to emefine (see CeplveBlis),
the emetic and laxative properties of which it shares. Violine is principally found in the root and
rootstock, from which, as well as from the leaves, has also been extracted a peculiar acid and the scented
The root of the European violets, and especially of the Sweet Violet {Viola
petals contain a volatile oil.
;

odoratd),\s slightly bitter and acrid, recalling the taste oi- Ipecacuanha; the flowers,

which

scented butnauseous in taste, are used in syrup and infused as emoUients'and cough-mixtures.

are sweet-

The stem and

Wild Pansy (V. tricolor) are frequently administered as a depurative tisane in cutaneous
The American Violets ( V. pedata and palmata) are similarly employed. V. ovata is a reputed
Some species of lonidiimi, in South America, are used as substitutes for
specific against rattlesnake bites.
Ipecacuanha; the root of I. Ipecacuanha especially, the White Ipecacuanha of commerce, is a powerful
emetic, peculiarly suited to lymphatic temperaments. The root of Anchietea salutaris, a small Brazilian
leates of the
disorders.

tree, is purgative,

and

useful, like our wild

Pansy, in skin affections.

lonidium microphyllum, a species

—

;
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growing at the foot of Chiiiiborazo, is supposed to yield the root called CuichuiichuUi, prescribed by the
Americans for tubercular elephantiasis.
The medical properties of Alsodinecp are very obscure, and entirely differ from those of Violea. The
leaves and bark of Alsodeia Cunpa, which grows in New Granada, are bitter and astringent. The leaves of
A. castanecefolia and Loholobo, Brazilian species, are mucilaginous, and are cooked and eaten by the negros.

CANELLACEJ^}

XX.
Glabrous aromatic
dotted

;

stipules 0.

hracteoles [s&pals of

trees.

Flowees

Leaves
5

some authors)

,

alternate, quite entire, penninerved, pellucid-

regular, in terminal, lateral, or axillary
3,

orbicular, close

under

cymes

much imbricate,
much imbricate, the

tlie calyx,

;
sepals {petals of some) 4-5, free, thick, deciduous,
inner narrowest. Petals {petaloid scales of some) as many as the sepals, thin,
imbricate or 0. Stamens hypogynous ; _y?Zamewfe connate into a tube ; anthers 20 or
Disk
fewer, linear, adnate to the outer surface of the tube, longitudinally 2-Yalved.
2parietal,
or
more-ovuled
style
short,
.placentas
0.
Ovary free, 1-celled ;
2-5,
;

persistent

almost anatropous.
Beeky
shining
crustaceous
testa
albumen,
with
a
indehiscent, 2-many-seeded.
Seeds
;
oily and fleshy.
Embryo- straight or curved ? radicle next the hilum cotyledons
thick; stigmas 2-5; ovules horizontal or ascending,

,

;

oblong.

GENERA.
Canella.

A very small

Cinnamodendron.

Cinnamosma.

Outtifera;, included by Lindley under PiUospo7-ece, and
but according to Bentham and Hooker fll. it has less afEnity with any
of the above orders than with Viulariea and Bixinece, differing from the first of these chiefly in the absence
of stipules, aromatic properties, and more numerous anthers, which are extrorse, and adnate to the staminal

order, placed

by Martins near

placed by Miers near MoffiioUacecs

;

column.

known, are natives of tropical America, with one Madagascan
of commerce is the Wild Cinnamon of the West Indies,
and is a well-known carminative and stomachic it is exported from the Bahamas as White-wood bark,'
on account of the white appearance of the trees when stripped of the baric the inner layers alone are
used, and yield by distillation a warm aromatic oil. The bark of a Brazilian species is used as a tonic and
antiscorbutic; it is prescribed in low fevers, and made into a gargle is useful in eases of relaxation of the
Canellacece, of

species

;

all are

which only

five species are

The Oanella bark

highly aromatic.

'

;

;

tonsils.

XXI. BIXINEJE.
(Bixine^, Kunih.

—-Bixacb^

et Cochlosperme^, Endlicher.

Pangiace^, Lindl. — Placourtiane^, L.

C.

—Flacourtiace^

Richard, D.

et

Glos.)

Sepals distinct or connate, usually inibricate. Corolla polypetalous, hypogynous,
Stamens usually 00, hypogynous or sub-perigynoiis. Ovary free, usually 1Style simple, or divided to its base. Beery or capsule
celled, placentation parietal.
with half-seminiferous valves. Seeds albuminous. Embryo usually straight, axile.
or 0.

'

This order

is

omitted in the original.

B 2

Ed.
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Plower

Jiixa.
cnt Tei'tically (mag.)-

Jiixa.

Dia^-am.

Blxa*
Ovule (mag.)-

Seed, entire

Bixa.
and cut Tertically
(mag.).

Xylosma,
Pistil, entire

and cut

veit

t""^^^-

_

Jiixa.

Transverse

sc

of seed.

;
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Trees or shrubs. Leaves alternate, simple, tootlied, rarely entire, sometimes
palmilobed or compound {Goddospermum, Amoreuxia), sometimes pellucid-dotted;
stipules minute, caducous or 0.
Flowers 5 or unisexual, regular, axillary or
terminal,

more often

solitary or

Sepals 4-5, or 2-6,

fascicled,

or

corymbose, racemose or panicled.

free or connate, sestivation imbricate, rarely sub-valvate {Aeara,

2 more or less regular valves {Pangium, &c.). Petals bypogyoo, sestivation imbricate and twisted, deciduous, or 0.
STAMEiiTS bypogynous, or obscurely perigynous, indefinite, or rarely definite (Azara,
&e.), or united into

nous, as

many

as sepals, or

Erythrospermum, &c.)
anthers opening by slits, or rarely by an apical pore {Bixa,
Cochlospermum, &c.). ToRUS often glandular, thick, or dilated {Xylosma), sometimes
adnate to tbe calyx base, rarely annular and adnate to tbe ovary [Peridiscus). Ovary
free, usually 1 -celled, with 2- oo parietal placentas, sometimes several-celled {Flacourtia, Amoreuxia, &c.) ; styles as many as placentas, united, or more or less free
ovules 2- 00 on each placenta, anatropous or half-anatropous.
Fruit fleshy or dry,
indehiscent, or opening by seed-bearing valves. Seeds usually ovoid or pisiform, rarely
reniform, or cochlear and velvety {GocJilospermum), smooth, or pulpy on the outside
{Bixa, Dendrostylis) ; albumen fleshy, more or less copious.
Embryo axile, straight
or curved ; radicle near the hiluni ; cotyledons large, usually cordate.
;

Tribe

I.

BIXEjE.

Petals large, without a scale, twisted iii
Flowers ^ , or rarely polygamous.
Anthers linear or oblong, opening by 2 terminal pores, or short valves.
Capsule dehiscent; endocarp membranous, separating from the valves.

bud.

PEINCIPAL GENERA.
* Bixa,.

Cochlospermum.

Tribe

II.

ONCOBEJS.

Sepals and petals imbricate, the latter most
Flowers dioecious or polygamous.
scale.
Anthers linear, opening by slits.

numerous and without a

PRINCIPAL GENERA.
Dendrostylis.

Oncoba.

Tribe

III.

FLAGOUBTIEJE.

Flowers g or dioecious. Petals 0, or equal to the sepals, imbricate, without a
Disk surrounding the stamens or the ovary. Anthers short, linear, opening

scale.

by

slits.

PRINCIPAL GENERA.
Lsetia.

Ludia.

*Azal'a.

Scolopia.

Erythrospermum,

Xylosma.

Flacourtia.

Aberia.
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TeibeIV. PANG-JEJE.
Flowers dioecious.

tlie base.

Petals witli a scale at

PRINCIPAL GENERA
*

Kiggelaria.

Hj'dnocarpus.

rangium.

'

Gynocardia.

Pauc/iuni.
Pistil cut transversely.

The normal Bixinece are
Cistinece by sestiva-

allied to

tion, insertion

polyandrj',

of the petals,

one-celled

ovary,

and parietal placentation

;

but

CistineeB differ in their shorter

and

orthotropous

or

sub-

embryo,
and
their usnally floury albumen.
Vixinece bear some relation
to Cajjparidece, but are separated by their albuminous

orthotropous

Pangium

seeds.

They

differ

entife

eduie.

from

Tiliucccs in the one-celled

Violariecc, -which are

approach

RUd cat verticalTy

(ma;g.).

ovary and placentation.

The oligandrous Bixine(S
They also

separated by their irregular corolla and connivent anthers.

approach PapayacecE, through the tribe of Pamjieai. Stxinets inhabit the tropical regions of both worlds.
Tlie most important cf the tribe Bixiecs is the Arnotto (Bix'a Orellana), a tropical American tree,
cultivated throughout the tropics
gent.

A

refreshing decoction

is

;

the reddish pulp of

prepared from

of hEeraorrhage, diarrhoea and gravel.

it,

its

which

The aromatic

is

seeds smells of violets, and

considered antifebrile, and

is

bitter

is also

and

astrin-

used in cases

bitter seeds aind root are reputed stomachic.

The

water and allowed to ferment, furnish a red dye, which by evaporation becomes a
solid paste, the arnotto of commerce, used largely by painters, and especia;lly dyers, as also to colour butter
and wax the Caribbeans formerly tattooed themselves with it to prevent mosquito bites. The soft wood
of Bixa serves as tinder to Indians, who obtain fire by rubbing together .two pieces of wood of different
species. ' Cochlospermum insigne, which grows in Brazil, is supposed to cure abscesses in the viscera.
The
root of C. tinctorium, which contains a yellow dye, is useful in amenorrhcea.
The gum of the East Indian
C Oossypmm, called Cuteera, is used as a substitute for tragacanth. The fruit of Oncoha, which
inhabits tropical Africa from Nubia to the Oape de Verd, yields a sweet and eatable pulp.
Lcetia apetala,
from tropical America, secretes a balsamic resin similar to sandarac. The more or less acid juicy berries

seeds, steeped in hot

;

of Flaoourtia cataphracta, sepiaria, sapida and inermis, Asiatic species, and of F. Bmnontchi, are eatable.
The bitter shoots of F. cataphracta taste like rhubarb, and are used as a tonic. The Cingalese use the
fruits of Ilydnocarpiis inebrians to intoxicate fish.
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Samyda.
£eed and arilla
pistil

(mag.)

(mag.).

of ovai-y.

Samyda.
Flower cnt vertically (mag.).

Samyde^

form a small group of trees and shrubs inhabiting the tropics, especially in America; they
by most characters, and are only separated by their apetalous flower^ strongly
perigynous sub-monadelphous stamens, and apical embryo. They also approach JSomalineee and Passiflorem
in apetalism, perigynyj one-celled ovary, parietal placentationj albuminous 'seed, alternate stipulate
are connected with JBixinets

leaves, &c.

XXII.

PlTTOSPOREyE.

(PlTTOSPOEE^, Br.)

Corolla

polypetaloiis, hypogynoue, ieontemonous, cestivation imhricate.

6, alternate

with the petals.

oMatropous.

Fruit dry

Ovaet

or fleshy.

of 5 more or

Embryo

less

perfect many-ovuled

albuminous.

cells.

Stem woody.

Stamens
Ovules
Leaves

alternate.

Trees or
petioled,

erect

simple,

shrubs, sometimea climbing

sub-coriaceous,

terminal, racemose, corymbose, or cymose.

(Sollya).

Flowers
Calyx 5-partite

exstipulate.

Leaves

alternate,

5, regular, axillary or
or -phyllous, aestivation

;
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PITTOSPOEE^r

PUtoSporum pMUyraioides.

PiUosporum

Fruit cut Tertically
Cmag.>.

phiUyriEouies,
Pistil (mag.).

PilCesporum sinense.

PiUosporum plnUyrosoides.

PiUosporum pMUyraioides.
Flower.

PiUosporum phiUyj^moides.
Transverse section of fruit (mag.).

Fruit fmag.).

PiUosporum undulatum.
Seed cut vertically (mag.).

Petals 5, inserted on the receptacle, usually erect, claws
connivent or sometimes coherent, aestivation imbricate;, deciduous.
Stamens 6,
alternating with the petals ; filaments filiform or subulate ; anthers introrse, cells

imbricate, deciduous.

opening by short or long longitudinal

slits.

perfect cells, or incompletely 2-5-celled

;

Ovaet

free, sessile or stipitate, of 2

style terminal,

simple

;

stigma obtuse or

Pkuit a capsule
with 2-5 half-septiferous valves, or a more or less fleshy indehiscent berry.
Seeds
often few from arrest, often immersed in a pulp or viscous juice
testa loose^ raphe
short, thick.
Embryo minute, at the base of a fleshy dense copious albumen
capitate

;

ovules 2-seriate, horizontal or sub-ascending, anatropous.

;

cotyledons indistinct.

PEINCIPAL GENERA.
*

Pittosponim.

* Bursaria.

*

SoUya.

* Billardiera.

connected with Celastrinets by the polypetalous isostemonous corolla, imbricate
dry or fleshy fruit, albuminous embryo, woody stem, and alternate
But in Celastrinets the stamens and petals are inserted outside a fleshy disk lining the bottom of

JEVttosporecs are

SBstivation, ascending anatropous ovules,

leaves.

the calyx

the cells of the ovary are perfect

the seeds are enveloped in a pulpy aril, and the embryo is
albumen. There is also a real affinity between Pittosporem and the polypetalous pentandrous
Ericinece {Ledum), founded on the insertion, the pestivation and isostemony of the corolla, the many;

;

axile in the

celled ovarv, the simple style, the anatronous ovules, the structure of the fruit, the albuminous Rmbrvn.

XXIII.

POLYGALB^.

the texture of the stem, and the alternate leaves besides which, in
thera) the anther-cells open near the top by little slits.
;

249
many

Pittosporees {^Sollya, Cheiran-

but many are Indian and Malayan, and some
All contain resinous aromatic and
bitter principles, which give their berries a tart, disagreeable taste ; but the natives of Australia, who
to appease their hunger are reduced to filling their stomachs with clay mixed with organic detritus,
eagerly devour the fleshy fruits of this family.
JPitiosporeee principally inhabit extra-tropical Australia,

African and Oceanic.

Some

XXIII.

are cultivated in

Europe

POLYGALEJE

(POLTGALE-^, Jussieu,

for ornament.

TUEMANDREjE.

and

—POLTaALACE^

ET KeAMEEIACE^, Lindl.)

Poly gala.

Flower seen in frout (mag.)-

Pistil^mag;).

Kramei-ia.
Ycrtical section of fruit.

XXIII.
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POLYGALB^.

Flowe'rs irregular. Petals hypogynous, unequal. Stamen.-: usually double the
number of the petals. Anthers 1- {rarely 2-) celled, opening at the top by 1-2 pores.
OvAKT 2-celled.
Feuit a fleshy capsule, rarely
Ovules pendulous, anatropous.
indehiscent.

Heebs

Embkto albuminous
or UNDEESHEUBS,

or exalbnminous.

sometimes twining, or

erect,

sometimes climbing

SHRUBS, rarely arborescent, glabrous, cottony or velvety, hairs not stellate.
alternate, rarely opposite, simple, entire.

Flowees

§

,

Leaves

irregular, solitary, spiked or

racemed, or rarely panicled, axillary or terminal pedicels usually jointed at the base,
bracteate and 2-bracteolate.
Sepals 6, free, imbricate, 2 inner largest, often winged
and petaloid. Petals 3 or 5, hypogynous, the 2 lateral free, or united at their base
;

with the lower, concave or galeate [keel], in the gamopetalous corolla split behind,
upper 2 sometimes equal to the lateral, enveloping the keel in sestivation,
sometimes small, scale -like, or
{Se&uridaca).
Stamens 8, rarely 5-4 [Salomonia),
inserted on the receptacle filaments rarely free (Xanthophyllum) , usually monadelphous, forming a sheath split on its upper edge, and more or less united outside with the petals
anthers erect, basifixed, 1- (rarely 2-) celled [Xanthophyllum,
Securidaca), opening at the top by a pore (rarely 2), more or less oblique; pollen of
Polygala ovoid, external membrane splitting in longitudinal bands, allowing the
inner membrane to protrude, and resembling the staves of a barrel. Disk small,
often 0, or rarely expanded into an imperfect unilateral ring.
Ovaey free, with 2
antero-posterior cells, rarely 1-celled by arrest {Securidaca), very rarely 3-5-celled
{Trigoniastrum, Moutabea)
style terminal, curved, dilated at the top, undivided or
2-4'-lobed
stigma terminal, or situated between the lobes of the style ; ovules
pendulous, usually solitary in each cell, or rarely twin, collateral [Krameria), or very
rarely 2-6, scattered [Xanthophyllum), anatropous, raphe ventral.
Petjit usually a
loculicidal or indehiscent capsule, a drupe [Garpolobia, Mundtia), or samara [Securidaca, Trigoniastrum).
testa crustaceous, often velvety [GomeSeeds pendulous
spermum) hilum often strophiolate [Polygala) albumen sometimes copious, fleshy or
mucilaginous, sometimes scanty or 0.
Embeto axile, straight cotyledons planoconvex, fleshy and thick in the exalbuminous seeds ; radicle short, superior.

rarely

;

;

;

;

;

;

;

;

;

PRINCIPAL GENERA.
•

Polygala.

Comesperma.

Bredemeyera.

Secuvidaca.

Cavpolobia.

:Moutabea.

Xanthopliylluin.

Krameria.

Salomonia.

Muraltia.

The affinities of Polygalece are obscuire. They were formerly placed near Rldnanthece on account of
the irregular hypogynous apparently monopetalous corolla, the two-celled ovary, and compressed capsule
but their other characters are all opposed to this affinity. They have since been compared with Papilio;

but in these, besides the perigynous insertion and a host of other differences, the odd petal is
;
next the axis, whilst it is opposite it in Polygalece.
The affinity with Sapindacea: is also very distant,
and almost confined to the hypogynous imbricate and often irregular corolla, the 1-2-ovuled ovarian cells,
naceee

eimpls style, capsular or samaroid
affinity

with Tremandrea

:

capsule, strophiolate seeds,
slits

;

fruit,

and often

arillate or strophiolate seeds.

There

is

a

much

closer

two one-ovuled cells, pendulous ovules, compressed
one-celled anthers opening by pores, pollen-granules opening by longitudinal,
similar habit, ovary with

but in Iremcmdrecu the flower

is

regular, the {estivation of the calyx is valvate, the stamens are in

—

;
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pairs opposite to the petals, the filaments are free, the anthers extrorse, the hairs stellate
but, nevertheless, Tremandrem may he considered as regular-flowered Polyyahce, &c.

and glandular

TetrcUheca procumbens,

Teli'atheca.

Flower.

Pollen grains (mag.).

2'etra/heca.

Teh'atheca.

Vertical section of
(mag.).

Telraiheca,

pisfcil

Seed cut vertically

Stamen (mag.).

(mag.).

Polygah, the type of the family, is dispersed over all
the globe, though least frequent in extrar-tropical South
America.
The other genera are distributed over the
tropical

and warm southern temperate zones.

Polyr/alea contain a bitter principle -which gives
*°"^''

Tetvatheca wrttciUaia.

'"'"'^

astringent properties

this is often

;

them

accompanied

by an acrid principle, named senegine, which renders some
The root of P. Senega is used in Europe on account of its stimulating action on the
pulmonary mucous membrane_; the natives of Virginia use it as an antidote to snake-bites, as do the
South Africans the P. Serpentaria. The European Polygalas are still prescribed for lung diseases.
Badiera diversifolia, a shrub of the Antilles, is a sudorific analogous to guaiacum. The bark of the root
of Monnina polystachya is employed in Peru as an astringent and antidysenteric the ladies of that country
also use it in smoothing their hair.
The drupe of the South African Mundtia spinosa is eatable. The
root of Krameria triandra possesses astringent and tonic properties, due to its containing much tannin.
species emetic.

;

VOCHYSIACE^^}

XXIV.

Trees, often gigantic, with copious resinous juice,
(Trigorda), or climbing sheubs.

Branches

rarelj'

erect or sarmentose

usually opposite or whorled.

Leaves

opposite or whorled (alternate in Lightia), shortly petioled, coriaceous, quite entire;
stipules small or 0, or reduced to glands.
Inplokesoence various, often racemed or
panicled.

Sepals

Flowers

5, free or

irregular,

?

,

often

large,

pedicels jointed

and bracteate.

connate at the base, or rarely adnate to the ovary, 2 outer often
'

This order

is

omitted in the original.

"Ed.

;
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smaller, 2 anterior larger, posterior often largest, spm-red or gibbous at the base.

Petals hypogynous, or inserted on tbe top of the calyx-tube,

when one

1,

3,

or rarely

5,

protruded between the anterior sepals, clawed, blade obcordate, aestivation
Stamens Inserted with the petals, usually 1 fertile, the rest imperfect

is

convolute.

(except Lightia and Trigonia) ; filaments usually thick, excrescent, subulate ; anthers
oblong-linear or linear-cordate, connective thickened, cells sub-distant, including the

OvAET

style.

broad base

;

free, rarely

adnate to the sepals, often oblique and inserted by a

simple, subulate, filiform, or gradually dilated

style

truncate or oblique, entire or obscurely lobed

capitate,

upwards

;

stigma

ovules twin, collateral,

;

ascending or pendulous, micropyle
(a winged samara in Erisma),
oblong, terete or trigonous, coriaceous, loculicidally or septicidally 3-valved valves
coriaceous after parting from the seed-bearing axis, endocarp often parting from the
or

00

2-seriate, usually inserted

in the

axis,

Feuit usually capsular

superior, raphe ventral.

;

Seeds

epicarp.

membranous

Embbto

1,

few or many, sometimes imbricate in 2 series, often winged testa
albumen 0, fleshy in Trigonia.
;

or coriaceous, often hairy or cottony

straight

;

wrinkled, or

cotyledons flat,

;

membranous and convolute

;

radicle

short or long, superior.

PRINCIPAL GENERA.
Callisthene.

Erisma.

Qualia.

.

Vochysia.

Trigonia.

Lightia.

VochydacecB were placed by De Candolle amongst Calydflorm next Onagranem, but by Lindley near
Polygahm with more reason. Lightia presents various points of analogy with ClirysohalanecB and Erisma
with Dipterocarpeai, in its fruit, convolute petals, often contorted or folded cotyledons, and resinous juice.
The order is wholly tropical American of its properties nothing is known.
;

;

XXV.
Calyx
usually

6,

FRANKENIACE^,

tubular, 4-S-fid.

hypogynous.

partite at the top.

Saint-Bilaire.

Petals 4-5, hypogynous,

Ovaet

free,

Capsule 0/3-4

Stamens
Style 3-4-2-

equal, long-clawed.

with 3-4-2 -parietal placentas.

valves, bearing at the base seeds

with floury albumen.

Embeyo straight, axile.
Stem herbaceous or suffruticose. Beanchbs many, terete, jointed at the nodes.
Leaves opposite, small, entire, subsessile or petioled, often fascicled when j'oung,
exstipulate.
Flowees ^ regular, pink or violet, solitary in the forks of the
branches, sessile, or in a terminal dense leafy cyme.
Calyx monosepalous, tubular,
,

persistent, 4-6-lobed, sestivation induplicate-valvate.

Petals 4-6, inserted on tlie
an adnate scale in

receptacle, long-clawed, free, imbricate in testivation, claw with

Stamens usually 6, sometimes 4-5-oo hypogynous, free, or
connate at the base into a very short ring ; filaments filiform or flattened anthers
extrorse, versatile, didymous or ovoid, cells parallel, opening longitudinally.
Ovaey
free, sessile, 3-4-gonous, 1-ceIled, with 3 or sometimes 4 parietal slender placentas
style filiform, with as many branches as placentas, branches stigmatiferous inside at
the top; ovules oo, 2-seriate, semi-anatropous, micropyle inferior, funicle long.
front, limb spreading.

,

;

XXV- FEANKENIACE^.

Frankenia^

Frankenia pidverulenf^.
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extending into central Asia and nortli-westei-n India

they are very rare

;

in tlie tropics

and southern

latitudes.

FrankenuE are mucilaginous and slightly aromatic.
was formerlj' used by the colonists as

rocks in St. Helena,

F. poHulacifolia, which grows on maritime
tea.

iStd

XXVI.

CARYOPHYLLEjE,

Jussieu.

r\

Petals 4-5, hypogynous or sub-perigynous, sometimes 0.
Stamens usually twice as many as the petals, and inserted with them. Otaet 1-celled,
Ovules ventrally attached, placentation central or basilar.
or with 2-5 imperfect cells.
Embeto more or less curved.
Seeds smooth or granular, albumen usually floury.
Leaves opposite.
Annual or perennial heebs, rarely slirubby. Stem and branches often thickened
Leaves opposite, entire, usually 1-3-nerved,
at the nodes, and sometimes jointed.
sometimes without nerves, often united at the base, exstipulate, or furnished with
Infloeesoenoe
small scarious stipules. Flowees regular, g or rarely unisexual.
Sepals free

or united.

—

,

centrifugal, sometimes many-flowered, in a simple or dichotomous loose or dense

sometimes few-flowered, simply
cyme, rarely in a thyrsoid or panicled raceme
bracts opposite, at the forks, upper often
forked, or reduced to a single flower
Sepals 4-5, persistent, free or united into a 4-5-toothed calyx, sestivation
scarious.
Petals inserted on a hypogynous or sub-perigynous disk, entire, 2-fid
imbricate.
;

;

naked or appendiculate within, aestivation imbricate or twisted
minute,
scale-like, or 0.
Stamens 8-10, inserted with the petals,
sometimes
sometimes equalling and alternate with them, very rarely alternate with the sepals
(Colobanthus) sometimes fewer than the petals ; filaments filiform ; anthers introrse,

or laciniate, claw

,

Toeus usually small, sometimes (in
and bearing the stamens on its summit
beneath the ovary; sometimes (in maxiy Alsinece) forming a stamin iferous annular
disk, slightly adnate to the base of the calyx, or swelling into short glands between
the stamens, or bearing, outside the stamens, staminodes opposite to the sepals.
OvAET of 5 or 4 united carpels, or of 3 of which 2 are anterior, or of 2 which are
ant&ro-posterior, free, 1-celled, or rarely 2-5-celled owing to more or less perfect
membranous septa which disappear early styles 2-6, stigmatiferous along their
inner edge or at their top, free or united into a single lobed or toothed style
ovioles 2-oo
very rarely solitary [Qiieria], fixed by the middle of the
[Polycarpece)
inner edge and face to funioles springing from the bottom of the ovary, distinct or
cohering into a central column, ascending, micropyle inferior or transverse. Capsule
dorsally fixed, cells opening longitudinally.

some

Silenew) elongated into a gynophore,

;

,

;

membranous
septicidally

when

or

crustaeeous, rarely berried

by valves or apical teeth

;

{Cucubalus), bursting loeulicidally or

valves sometimes as

many

as the sepals,

and

5 opposite either to the sepals {Lychnis, Viscaria, Petrocoptis) or to the petals

(Agrostemmu), sometimes double in number, rarely sub-indehiscent [Drypis, Cucubalus,

Seeds qo or solitary by arrest, smooth and shining, tubercular or muricate,
winged on their circumference sometimes reniform, globose, obovoid or compressed, hilum marginal; sometimes depressed, scutiform, hilum facial; albumen
floury or rarely sub-fleshy, placed in the bend of the embryo or on its sides, some&c.).

rarely

,

;
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Embryo more
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dorsal surface, rarely

its

{Velenia, s^.,Biantlius).

or less curved, peripheric or annular {Drypis), or nearly straight in

the sciitiform seeds

;

cotyledons narrow, plano-convex or half-cylindric,

or very rarely accumbent

;

incumbent

radicle cylindric, inferior or superior.

Tribe

I.

SILENEJE,

B.C.

Sepals united into a 5-toothed or -lobed calyx. Petals and stamens hypogyuous,
Petals with scales at the top of the

inserted on an erect gynopliore, rarely sessile.
Styles completely distinct.

claw, or naked.

1.

Lychnideee.

— Corolla

— Leaves exstipulate.

twisted or imbricate in aBstivation.

Calyx with commissTiral

Petals usually furnished at the base of the limb with scales forming a coronet, very
Fruit 3-5-merous. Embryo
rarely with small winged bands at the claw {Agrostemma)
nerves.

.

arched, circular or coiled (_Drypis).

PRINCIPAL GENBRA.

9

Agrostemma.

Petrocoptis.

*

Melandriiini.

* Silene.

*

Lychnis.

* Viscavia.

Ciicubalus.

'

flower.

MelandHumdioicum S
Mehmdrium-dioicum ^.
Diagram.

°^yOtiVii
'

ft
°^-^

.MvbmdHum
dimewn.,
Calyx.

Drypis.

Drypis spinosa.
it
dUiisum. ^M//y( Seed, entire and cut vertically, with
coiled and incumbent cotyledons (mag.).
Fct.'U.

'iUlm^^^f^

•

Androecium surrounding
an abortive pistil.

JH^landi'ium dioicum 9
Transverse section of
ovary (mag.).

Cucubalus baccifer.
Seed, entire, and with vertical and transverse
sections showing the incumbent cotyledons
(mag.).
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Agrostemma GiOiago.
Seed, entire, and with vertical and traxisTca'se sqctions.,
showing the incnmbent cotyledons (mag.).

Agrostemma-.
Diagraln.

Melandrium dioicum 9
Vertical section of pUtil
(mag.).

Melandrium dioicum.

Melandrium dioicum Q,

Melandrium dioicum.

Viscaria.

Seed Cmag.)'

Pistil.

Fruit.

Diagram.

2.

Dianthese.

— Corolla always twisted to the

right in bud.

Calyx with no commissural

Petals usually furnished with small winged bands at the claw, or with a coronet of
scales at the base of the limb {Sa^onaria, Velezia).
I^mbryo peripheric, or
Fruit 2-merous.
nerves.

rarely straight,

and then albumen scanty or

* Saponaria.

0,

Gypsoplyla.

'

*"

Dianthus.

Yelezia.

Dianffms.

Dehiscent capsule.

Dianthus.
'

llintrrnTYi

Dlanthiis.
Rppr^ iflnranl'fono (ma

Dianthus.
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^psophila
Seed, entire, and with, vertical and transverse sections (mag.)..

repens.

Seed, entire, and with, vertical and transverse sections (mag-J

Tribe

II.

AL8INEM,

D.O.

Sepals free, or united at their base by the disk.
Petals and stamens hypogynous on a slightly developed
disk,

or

shortly perigynous.

obtuse base, without claw or
distinct.

Petals with a short or
scales.

Styles

.

quite

Leaves exstipulate, or sometimes with small

scarious stipules.

^"^Bssmass:^
Stellaria Holostea.

Stel^ariu,

^lawer.cut vertically (magO-

Stellaria^

Diagram,

XXVI. CAETOPHYLLB^.

Stellaria.

Stellaria.
entire, and witli Tertical
sections,

Compressed peed,

Pistil

and androecium

and transTerse

entii-e,

Apetalous flower, stamens
alternate with
the sepals (mag.).

/

with inciimbeut cotyledons (mag.).

(mag,).

Seed '

Colohanthus,
Stellaria.

Debiscent fruit.

Spergularia marginata.
"Winged seed, entire, and with vertical and
transverse sections,
with incumbent cotyledons (mag.).

.Bnfonia macrosperma.
and with vertical and transverse sections showing the
accumbent cotyledons (mag.).

Hotosteum.
)epressea seed, ventral
keeled face (mag.).

Holostevm wnbellatum.

Cerastium

and transversely, with
incumbent cotyledons (mag.).

arveiise.

and with vertical and transverse
with incumbent cotyledons (mag.).

Seed, entire,

Seed, cut vertically

sections,

PRINCIPAL GENEEA.
Holosteum.
Sagina.

*Cerastium.

Colobmthus,

Teibe

III.

Stellaria.

*Arenaria.

Buffonia.

Queria.

*Spei'gula.

Spergularia.

POLYGARPEJE,

D.C.

Petals as in AlsinecB, usually
Sepals free, or united at the base by the disk.
stamens
the
on
a
slightly developed torus, or
with
inserted
liypogynous,
small,
at
the
base,
3-2-fid
simple
above.
Stamens 5 or fewer.
Style
perigynous.
shortly

Leaves usually furnished with scarious stipules.

PEINCIPAL GENERA.
Drj'maria.

Polycarpon,

Ortegia.

Loeflingia.

Polycarpoea.

Stipulicida.

Caryophylkce, with FaronycMnce, Fm'iulacecc^ Amarantacea, BaseUea;, Chenopodieee, Phytolaceea,
NydaginecE, and even Polygoneai, form a group of plants of which the common character is a curved
embryo surrounding a floury albumen (see these families). Those Carynphylleee which have petals, definite

stamens, a one-celled and many-ovuled ovary, and opposite leaves, are easily distinguished from all these
but the apetalous and few-ovuled genera approach several of them. Notwithstanding their

families

;

placentation, we may unite to this group Mesembryanthemea, which have a curved emhryo
surrounding a floury albumen, and Cactea, which have a curved but usually exalbuminous embryo.

parietal
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Caryophylhie mostly inhabit the extra-tropical regions of the northern hemisphere, extending to the
They are rarer in the southern hemisphere, and

Arctic regions and to the tops of the highest Alps.

more so in the tropics, where they are almost confined to the mountains.
Some' Caryophylkts possess refreshing and slightly demulcent properties, but they have fallen into
disuse.
Such are Holosteum umbellatum, Cerastium arvense, Stellaria Holostea and media; the latter,
which grows everywhere, is the common Chickweed whose seeds form the food for many cage-birds.
The seeds of Spergula were formerly recommended for consumption. The root of Saponaria officinalis,
an indigenous species, contains a gum, a resin, and a peculiar matter which froths in water like soap,
whence it has been placed among demulcent and depurative medicines some doctors even substitute it
for Sarsaparilla in cases of syphilis.
The White Lychnis {Melandrium dioicum) and Lychnis chaleedoniia
are also used as demulcents.
Silene Otites, a bitter and astringent herb, is prescribed for hydrophobia.
The root of Silme virgimca is used as an anthelminthic in North America. Pinks, and especially Diantlius Caryophyllus, have sweet-scented petals, with which chemists prepare a syrup and a distilled water.
The Rose Campion (Lychnis Githago) is common amongst corn its seeds are acrid, and render bread
poisonous when mixed with the flour in too great quantities.
still

;

:

XXVII.

PORTULACEJE,

Jussieu.

Portulaca.
Style

and stigmas (mag.)'

Portulaca.

Flower (mag.)-

Portulaca.

Stamens (mag.)>
Portulaca oleraeea.
Portulaca,

Flower cut vertically (mag.).

Poj'tulaca.

Fruit, entire

and dehiscent.

Portulaca,
Seed, entire and cut vertically (mag.).

2

Portulaca,

Flower-bud (mag.).

;
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,

Flowbks 2
Corolla 0, or petals sometimes coherent at the hase, very fugacious.
Stamens hypogynous or perigynous, equal and alternate with the calyx-lohes, or double,
triple, or multiple in number.
Ovaet usually free, rarely inferior, 1-8-eelled. Pruit
.

a pyxidium, or a loculicidal capsule. Embryo peripheric, arched or
annular, surrounding a floury albumen.
Herbaceous annuals or perennials, often suffruticose or fruticose; stem and
branches diffuse, glabrous or with simple rarely stellate or hooked hairs. Leaves

indehiscent, or

alternate or opposite, very various in form, entire, sessile or sub-sessile, often fleshy,

with a single nerve, or nerveless, sometimes stipulate.

and axillary, solitary or variously disposed,
or monosepalous with 2, 3, 4, 5 divisions.

Flowers

?

sestivation imbricate.

Petals

5, 4, 3,

,

usually regular

Calyx diphyllous,

hypogynous, or rarely

sub-epigynous {Portulaca), distinct, or connate at the base, very tender and fugacious,
often 0.
Stamens 1-co , inserted on the receptacle or on the calyx, free or in
bundles filaments filiform or subulate
anthers introrse, dehiscence longitudinal.
Disk hypogynous, girding the base of the ovary, very often inconspicuous. Ovary
;

;

usually free, sometimes half-inferior {Portulaca), 1-5-celled, cells 1-few-many-

sessile,

ovuled

;

style terminal,

with 2-8 branches, stigmatiferous on their inner surface

ovules semi-anatropous, rarely solitary in the 1-celled ovaries (Portulacaria) , usually

nximerous, inserted by separate funicles on a central free placenta, or pendulous to
funicles ascending from the

many

in each

bottom of the

cell

attached to the central
centre or top.
Petjit a dehiscent capsule,
Seeds reniform, ovoid, globose or lenticular
curved or annular, surrounding the albumen ;
or

cell,

;

;

in the

many-celled ovaries

angle throughout

its

1 or

length, or to

or rarely indehiscent

few
its

{Portulacaria).

albumen floury.
Embryo peripheric,
cotyledons incumbent
radicle facing
;

the hilum.

Tribe

L OALANDBINIEJE.

Calyx diphyllous, or 2 -partite or 2-3-fid. Petals 5, 4, 3, hypogynous, distinct,
sometimes more or less connate into a tube {Montia)
Stamens fewer or more than
the sepals, or indefinite, hypogynous, inserted alone or in bundles at the base of the
petals
filaments free, or united at the base.
Ovary 1-celled, few-several-manyovuled, placentation basilar or free, central ; style filiform, 2-5-fid.
Capsule 2-5valved.
Herbaceous or frutescent plants.
Leaves alternate or opposite, often
fleshy, sometimes furnished with intrafoliar stipules cut into hairs or lacinise.
Flowers solitary, or collected into racemes, or into axillary or terminal cymes.
.

;

—

PEl!<iCIPAL
Portulacaria,
•Calanclrinia.

•Claytonia.

Tribe
Calyx

GENERA.

Anacampsei-os.

5-fid, rarely 2-fid

II.

Talinum.
Montia.

SESUVIE^.

or -partite.
Petals 0, or rarely 4-6, and epigynous
Stamens 6-10-co inserted singly or in pairs, or in bundles, at the
base or throat of the calyx, and between its sesrments. Ovarv free, ra.rel-p inferior
{Portulaca).

,
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(Portulaca), 1-5-celled, many-ovuled ; ovules ascending,
fixed 'to a basilar placenta,
or pendulous to tlie central angle of the cells
stigmas 2-5. Capsule opening trans;
versely by circular dehiscence.— Fleshy glabrous herbs with
opposite or alternate
leaves, often stipulate, or bearing stipuliform hairs in the
leaf-axils.
Flowers axillary, sessile, solitary, or glomerate, in spiked or

umbelled cymes.

PRINCIPAL GENERA.
•Portulaca.

Sesuvium.i

Tribe

III.

Triantbema.

AIZOIDEJS.

Calyx 4-5-fid or -partite. Corolla 0. Stamens 5-15, inserted singly or in pairs, or
on the calyx, between its segments. Ovary free, with 2-5 I-2-oo -ovuled
cells; ovules pendulous to the central angle of the cells; stigmas 5-2.
Capsule
loculicidal.
Herbaceous or frutescent plants, covered with simple or bi-acuminate
hairs.
Leaves alternate or opposite. Flowers axillary, sessile.
in bundles,

—

PRINCIPAL GENERA.
Aizoon.

Galenia.

Plinthus.

Allied Tribe. MOLLTJQINEM.
Calyx 5-4-partite, or

5-fid, persistent.

Petals

0,

or very numerous, ligulate,

Stamens hypogynous or perigynous, equal and alternate with the

sub-perigynous.

sepals, or fewer, or more, or indefinite, distinct, or

aggregated in bundles, the outer

alternate with the calyx:-segments.

Ovary free, many-ovuled, 2-3-5-celled ovules
fixed to the inner angle of the cells by separate funicles, or rarely solitary and
;

Capsule usually angular or compressed, loculicidal. Seeds as
sub-woody plants, glabrous, or covered with stellate
hairs.
Leaves opposite or alternate, or fascicled and psendo-whorledj often stipulate.
Flowers crowded in racemes or cymes, or in axillary or leaf-opposed umbellules,
basilar [Acrosanthes)

.

in PoriMZacecB.— Herbaceous or

rarely solitary {Acrosanthes).

PRINCIPAL GENERA.
Orygia.

Gleinus.

Molliigo.

Psamnotrophe.

Adenogramme.

Giesekia.

PortulacecB approach
tribe of

MoUwginace

Phamaceum.
Limeum.

Tetragoniece, MesembryantkemecB,

is also

Acrosanthes.

and ParonycMece (see these

The

families).

connected with Portulaceee by habit, the entire fleshy leaves, inflorescence,
the isostemonous or indefinite stamens, distinct or aggregated into bundles

perigynous corolla, often

0,

alternate with the sepals,

and especially by the structure of the ovule and the nature of the albumen.

'

In Bentham and Hooker's

'

Genera Plantariim,'

and 1-celled ovary,
is regarded as a very close ally of Montia and the other
disepalous Pnrtvlaccm, included in this work under the
Portidaca, from its disepalous calyx

tribe Calandriniece

with

its

;

whilst Sesuviiim (and Trianthema)

5-m?rous isomerous perianth

and. several-

celled

ovary,

is

placed with the other AUoidece under

Ficoidea, and referred to the Calycifloral sub-order of

Dicotyledons.
are

No

doubt the Wieoidem and Fortulacea

members of one great group (which should

also

include Tetragoniets), hvit the exigencies of a linear classification .render it convenient to

keep them apart.

— En.
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Portulnveee are not absolutely absent from any climate, altboiioli more rare in the temperate regions
Europe and central Asia tban in North America. Most inhabit the subtropical regions of the southern
hemisphere. Akoidece abound in South Africa, and occur in Arabia Petrsea, and in very small numbers in
the Mediterranean region. Sesuviecs are much more widely dispersed none, however, have been met with
in America north of the tropic, and very few are found in temperate Asia and Europe.
Calandriniece are
nearly cosmopolitan they penetrate into the cold regions of the North, and abound beyond the tropics,
and rather in the northern than in the southern hemisphere. Molluginea are most frequent in tropical
and subtropical regions.
Most of the species are mucilaginous; some are slightly bitter, astringent, and have been classed
amongst mild tonics and diuretics. The herbage of Portiilaca oleracea has long enjoyed a reputation as
refreshing, sedative and antiscorbutic.
its seed, steeped in wine, acts as an
It is also eaten as a salad
emmenagogue.
Several American and Asiatic Calandriniece are also used as potherbs, as are Sesuvium
Portulacastrum and repens, which growin tropical Asia. The root of Claytmiia tuberosa, anative of eastern
Siberia, is eatable.
Talinum and Pharnaceum are bitter and astringent, and are popular remedies in Asia
and America. Soda is obtained in abundance from Aiwon canariense and hispanicum, by calcining.
of

;

:

;

XXYIII.
(PoKTULACEAKTTM

cjenus, Jussieu.

TAMARISCINEjE.

—Tamaeiscinb^, Desvaux. —Tamaricaob^,

Tamai-ix.
Vertical section of flower
(mag.).

Tamai'ix.

Tamarix

iniiea.

Tamarix,
riower without its stamens Cmag,).

Tamarix,
Eiue flower Cmaff.V

Pistil

Idndl.)

Tamarix.
and andrcecinm
(mag.).

Seed cut vertically (mag.).

;;
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Sepals

OvAKT

Petals

5-4..

5,
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hypogynous, imbricate, marcescent.

Stamens

5 or 10.

l-celled, placentas parietal or basilar, usually 3,

many-ovuled. Seeds ascending
straight, exalbuminous.
Leaves alternate, rather

Embeto

chalaza apical, bearded.
thick.

Uktdershkubs, sheubs, or small teees, with both persistent and anuual caducous
Leaves alternate, sessile, small, sub-imbricate, rather fleshy, sometimes

branchlets.

amplexicaul, entire, often dotted, usually glaucous, exstipulate.
regular, white or pink, bracteolate, in terminal racemed spikes.
sistent, of 5 (rarely 4) sepals, imbricate, 2-seriate,

Floweks perfect,
Caltx free, per-

sometimes connate at the base.

Petals 5, inserted on the receptacle, imbricate in bud, marcescent. Stamens equal
to and alternate with the petals, or double in number, inserted on the edge of a hypo^
gynous disk filaments free, united at their base into a ring, cup, oj: tube anthers
;

;

introrse, dorsifixed, dehiscence longitudinal.

Ovaet

free, sessile,

usually 3-gonous,

l-celled, with 3-4 (rarely 2-5) parietal or basilar place^tas ; styles equal in number
to the placentas; stigmas obtuse or truncate, dijated, sometimes sessile; ovules

numerous, ascending, anatropous. Capsule 1-eelled, or incompletely several-celled
by the development of the placentas, 2-5-valved, valves placentiferous at the base.
Seeds numerous, ascending^ with membranous te^ta, furnished at their apical
chalaza with a dense beard., or beaked and furnished with spreading plumose
hairs.

Embeyo exalbuminous,

straight

;

£otyledons oblong, obtuse, plano-convex

radicle short, conical, inferior.

PRINCIPAL GENERA.
*Tamarix,

•Myl'icaria.

Bentham and Hooker
the genus Fouquiera

;

fil. have combined with the small famjly of Tamariscineee, HeaumuriacecE and
which approach it, in fact, in their somewhat fleshy leaves, estivation, hypogyny,

often isostemonous or diplostemonous corolla, one-celled ovary with parietal placentation, capsular fruit

and hairy seeds but diifer in the seeds being albuminous, and hairy over their entire surface. Eeaumuria is distioguished by the solitary flowers and floury albumen Fouquisra has a monopetalous five-fid
corolla with a long tube, 10-8 hypogynous stamens of unequal length ; the seeds are surrounded by
a membranous wing, or by transparent hairs which simulate a wing the albumen is fleshy, and the
erect

;

;

;

flowers are spicate or in thyrsoid panicles.

[The including of these genera in Tamariscineee requires that the ordinal
characters should be modified, and the order itself be broken up into the following
tribes, as

proposed in the

'

Genera Plantarura.'
Tkibb

Petals free or nearly

I.

TAMABISGEJE.

Seeds exalbiiminous, hairy.

so.

Flowers racemed or spiked.

Tmnarix, Myricaria.

Teibe
Petals free.
axillary,

Seeds hairy

and terminal.

all

over

;

BEAlJMUEmJE.

albumen between

fleshy

and

floury.

Flowers

solitary,

hairs.

Flowers

Hololachne, Beaumuria.

Tkibe
Petals connate into a long
large, paniclcd.

II.

Fouquieria.

tube..

III.

FOITQUIEBIBJE.

Seeds winged or furnished with long

Ed. 3
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Tamariscinece are near Caryophjlleo!, Portulaceis, and Frankeniacece, whicli are separated principally
their ovules and their floury albumen
they further differ from Caryophylh<B and

by the structure of

;

Franheniacea: in their alternate and fleshy leaves, from Portulacece in habit, insertion, &o.

some

affinity

with

They have

also

Crassulacecs.

Old World, where they extend from 9° to 65° of north
and torrents, in
ISeaumwiea extend from the I^evant to Central Asia ; Fmiquiera is a Mexican

Taviariscineee (proper) are confined to the
latitude.

They

sandy or clayey
shrub.
Ed.]

prefer sea-shores, the margins^ of brackish lakes, the banks of rivers
soils.

Tamariscinece contain tannin, resin and a volatile

bark of

ilfv''*c«''*o 5'«''»ra<2wca is

employed

in

Germany

oil,

which render them

for jaundice

;

bitter

and

that of Tamarix

astringent.

The

ffallica is aperient.

T. mannifei-a, which grows on Mount Sinai and elsewhere in Arabia, secretes, as the result of the
puncture of a Oynips, a saccharine matter, supposed by some to be the manna which fed the Hebrews
in the desert. The galls of other species (also produced by the puncture of an insect) are valued for

their strongly astringent properties.

XXIX. ELATINEJE.
(Elatine.^, Gamhessedes.

—Elatinacb^, Lindl.)

Sepals 2-6. Petals 2-5, hypogynous, imbricate. Stamens equal or double the
number of the petals, hypogynous. Otaet S~5-celled. Ovules anatropous. Fetiit a
capsule.
Seeds exalbuminous. Leaves opposite or fascicled, stipulate.

—

Elatine octandra.

Diagram.

Elatine odandt'a.
Flower (mag.).

Elatine hexandva.

Hower,

leaves,

and

stipules (mog.).

;

XXIX. BLATINE^.

ElaHne Sydropiper.
Flower cut Tertically (mag.).

Dwarf HERBS,

Mei'imea.
Flowers, leaves, and stipules (mag.).

Elaiine.

Ovule (mag.).

or marsL.
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UNDEESHEUBS

;

Leaves

stems creeping or spreading.

opposite, rarely wliorled, sessile or sub-sessile, entire or toothed, stipulate.

FLOfWEES

Sepals 2-5, distinct, Eestivation
g , small, regular, axillary, solitary or cymose.
imbricate.
PetAls 2-5, hypogynous, sestivation imbricate. Stamens equal or
double tbe number of tbe petals, hypogynous ; filaments filiform-subulate, free
anthers introrse, dorsifixed, versatile, dehiscence longitudinal.
Ovaet free, cells as
many as sepals styles as many as cells, distinct ; stigmas capitate ; ovules oo, fixed to
the central angle of the cells, horizontal or sub-ascending, anatropous, raphe lateral
or superior.
Capsule septicidal, valves flat or infleSed, leaving the placentiferous
;

column

Seeds numerous, cylindric, straight or curved, strongly striate
Embeto
transversely, rarely smooth (Merimea), hilum basilar, exalbuminous.
central

free.

straight or curved

cotyledons

;

short,

obtuse

;

radicle

cylindric,

long, near

the

hilum.

GENERA.
Merimea,

Bergia.

Matine.

ElaUnea, formerly placed in Caryophylleai, tribe Alsined, are distinguished by the capitate stigmas,
They approach Hyperwine<s in hypopetal-

dehiscent capsule, exalbuminous seed, and straighter embryo.

ism, the 3^6-celled ovary with- many OTules in each cell, the free styles, terminal stigmas, capsular fruit,
straight or curved exalbuminous seeds, and opposite or whorled leaves

;

but in HyperieinecB the petals are

numerous and polyadelphous, and the leaves exstipulate. Elatinece approach
some Lythrariem, -which have also isostemonous or diplostemonous flowers, an ovary with two or several
many-ovuled cells, anatropous ovules, a septicidal capsule, exalbuminous seeds, and opposite leaves but
they differ in the tubular calyx, perigynism, simple style and exstipulate leaves.
The genus Tetradiclis (or Anatropa) appears much nearer ElatinecB than Zygophylhce, in which
Bentham and Hooker fil.^ place it; it differs from Zygophyllecu in the number of the parts of the
flower, the dehiscence of the capsule, the nature of the seeds, &c., and is only separated from Elatitwfs by
its exstipulate and laciniate leaves.
Elatinem are widely dispersed, especially in the Old World, inhabiting ditches and the submerged
shores of ponds and rivers. They are of no use to man.

twisted, the stamens usually

;

Bentham and Hooker

place

it

in Eutacecs, tribe JRutecs,

and not

in ZygopkyllecB.—'SD.

XXX. HYPERICINEiE.
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XXX. HYPERIClNEyE.
(Htpekica, Jussieu.

—Htpeeicine^, D.C. — Htpericace^,

St.
St.

John's Wort.

(Uiipenciim pei-foratum.)

Pistil

Lindl.'

John's Wort.
of stamens (mag.).

and bundle

St.

John's Wort.

Petal (mag.).

Petals hypogynous, claw naked, or furnished with a scale-lihe pit.
Stamens
numerous, hypogynous, monadelphous or polyadelphous.
Ovaet 6-d-celled, or 1-celled
Ovules numerous, anatropous. Fetjit a capsule, rarely
by imperfection of the septa.
Embeto exalbuminous. Leaves opposite, entire, usually dotted with pellucid
fleshy.

—

glands.

Stem woody

or herbaceous, perennial, rarely annual, juice resinous or limpid.

;.;

XXX. HYPERICINE^.
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branches opposite or rarely wiiorled, generally 4-gonous, sometimes compressed or
cylindric, sometimes heath-like.
Leaves opposite or rarely whorled, simple, penninerved, entire or with glandular teeth, usually sprinkled with pellucid glands sunk
in the parenchyma, and edged with vesicular black glands
stipules 0.
Flowers
regular,
usually
terminal,
panicled,
or
in
dichotomous
cymes.
Calyx
persistent,
5
of 4-5 more or less connate sepals, 2-seriate, the two outer often the smallest, rarely
4 decussate, the 2 outer largest, and covering the inner.
Petals inserted on the
receptacle, as many as the sepals, sessile or clawed, equal, more or less inequilateral,
;

,

veins radiating, aestivation contorted or imbricate; daw naked {Eypericum), or furnished within, above the base, with a fleshy scale, or furrowed.
Stamens inserted
on the receptacle, usually indefinite, rarely definite, always more numerous than the
petals

filaments in 3 or 5 bundles, sometimes alternating with glands or hypo-

;

gynous

scales, or irregularly polyadelphous, or united into

anthers small, subglobose, introrse, sub-didymous,

a tube, or quite free

by a gland, cells
opening longitudinally. Ovaet of 3-5 carpels, or of 1 (Endodesmia) 3-5or with as many imperfect cells; styles as many as carpels, filiform; stigmas
often tipped

parallel,
celled,

,

terminal, capitate, peltate or clavate ; ovules numerous in each cell, 2-seriate, rarely
few or solitary {Endodesmia}, usually horizontal, rarely ascending (Haronga, Peoro-

spermum), anatropous, very rarely pendulous (Endodesmia). Fkuit a capsule, usually
septicidal, rarely loculicidal {Graioxylon, Eliwa), or an indehiscent berry.
Seeds
straight, rarely curved, hilum basilar, funiele sub-lateral ; testa crustaceous or membranous, dotted or smooth, sometimes loosely cellular, arilliform; chalaza diametrically

opposite to the hilum, often dilated into a

membranous wing

Embkto

cotyledons flat, half-cylindric or rarely

coiled

;

straight or curved, exalbuminous

;

radicle cylindric, obtuse, usually longer

{Eliwa, Cratoxylon)

than the cotyledons, and near the

hilum,

PRINCIPAL GENEEA.
Il3'pericum.

Vismia.

Cratoxylon,

Jli/peridnece are closely connected -with

their resinous j.uioe, their

Psorospermum.

Aseyi-ium.

OxMiferm and Cumelliacem

;

they are allied to GuttifercB in

tetragonous branches, opposite entire leaves, free or nearly free decussate

unequal sepals, contorted or imbricate petals, indefinite stamens, filaments usually in several bundles, or
monadelphotis, one-pluri-celled ovary, horizontal or ascending anatropous ovules, capsular or fleshy

and exalbuminous embryo

;

fruit,

the diagnosis almost wholly rests on the usually herbaceous stem of Ilypei-i-

They
cinea:, their not jointed branches, less coriaceous leaves, always perfect flowers, and filiform styles.
approach CamdUacem in their free sepals, imbricate or contorted petals, indefinite monadelphous or polyadelphous stamens, and connective often glandular at the top, their capsular or fleshy fruit, and exalbuminous
seed; they are principally separated by their resinous j uice, opposite leaves and inflorescence. They have
also a close afiinity

with

Cistinees

in their two-seriate sepals,

hypogynous contorted

petals,

numerous

stamens, one-celled or sub-pluricelh'd ovary, capsule with septicidal valves with placentiferous margins

stamens are completely free, the style is simple, the embryo is much curved or
albumen is floury, the leaves stipulate and usually alternate. Finallj', more than one analogy
has been noticed between Hypericinem and MyHucece (see this family),
Sypericineee are spread over the temperate and hot regions of the globe, and especially in the
northern hemisphere. They are not rare in tropical America; but become so in equinoctial Asia and
but in

Cistine6B the

coiled, the

Africa.

which flow abundantly from the woody
by black or pellucid glands sunk in the paren-

Sffpericineee, like Guttiferce, possess balsamic resinous juices
species,

and which

in the herbaceous ones are secreted

XXXI. GUTTIFER^.
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chyma

of the leaves.

.

With

these juices

is

present a certain quantity of volatile

oil

and a bitter ex-

which give different properties to Hypericinea. The indigenous species of St. John's
"Wort, formerly recommended as astringent, are no longer used, except Hyperkum perforatum^ of which
the tips infused in olive oil are rubhed in for gouty pains. The Tutsan (H. Andrommum), formerly

tractive in the hark,

used as a vulnerary, has fallen into disuse without good reason.
tree, is employed in that country as an astringent and diuretic.

Cratoxylon HornschucUi, a small Javanese

XXXI. GUTTIFER^E.
(GrTiTTiPEE.ffi, Jussieu.

Clusia angtilarls.

— Gakcinie^, BartUng. —Clusiace^, Lindl.)

,t?

flowei's.

—
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Garcinia Mangostana.

Berry

Fruit.
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Gai'cinia Mangostana.
%vith thick bark, the upper portion

show the

Flowers

polygamo

removed to

cells.

-

Calyx
4-6-poly-phyUous. Petals
dioecious, rarely ^

.

hypogynous, equal with the
sepals, rarely

more numer-

Stamens

ous.

rarely

definite,

indefinite,

free,

or

monadelphous or polyadelphous.

OvAET

rarely

l-celled.

1-00 in the
or erect,

2--00 -celled,

cells,

Ovolbs
ascending

anatropous.

PiUsp^rma caudatttm.
Vertical
section of oTary
(mag.).

Pilosperma.

Pilosperma,

Eoibiyo

Seed,
entire, with its

(mag.).

arillode.

Feuit

a capsule, drupe, or herry.

Embeto

exalbuminous,

straigJit.

Pilosperma.
Seed cut vertically.
li,

nil

hilum

;

micropyle.

— Stem luoody.

Leaves

opposite,

Tebes

or SHRUBS, sometimes climbing or epiphytal, with resinous usually yellow

or green juice, branches opposite, generally tetragonous, jointed.

Leaves

opposite,

usually decussate, rarely whorled, coriaceous, mostly shining, penninerved, secondary

nerves transverse, rarely pellucid-punctate ; petiole jointed at its base to the branch,
entire and exstipulate, or very rarely piniiatisect and stipulate {Quiina).
Flowers
white, yellow or red, regular, polygamo-dicecious, or

S

,

terminal or axillary, solitary,

or in fascicles or few-flowered cymes, trichotomous panicles,

,or

racemes.

Sepals

2-6, rarely more, imbricate, or decussate in pairs, sometimes furnished with pairs of

Petals 2-6, rarely more, hypogynous, imbricate or contorted,
Flowers $ Stamens inserted on the receptacle, numerous, or rarely definite and equal or double the number
decussate bracts.

rarely decussate in pairs, very rarely 4, sub-valvate.

:

of the petals ; filaments often thick or short, free or variously connate, sometimes
united into a fleshy mass, or in bundles equalling in number and opposite to the
petals, sometimes long and filiform; anthers 2- (rarely 1-) celled, cells usually linear.

—
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"

adnate or terminal, extrorse or rarely introrse, sometimes sessile, or plunged in the
mass of tlie filaments, opening longitudinally, or by an apical pore. Ovary rudimentary, or more or less developed. Flowers ? and g :' Staminodbs or stamens
surrounding tlie ovary, often definite, fewer and less coherent than those of the $
flower.
OvART seated on a flat receptacle or a fleshy disk, 2-many-celled, rarely 1celled ; stigmas as many as cells, sessile or sub-sessile, radiating, or coherent and
peltate, or radiating at the top of a single elongated style, sometimes distinct on as
ovules l-oo in the cells, fixed to the central angle, or erect and basal,
Friiit usually between fleshy and coriaceous, sometimes indehiscent,
Seeds
berried or drupaceous, sometimes with as many septicidal valves as cells.
large, often arillate or strophiolate ; testa thin, coriaceous, or rarely spongy. Embryo

many

styles

;

anatropous.

straight, exalbuminous, filling the seed, sometimes with a voluminous radicle and
minute or scaly cotyledons, sometimes divided into 2 cotyledons, which are connate,
or separable with difELculty radicle very short, inferior.
;

PEINCIPAL GENERA.
•Clusia.

Tovomita.
O-uttiferce are

Garoinia.

Calophyllum.

Havetiopsis.

Chrysochlamys.

Rheedia.

Mesua.

Mammea.

Quiina.

very near Hypericinecs and Marcgraviacets (see these families). They are equally close
more cur less distinct sepals, the sestivation of their petals and connection of fila-

to CamcUiacecB, in their

they are distinguished by their opposite leaves, their usually diclinous four-merous flowers with
All the Guttiferee
are intertropical, except a few natives of the warm regions of North America ; they are more numerous in

ments

;

decussate sepals and petals, their straight embryo, and often inconspicuous cotyledons.

America than

in Asia,

Gutti/ercs

owe

and are rather rare in Africa.

their

name

to the yellow or greenish juice

and which contains an acrid resin held in solution by a

The acidulous-sugary berries of several species are
and the wood of all is durable, and hence valuable.

principle.

fixed

oil,

camboffioides, a

which
a

is

which flows on the

volatile

Ceylon

tree, is the safiron-red colored, opaque,

oil,

incision of their stem,

sometimes mixed with a

eatable.

The

gummy

seeds of others contain a

The inspissated juice of Hebradendrmi
smooth, shining substance called gamhoye,

a rich golden-yellow pigment and a powerful purgative.

The same is the case with Cltisia rosea^
whose blackish bitter juice, thickening in the air, is frequently used- instead of
That of C.Jlava, which is also cultivated in European hot-houses, is praised in Jamaica as a

West Indian

scammony.

tree,

The

berries of Calophyllum are sweet, acidulous,

and agreeable. C. inophyllum, an Indian
and emetic resin, and its root is considered diuretic. That of C. turiferum, a
native of Peru, emits a balsamic odour when burned, and is used for incense.
C. Calaha, of the Antilles,
Mesud sjieciosa and ferrea, of India, have very hard
yields a juice (aceite de Maria) which rivals copal.
vulnerary.

plant, afibrds a purgative

and excellent woods ; their aromatic and bitter root and bark are powerful sudorifics. The fruit of the
Mangosteen {Garcinia mangostand), a native of the Moluccas (now introduced into the Antilles), possesses
a bitter and astringent rind, but a delicious pulp which is refreshing and antibilious. The fruit of the
Mammea is also eatable, the water distilled from its flowers (eau de Creole) is eminently digestive, and the
juice of its young shoots yields a very agreeable vinous liquor.
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CAMELLIACE^.

—

(Tebitstrcemie^, ITM-SeL—TBRNSTECEMiACE^, B.C. Theace^, Mirbel.
B.C. Camelliace^, BartUng.)

—

1,

Camellia

Gordonia Lasianthos.
Diagram,

oleiferct.

Gardonia.

Part of andtoecium (mag,).

:

— Camellie^,

and cut vertically (mag.).

272
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Flower cut

Tei-tically (mag.).

Petals hypogynous, usually ^,free
timLnllii

imfJp.iim.iip..

h/iinnnnno'iiR.

Terns! I'osmia.

Ternstmemia.

Umgi-anl.

Ovule (mag).

or nearly so, imbricate or contorted.

OvAUY

URiiallv

^—^-callpA.

OvTTT.wfi

Stamens

/nmrrlnilMiQ

fw
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—

Feuit indehiscent or capsular. Embryo exalbuminous or albuminous.
Leaves generally alternate.
Large oi- small trees with watery juice and cylindric branches. Leaves

ascending.

Stem woody.

alternate, often fascicled at the top of the branches, very rarely opposite {Garyocar,
Hajploclathra, &c.), usually simple, rarely digitate [Caryocar, Anthodiscus) , coriaceous

membranous, penninerved,

or

entire or toothed
stipules 0, or very rarely 2,
Elotvees §, rarely diclinous {Actinidia, Omphalocarpum, &e.),
regular, sometimes axillary, solitary or fascicled, sometimes in a terminal raceme or
panicle peduncle jointed at its base, naked or bracteate.
Sepals 5, rarely 4-6-7,
free, or slightly connate at the base, imbricate. Petals 6, rarely 4-6-9, hypogynous,
free, or oftener coherent at the base into a ring or short tube, aestivation imbricate
or contorted.
Stamens usually indefinite, rarely equal with the petals {Pentaphylax,
Pelliciera), or double [Stachyurus) , hypogynous, free or variously coherent at the
base, or adherent to the base of the corolla ; anthers basifixed and erect, or dorsifixed
and versatile, cells parallel, opening by a slit, or sometimes by an apical pore
{Saurauja, Pentaphylax).
Ovart free, sometimes more or less buried in the torus
;

minute, caducous.

;

and sessile, 3-5- (rarely 2-) celled [Pelliciera), or manyOmphalocarpum, &c.) ; styles as many as cells, free or more or
less connate ; stigmas pointed or obtuse
ovules 2-oo in each cell, rarely solitary,
erect, or horizontal and anatropous, or pendulous and anatropous, or campylotropous, sometimes fixed laterally and semi-anatropous.
Fruit fleshy or coriaceous
Seeds numerous or few,
and indehiscent, or a loculicidal or septicidal capsule.
fixed to the inner angle of the cells on projecting fleshy or spongy placentas ; albu{Anneslea, Visnea), base large

celled {Anthodiscus,

;

men

Embryo
often scanty or 0, rarely copious {Actinidia, Saurauja, Stachyurus).
sometimes semi-cylindric, continuous with the

straight, curved or coiled; cotyledons
radicle,

and

but shorter, sometimes larger,

flat,

crumpled, folded lengthwise, or thick

fleshy.

Tribe

BEIZOBOLEJEJ.

I.'

Anthers dorsifixed, sub-versatile.
Petals imbricate, or united in a cap.
or very scanty ; radicle
Seeds solitary in the cells ; albumen
Fruit indehiscent.
Leaves digitate.,
superior, very large, bent at top, or coiled ; cotyledons minute.
Eacemes terminal.

—

GENEEA.

Anthodiscus.

Caryocar.

Tribe
Petals imbricate.

II.

TEBWSTRCEMIEJE.
Fruit rarely dehiscent.

Anthers basifixed.

Seeds generally

few; albumen fleshy, usually scanty; embryo inflexed or arched; cotyledons
Trees or shrubs. Peduncles oneshorter and not broader than the radicle.

—

flowered.
Visnea.

PEINCIPAL GENERA.
Pentaphylax.

* Ternstrcemia.

'"These tribes are taken from the

'

Adinandra.

Cleyera.

Freziera.

Genera Plantarum,' omitting Marcgramea, for which see

T

p.

Eurya.

275.— Ed.
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Tribe

SAUBAUJEJS.

III.

Anthers versatile. Fruit very rarely sub-dehiseent, usually
Seeds numerous, small; albumen copious; embryo straight, or slightly
Trees or upright or twining
bent, radicle usually longer than the cotyledons.
Peduncles many-flowered.
shrubs.
Petals imbricate.

pulpy.

—

PBINCrPAL GENERA.
*

Actinidia.

Saurauja.

Stachj'unis.

GOBBONIEM.

Tribe IV.

Petals imbricate. Anthers versatile. Fruit loeulicidal (OameZZm, Thea, Stuartia),
Albumen usually 0, or scanty; cotyleor indehiscent {Pelliciera, Omphahcar;pum)
dons thick, flat, or crumpled or folded ; radicle short, straight or inflexed. Trees or
.

—

Peduncles 1-flowered.

erect shrubs.

PEINCIPAL GENERA.
*Gordoma.

*Stuartia.

*Tliea.

* Camellia.

Petals contorted.

—Erect

0,

or

trees.

Anthers

Pyrenaria.

Laplacea.

BONNETIE^.

Teibb V.

Albumen

Schima.

versatile

or

sub-basifixed.

Capsule

septicidal.

very scanty ; embryo straight ; cotyledons large ; radicle short.
Flowers in terminal panicles or in axillary racemes.

PEINCIPAX GENERA.
Bonnetia.
Camelliacece have

many

Mahurea.
affinities:

1.

Caraipa.

With

Marila.

Kielmeyera.

polypetalous polyandrous hypogynous families with a

They

which they
and their exstipulate leaves. They
approach Dipterooarpe(s in the polysepalous calyx, the polypetalous hypogynous corolla with imbricate
sestivation, the polyandry, the several-celled ovary which is broadly sessile or slightly buried in the torus,
the exalbuminous seed, the woody stem and the alternate leaves but Dipferocarpece are separated by
their persistent and usually accrescent calyx, their one-celled and one-seeded fruit, their habit, and especiThey have also some affinities with Tiliacece, which principally differ in the
ally by their resinous juice.
valvate calyx. 2. With monopetalous families (see Eiidnem, Styracece and J^benacece). They are further
connected with Sapotece through Eurya and lernstrcemia, whose corolla is monopetalous, imbricate, diploor ti-iplo-stemonous, the fruit a berry, the stem woody, and the leaves alternate and coriaceous; but
Sapotece have extrorse anthers.
Camdliacim principally inhabit tropical America and eastern Asia ; very few are met with in North
America, and one species only ( Visnea Mocoanera) in the Canaries.
Some species of Saurauja and Kielmeyera are mucilaginous and emollient. Oordonia contains an
astringent principle, and is used in tanning leather. The seeds of Camellia japonica, introduced into
Europe in 1739, are valued in eastern Asia on account of the fixed oil which they contain. Its leaves have
a slight tea-like scent. The most important species of this family is the Tea {TJiea cMnensis), which some
authors place in the genus Camellia. Two centuries have not elapsed since Tea was first used in Europe,
and the annual importation now exceeds twenty-two millions of pounds. The stimulating property
of Tea is due to an astringent principle, an azotized substance called theine, and especially a small
plurilooular ovary (see Sypericinecs and Quttiferm).
are united

by

scarcely differ from JBixinew, to

Coohlospei-mea, except in their ovary with perfect cells,

;
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proportion of slightly narcotic volatile

oil ; the leaves also contain a considerable quantity of casein, a very
not soluble in water; whence the Tibetans, after drinldng the infusion eat
the boiled leaves mixed with fat, which forms a substantial food. The two principal Teas of commerce,
green and hlach, belong to the same species their difference is simply due to a peculiar preparation of the
leaf before it is dried.
Many varieties of green and black Teas are distinguished that called Pekoe
is a green tea much prized for its scent, which is given to it by the flowers of Olea fragrans.
The Chinese

nutritious substance, vphicli

is

;

;

perfume other teas with various scented flowers, such as the Jasminum Sambcie and Camellia Sesanqtia.
Many attempts have been made to cultivale tea in Brazil and ia Europe, but the produce cannot be
compared with that from China.

XXXIII.
(MjIecgraviace^, Jussieu.

MARCGRAVIACE^.

—Maecgeavie^, Planchon. —Teenstecemiaoearum
Benih. and Hoolc.

Marcgravia vwhellata.
surmounted by saccate

Inflorescence

bracts.

T 2

fil.)

tribus,

XXXIIl.
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Marcgntria.

MARCGEAYIACE^.

—

;;
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ascending or horizontal placentas.

Fruit

indeliiscent, or

277

opening gradually at

its

Seeds few, sunk in the fleshy
hilum lateral, endopleura membranous.

base, loculicidal, valves semi-septiferous {Ruyschia).

placentas, ascending, oblong

Embryo exalbuminous,

;

testa areolate,

subclavate, straight or slightly arched

;

cotyledons obtuse

radicle-long, conical, acute, near the hilum, inferior.

GENEKA.
Ruyschia.

This

little

group

is

*

Marcgravia.

Norantea.

closely allied to the various tribes of Tenistrcemiacecs,

them hy Bentham and Hooker

and

is

considered one of

Of

these tribes, however, 1, Rhizoholea differ in their versatile anthers,
superior radicle, and opposite and digitate leaves 2, Ternstroimieis differ in their one-flowered peduncle ;
fil.

;

3,

Sawau/ecs in their versatile anthers and copious albumen

septicidally dehiscing capsule,^ &c.

and others

;

in their contorted petals

Maregraviacece- are also distinguished

by

and

their sessile radiating

stigma, and especially by the singular conformation of their bracts, saccate in Marcgravia, and hooded in
Norantea. They are also very near Guttiferai, from which they are onlj' separated by their basiflxed
anthers, their alternate leaves, and their saccate bracts.

Maregraviacece inhabit tropical America.

West

The

root, stem,

and leaves of M. umbellata are renowned

Indian diuretics and antisyphilitics.

XXXIV. DIPJEROCARPEyE;'

Blume.

[Trees, rarely shrubs, often gigantic, exuding a resinous juice, rarely climbing
Leaves alternate, penninerved, quite entire, rarely crenate
(Ancistrocladus).
stipules small or large, caducous or persistent, sometimes sheathing and leaving an
annular scar on the branch. Flowers regular, 5 , often odorous, in axillary pani.

Caltx
ebracteate or with minute deciduous rarely large persistent bracts.
the
torus
of the
rarely
short
or
adnate
to
or
base
campanulate,
in flower free and
sometimes
sub-valvate
in
age
imbricate
when
young,
fruiting
ovary ; segments 6,
;
cles,

calyx enlarged, segments unaltered, or 2 or all foliaceous or variously expanded.

Petals

5,

strongly contorted, free or connate at the base.

Stamens

either oo oo

-

seriate, or 15 2-seriate, or 10 in pairs, 5 exterior and 5 interior, or 5 or 10 1 -seriate,
inserted on a hypogynous or sub-perigynous torus filaments short, often dilated at the
base, free or connate at the base, or cohering with the petals ; anthers erect, 2-celled,
;

smaller, connective sometimes
broad
base or sub-immersed, 3- (rarely
Ovary inserted by a
acuminate or aristate.
1- or 2-)celled style subulate or thickened stigma simple or 3-lobed ; ovules in pairs,
pendulous or laterally attached, anatropous with superior micropyle and ventral
raphe, or 1 or more erect in the 1-celled ovaiy. Fruit free or adnate to the calyx,
Seed usually inverted,
1- (rarely 2-) seeded, indehiscent or at length 3-valved.

dehiscence introrse or lateral,

cells

;

;

rarely erect, testa thin,

equal or one

albumen 0;

straight or lobed and plaited, or thin

cotyledons either thick

and corrugated;

and equal or unequal,

radicle next the hilum, either

short and exserted, or long and included in a fold of the cotyledons.
'

'

an error: Qordoniece are loculicidal, and have imbricate petals like Marcgraviece.
This order is omitted in the original. Ed.

This

is

—Ed.

—

—
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PEINCIPAL GE^fERA.
Shorea.

Lophira.

Dryobalanops.

Dipterocarpus.

Anisoptera.

Vatica.

Hopea.

Dovua.

Vateria.

Monoporandra.

?

Anoistrocladus.

Diptei-ocarpece are allied to Tiliacecs and Ternstrosmiacece, differing from bott in tbeir resinous juice,
from the former in their imbricate calyx, and from the latter in their enlarged fruiting calyx and solitary
exalbuminous seed. The remarkable Indian and African genus Ancistrocladus, which is a climber, has
little affinity with the rest of the order, and has been referred to
TerebinthacecB by Thwaites, and
doubtfully placed near Gynocarpeca by Oliver.
All are natives of the hot damp forests of India and the Malayan islands, except a few African species.
Many i3«))<e)'oear^e« are valued for their magnificent timber; as the Sal (Sliorea ?'o5MSiB), which also
yields the Dammar resin, called Hal or Dhooma in India. The famous Borneo camphor is the produce of
Dryobalanops Camphora it is found in the form of yellow rectangular prisms in fissures of the wood, and
is chiefly exported to China, where it is employed as a tonic and aphrodisiac
in Borneo itself it is used
The tree yielding this
as a diuretic and in nephritic affections, and as a popular remedy for rheumatism.
drug is the noblest in the Bornean forests, attaining 130 feet in height, with gigantic buttresses. The
wood is dense and hard, and preferred to all others for boat planks; it is reddish and fragrant when first
cut the flowers are deliciously fragrant, and the leaves give a blue tinge to water.
The resin of Dipterocaipiis triiiervis is made into piasters,, as also into a tincture with alcohol, and
into an emulsion with eggs, useful in diseases of the mucous membrane.
The Javanese smear the resin
on plantain leaves, and thus make torches which yield a white light and have no unpleasant smell.
Dammar resin is also yielded by Vatica baccifera and Tmnhuijaia, Vateria indica yields the Indian Copal,
Piney varnish, or white Dammar, sometimes called Indian Animi, which is also used as a medicine and
made into candles. Wood-oil is the produce of various species of Dipte?-ocarpus, as Icdvis, angiiMifoliits,
zeylaniciu, Mspidm.
Dovua zeylanica exudes a colourless gum-resin, much used in Ceylon as a varnish.
;

;

;

Ed.]
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Leaves

[Shetjbs or TREES.
folded in bud

cymes or

;

alternate,

quite

panicles, bracteolate or involucellate.

6-6, contorted in bud, free, hypog-ynous.

entire, coriaceous, penninerved,

Floweks

or very caducous.

stipules

Thoicar.9.

Sepals

§

,

regular, in dichotomous

3, free, imbricate.

Stamens lO-oo

Petals

inserted witbin an entire

,

or toothed cup ; filaments filiform ; anthers versatile, dehiscing longitudinally, connective often produced. Ovaet 3-celled ; style long, simple ; stigma 3-lobed ; ovules
2 pendulous, or oo

horizontal in each

valved, or by arrest 1-celled

cell,

and 1-seeded.

Embeyo

coriaceous; albumen fleshy or horny.
plaited

;

Capsule

anatropous.

loculicidally 3-

Seeds pendulous or sub-horizontal;
straight; cotyledons leafy,

testa

flat or

radicle superior.

GENERA.
Sarcoloena.

A

small and

little

Leptolaana.

known Madagnscan

to TernUrceviiacece, but distinguished

From

petals.

Xothing

'

Dipterocarpece

is

known

This order

is

order, allied to TiliacecB,

by the

it differs in

Schizolsena.

Rhodolajna.

but with imbricate sepals ; also allied
and uniformly contorted

stipules, inflorescence, staminal cup,

having albuminous seeds.

of the uses of this order.

omitted in the original, and

Ed.]

is

Bupplied here from the

'

Genera Plantarum.'— Ed.
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MALVACE^.

(Malvaoe-^, Jussieu, Br., Kunihy BartUng,

Li/ndl.)

Mallow,
AxLdrceciuiu (mag.)<

Mallow.
Pistil

and calyx.
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Plagianthus (Philippodendfon).

AUhcea.

Flower cut

Andrcecmm and

vertically.

Plagianthus.

AllJiaa.

Calyx and

Althaa

petals.

Part of audrcecium with one

pistil.

petal.

officinalis.

Calyx generally 5 - lohed,
Petals contorted, equal

valvate.

and alternate
lohes,

with

the

calyx-

hypogynous, hases very often

adnate

the

to

Stamens

staminal

tube.

hypogynous ; filaments more or less monadelphous,
oo

,

alternate or opposite to the calyx-

Plagianthus.

Flower cut vertically (mag.).

lohes ;

anthers

1-celled,

pollen

Ovabt of many carpels, whorled or agglomerated into a head. Fetjit
usually dry, rarely a berry. Seeds reniform, ascending, horizontal or pendulous ; albumen
echinulate.

scanty.

'•

Embeto

Heebb,

curved; cotyledons folded on each other.

shetjbs, or teees, -with light

and

soft

wood.

Leaves

alternate, simple,

usually palminerved, entire or palmUobed, hairs usually stellate; stipules
persistent or deciduous.

sometimes in a raceme, corymb,
bracts, rarely

naked

2, lateral,

Elcwees

5 , regular, axillary, solitary or agglomerated,
or panicle.
Caltx with an involucel of whorled

{Sida, Abutilon), 5-fid or -partite, rarely 3-4-fid, valvate in

Petals equal and alternate with the
calyx-segments, inserted on the receptacle, claw very often adnate to the staminal
tube, limb usually inequilateral, aestivation contorted.
Stamens connate in a tube
Eestivation, persistent or rarely deciduous.

or

column enclosing the ovary with

its

dilated base, sometimes divided at the top

into segments alternate or opposite to the calyx-lobes,

and separating into numerous

antheriferous filaments, sometimes emitting shortly stipitate or sessile anthers from

;

XXXVI. MALVACE^.

281

outer surface; anthers reniform, simple, 1-celled, opening in 2 valves by a semipollen echinulate.
Otaet sessile, composed of 5 or more carpels, rarely
;
3-4, sometimes whorled around a more or less developed central axis, sometimes
its

circular slit

dilated at the top, sometimes attenuated into a column, free or connate, sometimes

agglomerated into a liead

;

terminal, united below, stigmatiferous at the top

styles

throughout their length [Malva, Lavatera, Malope, &c.)
ovules one or more on the ventral angle of each carpel, campylotropous or semianatropous, sometimes ascending or horizontal, with a ventral or superior raphe
[Gallirhoe), sometimes pendulous with a dorsal raphe (Sida).
Fkttit of several free
{Abutilon, Hibiscus, &c.), or

which are indehiscent or ventrally dehiscent,
sometimes a loculicidal capsule^ with 6, 3, or several septiferous valves ; very rarely
fleshy {Malvaviscus). Seeds reniform; testa crustaceous, usually wrinkled, sometimes
hairy {Gossypium, Fugosia, Hibiscus), rarely pulpy; albumen mucilaginous, scanty or 0.
cocci, or septicidally splitting into cocci

Embeto curved;

cotyledons foliaceous, plaited, or variously contorted; radicle next

the hilum, inferior in the ascending seeds, bent upwards in the pendulous ones.

Teibe

MALOPE^.

I.

Carpels numerous, l-celled, 1-ovuled, joined

Calyx involucelled, or rarely naked.

into a capitulum, separating from the axis

when

ripe.

PRINCIPAL GENERA.
*

*PalaTa.

'Kitaibelia.

Malope.

Tribe

II.

MALVEM.

Calyx involucelled. Carpels 5-qo , whorled, separating from the axis when
or united into a capsule with several cocci.

ripe,

PRINCIPAL GENERA.
* Althaea.

* Malva.

* Lavatera.

Tribe

III.

* Sphseralcea.

*Pavonia.

"Goethea.

HIBISGEJE.

Carpels 3-5-10, united into a loculicidal capsule, rarely inde{Malvaviscus).
berried
hiscent {Thespesia), or

Calyx involucelled.

PRINCIPAL GENERA.

Tribe IV.
Calyx naked.

Carpels 5-oo

loculicidal capsule of

many

{Plagianthus), whorled, united into a

cocci.

PRINCIPAL GENERA.
*Sida,

Gossypium.

SIBEM.

rarely 1-2

,

*

*Lagunaria.

•Malvaviscus.

'Hibiscus.

* Abutilon.

'

* Plagianthus.

.

—
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[As the above enumeration omits Bombacew, I have given the following descripwhich is that adopted in the

tion of the tribes and genera of this extensive family,

Genera Plantarum.'

'

—

Styles as many as ovarian
Staminal column antheriferous to tbe top.
1. Malvej!.
Cotyledons foliaCarpels separating from the axis (except Bastardia and Eointtia).

Teibe
cells.

ceous, folded or contorted.

Sub-tribe

1.

Malopej!.

— Carpels

oo

,

densely congested

;

ovule

Malope,

ascending.

1,

Kitaihelia, Palava.

Sub-tribe

Malva,

2.

EuMALVEiB.

GalirrJioe, Sidalica,

— Carpels

in one -whorl

—

Sub-tribe 3. Side^;.
Carpels in one whorl
Anoda, Crist aria, Gay a, Sida, Bastardia.

Tribe

Hoivittia,

Ueene^.

II.

Style-branches 10.

1,

AUlicea, Lavatera,

ascending.

;

ovule

—

1,

pendulous.

Plagianihus, Hoheria,

ovules 2-oo (except one species of
Carpels in one whorl
Kydia, Wissadula, Alutilon, Spliairrhea, Modiola.

Sub-tribe 4. ABUTiLEa;.

Wissadula).

ovule

;

Malvastrum.

;

— Staminal

Carpels

column truncate or toothed, anthers on

separating from the axis.

5,

its

outer surface.

Cotyledons of Malvese.

Malaalioa,

Urena, Pavonia, Ooetliea, Malvaviscus.

Teibe

III. IIibisce.5:.

— Staminal

column of Ureneae. Styles

Cotyledons of Malvese.

Carpels loculicidal, persistent.

as

many

as the ovarian cells.

Kosielclyhya, BesascJiista, Hibiscus,

Lagunaria, Fugosia, Thespesia, Qossypium, &c.

—

Teibe IV. BoMBACEiE. Staminal column 5-8-cleft at the top, or rarely to the base,
Anthers free, reniform, or cells adnate, globose, linear, oblong, or contorted.
Style entire or with as many branches as ovarian cells.
Capsule loculicidal or indehiscent,
carpels usually persistent.
Cotyledons variable. Trees.

rarely entire.

—

Sub-tribe

1.

AoANSONiEiE.

crumpled or convolute.
Sub-tribo
6.

2.

—Leaves

Bracteoles

distinct

or

Cotyledons

0.

Adansonia, Pacliira, Bomiax, Eriodendron, Ghorisia.

Matiscie^.

—Leaves

Cotyledons twisted or convolute.

simple, 3-6-nerved.

Hampia,

Bracteoles distinct or

0.

Petals

Gavanillesia, Matisia, Ochroma.

—

3. Eeemontiej!.
Leaves of Matisciere. Petals 0. Anthers 5 2-celled, or 10
adnate in pairs to ihe branches of the staminal column. Cotyledons flat.
(Probably

Sub-tribe
1-celled,

digitate.

a tribe of

8terculiacecB.}

—

Sub-tribe 4. Dueione^.
Leaves simple, penninerved, quite entire, lepidote beneath.
Fruit muricate.
Flowers involucellate.
Cotyledons various.
Gullenia, Durio, Boschia,
Neesia, &c.

Ed.]

Malvacece are closely allied to Steradiacea: and Tiliacece (see these families).

Bombacea that Bentham and Hooker

have united them

They

are so near

having separated them from Stm-cuUacere on
account of their one-celled antheis, which are only apparently two-celled in certain genera in which they
are united in pairs; whereas StercuUacecs, whose anthers are apparently one-celled, are so throuo'h the
confluence of the cells. In Bomhacea the staminal column is more or less deeply divided into 5-8
fil.

;

branches, each hearing 2-co anthers, sometimes free and reniform {Adansonia), sometimes adnate, globose
{Caehstegia), or linear {Matisia), or sinuous {Ochroma); the capsule is loculicidal or indehiscent; the

cotyledons are coiled {Ochroma), or folded and contorted {Adansonia, Bombax, &c.), or
Malvacece have also some vegetative characters in common with TJrticecB.

flat

{Cheirostemon).

—
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To the normal monogjnoiis or digynoua species of Playiarvthm have been joined Philippodmdron, of
Poiteau, a plant remarkable for the tenacity of its liber iibres.' Malvacem are essentially tropical, diminishing rapidly as they recede from the equator, and they are move numerous in the northern tropics and in
America than in the Old World.

An

emollient mucilage abounds in most of the species

some contain

and are employed as
which
acts on the mucilage.
The seeds contain a fixed oil, and their testa is often woolly the bark of many is
very tenacious. The leaves and flowers of Mallows (Maha sylvestris and rotundifolid)^ the root and
flowers of Guimauve {Althcea officinalis) and of Althaa rosea are emollients.
Those Mal'vacecB which
have acid juice are principally the white and red Ketmies, Oscilles de Ouinee {Hibiscus Sahdanjfa and
digitatus), natives of tropical Africa, but now cultivated throughout the tropics on account of the free
oxalic acid which exists in their mucilage.
S. escukntus is a widely difiused tropical annual; its green
capsule is largely consumed, either by dissolving its mucilage in boiling water, to thicken soups, or else
cooked and seasoned. Tlie root of the Indian Pavonia odorata is aromatic and a febrifuge. That of Sidn
lanceolata is praised by the Indians as a stomachic. Hibiscus Abelmoschus is an annual herb, a native of India
and Egypt, which has been introduced into the Antilles its seeds {graina d'Ambretta)ha,Ye a powerful musky
principle, used by perfumers.
Hibiscus Sosa- Sinensis contains a colouring principle in its flowers which
tlie Chinese make use of to blacken their shoes and eyebrows.
AltJiwa Cannabina, a native of South
Europe, has tenacious fibres like hemp, as which it is used. The genus Gossypium consists of herbs or
shrubs, whose capsule contains numerous ovoid seeds with a spongy testa covered with woolly hairs called
Cotton, easily spun, and the source of an immense commerce between the' two worlds. These plants are
indigenous throughout the tropics, but their cultivation has been gradually extended into temperate
latitudes.
The principal species, G. herbaceum, from Upper Egypt G. arboreum and religiosum, from
India
G. pei-uvianum and hirsutum, from the New World, &c., are as yet imperfectly defined. Cotton
was known in Egypt in the earliest times. Cotton seeds further yield by expression a fixed oil,
which is used for burning, cattle food, and for the manufacture of soap. Among Boinbaceca, the Durian
produces a large foetid fruit, the flavour of which is pronounced to be unequalled, after habit has overcome its dL'gusting smell. The Baobab has an oblong fruit, the size of a melon, filled with acidulous
white pulp, much sought by the negros as a preservative from dysentery its balk is a febrifuge.
Bombdcem are all arborescent, and principally tropical, and include some of the largest trees in the
Vegetable Kingdom as Bombax; Adansonia, Pachira, Burio, Neesia, &o. The most remarkable is the
Baobab (Adansonia digitata), a tree of tropical Africa, introduced into Asia and America the thickness
Adanson observed in the Cape
of its trunk is enormous, sometimes attaining 100 feet in circumference.
de Verd Islands Baobabs which had been measured by travellers three centuries before, and from the
little growth they had made during that period he calculated that their age must be more than 6,000
years.
[Such estimates are altogether fallacious ; the Baobab is now well known to be a very fastrefreshing drinks

;

others are classed

among

;

free acids,

stimulants, on account of a contained hydrocarbon,
;

;

;

;

;

;

;

growing and short-lived

tree.

Eb.]

XXXVII. STERCULIACE.E.
(Steeouliacb^, Ventenat.

Calyx

5-4!-3-merous, valvate.

hypogynous.

Stamens equal and

staminodes opposite

Carpels

— Stbeculiacejs

to

cr orthotropous.

less

0, or

petals as many as

;

filaments variously coherent

united.

Fetjit usually a capsule.

Ovules ascending

Embeto

No more

;

mixed with

anthers extrorse.

or horizontal, anatropous

straight or arched, albuminous or

exalbuminous.
'

the calyx- lobes,

opposite to the petals, or multiple, often

the calyx-lobes

more or

distinct or

Cokolla

et Buttneeiace.*), Endlicher.)

so than the other species of Flagianthus.

—Eb.

XXXVII. STERCULIACE^.
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't

Jiutlneria gi'acUipcs.

llermannia.

Diagram, showing the stamens enveloped
by the base of the petals.

7

>

Jlermannia.

\.

27ieobroma Cacao.
Fruit, one-third natural size.
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wood, erect, sometimes climbing perennial or annual
mixed with simple
hairs, rarely scaly.
Leaves alternate, sometimes simple, penninerved or palminerved sometimes digitate with 3-9 leaflets. Stipules free, deciduous, rarely folia{Lasiopetalum)
Flowers regular, 5 or
ceous and persistent, very rarely
witL. soft

[Ayenia) herbs, pubescent with starred or forked bairs, often

;

,

.

unisexual

:

inflorescence

Calyx usually persistent,
Corolla 0, or petals hypo-

very various, usually axillary.

5-4-3-fid, or of 5 free sepals, aestivation valvate.

gynous, free, or adnate by their base to the stamina! tube, aestivation imbricate,
Stamekts very various ; filaments more or less connate into
convolute or contorted.
a tubular or urceolate column
(1) staminal tube divided at the top into 5 teeth or
:

tongues [staminodes) alternate with the petals, and bearing in the intervals
between the staminodes l-2-5-oo anthers opposite to the petals, stipitate or subsessile {Buttneria) ; (2) staminodes 0, anthers numerous, many-seriate, inserted on the
column from the middle to the top {EriolcBna), or 1-seriate at the top of the cup

;
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top of the column, and arranged in a ring or
without order {Sterculia) ; (4) fertile stamens 5, free or nearly so, opposite to the
petals, without staminodes, or alternating with 5 staminodes opposite to the sepals
{Seringia) ; anthers extrorse, of 2 parallel or diverging cells, very rarely confluent at
{Astiria)

;

anthers adnate to

(3)

tlie

the top {Helicteres) , sometimes dehiscing at the top by 2 pores or small slits {Lasiopetalum, Guichenotia)
Ovaet free, sessile or suhstipitate, 4-5- (or rarely 10-12.

sometimes of 4-5 (rarely more or fewer) connate or distinct carpels {Seringia)
styles as many as the cells, distinct or more or less connate; ovules 2-oo (rarely 1)
in each cell, fixed to the inner angle, ascending or horizontal, anatropous or semianatropous, raphe ventral or lateral, micropyle inferior, rarely orthotropous {Sterculia
Balanghas). Fettit dry, or rarely fleshy {Theobroma) carpels sometimes united into
a loculicidal or woody indehiscent capsule, sometimes dividing into follicles or
2-valved cocci.
Seeds globose or ovoid, sometimes compressed and prolonged above
into a membranous wing, shortly strophiolate, or more often naked; testa coriaceous
or crustaceous, sometimes covered with a succulent epidermis {Sterculia) ; albumen
fleshy, often thin or 0.
Embryo straight or arched, sometimes dividing the albumen
cotyledons usually foliaceous, flat, or folded and crumpled,
into 2 parts {Sterculia)
celled,

,

;

or convolute, rarely fleshy

;

radicle short, inferior, pointing to the hilum, or not.

Tribe
Elowers g

Stamens

Calyx petaloid.

.

slightly

I.'

LASIOPETALEJ^.

Petals 0, or scale-like,

monadelphous at the base,

flat,

shorter than the sepals.

with the sepals
staminodes 5 or fewer, opposite to the sepals, sometimes 0; anthers incumbent,
with parallel cells, or opening at the top by 2 pores. Carpels free, or united into a
3-5-celled ovary

men

;

ovules 2 or 8 in each

Embryo

fleshy.

cell,

5 fertile, alternate

ascending.

straight or slightly bent, axile

;

Seeds strophiolate

cotyledons foliaceous,

;

albu-

flat.

PKINCIPAL GENERA.
Guichenotia.

Seringia.

*Thomasia.

Tribe

II.

*Lasicpetalum.

Keraudrenia.

BUTTNERIEJ<J.

Flowers ^
Petals sessile or clawed, concave or hooded, often produced and
tongue-shaped.
Staminal tube lobed, some lobes 1-3-antheriferous, opposite to the
petals, the others sterile (staminodes), opposite to the sepals.
Ovary of 5-2- (or
more) ovuled cells. Fruit usually a loculicidal or septicidal capsule. Seeds straight
or arched, naked or strophiolate. Embryo albuminous or exalbuminous, straight or
.

'

curved

;

cotyledons sometimes

flat

and

foliaceous, or coiled or crumpled.

PRINCIPAL GENERA.
Commersonia.
Aljroma.
'

These tvibes are taken,

*Buttneria.

Herranea.
in inverse order,

*

Theotroma.

Guazuma.

Ayenia.

Ruliugia.

from the

'

Genera Plantarnm.'— -Ed.

;
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HEBMANNIEJE.

III.

flat^ marcescent, linear, and sometimes convolute (Visenia).
monadelphous, equal and opposite to the petals ; staminodes 0,
or rarely toothed.
Ovary of 1 or several l-oo -ovuled cells. Capsule loculicidal.
Seeds obovoid or reniform albumen fleshy. Embryo axile, straight or arched

Flowers g

Petals

.

Stamens more or

less

;

cotyledons foliaceous,

flat.

PRINCIPAL GENERA.
*

*Mahernia.

Hermannia.

Waltheria.

*Meloeliia.

DOMBEYE^.

TkibeIV.

Petals flat, often marcescent. Anthers 10-20 with parallel cells,
Elowers ^
inserted at or near the top of a shortly urceolate or rarely elongated column ; stami.

nodes 5 or

Ovary

0.

cidal or septicidal.

sessile,

Albumen

folded and contorted, rarely

with 5 or more 2-many-ovuled cells. Capsule loculifleshy, scanty.
Cotyledons foliaceous, often 2-fid, or

flat.

PRINCIPAL GENERA.
"Dombeya.

*Pentapetes.

'Astrapeea.

Teibe V.
Flowers ^

.

Petals

flat,

Trochetia.

EUIOL^NEM.

deciduous.

Anthers numerous, multiseriate, stipitate,
staminodes 0. Ovary of 6-10

inserted on the column from the middle to the top

many-ovuled

cells.

Melhania.

Astiria.

Capsule loculicidal.

Albumen

;

fleshy.

Embryo

straight, axile.

ONLY GENUS.
Eriolsena.

Teibe VI.

HELIGTEBE^.

Flowers S. Petals 6, deciduous. Anthers 5-16, sessile, or stipitate on the top
of an elongated column, alternating in five groups with as many staminodes, or shorter
Albumen fleshy. Embryo straight or arched.
or longer teeth of the column.

PRINCIPAL GENERA.
Helicterea.

Reevesia.

Kleinhovia.

Teibe VII.

Petrospermum.

Myrodia.

STERCVLIEJU.

Flowers diclinous or polygamous. Calyx often coloured. Corolla 0. Anthers
sometimes 5-15, adnate on the top of a short or elongated column, sometimes
Eipe carpels free,
shortly polyadelphous or 1 -seriate in a ring; pollen smooth.
or
exalbuminous.
albuminous
Seeds
sessile, or shortly stipitate.
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PEINCIPAL GENERA.
*Sterculia.

Cola.

Tarrietia.

Heritiera.

The atove-named tribes, united into one family by Ventenat, and then divided into two, have again
been united by Benthara and Hooker fil. They are closely allied on the one hand to Mahacem, on the
other to TiliacecB they a];e distinguished from the first by their two-celled anthers and their generally
smooth pollen, and from the second by their extrorse anthers, alternate with the epals when definite,
Tremandrea, which we have annexed to T'olygale(S (see p. 249),
or monadelphous when indefinite.
and which approach the tribe of Ladopetalea in the sestivation of the calyx, the apical dehiscence of the
extrorse anthers, the two ovuled ovary cells, the anatropous ovules, the fleshy albumen, the straight axile
embryo, are separated by the free filaments, the simple stigma, the pendulous ovule with superior
;

micropyle, the exstipulate

leave.«,

&c.

belong to tropical and subtropical regions. The tribe of Lasiopetalem inhabits Australia
and Madagascar. Some Bxittneriece are common to the tropics of both continents {BvUneria, Guazuma),
others are peculiar to America (Theohroma), or Asia (Abroma), or Australia and Madagascar (Ridingia).
Commersonia is Australian and tropical American Hti-manniecB principally South Afiican ; Dombei/eie
Stereidiacecs

;

is exclusively an Asiatic genus, as are most
both continents, Vngeria to Norfolk Island, and Myrodia
Sterculia is almost whoUy
dispersed over the tropical zone

Eriolrsna

inhabit the hot regions of Asia and Africa.
HelicterecB

;

although Helicteres

to America.

The

itself belongs to

tribe of StermdiecB is

;

but few African or American species. The known species of Cola are all from
Africa.
Heritiera is tropical Asiatic and Australian.
Stereuliacea;, like Makacece, contain an abundant mucilage, combined, in the old bark of the woody
The seeds are oily.
species, with a bitter astringent extractable matter, and are stimulants and emetics.
The fleshy envelope of the seed of Sterculia is eatable their seeds, oily and slightly acrid, are used for
Asiatic, there being

;

seasoning food

;

their bark

is

strongly astringent, and some species produce a

gum

analogous to tragacanth.

The most important species of ButtnmecB is the Theohroma Cacao, an American tree, cultivated in
Asia and Africa. The seeds, which are enveloped in pulp, contain a fixed and solid oil {cocoa hitter), a
red colouring matter, a substance analogous to tannin, a gum, and a crystallizable azotized principle, called
theohromine.
The dried and split cotyledons of its seeds are called cocoa-nibs and when ground and
made into a paste, chocolate, which is rendered more digestible by being flavoured with vanilla or
cinnamon. The mucilaginous astringent fruit of Guazuma is used in America for skin diseases. Its
sugary and eatable pulp is fermented, and furnishes a kind of beer.
Many species of Buttneria,
WaUheria and Pterosperinum are used in America and Asia as emollients. The bitter and fcetid root of
;

Helicteren Sacarotlm

is

a reputed stomachic in Brazil, and

its

bark

is

frequently used in syphilitic afiec-

tions.

XXXVIII. TILIACEJS.
(TiliacejE, Jussieu.

Caltx

—Bl.<eocaepe^,

—El./EOCaepace^,

Petals 4-5, hypogynous, wstivaUon

valvate, deciduous.

Lindl.)

contorted, imbri-

Stamens

double or multiple the number of the petals, all fertile, or the
Fruit dry or fleshy. Embeto
free, or in bundles ; anthers 2-celled.

cate or valvate.

outer sterile,

Jussieu,

generally alhuminoiis.

— Stem

woody, or very rarely herbaceous.

Leaves

stipulate,

usually alternate.

Teees or

SHETiBS, rarely heebs.

Leaves

site (Plagiopteron) simple, penninersred

alternate, rarely opposite or sub-oppo-

or palminerved, entire or palmilobed, crenu-

late or dentate, very often coriaceous, reticulate

or rarely persistent.

Flowbes

§

,

beneath

;

stipules 2, free, deciduous

very rarely imperfect, regular, axillary or terminal,
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Lime.

Diagram.

Lime.
Transverse section of ovary
(mag.).

Lime.

(Tilia Europaea.)

Lime.
Vertical section of flower (mag.).

Embryo

Lime.
Fiowering and brapfceate peduncle.

Lime.
Stamen, outer

Lime,
open (mag.).

laid

Lime.
Seed, entire and cut
vertically (mag.).

face (mag.).

U

Vailed.

Seed, entire and cut vertically
(mag.).
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290

Elaeocarpus lanceolatus.

JEloeocarpus,

Seed
cut vertically
(mag.).

McEOcarpus.

Flower cut vertically
(mag.).

—
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as sepals, inserted around the base of the torus, entire or cut, aestivation

contorted or variously imbricate, induplicate or valvate, very rarely gamopetalous
[Antholoma).
Stamens usually indefinite, rarely double the number of the sepals
{Triumfetta, Gorchorus), sometimes 10-seriate on the top of a stipitiform torus

and
from the petals, sometimes covering the whole surface of a discoid torus,
sometimes inserted around the edge of the torus next the petals or enveloped by
them ; filaments free, or connate into a ring or 5-10 bundles, filiform, all antheriferous, or some not {8parmannia, Luhea, DiplodiscAts, &c.), sometimes irritable
distinct

{8]parmannia) ; anther-cells parallel, contiguous, dehiscing longitudinally, or at the
top by a pore or transverse slit {Elceocarpus, Sloanea, Vallea, Aristotelia, &c.), rarely
divergent and confluent at the top {Brownlowia, Bvplodiscus)
Ovaet free, sessile,
.

2-10-celled
sessile

style

;

simple

;

stigmas as

(Carpodiptera, Mv/ntingia)

;

many

as cells, free or

connate, sometimes

ovules attached to the inner angle of the cells,

solitary or geminate, pendulous from the top of each cell, or ascending from the
base; sometimes few, inserted at the middle of the cell, sometimes numerous,
2-many-seriate, anatropous or sub-anatropons, raphe ventral or lateral. Feuit of
2-10 cells, or 1-celled by suppression, or many-celled by false septa, sometimes inde-

a drupe [Grewia, Eloeocarpus) rarely a berry {Aristotelia,
sometimes separating into cocci {Colombia) ; sometimes loculicidally
Seeds solitary or numerous in each cell,
dehiscent, rarely septicidally {Duhouzetia)
ascending or pendulous or horizontal, exarillate, ovoid or angular testa usually
coriaceous or crustaceous, often velvety; endopleura sometimes hardened at the
{Brownlowia) ; cotyledons foliachalaza albumen fleshy, copious or thin, rarely

liiscent, nutlike (Tilia), or

Muntingia)

,

;

.

;

;

ceous,

flat,

entire or lobeAfrndicle inferior or superior or centripetal.

Section

TILIEM.

I.

Petals entire, or very rarely emarginate, aestivation imbricate, or

more often

contorted.

PEINCIPAL GENERA.
Bro-wnlowia.

*Grewia.

Luhea.

*Tilia.

*Triumfetta.

Apeiba.

Section

II.

*Sparmannia.

*Corchorus.

Vallea.

EL^OGABPEJE.

Petals often cut, sometimes entire {Dubouzetia) or 0, usually pubescent, aestivaStamens some in groups opposite to
tion valvate or induplicate, never contorted.
the petals, the others solitary and alternate.

PRINCIPAL G-ENERA.
Hasseltia.

ProcHa.

Sloanea.

'Aristotelia.

*El8eocarpua.

*Monocera.

[The following tribes of this extensive family have been proposed in the 'Genera
Plantarum
'

Series A.

:

Holopetalese.

—Petals

usually glabrous, membranous, contracted at the base

or clawed, rarely notched, usually contorted.
u 2

—

;
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Tbibe

I.

Browklowie^.

— Sepals connate

or didymous, cells at length confluent at the

Teibe

II.

Grewie^.

the top of the torus

— Sepals

;

cells

Anthers usually globose

Brownlowia, Benga, Ghristiana, &c.

Petals pitted at the base.

distinct.

anthers short

;

into a 3-6-fid cup.

tips.

parallel,

distinct.

Stamens inserted

at

Grewia, Colombia, Triumfetta,

Seliocarpus.'

Teibe

III.

Tilieje,— Sepals distinct.

Teibe IV.

Stamens inserted

—

Stamens inserted
Sepals distinct.
Petals not pitted at the base.
anthers erect, linear, tipped by a membrane, cells parallel. Olyphcea,

Apeibej:.

close to the petals

Petals not pitted at the base.

Entelea, Sparmannia, Corcliorus, Luliea, Mollia, Muntingia, Tilia, &c.

close to the petals.

;

Apeiba.
Series 3.

Heteropetaleee.

— Petals

or sepaloid, or incised, often pubescent, not clawed,

valvate, rarely imbricate or contorted.

Tribe V.

Peockibji.

— Anthers

subglobose,

digynous,

cells

dehiscing longitudinally.

Proclcia, Hasseltia.

Teibe VI.

Sloanej:.

and petals inserted

sepals

—Anthers

linear, cells

close to the stamens.

dehiscing at the top.

Torus

flat

or turgid

;

Vallea, Sloanea, Echinocarpus, Anilioloma.

—

Teibe VII. ELEOCAEPEiE. Anthers linear, cells dehiscing at the top. Petals inserted
around the base of a glandular torus with stamens at its top. Aristotelia, Elceocarpus, Buho^tzetia,

&c.—Ed.]

and Elceocarpece, which formerly formed two families, have been xmjted by Endlicher and
fil.
the latter have joined Prockia to them, which was formerly placed in Bixinece,
hut fronj which they diiFer in their axile placentation. Tiliacem are connected with the tribe Buttnenea
of Sterculicicete by their valvate calyx, their petals which are hypogynous or 0, numerous stamens, fleshy
albumen, woody stem, alternate stipulate leaves, and stellate pubescence ; besides which, in Elceocarpece the
induplicate base of each petal embraces a group of stamens as in Buttiiemeee, though in Hlaocarpe(B there
They are similan|j related to JfafoaceeE, which also
is further one isolated stamen left opposite each sepal.
differ in their one-celled anthers.
They also approach CameUiacece in polypetalism, hypogyny, polyandry,
the connate filaments, apical dehiscence of the anthers (observable in the genera Saurauja and Pentaphylax), the several-celled ovary, &c. but the valvate aestivation of the calyx separates them. Finally,
tliey have more than one point of analogy with CMeenaceie ; but these are distinguished by their imbricate
calyx, and especially by the uroeolate filaments.
Blost Tiliacea: are tropical ; a few inhabit the temperate northern hemisphere, and some are found
Brotonhwia and the allied genera are tropical Asiatic and African
beyond the tropic of Capricorn.
Greivia and Corehoiin are natives of the hot parts of the Old "World
Sparmannia, of tropical and South
Africa Luliea, of tropical and subtropical America Tilia, of Europe, temperate Asia, and North America
Prochia, Hasseltia, Vallea, Sloanea, of tropical America Aristotelia, of Chili and New Zealand Elaocarpus, of tropical Asia and Australasia Atitholoma and Duhouzetia, of New Caledonia, &c.
The useful species of Tiliaeeis are rather numerous. The inner bark of Tilia parvifolia and grandifolia
(the European Limes) contains an astringent mucilage, which is used in Germany as a vulnerary, and
its tenacious fibres are used for making cord
the sugary sap of their trunk is fermentable and yields
an agreeable vinous liq^uor their wood is easily worked and affords excellent charcoal the flowers, of a
balsamic odour, are much used in infusions, and are antispasmodic and diaphoretic, and become astringent
when used with the lajge bract which accompanies them. Triumfetta and Sparmannia africana are
mucilaginous plants, and used as emollients. Throughout the tropics, the young fruits and leaves of
Corchoriis olitoriw, when cooked and seasoned, are used as potherbs its seeds are purgative.
C. tiidens,
acutangulus, and depi-esstis ai-e also eatable, and the Arabs employ their tenacious cortical fibres for making
Tiliaceis

Bentham and Hooker

;

;

;

;

;

;

;

;

;

;

;

;

cords or coarse mats.

[Jute, the fibre of C. capsularis, has of late

become the

rival of

hemp

in the

Enghsh

market; many thousands of tons being annually imported from India. Ed.] Grexoia orientalis and
microcos are valuable for their aromatic bitter bark and astringent leaves the wood of G. elastica is
much valued on account of its flexibility, which fits it for bow-making. [The fruits of G. microcos and
nm.n&a ara oTatefnl. and extensirelv used fnv sIipvVik): in IVni'tli-wootovn Ti^iHo
"Vr„,.;n,,.. «+!,„,. c«n/.;t,o
;

——

—

.
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cordage, and from

O. oppositifoUa a paper is made.
The bitter and resinous barls; of
Ed.J
renowned as a tonic. Their acidulous sugary fruit is eatable, and a stomachic. The kernel^
of several species, which are elegantly marked, are made by the Indians into necklaces and bi'acelets.
[E. Hinau, of New Zealand, yields an excellent dye. Ed.]

yield

Elceocarpus

is

XXXIX. LINEJE.
(LiNEiE,

D.C

Linages, LindL)

li'lax.

Transverse sectiou of
ovary (mag.)*

Flax.

Exalbuminous seed,
entire and
cut vertically (mag.)

U
riax.

Plax.

Androecmm and

(Linum usitatissimnm.)

pistil (mag.).

Calyx 5-4-meroMs, imlricate. Petals 5-4, hypogynous, contorted. Stamens
fertile, as many as the petals, with usually as many staminodes. Ovabt of 5—4 2-ovuled
Ovules pendulous, anatropous. Styles 3-5, free. Capsule globose, septicidai.
cells.

Embeyo straight.
Stem sometimes herbaceous, annual or perennial; sometimes sub-woody oi
woody. Leaves alternate or opposite, rarely whorled, simple, sessile, entire, 1-3
Seeds more

or less albuminous, rarely exalbuminous.

.

nerved, sometimes biglandular at the base, exstipulate {Linum, Radiola) or with 2
minute lateral stipules, caducous {Beinwardtia) or intra- axillary (Anisadenia),
regular, usually terminal, in racemes, panicles, corymbs^ heads, fascicles

Flotvees 2

,

or spikes.

Calyx

persistent, imbricate in aestivation, of 5 entire sepals, or rarely

Petals clawed, usually 5, rarely 4 (Radiola),
claw naked, or furnished with a sort of crest {Anisadenia, Beinwardtia), inserted on
Stamens equal and alternate with the
the torus, contorted in aestivation, caducous.
petals, sometimes accompanied by as many toothed staminodes opposite to the petals
filaments flattened-subulate, usually connate into a short cup furnished on the out4-partite with 3-fid lobes {Badiola).

—
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EEYTHEOXYLE^.

side with. 5 little glands, sometimes

{Radiola)

;

anthers introrse, 2-celled, linear or

Ovakt

oblong, basi- or dorsi-fixed, dehiscence longitudinal.

4-ceUed {Badiola) or 3-celled [Anisadenia, Eeinwardtia),
or less perfect dorsal septum

subdivided by a more
stigmas simple,
;

4-3, filiform, free

styles 5, rarely

;

usually 6-celled, rarely

cells

Capsule globose,
or sub-capitate
ovules 2-4 ?, pendulous, anatropous.
enveloped by the persistent calyx and androecium, tipped by the style-base, septicidally dehiscing into as many cocci as cells, or into twice as many by the splitting of
each through the dorsal septum. Seeds pendulous, compressed testa coriaceous,
shining when dry, and developing in water an abundant mucilage ; albumen copious,
scanty, or 0.
Embeto straight ; cotyledons flat radicle contiguous and parallel to

linear

;

;

;

the hilum, superior.

PRINCIPAL GENERA.
*Linum.

Eadiola.

[LinecB, including Erythroxylew, are

thus divided in the 'Genera Plantarum'

:

—

—

Teibe I. EuLiNE^. ^Petals contorted, fugacious. Perfect stamens as many as petals.
Capsule septicidal, rarely indehiscent and 1-seeded. Badiola, Linuin, Beinwardtia, Anisadenia.
Teibe
thrice the

II.

HuGONiEiE.

— Petals

number of petals.

contorted, fugacious.

Drupe

indehiscent.

Stamens

all

antheriferous, twice or

Hugonia, Boucheria.

—

TsiBE III. EETTHEOXTLEa;. Petals at length deciduous, imbricate, rarely contorted, with
a villous line or ridge on the inner face. Stamens all antheriferous, twice as many as petals.

Drupe indehiscent.

Eri/throxylon, &o.

—

Teibe IV. Teignanthej;. Petals persistent, contorted. Stamens twice or more than
Capsule septicidal. Durandea, Sarcotheca, Phyllocosmus, Xorantwice as many as the petals.
Ed.]

thus, &c.

lAnece are closely related to Erythroxylem, and more or less to Geraniacea and

They approach the

families).

latter in polypetaliam,

hypogynism, contorted

Oxalideee (see those

corolla,

clawed caducous

diplostemony (Averrhon), filaments connate at the base, 5-celled ovary with pendulous
anatropous ovules, free styles, capitate stigmas, aud capsular fruit; but Oxalidea are separated by their

petals, false

compound leaves, copious albumen, and usually arillate seed.
The species of Linmn are found in all temperate regions
wardtia, tropical Asiatic

;

Anisadenia, temperate Himalayan.

Radiola

is

European and Asiatic

The common Flax (Linmn

;

Mein-

usitntisdnmvi)

the tenacity of its cortical fibres places it at the head of textile
South of Europe and in the East, and its cultivation, which has been
The testa contains an abundant mucilage, and
carried on from the oldest times, extends to 54° N. lat.
the embryo a fixed emollient oil, which is very drying (and hence extensively used by painters). Linum
catharticum, an abundant indigenous species, of a slightly bitter and salt taste, was formerly used as a
purgative.
L. selaginoides is considered by the Peruvians as a bitter aperient. L. aquilinum, a herb of
Chili, is there looked upon as refreshing and antifebrile.
Many species with red, yellow, blue, and
white flowers are ornamental garden plants.

is

one of the most useful of vegetables

;

plants.

;

It is indigenous in the

XL.

ERYTHROXYLE^,

Kunth.

TJndersheubs, sheubs or trees branches usually flattened or compressed at
when young. Leaves alternate or rarely opposite, simple, entire, generally
;

the tip

glabrous, penninerved, folded lengthwise in bud, and preserving two impressions
parallel to the midrib

;

stipules intra-axillary, concave, scarious, scaly, bracteiform

XL.

BEYTHEOXYLE^.
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ErytKroxylon.

Erythroxjilon.

Embi-jo

Pruit

(mag.).

Ei'ythroxylon*

Fruit cut
transversely (mag.).

Erythroxylon,

Flower cut vertically (mag.).

on the aphyllous peduncles.

Flowees

(nat. size)*

Eryihroxylon.
Vertical section
of seed.

Erythroxylon.

Dried fruit (mag.).

regular, solitary or geminate, or fasci,
peduncles
5-angled, gradually thickened at
;
persistent, 6-partite, or rarely 5-fidj imbricate.
Petals 5, hypogy^

cled in the axis of the leaves or stipules

Calyx

the top.

nous, equal, appendiculate above their base within by a double ligule, lamella, or
rib, aestivation usually imbricate, rarely contorted.
Stamens 10, inserted on the
receptacle

and

free

;

filaments flattened at the base,

above

;

anthers introrse,

2-eelled,

and connate into a short tube,

filiform

ovoid-subglobose, dorsi-fixed, mobile.

;
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dehiscence longitudinal. Ovakt free, 2-3-celled ; styles 3, distinct or connate
stigmas 3, capitate ; ovule solitary in the cells, pendulous from the top of the inner
angle, anatropous, often wanting in 1 or 2 cells.
Deupb ovoid, angular, 1-celled and

1-seeded by suppression. Seed inverted, testa coriaceous. Embeto straight, in
the axis of a cartilaginous scanty albumen ; cotyledons elliptic or linear, flat, foliaceous ; radicle short, cylindric, superior.

PRINCIPAL GENUS.
Erytliroxj'lon.

ErythroxylecB are closely related to Linem, differing only in their always appendioulate and diploste-

They are near Malpighiacece in hypogynistn,
petals, tlieir drupaceous fruit and woody stem.
diplostemony, connate filaments, ovary cells with one pendulous ovule, 'distinct styles, woody stem, and

monous

but in MalpighiacecB many of the stamens are often suppressed, and the petals have long
claws and no appendages, and the stipules are at the base of the petiole. The same afiinity exists with
8apindacece, in which also the claw of the petals is glandular or velvety, and which scarcely differ save

stipulate leaves
.

;

in their capsular or samaroid fruit and their exalbuminous seed.

in their persistent calyx,

hypogynism and diplostemonous

but in Geraniacecu the carpels are nearly
and exalbuminous.

stipulate leaves

;

Urythro:i'yle(e also

petals,

free,

the fruit

ErythroxylecB inhabit the intertropical regions of the Old and

The young shoots

species contains a red dye.

and the juice of

more or
is

New

approach Geraniacece

less distinct

Worlds.

styles,

embryo

capsular, the

The wood

of Erythroxylon areolatum are refreshing

:

its

is

and

curved

of several

bark

is tonic,

The leaves of E. Coca contain a
very volatile stimulating principle, producing in those who chew them an excitement of the nervous
system, eagerly sought by the Peruvians, and which they cannot do without when they have acquired the
its

leaves

is

used externally against herpetic,

affections.

habit.

XLI.
(OXALIDB^,
CAiiTX ?)-merous, imbricate.

Ovaet

number of the petals.
Styles free. Eeuit a

the

Embeto

axile.

—Leaves

OXALIDE^E.

I).C.

— OXALIDACE^, Lindl.)

Petals
^-celled.

capsule, or rarely

hypogynous, contorted.

5,

a

Stamens

double

Ovules

l-seriate, pendulous, anatropous.

berry.

Seeds with abundant albumen.

alternate.

Herbaceous annual or perennial plants, stemless or caulescent, rootstock
creeping, bulbous or tuberous, rarely sub-frutescent {Gonnaropsis), very rarely arbo-

Leaves alternate, petiolate, digitate, rarely pinnate, sometimes
appearing simple by suppression of the lateral leaflets ; leaflets spirally coiled when
young, sessile or rarely petiolulate, entire, often obcordate, usually closing ab night;

rescent [Averrhoa).

stipules 0.

Elowbes

minute, apetalous

;

§, regular, sometimes dimorphous, some perfect, others
peduncles axillary or radical, 1 -flowered, or branched in an umbel,

Calyx 6-fid or -partite or -phyllous, aestivation imbricate.
inserted on the receptacle, longer than the sepals, obtuse, shortly

raceme, panicle or cyme.

Petals

5, equal,

clawed, free, or shortly connate at the base, contorted in aestivation, deciduous.
Stamens 10, inserted on the receptacle, connate at the base, the 6 opposite the petals
shortest, fertile or antherless {Averrhoa)

anthers introrse,

2-celled,

filaments filiform or subulate, flattened
;
ovoid or elliptic, dorsifixed, dehiscence longitudinal.

'

.

XLI.

OXALIDE^.
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Oxalis.
I'ruit.

Oxalis.

Seed without
its epidermis
(mag.).

Oxalis.

Seed clothed
Oxalis corniculata.

Oxalis.
Pistil and

Oxalis.

Vertical section of flower (mag.).

OvAET

with

its elastic

epidermis
(mag.).

androscinm (mag.)

to the petals; styles 6, filiform, free, or shortly
stigmas capitate, sometimes 2-fid or laciniate ; ovules pendulous
from the inner angle of the cells, solitary or numerous, 1-seriate, anatropous.
Fruit generally capsular, cylindric, ovoid or subglobose, 5-lobed, cells opening
6-lobe<3, cells 5, opposite

connate, persistent

;

longitudinally at the back, valves not separating from the placentiferous column,
rarely an oblong 5-furrowed and indehiscent berry {Aven-rhoa).
Seeds pendulous,

usually clothed with a fleshy arilliform epidermis which separates elastically;
testa crustaceous ; albumen fleshy, abundant.
Embeto axile, straight or sub-arched
cotyledons often elliptic ; radicle short, superior.
•

PEINCIPAL GENEEA.
*Oxalis.

Biophytum.

OxcdidecB are near GeraniaoecB, to

They

are equally near Balsmrdi!ie<s and

Connaropsis.

Averrhoa.

which Bentham and Hooker fil. have united them (see this family).
lAnem (see these families). They likewise approach ZygopliyUecB in

their hypopetalism, diplostemony, plurilocular ovary, pendulous

superimposed and anatropous ovules
and axillary inflorescence; but in
ZygophyllecB the petals are often imbricate, the style is simple, the seeds sometimes without albumen and
Oxalideee have also some affinity with Sutacees in both families
the leaves are opposite and stipulate.
the calyx is 5-partite and imbricate the coroUa^is polypetalous, hypogynous, and diplostemonous, the ovary
is lobed and several-celled, the ovules are pendulous and anatropous, the fruit is a capsule the seed
capsular or berried fruit, herbaceous or

,

woody stem,compound

leaves,

:

;

•

furnished with a fleshy albumen, the leaves alternate and exstipulate ; but in Rutaceai the petals are
imbricate, the base of the ovary is furnished with a glandular well-developed disk, the embryo is curved

and the plant ia scented and usually glandular-dotted. Oxalid'ece are also Connected with ConnamcecB
through Averrhoa and Cnestis,hoth of which are polypetalous, hypogynous, and diplostemonous, with distinct
styles, capitate stigmas, albuminous seed, woody stem, alternate exstipulate imparipinnate leaves and

—
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,;

HUMIRIACBiE.

axillary inflorescence

;
but Cnestis differs in its polygamo-dioeeious flowers, valvate calyx, free filaments,
and non-arillate seeds. Oxalidece are distantly related to Droseracete in their spirally
coiled young leaves, their hypogynism, and diplostenaonous flowers (at least in Dioncsa and Drosophyllum),
pendulous anatropous ovules, capsular fruit, albuminous seed, and axile embryo. Finally, a certain
analogy has been noticed between Oxalis and Mimosea (see this family).
The species of Oxalis inhabit both worlds, especially abounding in South Africa and tBopical and
subtropical America they are rare in temperate regions, and are entirely absent from very cold coun-

distinct carpels,

;

Ave}-rTwa and Connaropsis are tropical Asiatic.

tries.

when

an acid salt, tempered by a
and antiseptic properties. The
tubers of the stemless species are farinaceous and eatable.
Sorrel (Oxalis acetoselld), a European and
North American herb, together with Hmncx acetosa and acetosella, yields binoxalate of potash, commonly called oxalic acid, a deadly poison, but used for the removal of ink-stains, &c. Many American
species of Oxalis possess in their underground stem a feculent, wholesome, light, and very nourishing subOxcUicka contain in their herbaceous parts and

sufficient quantity of mucilage,

which gives them

stance, the slightly acid taste of

fruit,

it is

fleshy,

refreshing, antibilious,

entirely disappears in cooking

which almost

;

these occur as tubers like

potatos (O. creimta), or bulbs (O. esculenta), or as swollen and fleshy roots (O. Deppd). The slightly
bitter leaves of O. sensitiva are tonic and stimulating; its root is recommended for calculous diseases

and scorpion-bites. The berries of AveiThoa Caramhola, an Indian tree, are very acid in a wild state,
but cultivation renders them sugary-acidulous and eatable. Those of A. Bilimbi are more tart than the
The leaves of both
preceding, and are only eatable when cooked and mixed with other condiments.
these species are used to hasten the ripening of tumours.

HUMIEIACEJE^

XLII.
[Teees or SHRUBS, mostly

witli

Jussieu.

balsamic juice, glabrous or puberulous.

alternate, simple, coriaceous, entire or crenulate

;

stipules 0,

wbite, in corymbiform, axillary, terminal, or lateral cymes.

Leaves

Flowebs
Sepals

regular, §
5, small, suV

connate at the base, imbricate in bud. Petals 5, hypogynous, deciduous, slightly
contorted.
Stamens lO-oo hypogynous, more or less connate at the base ; filaments
flattened or filiform, tips slender ; anthers versatile, cells 2, adnate to the base of a
thick fleshy connective.
Disk annular, truncate, toothed or of separate scales,
closely girding the base of the ovary.
Ovart free, sessile, 5- rarely 6-7-celled
style simple, filiform
stigma entire or obscurely toothed ; ovules solitary in the cells,
or 2-3 suspended by unequal funicles from the top of the inner angle of the cell,
anatropous, raphe ventral. Feuit a drupe endocarp bony or woody, cells usually
in part suppressed.
Seeds solitary, or geminate and then separated by a transverse
septum, oblong, pendulous testa membranous ; albumen copious, fleshy. Embeto
,

;

;

;

axile

;

cotyledons short, obtuse

;

radicle usually elongate, superior.

principal genera.
Vantanea.

Humiria.

Aubrya.

Sacoglottis.

A small order, formerly associated with Ebmacem

or Olcdnem; but differing from the latter in £estiand from Ebenacea in polypetalism, hypogyny, &c.
They appear to be
more closely allied to the tribe Ixionanthem of Linete, from which their habit and anthers distinguish
them.
From the 1-2-ovuled genera of Melianea they are distinguished by their stamens, simple
vation,

ovary,

ovules,

&c.,

leaves, &c.
'

This order

is

omitted in the original.

Ed.

—
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SumirianeeB are natives of Guiana and Brazil, with the exception of one tropical African species. The
above four genera comprise about twenty known species.
The Balsam of Unieri, which possesses the properties of the Peruvian and of Copaiva, is the produce
preparation of the juice both of this and II. halsamifera
oi Humiria Jlorihunda, a native of Brazil.
has the odour of Storax, and is made into an ointment used for pains in the joints, and used internally
Ed.]
as a remedy for teenia and hfemorrhage.

A

XLIII.

Malpighia.

Flower (mag.).

MALPIGHIACEJE,

Iliraa.

Prnit.

Jussieu.

Banlsteria.

Fruit.

—
XLIII.
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Calyx o-merous,

;

MALPIGHIACE^.

segments usually higlandular.

persistent,

Petals

usually

6,

itnguiculate, isostemonous or diplostemonous, inserted either on the receptacle or on a

hypogynous or perigynous

when

Stamejsts inserted with the petals, usually monadelphous,
connate, or distinct at

Otaet composed of 3 or 2 carpels,
Ovule nearly orthotropous.
3 or 2 1-ovuled cells.
Embeto exalbuminous. Stem woody.

the top, of

3-2

dislc.

several are antherless.

cocci.

Petjit a drupe, or of

Teees or SHEUBS, rarely undeesheubs, often climbing ; branches usually pubescent; bairs fixed by the centre and stinging, or silky, of metallic lustre, closepressed, and not stinging.
Leaves generally opposite, petiole jointed to the stem,
margins
under surface or margin of the leaf often glandular ; stipules
usually geminate at the base of the petiole, below (rarely above) the joint, generally
rudimentary or suppressed, rarely large, sometimes the 2 belonging to the same leaf
coherent in 1 and axillary, sometimes the 4 of 2 opposite leaves joining in pairs so as
to form 2 interpetiolar stipules. Plowees ? or polygamous by suppression, sometimes
dimorphous {Aspicarpa, Janusia) axillary or terminal, in a corymb, umbel, raceme or
panicle peduncle braeteate at its base ; pedicels jointed, 2-bracteolate below the joint.
Caltx 6-partite, segments imbricate, or very rarely valvate, all or 4 or 3 higlandular
outside. Petals 5, inserted on the receptacle, or on a hypogynous disk, or on a disk
lining the base of the calyx, generally equal, fringed or toothed, claw slender, sestiStamens usually 10, hypogynous or subvation imbricate. Disk inconspicuous.
perigynous, all fertile, or some anantherous, or one or more or all of those opposite
the petals wanting filaments filiform or subulate, usually connate at the base anthers
short, introrse, cells sometimes winged, connective often thickened, sometimes prolonged at the top into a glandular appendage. Ovaet free, composed of 3 (rarely
styles 3, inserted
2) carpels, coherent, or distinct at the top, of 3-2 1-ovuled cells
between the lobes of the ovary, distinct or connate stigma simple, inconspicuous
ovule nearly orthotropous, pendulous by a short funicle to the inner angle of the cell
or middle of the septum, ascending, erect or curved, raphe ventral, micropyle superior.
Ripe CAEPELS 3 or fewer, 1 -seeded, sometimes connate into a fleshy or woody drupe,
sometimes distinct, and separating into usually winged samaras, rarely 2-valved.
Seeds obliquely pendulous below the top of the cell, exalbuminous testa double,
usually membranous. Embeto straight, curved, or hooked, very rarely annular cotyledons flat or thick, often unequal ; radicle short, above the hilum, superior.
entire, flat (rarely alternate, or whorled, sessile, sinuate-toothed or -lobed,

recurved)

;

petiole or

,

,

;

;

;

;

;

;

;

PRINCIPAL GENERA.
*Malpighia.

*Stigmapliyllon.

*Bamsteria.

Hiptage.

Hirsea.

Aspicarpa.

[The following is the disposition of the tribes, &c., of this large family, proposed by the authors of the ' Genera Plantarum'
:

Tbibe

I.

styles Tisnally

woody

drupe.

Malpighie^!.
3, free.

— Stamens

— Ueually erect,

pigMa, Bunchozia,

anthers mostly appendiculate
never winged, free or connate into a fleshy or
with opposite leaves and connate stipules. Byrsonima, MaU

Carpels on a

10, usually all perfect

flat torus,

Thrijallis, Oalpldiiia, SpacJiea,

&o.

;

;

XLIV. COETAEIEiE.
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—

Tribe II. Banisteeie^. Stamens 10, usually all perfect anthers appendaged. Styles
normally 3, free. Fruit of 1-8 dorsally (not laterally) winged nuts or samaras on a conical
Usually climbers, witli often alternate exstipulate leayes.
torus (rarely wingless or feathery).
;

—

Heteropterys, Acridocarpus, Brachypteris, Stigmajihyllon, Jhjssoptens, Banisteria, Peixotoa, &o.

—

Tribe III. Hiee^. Stamens usually all perfect. Styles normally 3, free. Samaras 1-3,
on a pyramidal torus, 1-7-winged, lateral wings broad. Usually scandent, with often alternate

Teibe IV.

—

Tristellateia, Hiptage, Aspidopterys, Triopterys, Tetrapterys, Hircea, &o.

exstipulate leaves.

GAUDiCHAUDiE.a5.

and sometimes

— Stamens 8 or fewer, some or

others, anantherous.

Style

—

all

of those opposite the petals,

Carpels winged or not, usually pendulous from

1.

a raphe-like thread. Erect or climbing leaves often alternate. Flowers often dimorphic.
Oaudiohaxidia, Aspicarpa, Oamarea, Janusia, Schuannia.
Calyx 8-10-glandular.
Ed.]
;

Malpighiaccm are near Erijthroxylece (which
Acerinece

by

—

Aeerinem and Sapindacece they are separated from
monadelphous stamens, usually 3-merous fruit,
curved ovules, and superior radicle. The affinity is still more close with Sapinsee),

;

their glandular calyx, long clawed petals,

1-ovuled ovarian

cells,

from which they only differ in the inconspicuous disk and solitary abnormally-formed ovules.
Malpighiaceee mostly inhabit the plains and virgin forests of the southern tropic of America ; they are less
numerous beyond this region, rarer still in equatorial Asia, and very rare in Africa and Australia.
Many Malpighiaceee owe to the colouring matter and tannin contained in their bark astringent
properties, which are useful in various disorders, and especially in dysentery and intei-mittent fevers
as
the different species of the American genus Byrsonima. The acidulous-sugary fruits of Mcdpighia wens and
glabra are recommended as refreshing and antiseptic.
dacece,

;

XLIV.
Petals
cells

5,

CORTARIE^,

Stamens

hypogynous, small, fleshy.

Styles

alternate with the petals, 1-ovuled.

length.

Fexjit

Leaves

opposite.

of 5 carpels.

Embeto

Endlicher.

scarcely

Unarmed sheubs, branches angular,
upper opposite, often sarmentose ; buds

tlie

10, hypogynous.

5,

Ovakt

S-lohed,

stigmatiferous throughout their

or not

albuminous.

— Stem

woody.

lower opposite or ternately wliorled,

scaly.

Leaves

tlie

opposite, rarely ternately

whorled, ovate or cordate or lanceolate, 1-5-nerved, entire, glabrous, exstipulate.
Elowees 5 or polygamous, in terminal [or axillary] racemes ; pedicels opposite or
Sepals 5, ovalthe upper alternate, bi-acteate at the base, and often 2-bracteolate.

Petals
triangular, imbricate in bud, persistent, spreading, margins membranous.
triangular,
fleshy,
alternate,
keeled
the
sepals
and
than
shorter
hypogynous,
5,
within, accrescent, persistent.

Tortjs conical, fleshy, lobed.

Stamens

10,

hypogy-

nous, free, or the inner adnate to the keel of the petals ; filaments short, filiform ;
anthers large, introrse, basifixed, dehiscence longitudinal ; pollen very fine, subglobose.

Caepels 5-10,

petals, 1-ovuled

;

free, oblong,

styles as

many

whorled on the torus, conical, alternate with the

as carpels, free, thick, elongated, distant, entirely

covered with stigmatic papillss ; ovules pendulous from the top of the cells, anatropous, raphe dorsal. Peuit of 5-8 indehiscent cocci, embraced by the accrescent and
fleshy petals, compressed, oblong ; pericarp crustaceous, keeled on the back and sides.

XLIV. CORIARIE^.
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Coriaria,

CoinaHa.

Flower deprived of

Vertical section of flower
(mag.).

Its

calyx (mas.).

Coriaria.

Carpel, entire and cut vertically (mag.).

Coriaria.

Coriaria.

Carpel cut transversely (mag.).

Seed, entire and cut vertically (mag.).

Seeds compressed; testa membranous
compressed ; cotyledons plano-convex ;

;

albumen

tMn

or 0.

Embeto

straight, ovoid,

radicle very short, obtuse, superior.

ONLY GENUS.
*Ooriaria.

The affinities of Coriaria are very obscure. It has been placed near Malpighiacece (see this family).
somewhat distantly recalls RidaoecB and Zanthoxyleis in its hypopetalism, diplostemony, free carpels, &c.,
Compared
but is separated from them by its pendulous ovule with dorsal raphe and superior micropyle.
It

with Sapindacea and Terebinthacece, it differs in habit, the inner stamens usually adherent to the petals,
and the styles stigmatiferous throughout their length. It has some analogies with Phytolacece, founded
carpels, papillose styles and fruit [but differs in the petals, pendulous
albumen (when present), and straight thick embryo].
Coriaria comprises a few species, dispersed over the Mediterranean region, Nepal, .Japan, New Zealand,
and western South America. C. myrtifolia (Myrtle-leaved Sumach), which grows especially in the West
of the Mediterranean region, abounds in tannin, utilized by curriers its leaves and fruits contain a narcoticThese leaves are used to adulacrid crystaUizable principle (coriariine) which renders them poisonous.
The fruit of C. mrmentosa, a New Zealand shrub, is
terate senna, which is thus often a fatal medicine.
full of a vinous juice, which the natives and colonists drink with impunity, taking care not to swallow the
The same may be said of C. nepalensis.
C. ruseifolia, of China,
seeds, which are eminently poisonous.
yields a black colour, used by shoemakers.

on the distinct and whorled
ovules, fleshy

;

XLV. ZYGOPHYLLE^.
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XLV. ZYGOPHYLLEjE.
(EUTAOBAEUM

secUo, Jussieu.

— ZtGOPHTLLE^, Br. —ZTGOPHYLLACBiB, Lindl.)

Zygophyllum.
Part of flower (mag.)-

Zygophyllum

Zygophyllum.

Stamen and

Ovule (mag.)

scale

Seetzenia.

Seed cut vertically (mag.)

Seetamia orientalise
Flower (mag.).

Zygophyllum Fahago.

Seed, entire

Tribulus.
vertically (mag.).

and out

Tribulm.
and cut Vertically.

Fruit, entire

;

XLV. ZYGOPHYLLE^.
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-•

THbul-us.

Flower (mag.).

Trihulus.
Vertical section of flower (mag.).

Ti'ibuUis terrestris.

Calyx 4-5-merows, generally imbricate. Petals hypogynous, usually imbricate.
Stamens usually double the number of the petals, hypogynous ; filaments usually with a
Otakt several-celled. Fruit a loculicidal capsule, septicidally dividing
scale inside.
into cocci.

Embeto

exalbuminous, or enclosed in a cartilaginous albumen.

—

Scentless

Leaves opposite, pinnate, stipulate.
Herbs, shrubs or trees branches often divaricate and jointed at the nodes.
Leaves opposite, or alternate from the suppression of one, stipulate, compound,

plants.

;

sometimes pinnate or imparipinnate, sometimes 2- (rarely 1-) foliolate {Zygophyllum)
petiole sometimes flattened and winged; leaflets sessile, entire, not punctate, often
stipules geminate at the base of the petioles,
inequilateral, flat, or fleshy, or terete
;

persistent,

sometimes spinescent.

yellow, rarely blue

;

Elcwees

5

,

regular or irregular, white, red or

peduncles usually 1-2, springing from the axil of the stipules,

1-flowered, ebracteate.

Sepals 5-4, usually persistent,

free, rarely

connate at the

Petals 6-4, very rarely
base, Eestivation imbricate or very rarely valvate {Seetzenia).
free,
Eestivation
usually
imbricate, sometimes contorted
[Seetzenia), hypogynous,
{Zygophyllum)

;

dish hypogynous,

convex or depressed, rarely annular
Guaiacum, &c.), or
(Seetzenia).

(Trihulus),

Stamens

sometimes inconspicuous

{Fagonia,

usually double the number

of the petals, rarely equal (Seetzenia), inserted on the re-

ceptacle, 2-seriate, the outer opposite to the sepals

;

filaments filiform, usually with

a small scale on the base within, or on their centre
above their base, versatile, dehiscence longitudinal.

;

anthers introrse, dorsifixed

Ovart

free, sessile, or rarely

borne on a short gynophore (Larrea, Guaiacum), furrowed, angular, or winged, 4-5^arely 10-12-) celled (Trihulus, Augea), or 2-3-celled (Zygophyllum), cells sometimes

;
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divided into several by transverse septa (Trihulus) ; style simple, terminal, angular or
furrowed, sometimes short or
{Trihulus) ; stigma simple ; ovules 2, superimposed in
each cell, or several 2-seriate, pendulous or ascending, raphe ventral, and micropyle

Feuit coriaceous or crustaceous, sometimes septicidal, and dividing into
2-10 dehiscent or indehiscent cocci, which are connate, or separable from the
placental column sometimes a loculicidal capsule.
Seeds usually solitary in each
cell, rarely 2 or several, pendulous
testa merfibranous or crustaceous, or thick and
mucilaginous; albumen cartilaginous, rarely
{Trihulus, &c.).
Embeto green,
straight or slightly curved; cotyledons foliaceous; radicle short, straight, superior.
superior.

;

;

PRINCIPAL GENERA.
*Zjgophyllum.

Tribuliis.

Larrea.

Guaiacum.

*Fagonia.

Porliera.

PNitraria.

Zygophylle(e are near Geraniacea and Oxalidem (see these families).
They are connected with
Hutacecs by their hypopetalism, diplostemony, several-celled ovary, hypogynous disk, loculicidal or
septicidal capsule, albuminous seeds, straight or arched embryo,

and superior radicle but RutmecB differ
and glandular-dotted exstipulate leaves, eglandular filaments, and basilar style. The
genus Nitraria, doubtfully placedhere byBentham and Hooker fll., certainly approaches them in its stipulate
leaves, oblong anthers, and the structure of its ovary but it is separated by its habit, simple leaves,
valvate induplicate corolla, naked filaments, one-ovuled cells of the ovary, and drupaceous fruit. Zygophyllece scarcely differ from Simarubecs, except in their ovary attenuated into a simple terminal style.
Batidfce also display some analogy with Trihulus.
ZygophyllecB principally inhabit the extra-tropical and hot regions of both hemispheres, especially
abounding from the north-west of Africa, through the Mediterranean region, to the northern limit of India
they are rarer in South Africa, Australia, and South America. Except Fagonia, which is spread over the
Mediterranean region and Central Asia., and Zygophyllum, which grows throughout Africa and Asia, and
Trihulus, which is dispersed over tropical and sub-tropical countries, each genus has a special habitat.
Seetzenia inhabits tropical Africa and Ea.stern Asia
the other genera are exclusively American.
Nitraria grows in saline ground in the North of Africa, West Asia, and Australia.
The most useful plant of this order is Guaiacum officinale, a West Indian tree with very hard
faintly aromatic wood, much heavier than water, and with an acrid and bitter taste.
Cabinet-makers use it
for balls, castors, pulleys, and other objects exposed to weight and friction.
The raspings of guaiacum
form a valuable medicine, acting powerfully on the functions of the skin and the secretions of the kidneys,
and recommended as a depurative in syphilis. These properties are due to a resinous substance {guaiainne)
contained in the wood, and which exudes from it when cut it is also obtained by steeping the guaiacum
in alcohol, and evaporatin* the tincture.
The Holy Guaiacum, another American species, possesses the
same virtues, but is only used in the New World. Zygophyllum Fahago is a reputed antisyphilitic and
;

in habit, alternate

;

;

;

vermifuge;

its

flower-buds are used instead of capers.

most arid deserts,

is

The

used by the Arabs to remove freckles

fcetid a smell, that all herbivorous animals, including

;

Z. simplex, a species very

common

in the

this plant, as well as its congeners, exhales so

even the camel, reject

it.

Trihulus terrestris, formerly

praised as an astringent, has fallen into disuse.

XLVI.

BAIIDEM

Littoral saline plants of a grey colour.

Lindl:

Stems branching,

diffuse,

fragile.

Leaves

opposite, oblong-linear or obovate-oblong, sessile or subsessile, plane above,
convex below, fleshy, exstipulate. rLOWEKS in four rows, in conical oblong spikes,

Fl. $ Floweks distinct ; Iracts cochleariform,
obtuse or very shortly acuminate, concave, entire, persistent, close together. Calyx
opposite, sessile, green, dioecious.

:

X
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membranous, campanulate, or. forming a compressed truncate sub-bilabiate cup.
Petals 4, claws united at the base, limb rhomboid. Stamens 4, alternate with the
exserted

petals,

;

filaments subulate, glabrous

;

anthers 2-celled, versatile, oblong,

didymous, incumbent, introrse, dehiscence longitudinal. Ovary rudimentary or 0,
Fl. $ Flowers in a fleshy spike bracts as in the $ deciduous, the two lower
;

:

connate.

Calyx and corolla

,

Ovaries 8-12, coherent, adherent to the

0.

base of the bracts, 4-celled ; style
stigma capitate, sub-bilobed ; ovules solitary,
;
erect, anatropous.
Ripe carpels 4-celled, connate, and forming a fleshy ovoidconical fruit ; endocarp coriaceous. Seeds erect, oblong, straight ; testa membranous ;
albumen 0. Embryo conformable to the seed; cotyledons fleshy, oblong, compressed;
radicle short, near the hilum.

ONLY GENUS.
Batis.

The affiaities of Batis are very obscure in habit it resembles C/ienopodiecs, but the structure of
flower appears to indicate a closer affinity with Meaum,uriacecB, Tamariscinem, and with some ZygophyUca, through Tribuhis. It inhabits the seashores of tropical America.
;

its

XLVII.
(Geeania, Jussieu.

GERANIACEJE.

— Geranioideje,

Ventenat.

—GERANiACEiE, D.C.)

XLVII.

Geranium.

GEEANIACB^.
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pliyllous or partite, estivation imbricate sepals equal or unequal, with the posterior
then prolonged into a spur longitudinally adnate to the peduncle {Pelargonium).
Petals inserted on the receptacle, equal in number with the sepals, or fewer by suppression, and sub-perigynous {Pelargonium), clawed, equal or unequal {Pelargonium),
contorted in sestivation, caducous.
Stamens inserted with the petals, and usually
;

twice as many, 2-seriate
petals,

antherless

the inner

;

number of the

rarely triple the

;

the outer shorter, and opposite to the
all {Erodium) or some {Pelargonium)

fertile,

{Geranium), or sometimes

fertile

all

petals,

and disposed in 6 triandrous
filaments membranous, flat-

bundles, opposite to the petals {Monsonia, Sarcocaulon)

more or

tened, and

monadelphous below,

less

;

tips subulate, the lower

with external

basal glands that alternate with the petals, rarely eglandular {Pelargonium)

oblong,

introrse,

dorsifixed,

versatile,

dehiscence

carpels, cohering into a 6-lobed 5-celled ovary, prolonged above into a

minated by the

styles

of

beak

5

ter-

continuous with the ovaries, connate below, free

styles

;

anthers

;

Pistil

longitudinal.

above, stigmatiferous along their inner edge; ovules geminate on the ventral suture
of each cell, more or less superimposed, semi-anatropous.
Fbuit a capsule, opening
elastically from below upwards, by septifragal dehiscence, into five 1- seeded cocci
with spirally twisted beaks, and detaching themselves from the placentiferous
column. Seed 3-gonous testa crustaceous hilum ventral, a little below the base.
EmbEto exalbuminous, curved cotyledons foliaceous, flexuous radicle conical, incumbent on the inner cotyledon, near the hilum, and, together with the tips of the
cotyledons, pointing towards the base of the fruit.
;

;

;

;

PEINCIPAL GENERA.
MoDsonia.

*Gei'amum.

*Ei'odium.

[Disposition of the Geraniacece proposed in the
- - Tbibe I.
with glands.
Biehersteiiiia,

Tribe

— Flowers regular or nearly

Antheriferous stamens as

Pelabgonie^.
Glands

—Flowers

external.

^- Tbibe

many

Genera Plantarum
or

:

Petals alternating

Sepals imbricate.

so.

as the petals,

'

twice or thrice as many.

Monsonia, Sarcocaulon, Geranium, Erodmin.

II.

two upper

valvate.

Geeaniejs.

'

*Pelargoniiuii.

III.

0.

Limnanthe^

irregular.

Stamens
(see

Postioous sepal spurred.

declinate.

Petals perigynous,

Pelargonium, TropcBolum.

—

order Limnahtheje, p. 313). Flowers regular.
Sepals
Capsule indehiscent, not beaked. Ovary 1 ovule

Petals alternating with glands.

with an inferior mioropyle.

Flcerlcia,

;

Limnanthes.

—

Tbibe IV. Viyianieje. Flowers regular. Calyx with valvate lobes. Petals alternating
with glands. Stamens twice as many as the petals. Capsule loculicidal ovules geminate.
;

Viviania.

—

Tbibe V. Wendtie^. Flowers regular. Sepals imbricate. Glands 0. Stigmas ligulate.
Leaves small, often opposite, entire or 2-5-lobed. Bhjncliotheca, Wendtia,
Ovules 2-00
.

Ledocurpon.
<iT—.Tbibe

Glands

s

0.

—

VI. Oxalideje (see order Oxalidbj;, p. 296). Flowers regular.
Stigmas capitate. Ovules 2-x
Leaves compound.

Sepals imbricate.

.

Tbibe VII. Balsamine^ (see order Balsamineje,

p.

309).

— Flowers

irregular.

Posticous

—
BALSAMINE^.

XLVIII.
sepal spurred.

Stamens

Petals hypogynous.

5,

short

;
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anthers coherent.

Stigmas

sessile.

5d.]

Germiacga are so closely allied to LimnnntheeB, Vivianiece, Ledocnrpea, Oxnlideee, and Balsamme(B,
uhatv-Bentham and Hooker fil. have united them into one family, connecting with them also Tropaolets,
which are near Pelargonium in their irregular anisostemonous eglandular flower, spurred posterior sepal,
and perigynous petals with the two upper exterior hut which are separated hy their free fertile stamens,
1-ovuled indehiscent carpels without beak, and exstipulate leaves.
lAmnantlies is distinguished
from OeraniaoecB by its valvate calyx, free stamens, gynohased style, 1-ovuled beakless indehiscent carpels, straight embryo, and exstipulate lea,ves.
Vmaniecs diifer in their valvate calyx,
3-celled capsule with loculicidal dehiscence, seed with copious albumen, and exstipulate leaves.
Ledoearpem differ in the absence of glands, the ligulate stigmas, loculicidal capsule, and exstipulate
leaves.
Oxalidem are separated by their compound exstipulate leaves, eglandulair receptacle, capitate
stigmas, capsular or berried fruit, albuminous seed, and straight or scarcely curved embryo. Balsaminem
have, like Petargonium, irregular flowers, a spurred posterior sepal, and an elastically opening fruit but
they differ in their exstipulate leaves, eglandular disk, pentandrous andrcecium with connate or connivent
anthers, sessile stigma, loculicidal capsule, and straight embryo with superior radicle.
Geraniacecs
approach .^po^AyZfe<B in their jointed stem, astivation, diplo- or triplo-stemonous flower, capsular fruit
dividing into cocci, opposite and stipulate leaves but in ZygophylleeB the filaments do not cohere and are
filiform, the style is simple, the seeds are often albuminous, and the embryo is straight or hardly curved.
Lineee (especially the genus Linum) also approach Oeraniacem in their coroUa/ind in their andrcecium
composed of 6 fertile stamens and 6 staminodea opposite to the petals, their dilated filaments monadelphous
at the base, their entire ovary with 2-ovuled cells, pendulous anatropous ovules, terminal capitate
stigmas, straight embryo, and usually exstipulate leaves. Finally, Geraniacece offer some affinity with Malvacecs in their stipulate palmilobed leaves, monadelphous stamens, exalbuminous seeds, and coiled embryo.
Geranium
GeraniacecB principally inhabit warm, temperate, and tropical countries of both worlds.
and Erodium especially belong to the northern hemisphere Monsonia to South Africa and tropical and
West Asia. Pelargoniem are met with in south temperate latitudes, and especially at the Cape of Good
Hope ; they are rarer in Australia and in the South Pacific Islands. One species (P. Endlicherianuni)
advances into Asia Minor. [Tropaolum i& wholly South American, and chiefly western ; Wendtiets and
Limnanthece North American. About 600 species are known,
Vivianiece are also Peruvian and Chilian
belonging to the 13 genera enumerated above.]
Several contaii»
GeraniacecB contain tannin and gallic acid, and thus possess astringent properties.
Herb Robert
resins, and a volatile oil, mixed with an abundant mucilage; others contain free acids.
{Geranium Pobertianum) and G. sanguineum, indigenous species, formerly used as astringents and slight
;

;

;

;

;

stimulants, have fallen into disuse

;

G. pratense

is still

used as a vulnerary.

The

is

in Italy the

Erodium moschatum, which exhales a strong odour

Tormentilla.

Some Pelargoniums

stimulant and diaphoretic.

root of G. maculatum,

there administered for dysentery, that of G. nodosum and striatum replaces

a native of North America,

of musk,

is

a reputed

are as remarkable for their scent as for the brilliancy of

which causes them to be cultivated as ornamental plants such are P. zqnale and inquinans,
the bruised leaves of which cause rusty spots. The pale yellow flowers of P. triste are spotted with
brown, and are sweet-scented by night. From some species a very sweet volatile oil is obtained by
The tubers of P. antidgsentei-icum, triste,
distillation, which is used to adulterate essence of roses.
The leaves of P. acetosum and 2'eltatum have a very
Sec, are employed by the Namaquois in diarrhoea.
aoreeable sharpish taste. The resinous balsamic stem of Monsonia spinosa burns with a flame, and the
their colours

;

natives of South Africa

make

torches of

it.

XLVIII.
(Balsamine^, a. Richard.

Calyx

irregular,

unequal, imbricate.

'

BALSAMINE^.

—Balsaminaceje, Lindl. —HTDEOCEKBiE, Blume.)
Petals 3-5, hypogynous,
hypogynous, connate above, and covering the ovary.

3-5-phyllous, imbricate, caducous.

Stamens

5,

.

XLYIII.
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BALSAMINE^.

Impatiens.

Tonch-me-not.

Ripe

(Impatiens NoU-me-tangere.')

Impatiens.

Androecium (mag.).

OvAET

of 5 many—few-ovuled
an indehiscent drupe.

cells

Soft succulent herbs,
;

;

stigma

Embkto

cally, or

watery juice

hnpatiens.
Deliiscent anthers
(mag.).

Impaiiens.
Vertical section of andrcecium, and
transverse Eection oi; an anther (mag.).

sessile.

Impatiens,

pistil.

Fbuit a

Fiiiit.

Impatiens.
Seed, entire and cut vertically
(mag.).

capsule, dehiscing elasti-

straight, exalbuminous.

usually annual, sometimes suffruticose, erect, full of

root fibrous or

sometimes tuberous.

Leaves sometimes

all radical,

long-petioled, cordate or reniform; cauline opposite, alternate or ternately whorled,

penninerved, crenate or dentate;

stipules 0,

the base with substipitate cupular glands

;

but petioles sometimes furnished at
peduncles axillary, solitary or aggre-

pedicels naked or bracteolate.
Flowees S , irrefrom the weakness of the pedicel and weight of the
spur, which hence appears posterior.
Sepals 3-5, irregular, coloured, caducous,
imbricate in sestivation, the 2 outer lateral, opposite, small or minute, incumbent on
the 2 anterior, which are sometimes wanting the posterior large, concave, prolonged at the base into a boss or spur, and enveloping the ovary in bud. Corolla
inserted on the receptacle, of 5 petals alternate with the sepals, all iree,{lIydrocera),
or appearing reduced to 3 by the confluence of the lateral with the 2 posterior
antericTr petal concave, much larger than* the others, and
petals {Impatiens)

gated, 1-00 -flowered, bracteate

;

gular, spurred, often resupiuate

;

;

—
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enveloping them ; posterior petals smaller, enveloping the 2 lateral. Stamens 5,
inserted on the receptacle, as long as the ovary, and covering it like an operculum
;
filaments short, flattened, cohering at the top ; anthers introrse, 2-celled, connivent or
coherent.

Ovakt

free, sessile, cylindric-oblong, or obtusely angled, 5-celled

sessile, entire or 5-partite;

ovules

numerous

;

stigma

in each cell {Impatiens), or 2-3 {Eydro-

pendulous,

anatropous.
Fbuit a loculicidal 5-valved capsule,
inwards from the top downwards, or outwards from the bottom
upwards ; sometimes an indehiscent 5-celled drupe with a bony 6-lobed endocarp.
Seeds pendulous, slightly compressed; testa membranous, dotted or tubercular,
1-seriate,

cera),

elastically coiling

Embryo exalbuminous,

glabrous or velvety.
fleshy

;

straight;

cotyledons plano-convex,

radicle very short, superior.

GENERA.
*Impatiens.

Hydrocera.

Balsnminea are closely allied to Geraniacece (see that family '). They are equally near Oxalidece in
hypopetalism, 5-celled ovary with pendulous anatropous ovules, usually loculicidal fruit, and axillary
flowers but Oxalidea differ in their regular diplostemonous flower, free styles, the valves of the capsule
;

remaining attached to the placentiferous colunin,^ the usually arillate albuminous seed, and the compound
leaves.
Linea have some analogies with Bahaminece, founded on the 6-phyllous calyx, the polypetalous
hypogynous isostemonous corolla with pendulous anatropous ovules, the capsular fruit, and the seed with

no albumen but they are separated by their regular flower, contorted corolla, long styles, terminal inflorescence, and entire leaves. The afiinity with TropcBolece is more obvious irregular coloured
calyx with one sepal prolonged into a spur, several-celled ovary, pendulous anatropous- ovules, capsular
fruit, exalbuminous straight embryo, axillary flowers, and herbaceous stem; but in Tropmolete the calyx
is persistent, and it is the posterior sepal which is prolonged into a spur, the corolla is anisostemonous,
the ovary has three 1-ovuled cells, and the fruit divides into three indehiscent lobes.
Bahaminece mostly grow in the mountainous regions of India and Africa ; a few inhabit South Africa,
North America, Europe, and Central Asia. The European is the Impatiens NoU-me-tangere, or Touchme-not, so called from the elasticity of its capsules, which open from below upwards, and scatter their seeds
I. Salsainina is an East Indian
at the slightest touch it was formerly classed among diuretic medicines.
annual, everywhere cultivated on account of the abundance and variety of the colours of its flowers, which
have been so doubled by florists as to have become almost regular. I, parviflora is almost naturalized
Hydrocei-a belongs to the marshes of tropical Asia.
in shady places near Paris.
little or

;

:

:

XLIX. TROPJEOLEJS.
(TEOPiEOLE^, Jussieu.

Flowers

irregular.

— Balsaminaoeartjm subordo, Lindl.)

Sefals unequal,

the posterior spurred.

unequal, equal ,cmd alternate with the sepals, orfew&r.
free,

dons.
'

of three 1-ovuled cells.

— Stem herbaceous.

A glance at the

in the

'

seven tribes of GeraniacetS pmyosei

Grenera Plantarum,' and here introduced under

that order (p. 308), will show
to

Seeds exalbuminous.
Leaves alternate,

separate

Gercmiacew,

how

the characters used

Oaalideig,

Balsaminece, and

Stamens

Embryo

8,

Petals perigynous,
hypogynous.

Tropdoleie aJe so intermised that

it

appears imposBible

to keep these groups distinct' as orders.
'

Ovary

straight, with thick cotyle-

'Not in Biophytmm.

—En.

Ed.

XIJX. TROP^OLE^.
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NasturUum.
Carpel cub
vertically (mag.).

Nasturtium.
Carpel cut
transversely (mag.).

Nasturtium.
Peduncle aucl calyx.

Nasturtium.
Yertical section of flower.

Succulent, prostrate, glabrous or twining herbs with watery juice ; root usually
tuberous. Primordial leaves opposite, 2- stipulate; the others alternate, exstipulate,
petioled, simple,

peltate, entire or lobed, or deeply palmipartite

lobes, sometimes pellucid-dotted.

Calyx

Flowers

g

,

with entire or cut

irregular, axillary, long-peduncled.

coloured, persistent, 5-fid, 2-lipped, the upper lip 2-fid, the lower 3-fid and pro-

longed at the base into a hollow spur, aestivation imbricate or subvalvate. Petals
inserted at the bottom of the calyx, equal and alternate with the sepals, or fewer,
imbricate in sestivation, the 2 upper inserted on the throat of the spur, and exterior,
spreading, and different from the 3 lower, which are usually smaller and sometimes
Stamens 8, unequal, inserted on the receptacle, surrounding the ovary filaments
0.
anthers introrse, basifixed, erect, dehiscence longitudinal.
Ovart
subulate, free
three
3-lobed,
3-celled
filiform,
divided
the
into
sessile,
style
central,
at
top
free,
of
terminated
by
ovules
solitary,
the
top
a
minute
stigma
;
pendulous
from
branches
angle
of
each
cell,
Peuit
of
3
spongyanatropous.
indehiscent dry or
the inner
;

;

;

;;

LIMNANTHEiE.

L.
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from a short persistent column. Seed inverted;
with the endocarp.
Embryo exalbuminous,
straight; cotyledons thick, hemispheric when young, afterwards often cohering,
auricled at the base, auricles appressed but distinct, concealing the short radicle,
which is near the hilum and superior.

fleshy carpels, rugose, separating

cartilaginous, often confluent

testa

GENUS.
*Trop8eolum.
Tropceolets, placed beside

Pelargonium by Bentbam and Hooker

fil.,'

approacb lAmnanthece (whicb

these authors have also annexed to Oeraniacece) in their persistent calyx, their imbricate perigynous or

sub-perigynous anisostemonous or diplostemonous petals, their whorled carpels adherent around a central
column into an ovary with 1-ovuled cells separating from the column, their exalbuminous seeds, herbaceous stem, alternate leaves, and axillary l-flowered peduncles Limnanihets being hardly separated, except
by the regularity of their flowers, the staminiferous ring lining the base of the calyx, their deeply 3- or
;

For the afiinity with Salsaminece, see this family. Some analogies
have been noticed between TropcBoleee and Lmeee, but the latter differ in their hypogynous regular petals,
Tropaoleee may with more
the 2-ovuled cells of their ovary, the free styles, and terminal inflorescence.
reason be compared with Capparideee (see this family).
TropesolecB are all natives of South America, and chiefly of the western slopes of the Andes.
They
contain an acrid antiscorbutic piinciple, analogous to that of Crass. The large and small Nasturtium
(T. mcy'us and minus) are cultivated in Europe; their buds and young fruits are employed as a condiment instead of capers. The farinaceous tubers of T. tuberosmn, made into jelly with treacle, furnish
6-lobed ovary and ascending ovule.

a sort of food to the Peruvians.

L.

LIMNANTHEJS.
LlMNANTHACE^,

(LlMNANTHE^, Br.
Sepals 3-5,

Stamens

Petals equal and alternate with the
on a glandular ring lining the bottom of the

valvate, or slightly imbricate.

sepals, contorted in aestivation, inserted

calyx.

Lindl.) /

double the number of the petals, sub-perigynous.
Ovakt deeply 5Ovule erect, anatropous. Ripe carpels /ree,

lobed, style gynobasic, cells 1-ovuled.

indehiscent.

Embrto

exalbuminous.

Annual succulent glabrous
petioled,

pinnatifid

stipules 0.

— Stem herbaceous.

Leaves alternate.
marsh plants. Leaves alternate, longwith narrow lanceolate or oval divisions

diffuse

or bipinnatifid,

.

Flowers

ebracteate and

regular, ^ ; peduncles axillary, long, l-flowered, solitary,
Sepals 5, valvate in aestivation {Limnanthes),
thickened at the top.

Petals 5 or 3, sub-perigynous, contorted in
Stamens 10 {Limnanthes), or 6 {FlcerJcea), sub-perigynous
filaments piano-subulate or subulate-filiform, marcescent, some opposite to the
petals, others opposite to the sepals and furnished with a gland at the base anthers
Carpels 5 {Limnanthes),
introrse, subglobular-didymous, dehiscence longitudinal.
or 3, slightly imbricate {FlcerJcea).
aestivation,

marcescent.

;

;

or 3 {Floerkea), opposite to the sepals, nearly free, connate at the base into a deeply
5-3-lobed ovary, 5-3-celled style gynobasic, with 6-3 short stigmatiferous bra;nches
ovules solitary in each cell, ascending, anatropous, micropyle inferior, raphe dorsal.
;

'

See Qeraniacea,

p. 308.

—
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L.

LIMNANTHEJB.

Linwanthes.
Liinnanihes

St3'le

Doittflasii.

and stigmas (mag.).

Eipe CARPELS free, indehiscent (achenes), at first fleshy, then coriaceous, rugose.
Embeto exalbuminous, straight; cotyledons fleshy,
Seed erect, testa membranouSj.
thick, green, cordate at the base, and enclosing the rery short, inferior radicle.
PRINCIPAL GENEEA.
*Limnanthes.

Floerkea.

Limnanthece are closely allied to Tropaolea (see this family).
to Oeraniacem (see this family).

By

Bentliam and Hooker

fll.

they

have been annexed

Limnanthece inhabit the temperate
herb, is cultiyated in

Europe

i-egions of

North America.

as an ornamental plant

;

it

Limnanthes Douglasii, a Oalifornian

has a subaorid taste, which confirms

its affinity

with Tropmolmn.

\BVTAL FAMILY OB ALLIANCE.
The

following

is

Editor and Bentham

;

the arrangement of the great family of Rutacem proposed by the

most of the

tribes of -which are treated as orders in this

work

:

—
EUTACE^.

LI.
Series A.
stigmas only.

Teibb

— Ovary

CuSPAEiEJi (see p. 322).

I.

Tribe

or

Rute^

usually irregular.

0.

Cotyledons convolute.

flesby.

Corolla usually tubular,

free or adberent to tbe corolla.

—Leaves

and stamens

Embryo

free,

—Flowers
spreading.

Ovules

usually broad and compound,

regular (except Dictamnus), $ ^?,
Ovules 3 or
Disk free, thick.

«ften curved.-^-Herbs, often shrubby below.

Chiefly natives of th» north temperate regions.

pinnatisect.

tlieir

Almeidea, ErythrocMton, Oalipea, Ticorea, Monneira, &c.

(see RoTACEiE, p. 315).

Petals

Albumen

—Flowers

some often anantberous,

Tropical America.

II.

often 4-merous.

more.

by

styles basilar or ventral, free or connate

;

5,

Stamens

Albumen scanty

leaflets 3-5.
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Fruit capsular or of 3-5 cocci, endocarp usually separating.

gamopetalous.
2.

deeply 2-5-lobed

—

Leaves often

Buta, Bainninghausenia, Pega-

Dictamnus.

nvrni,

Tribe

Diosmej: (see p. 321).

III.

—Flowers

Stamens 4-5, inserted beneath the

regular, usually

Petals free, usually

5

edge of a disk that is adnate to the calyx-tube.
Ovary usually deeply 4-lobed. Ovules usually geminate in each cell. Carpels often beaked.
Albumen 0. Embryo straight cotyledons fleshy. Usually heath-like shrubs. All South
African.
Galodendroii, EucliCBtis, Macrostylis, Diosma, Goleonema, Acmadenia, Adenandra,
Barosma, Agathosma, &c.
erect.

free

—

;

—

Petals and stamens free. Disk
Tribe IV. Boeoniej3 (see p. 322). Flowers regular, g
cupular or annular, or 0. Ovules 2, superimposed in each cell, rarely geminate. Carpels
2-6.
Albumen fleshy, embryo terete. Shrubs. All Australasian. Zieria, Gyanothamnus,
Phebalium, PMlotheca, Ghorilcena, Boronia, Uriostemon, Orowea, Gorrea, Diplolcena.
.

free,

—

—

Tribe V. Zanthoxtlej! (seep. 323). Flowers regular, usually polygamo-dicecious. Petals
Disk free, annular or tumid, or 0. Ovules 2, geminate or superfree, spreading.
Tropical trees
cotyledons usually flat.
imposed. Carpels 2-5. Embryo straight or curved
or shrubs with compound leaves. Meliaope, Za/nthoxyluTii, Pilocarpus, Evodia, Geijera, Esen-

and stamens

—

;

hecJda.

Series B.

— Ovary

entire or aiightly lobed

;

style terminal.

Fruit drupaceous or coria-

ceous, rarely dehiscent.

Toddaliej! (see Zanthoxylej;,

Tribe VI.

Petals and stamens

dicecious.

Shrubs or

Disk

free.

trees, usually tropical.

p.

free.

323).

—Flowers

Albumen

polygamo-

regular, often

usually fleshy.

Cotyledons

flat.

Toddalia, Sostia, Acronyc'hia, Gasimiroa, Phellodendron,

Ptelea, Sl'imviia.

—

Petals
Tribe VII. Auranties (see order Aueantiace^, p. 318). Flowers regular, 5
Ovules 1-2 or more. Berry pulpy, usually with a thick rind.
free or connate.
Seeds exalbuminous. Leaves 1-3-foliolate or pinnate. Tropical trees and shrubs. Gh/cosmis,
Triphasia, Glausena,Atalaniia, Feroifa, Micromelum, Murraya, Luvunga, Gitnis, Mgle.
•

and stamens

—

As thus extended, Butacew embrace 83 genera and 650 known

LI.

(HuTACEARUM

'pars,

inserted at the
capsule.

base of a

RUTACEJ2.

JussieM.—'Rv'S'&M, Adr, Jusdeu.

Petals 4-5, hypogynous.
thicTt

Stamens
disk.

Embeto albuminous, more

usually pellucid- dotted, exstipuiHe.

Ed.]

species.

—Euta0E.<E, Bartling.)

generally double the

Ovaet

d-^h-lobed, cells

or less curved.

number of

the petals,

2~4-co -ovuled.

—Scented plants.

Leaves

Feuit a
alternate,
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LI.

EUTACE^.

Tha7iinosma.

Flower deprived of
calyx and corolla
to sliow the long
stalked ovaiy.

Dittany.

Flower cut vertically (mag.).

Dittany.
Pistil

Dittany.

and androecium (mag.).

Pistil

and calyx (mag.).

Dittany (Didanmus albus).
Dittany.
Seed, entire and cut vertically
(mag.).

Dittany.

Diagram.

Dittany.
Fruit (mag.).

Eue.
Seed, entire and cut ve^jcally
(mag.).

Hue.
Fruit, entire

and cut

vertically (mag.).

LI.

EUTACE^.
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Hue,
Vei-tical section of flower (mag.).

Rue.'

Eue.
Quaternary flower (mag,).

Quinary flower (ma^.).

Perennial heebs, often suffruticose

Leaves

base.

rarely quite
Rue

(.Ruia

tubercled

grmmiens).

;

alternate,

entire,

usually

pellucid-dotted

sUpules 0, Or replaced by 2

like teeth at

at

the

simple, variously cut,

or

bristle-

the base of the leaves (Peganum).

Flowers 2 regular, terminal, in racemes or a corj^mb, yellow, or sometimes white.
Calyx persistent, 4-6-partite, aestivation imbricate. Petals 4-5, inserted at the base
of a shorter or longer gynophore, Eestivation imbricate.
Stamens inserted with the
,

petals, generally double,

sometimes

{Peganum), rarely equal {Thamnosma) in
sometimes shortly monadelphous, base often
dilated; anthers introrse, connective sometimes glandular at the tip {Haplophyllum), dehiscence longitudinal. Ovabt deeply 2-3-5-lobed, 2-3-5-celled, seated on a gynophore
usually dilated at the base into a glandular disk
styles central, sometimes distinct

number; filaments

triple

filiform, free, or

;

and top {Boenninghausenia), usually connate, stigmatiferous at the top,
or on the angles ; ovules 3— 4-oo in each cell, inserted on a projecting placenta at the
inner angle of the cell, 2-seriate, anatropous or semi-anatropous. Feuit a capsule,
sometimes opening in 3-4 loculicidal valves {PegoMum), sometimes in 4-5 lobes
opening at the top {Buta), sometimes fleshy and indehiscent [Rideria), sometimes
at the base

separating into cocci [Dictamnus, Beenn/inghausenia), endocarp sometimes crustaceous
or cartilaginous, -and separating from the epicarp (Dictamnus).
;

Embryo

curved or rarely straight {Dictamnus)

axile,

Seeds pendulous, or
albumen fleshy.

crustaceous or spongy, pitted and granular

ventrally fixed

testa

;

;

radicle superior.

PRINCIPAL GENERA.
*Ruta.

Peganum.

*Dictamnus.

*Bo6nninghausenia.

RutaceeB are very closely allied to Biosmea, which can only be distinguished from them by the
stem, the 2-ovuled ovaiian cells, and the usually straight embryo. They also approach ZygophyUecs,

woody
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LIT.

Oxalidees,

and Simarulece

AUEANTIACBiE.

(see these families).

Bentham and Hooker fil. have united with them Dioamea,
Rutacea; all belongs to the Old World they especially

Am-antiece and Zanthoxyhce (see these families).

;

abound in the north temperate hemisphere, the shores of the Mediterranean, and South Siberia and they
become very rave towards the poles and equator. Bwiininghmisenia iuhabits the Himalayas and Japan.
;

SittacecB

owe

their

stimulating properties to a bitter substance,

a resinous acrid principle, and

by the glands of the leaves and flowers. The Bne {Ruta graveolens),
a native of the Mediterranean region, and cultivated in all gardens, is remarkable for its strong smell and
acrid taste, and its essence, obtained by distillation, is employed as a sudorific, vermifuge, and emmenagogue. Vinegar of Rue was regarded during many centuries as a certain remedy against the plague,
The Romans used Rue as a condiment, as do the Germans still. Ruta montnna, which grows in Spain,
is so extremely acrid that it produces erysipelas and ulcerous pustules on the skin of those who gather it.
Saplophyllum tuberculatum is so much less acrid that the Egyptian women bruise its leaves in water,
and use it as a hair-wash. The peduncles and flowers of the European Dittany (^Dictammis albim) are
laden with pedicelled glands which secrete an abundant volatile oil so copiously that the plant
ignites at the approach of a candle its resinous scented and bitter root is tonic and stimulating. Peyanmn
Harinala grows in sandy soil iu the Mediterranean region; its smell is repulsive and its taste acrid and
bitter ; the Turks use its seeds as a condiment, and obtain a red dye from them.
especially to a volatile

oil,

secreted

;

LII.

(Atjeantioeum

sectio,

Jussieu.

AURANTIACEJE.

—Hespeeideaeum

Ventenat.

—Aueantiacb^,

Orange.
Patt of anaroecinm (mag.).

Calyx and ovary (mag.).

sectio,

Correa.)

Orange

(Citrus Aurantium).

Orange.

Lir.

Orange.
Transverse section of

AUEANTIACB^.

Orange.
Calyx and
androecium (mag.),

fruit.

Orange.

Bergera.

Calyx and

Plower without

pistil (mag.).

corolla (mag.).

cate.

Seed, entire

Bergera.
Pistil

(mag.).

number

monadelphous

and cut (mag.).

Bergera.
Vertical section of
ovary (mag.).

Petals hypogynous, cestivation imbriStamens hypogynous, double or

multiple the
Orange.
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or

of the petals, free,
polyadelphous.
OvABT

several-celled.
Ovules 1-2 or more in each
pendulous or horizontal, ana.tropous. Fruit a l-m,any-seed6d berry.
Embryo
exalbuminous.
Stem woody. Leaves alternate, imparipinnate or 1-foliolate.
Trees or shrubs, usually glabrous; bark, leaves, calyx, corolla, filaments and
epicarp covered with vesicles containing a volatile oil. Leaves persistent, alternate,
compound, often 1-foliolate by suppression, witb the leaflet jointed, or the top an
cell,

—

often winged

Flowers

petiole

generally 5

,

stipules

;

;

buds

the

axillary,

outer

often

spinescent.

regular, terminal, solitary, or corymbose or racemed.

Calyx

short, urceolate or campanulate, 4-5-toothed or -fidj rarely 3-fid {Triphasia), some-

Petals inserted below
times nearly entire, imbricate in sestivation, marcescent.
the ovary at the base of a stipitiform, annular or cupuliform disk, free or slightly
Stamens inserted on the
connate at the base, imbricate in sestivation, deciduous.

number of the petals ; filaments free, or monadelphous at their base or to the middle, or polyadelphous, linear-subulate, usually
dilated, thinner above, equal or the alternate shorter anthers introrse, dorsi- or basiOvary free, sometimes girt by the
fixed, incumbent, dehiscence longitudinal.
cupuliform disk, 5-many-celled ; style terminal, simple, stout ; stigma capitate,
undivided or lobed ; ovules inserted at the inner angle of the cells, solitary or 2,
collateral or superimposed, or numerous and 2-seriate, pendulous or rarely horireceptacle, double or multiple the

;

zontal, anatropous.

Berry

fleshy or dry, bark thick, indehiscent, of 2 or several

Seeds inverted or
usually 1-seeded cells filled with mucilage or vesiculose cellules.
sub-horizontal, testa membranous, raphe branching, chalaza coloured ; albumen 0.

Embryos (sometimes

several in each

cell)

straight

;

cotyledons either fleshy,

daloid, plano-convex, often unequal, or thick, green, lobulate, auricled

;

near the hilum, superior.

PEINCIPAL GENERA.
* Triphasia.

*Limonia.

*Murraya.

*Cookia.

amyg-

radicle short,

"Citrus.

'
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LII.

AUEANTIACE^.
Hooker and Bentham

Aurantiacece have been united by Lindley and
Zanthorylecs, with

which they

are, in fact, closely allied, these latter

to Rutacece, Diosmees, and
being scarcely separated, except

by

their more or less distinct carpels with a basilar or ventral style, by their capsular fruit and
albuminous seed and even these differences disappear in many Diosmem which are exalbuminous, and
In some Zanthoxyka which have a fleshy fruit
a genus of the latter family, Skimmia, has in fact been
classed among Aurantiacem, and placed in the genus Limonia.
Aurantiacece approach Meliaoecs in the
petals inserted at the base of a hypogynous disk, in the connate iilaments, several-celled ovary, simple
style, fleshy fruit, woody stem and alternate leaves ; but in Meliaceee, besides the difference in habit, the
leaves are eglandular, the sepals are more or less distinct, and the seed is sometimes albuminous.
CedrelacecB are connected with Am-antiacecB through the genus Flindefrsia, the leaves of which are dotted,
the stamens inserted at the base of the disk, and the embryo albuminous ; the principal difference is the
capsular fruit of Flindersia. Humiriaoece are also connected with Aurantiacea by most of the characters,
and are scarcely separated save by their anthers, drupaceous fruit, and abundant albumen. Burseraccce
are also related to them, especially the genus Amyris, and are distinguished by their drupaceous fruit.
Finally, an affinity has been noticed by Planchon between Aurantiacees and Hypericinecs, founded on the
glandular leaves and flowers, hypogynous petals, polyadelphous stamens, sometimes fleshy fruit ( Vismid),
The same observation holds good for Myrtacece, and especially for the
and exalbuminous embryo.
genera with free ovaries {Fremya).
Aurantiaceee are almost wholly tropical Asiatic, but various species are now cultivated in the warm
regions of both continents.
The wide-spread celebrity of the genus Citrus from the earliest times is firstly due to the
free acids (citric and malic) contained in the cells of its parenchyma, which fill the fruit and secondly,
to the sweet and pungent volatile oil secreted by the glands which abound in nearly all parts of the
plant.
The acids are used in domestic economy and in medicine, as refreshing, laxative, and antiseptic.
;

;

;

A

small quantity of the aromatic principle dissolved in water, by infusion of the leaves or distillation of
The volatile oil, obtained by distillation of the flowers

the flowers, affords a stimulating antispasmodic.

and epicarp,
cosmetic

is

employed

known

in

perfumery, either mixed with fat as a pomade, or dissolved in alcohol as the

as eau de Cologne.

The Orange {Citrus Aurantiurn) is universally sought for its acid- sweet fruit. The Seville Orano-e
communis) has a bitter fruit, but it is not less useful; its leaves are used in infusions; its flowers yield
the distilled water so much used in medicine, and the volatile oil called essence of Neroli. From its
young fruits, gathered soon after flowering, is distilled a Neroli oil called essence de petit grain.' The
epicarp of the Seville or bitter Orange is used in the preparation of a dye it is also made into a syrup and a

(C

'

;

marmalade, and

(C

one of the principal ingredients of the highly esteemed liqueur Curacoa. The ' Oedrat
rough surface; the rind yields a perfume by expression or
the inner rind is thick and fleshy, and a pleasant preserve is prepared from it. The Lemon
is

mediea'^) bears large oblong fruits with a

distillation

;

(C Limommi)
The

has an ovoid

variety of this species

fruit,

mamillate at the top

known under

the

name

;

its

of Citron

rind adheres strongly to the very acid pulp.
" yields the medicinal preparation called syrup

of lemons.

The Lime (C Limetta) bears «, globular berry with mild and insipid juice ;» another species,
perhaps only a variety of the preceding, C. Sergamota, produces small pyriform fruits, the pulp of which
is acid and bitter; but their rind is thin, of a golden yellow, and filled with a sweet essence; formerly
sweetmeats called lergamottes were made of it now it is only used for the expression of essence of
;

Bergamot. The fruits of C. myrtifolia and C. deliciosa, preserved in brandy, are called Chinois.' The
Tangerine Orange is well known for its peculiar scent, insipid juice, and flaccid loose rind. The berries of
£ome other genera from China and Japan are eatable as Qlyoosmis citrifoUa, Triphasia trifoliata, Mgh
'

;

marmelos, Cooliia punctata, &c.

'

2
'

—

This is best known in England as the Citron. En.
The Citron of the English markets is 0. medica.
The juice of the Lime is the tartest of the genus, and forms a well-known ingredient of Glasgow punch.— Ed.

DI03MEJ]].

LIII.

DIOSMEJE.

LIII.

(RuTACEAEUM

genera, Jussieu.
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—Diosmeakum genera, Br. —Diosme^, Adr.

D. tenui/olia.

Jussieu.)

B. tenuifoha.

Flower-bud (mag.).

Expanded flower (mag.).
Z).

tenui/olia.

Flower cut Tertically (mag,).

D. tenuifolia.
Seed, entire and cut Tertically,

Diosma

showing the
by a

testa surmounted

longifolia.

Petals 5-4,
and

D. tenuifoUa.

Fruit (mag.).

Diagram.

D. ericoides.

on a hypo-

inserted

gynous disk, imhricate.

crest.

Stamens equal

alternate with the petals, or double

ing into cocci.

Ovaries distinct or coFeuit a capsule, dividSeeds albuminous or

exalbuminous.

Embeto

the number.

herent, 2-ovuled.

—Scented plants.

Small teees

usually straight.

Stem woody.
or shetjbs.

B. ienvifoUa.

Seed depriyed of

its testa,

showing the inner chalaza
(mag.).

Seed with lateral

Diosma.
Exalbuminoufl

hilum (mag.).

embryo (mag.).

J),

alba.

Leaves usually glandular- dotted, exstipulate.
Leaves opposite or alternate, coriaceous, usually-

simple, sometimes 3-foliolate {Spiranthera, Zi&ria, &c.), rarely pinnate

usually

glaudular-dotted

;

,

stipules

0,

[Boronia),

or replaced by glands at the base of the

Plowees ^ , or very rarely imperfect by suppression {Empleurum), regular,
axillary or terminal, solitary, or in an umbel, corymb or panicle, rarely in an involu-

petioles.
.

crate capitulum

{Diplolwna).

Petals 4-5, inserted under a

Calyx

conniving by their dilated bases into a cylinand then valvate in aestivation: [Gorrea, Nematolepis, &c.), or
{EmStamens inserted with the petals, generally equal, rarely double in

tion, usually free, rarely connate, or

drical tube,

pleurum).

4-5-fid or -partite, imbricate in aestivation.

free or rarely sub-perigynous disk, imbricate in aestiva-

.
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;

DIOSME^.

LIIT.

opposite the petals are imperfect, or shorter than the others)
monadelphous {Erythrochiton), or adherent to

number (when those

filaments subulate, usually free, rarely

;
anthers introrse, 2-celled, dorsifixed near their base
opening longitudinally connective often prolonged into a glandular
Caepels 5-3, rarely 1 {Emappendage [Crawea, Eriostemon, PMlotheca, &c.).
pleurum), sessile or borne on a gynophore, girt with a disk at their base, or buried
in this dist, united into a deeply-lobed ovary, lobes distinct, cohering only by the
styles
styles as many as ovaries, springing from their ventral edge, distinct at the
ovules 2 in
stigmas united in a head, lobed or 3-5 -furrowed
base, connate above
each cell, inserted at the middle of the ventral suture, collateral or superimposed.
Capsules of 3-5 cocci, distinct or connate at the base, 1-seeded by suppression;
epicarp dry, sub-coriaceous, glandular-dotted or muricate ; endocarp smooth, cartilaginous, often elastic and 2-valved. Seeds oblong or sub-reniform testa cartilaginous,
smooth albumen 0, or fleshy. Embrto usually straight, rarely curved {Almeida,
Spiranthera, &c.)
cotyledons flat or crumpled, enveloping each other, foliaceous in
germination ; radicle usually superior, straight or inflexed.

the petals

[Galipea, &c.)

cells parallel,

;

;

;

;

;

;

;

Tkibe

I.

EVBI08MEM:

number with the petals, often alternating with as
staminodes, inserted below the free edge of a disk which lines the calyxTesta coriaceous or sub-crustaceous.
Carpels 2-ovuled.
Embryo exal-

Fertile stamens equal in

many
tube.

—

buminous, straight. Heath-like shrubs with alternate or opposite simple
ceous small and imbricate leaves, rarely trees with large leaves (Galodendron)

coria-

LIV.
sometimes

columnar

unilateral (Ifowmerm).

curved

;

ZANTHOXYLEiE.

[S'pir anther a),

rarely depressed

Carpels 2-ovuled

cotyledons crumpled, conyolute.

;
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.

(Galipea), or

festo coriaceous

;

squamiforra,

em6ri/o eialbuminous,

—Leaves usually alternate, 1-3-foliolate.

PEINCIPAL aENERA.

Diosmem cannot be separated from Ridaeece
its

Almeidea.

*Erythrocliiton.

Galipea.

Monnieria.

(see this family)

;

Spiranthera.

the genus Bictmnnus tmites them by

irregular flowers, straight embryo, 4-07uled ovarian cells, albuminous seed, herbaceous stem,

and

Zanthoxylece are equally near, in their regular flowers, polypetalous hypogynous

imparipinnate leaves.

imbricate isostemonous or diplostemonous corolla, free or nearly free carpels with 2-ovuled

cells,

often

embryo, woody stem, and usually pellucid-dotted simple or compound alternate and opposite exstipulate leaves they scarcely differ save in the diclinous flowers and
Diosmem have also some analogy with Simaruhece (see this family).
fruit,
elastic endocarp, straight (rarely curved)

;

Boronieee to Australia, and Cuspariea to tropical America.
;
and the aromatic resin of Eudiosmece are stimulating and antispasmodic, and many species
are thus used by the natives and colonists of the Cape. The leaves oiBarosma crenata also contain a principle (diosmine), owing to which they are now admitted into European medicine as diuretics and diaThe properties of
phoretics, in affections of the kidneys and bladder, in rheumatism, and even cholera.
Boroniete are little known; in Australia the leaves of Correa are made use of as tea. In the hark of some
Cnspariem there is a bitter alkaloid (angusturine or cusparine), united with a soft resin and a little volatile
According to
oil, which places them, after quinine, amongst the most efficacious tonics and febrifuges.
some this bark is yielded by the Gcdipea Cusparia, a large tree forming vast forests on the banks of the
Orinoco according to others, by G. officinalis, a shrub of the same country. The bark of Tioorea fehrifuga,
a Brazilian and Guiana tree, is also recommended as a substitute for quinine. The aromatic and acrid
root of Monnieria trifolia, a plant distinguished from its woody congeners by its herbaceous stem, is
praised in America as a diaphoretic, diuretic and alexipharmio.
UtidiosmecB all belong to South Africa

The

volatile oil

;

LIV.
(DiosMEARUM genera

rLOWBRS

regular,

ZANTHOXYLE^,
et

Ptelbacb^, Kunth.

Adr. Jussieu.

—Xanthoxtlace^,

very often polygamo-dioecious.

Stamens

Lindl.)

Petals 5-4-3, imbricate

or

inserted with

the petals, equal

Carpels distinct or connate, 2-ovuled.
them in number.
cocci.
Albumen fleshy, rarely 0.
dehiscent
separate
or
or samara,
of

Fruit a drupe

valvate, inserted at the base of

a free

dish.

or double

straight or curved.

— Stem woody.

Leaves

Embryo

axile,

exstipulate, usually glandular-dotted.

Leaves
Large or small trees or shrubs, unarmed, thorny, or aculeate.
Pilocarpus),
generally
whorled
(Pitavia,
pinnate,
or
rarely
opposite,
alternate or
suppression
of
tlie
lateral
leaflets
{Zanthoxylum,
by
1-foliolate
often
imparipinnate,
Evodia, &c.), usually pellucid-dotted, rarely simple {Shimmia), petiole sometimes
stipules 0.
Flowers usually imperfect,
maro-ined or winged [Zanthoxylum)
;

regular, axillary or terminal, mostly arranged in axillary cymes, panicles or corymbs,
rarely in racemes or spikes [Pilocarpus, Esenbechia), very rarely solitary [Astro-

phyllum).

Calyx

persistent or deciduous, 4-5- (rarely 3-)

partite

[Zanthoxylum),

aestivation imbricate, or rarely valvate (ilfeZawococca). .Petals inserted at the base
of a free disk, in a ring or cushion, sometimes inconspicuous, imbricate or valvate in
V 2

LTV.
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ZAISTTHOXYLE^.

Zanihoxylum fraxineum 9.

Q

ZantJioxylum.

Zanthoxylum.
Diagram 9.

ZantTioxylum.

Flower-bud (mag.).

Zanthoxylum.

Two carpels

(^®
o
Z. fraxineum

^.

Zanthoxylum.

Zanthoxylum.

$

flower.

Zanthoxylum.
r\-nmi

/xi-rtMil

fmarr

flower (mag.).

Zanthoxylum.

(?)

Diagram J.

Zanthoxylum.
^

(mag.).

ZANTHOXYLE^.

LIV.
BBstivation, deciduous, rarely
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[Zanthoxylum). Flq-weks S
Stamens inserted with
the petals, equal and alternate, or double in number ; filaments filiform or subulate,
free ; anthers dehiscing longitudinally.
Ovary rudimentary, stipitate, sometimes 0.

Flowebs

?

:

Stamens

:

or rudimentary, inserted at the base of the disk, shorter

than the ovary. Carpels equal with the petals or fewer, distinct, or connate at the
base, or throughout into a several-celled ovary ; ovules 2 in each cell, superimposed
or collateral, very rarely solitary {SMmmia), usually anatropous or semi-anatropous.'
Fruit sometimes simple, 2-5-celled, fleshy {Toddalia, Acronychia, SUmmia), or
rarely a samara {Ptelea), usually a capsule opening in dehiscent shells by their inner
edge, sometimes compound, formed of several drupes {Melanococca, &c.) or capsules
{Zanthoxylum, Boymia) endocarp sometimes separating elastically.
Seeds pendulous
testa coriaceous or crustaceous, usually smooth, shining
albumen fleshy,
;

;

;

rarely

Embeto

{Pilocarpus, Usenbechia, Casimvroa).

curved ; cotyledons oval or oblong, flattened

;

axUe, straight or slightly
radicle shorter than the cotyledons,

superior.

PRINCIPAL G-ENEEA.
*SHmmia.

*Zanthoxylum.

Toddalia.

Pitavia.

*Ptelea.

Acronychia.

Zanthoxylece are allied to Rutacees, Diosmece and Simantbecs (see these families). They also approach
the woody stem, pellucid-dotted compound exstipulate leave?, often polygamo-dioecious
flowers, aestivation of the calyx and corolla, annular or cupuliforni disk, diplostemony, 2-ovuled ovarian
JBursei-acets in

and drupaceous fruit. Zanthoxyleee also present more than one point of analogy with Anaoardiacea
but they have most affinity with AurawtiacecB, so much so that a Skimmia has been described as a species of
Limcmia.
cells,

;

ZantJioxyhce inhabit the tropical regions of Asia, and especially of America; they are less numerous
and Australia. Zuntltoxykim belongs to the tropical zone of

in extra-tropical America, South Africa,

both worlds Skimmia to Japan and the Himalayas Toddalia to tropical Asia and Africa Ptelea to
North America. Australia possesses the genera Acfonychia, Pentaceras, Medicosma, &c.
Some species of this family are medicinal the bark of Zanthoxylum, and especially that of the root,
contains a bitter crystallizable principle (zanthopicrite), an acrid resin, and a yellow colouring matter.
;

;

;

:

China amongst sudorifics, emmenagogues, and febrifuges;
whence they are used as a condiment. Z. Budrunga in India is
similarly employed.
Z. Rethsa grows on the Indian mountains its young fruits have the taste of orangeThe capsules of Z. piperitum, all parts of which have an acrid
rind, and its seeds that of black pepper.
aroma, afford the Japan pepper of commerce. The bark of Z. fraxineum, a native of North America, is a
reputed diuretic and sudorific it is also chewed to excite salivation and to alleviate toothache. Z. ternatum and Clava-HerauUs are similarly used they are West Indian shrubs which yield a yellow dye their
bark is regarded as antisyphilitic and their bitter astringent leaves as a vulnerary. Finally, the seeds of
some species are employed to poison fish. Ptelea trifoliata, commonly called Three-leaved or Samarian Elm,
is a small Carolina tree cultivated in Europe; its leaves are considered in North America as a vermifuge, and
detergent for ulcers. Its bitter aromatic capsules are a substitute for hops in brewing but this substituToddalia aculeata, a shrub of tropical Asia, all parts of which
tion is not without its inconveniences.
contain an aromatic bitter acrid principle, is used by the natives of the Indian Archipelago as a stomachic,

The aromatic

root of Z. mft'^Mwi

the leaves contain a

is

classed in

little volatile oil,

;

;

;

;

;

a febrifuge, and as seasoning for food.
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LV.
(SiMARUBACE^, Bichard.

Ailantue glandulosa.

Ailantus.

SIMAEUBE^.

SIMARUBEJS,

B.C.

— Simarubb^, D.G., Planchon, Benth.

et

Hooh. fil.)

LV.

SIMAEUBB^.

Cneorum.
Vertical section of flower
(mag.).

Cneorum,
Audrcecium and
pistil.
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Quassia,
Yertical section of
carpel (mag.).

Cneorum.

Cneorum

ttncoccum.

Quassia.

Flower-bud
(mag.).

Cneorum.
Seed, entire and cut Tertically (mag,).

Vertical section of carpel (mag.).

Flowers didmous or polygamous. Petals 3—5, rarehj 0, hypogynousy imbricate
or valvate.
Stamens inserted at the base of a hypogynous disk, as m>any or twice as
many as the petals, rarely oo. Carpels 2~?>jfreey or cownaterinto a deeply-lohed 1-5celled ovary.
Ovules usually solitary in each cell. Fruit a drupe, capsule or samara.
Seebs pendulous, albuminous or not. Embryo straight or bent. Stem woody. Leaves

—

usually alternate

Shrubs

and pinnate, not

or scentless trees

;

dotted.

bark often

bitter,

sometimes extremely

so.

Leaves

alternate, or rarely opposite {Brunellia, Cneoridium), pinnate, rarely 1-3-foliolate

,

SIMARUBE^.

LV.

328

{Harrisonia, BrunelUa), or 2-foliolate [Balanites), or simple [Cneorum, Oastela,
Soulamsa, &c.), not dotted, very rarely stipulate {BrunelUa, Irvingia, OadelUa).
Flowers diclinous or polygamous, regular, usually axillary, panicled or racemed, or
rarely the ^ in a spike, the ? solitary (Picrodendron).
Caltx 8-5-lobed or -partite,
regular, very rarely sub-bilabiate [Eannoa), aestivation imbricate or valvate. Petals

3-5, very rarely

{BrunelUa, Amaroria), free, or very rarely connivent into a tube

hypogynous

{Quassia),

;

aestivation imbricate, valvate or contorted.

Disk annular,

cupuliform or tumid, entire or lobed, sometimes elongated into a column {Quassia,
Cneorum), rarely inconspicuous {Suriana, Picrolemma), or
{Spathelia, Eurycoma,

Stamens

Gadellia).

inserted at the base of the disk, double the

or equal and alternate,

petals,

number

of the

very rarely opposite to the petals {Picrolemma,

Picramnia), very rarely more than 10 {Mannia)

;

filaments free,

naked or more

often

hairy, or furnished with a scale at the base; anthers oblong, usually introrse, 2-

Cakpels 2-5, rarely solitary {Gneoridium, Amaroria)
completely free {BrunelUa, 8uriana), or connate at the iDase only, or cohering by the
styles only, or completely united into a 2-5-celled ovary ; styles 2-5, free at the base

celled, dehiscence longitudinal.

and top

stigmas free or cohering in a head
;
ovules usually solitary in each cell,
sometimes geminate, very rarely 4—5 {Dictyoloma), or oo {Koeberlinia) fixed to the
inner angle of the cell, anatropoiis, raphe ventral and micropyle superior, very rarely
ascending vyith a dorsal raphe and inferior micropyle {Gneoridium).
Fruit usually
;

,

of fleshy or dry drupes, rarely of 2-valved capsules {Dictyoloma, BrunelUa), ov indehiscent {Soulamea), very rarely of samaras {Ailantus).
Seeds pendulous, usually
solitary

;

membranous

testa

albumen usually

:

Brucea, BrunelUa, Spathelia).
Dictyoloma)
Gadellia)

;

;

Embryo

or scanty, rarely copious {Cneorum,

straight or rarely curved {Cneorum, Suriana,

cotyledons plano-convex, or flat, rarely coiled or folded {Harrisonia,

radicle superior.

Tribe

I.

EUSIMARUBE^.

Carpels free or nearly so.

principal genera.
•Quassia.

Samadera.
Euryloma.

Simaba.
Castela.

Hannoa.
Cneorum.

Brucea.

Prinera.

Dictyoloma.

Gadellia.

Suriana.

Bninellia.

Tribe

II.

Simaruba.

'Ailantus.

PIGRAMNIEJJ}.

Carpels united into a non-lobed ovary, 2 -5-1-celled.

PRINCIPAL GENERA.
Irvingia.

Harrisonia.

Balanites.

Spathelia.

Picramnia.

Picrodendron.

The family of Simarubeee, as reconstituted by Bentham and Hooker fil. and Planohon, only differs
from Eidacete, Diosmea, Zanthoxylers, and Hesperideai in its eglandular leaves, often bitter bark, and
filaments usually furnished with a scale
characters -which, although not of a high intrinsic value,
;

—

—
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naturally connect the genera of Simarubece, and clearly distinguish

The

affinity is less close

with Zygophyllem (see this family).

them from the above-named families.
They appear somewhat nearer to Oohnacece

(which see).
Simaruhem mostly grow in the torrid zone. Quassia, Simaha, Simaruha, Castela, Picramnia, &c., belong
to tropical America Harmon, Samadera, Brucea, Balanites, to tropical Africa ; the three latter also inhabit
Asia, as well as Pia-asma and Ailantus.
Suriana is found on sea-coasts throughout the intertropical zone.
Saulamea, Ewycoma, and Harrisonia, are natives of the Malayan Archipelago and Pacific Islands the latter
also grows in Australia, as does Cadellia.
Cneorum inhabits the Mediterranean region and the Canaries.
Many plants belonging to the genera of the first tribe {Quassia, Simaha, Simaruba) contain a peculiar
principle, extremely bitter, in combination with salts, a resinous matter, and a small quantity* of volatile
oil, which gives them tonic properties, and renders them very digestive.
Quassia amara occupies the
first rank amongst bitter medicines.
The bark of the root and trunk of Simaruba guianensis and amara
yields the Simaruba of the druggist, the virtues of which rival those of Quassia.
S. versieoloi- is much
renowned among the Brazilians, who apply a decoction of its bark and leaves to snake-bites and syphilitic
exanthema. The Simahas of Guiana and Brazil, and the Samaderas of India, are also extremely bitter, and
possess similar properties.
The inner bark of Brucea antidysenterica, an Abyssinian shrub, is regarded as
an admirable medicine in cases of dysentery and obstinate intermittent fevers. B. sumatrana, which
Ailantus glundulosa, a native of
grows in the Moluccas and India, possesses the same properties.
China, and naturalized in the temperate parts of Europe, is commonly called Japan varnish, a name
which perpetuates an error (see Terebinthacea, p. 363). \_Balanites <Bgyi->tiaca, a spinous shrub of Syria,
Arabia, and North Africa, bears drupes which are acric", bitter and purgative when young, but edible
when old. Its seeds yield a fatty oil, the zachun of the Arabs. Ed. ]
;

;

LVI.

OCHNACEJ^,

(OcHNACE^, B.Q.

the

B.C.

—Planchoji, Benth.

Hook,

et

fit.)

Stamens double or multiple
Petals as many- or twice as many.
Sepals 4-5.
number of the petals ; anthers dehiscing at the top. Caepbls 4-5 or more, united at

the base by the gynobasic style, 1-ovuled.

Leaves alternate, stipulate.
Shrubs or trees with watery

Frxjit: fleshy.

Albximeit scanty or

Stem

0.

woody.

juice.

Leaves

alternate, stipulate, glabrous,

margin

simple, or very rarely pinnate {Oodoya), coriaceous, shining, often toothed,

sometimes thickened, midrib strong, the lateral nerves close, parallel. Flowers ?
Sepals 4-5, free, imbriusually panicled, rarely axillary and solitary, or fascicled.
Petals hypogynous, 5, rarely 3-4 or
cate, very often scarious, concave and striate.
10 (Ochna), free, longer than the calyx, deciduous, spreading, estivation imbricate or
Disk elongating after flowering, never annular nor glandular, often
contorted.
staminodes 1-3-seriate, accompanying the stamens in some
inconspicuous or
;

Stamens inserted at the base or
genera {Wallacea, Paecilandra, Blastemanthus).
top of the torus, 4-5 or 8 or 10 or oo, erect, equal or unequal, unilateral or
filaments free, short, persistent ; anthers linear-elongate, basifixed, cells
;
straight or flexaous, usually opening by terminal pores. Ovaet central or excentric,
short and deeply 2-10-lobed, or elongated and 2-10-celled, rarely 1-celled, with 3

declinate

parietal placentas

{Wallacea)

;

style

central,

straight or curved, rarely divided in as

gynobasic,

many branches

simple,

subulate,

as carpels (Ochna)

;

sharp,

stigma

LVI. OCHlSrACEiE.
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Oclma.
Vertical section of oyary

OompMa,

Oclma,
Fruit,

showing the gynobasic
stvle (maffO.

Oomphia,
Diagram.

Anther, with

flexuonfl

—
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simple, terminal; ovules solitary in each cell {Ochna, Gomphia, &c.), or geminate {Eu-

numerous {Luxembwgia, Godoya, &e.), ascending, rarely pendulous, raplie
Feuit of 3-10 1 -seeded drupes, whorled on the
and mieropyle superior.
enlarged gynophore {Ochna, Gomphia, &c.), or 2-4-lobed, 1-4-seeded, coriaceous,
themis), or

ventral,

indehiscent (Elvasia), or fleshy with 5 nucules [EuthewAs), or a 1-celled capsule,
coriaceous {LuxeTnburgia) , or woody, 2-5-celled, and septicidal {Godoya, Poecilandra,

Seeds with fleshy albumen {Luxemburgia, Poecilandra, Gespedesia, Euthemis,
exalbuminous {Ochna, Gomphia, Elvasia, &c.) ; testa usually membranous,
sometimes winged or margined {Luxemburgia, Poecila/ndra).
Embeto large, sub&c.).

&c.), or

cylindric, straight, or very rarely curved {Brackenridgea)

;

cotyledons plano-convex

{Ochna, Gomphia, &c.) or linear {Luxemburgia, Poecilandra, &c.)

;

radicle inferior or

superior,

PEINCIPAL GENEEA.
Ochna.

Gomphia.

Euthemis.

Luxemburgia.

Godoya.

Blastemanthua.

Wallaoea.

Pceoilandra.

[From Bentham and Hooker's

'

Genera Plantarum

—

Tribe I. Oghnej!. Ovary 2-10-celled, cells
Gomphia, Brachenridgea, Elvasia, Tetramerista.
TfiiBE

pyrenes.

II. EuTHEMiDEai.
Seeds albuminous.

—Ovary

'

:

Seeds exalbuminous.

1-ovu.led..

incompletely 5-celled,

cells

2-ovuled.

Ochna,

Berry with 5

Euthemis.

—

Tkiee III. LuxEMBUEGiE^. Ovary excentric, 2-5- or 1-celled, cells oo -ovuled. Capmany-seeded. Seeds albuminous. I/uxemlburcjia, Blastemanthus, Godoya, Gespedesia,
Wallaoea, Pceeilandra. Ed. J

sule

—

Ochnaeets,

which are near

Sviaoecs, DiosmecB, and Zanthoxylete, are separated from

them by

their

stipulate not dotted leaves, neither annular nor glandular disk, acute gynobasic style, and never free
carpels.

pores,

They

and

differ

from Simarubees

without

in their disk, filaments

scales, anthers

opening by terminal

style undivided at the base.

OchnacecB are dispersed over

all tropical

drupaceous Asiatic and South African.

regions

;

the capsular-fruited genera are American, the

Ochnacecs are bitter, like Simarubees, but their bitterness

is

tempered by an astringent principle. The aromatic root and the leaves of Oomphia anyuetifolia, an Indian
The bark of G. hexasperina, a Brazilian shrub, is astringent,
tree, are employed as tonics and stomachics.

and very useful for the cure of ulcers caused by the stings of
the Antilles and Brazil, are edible, like those of the Bilberry

LVII.
[Trees or shetibs, often

;

its

BUBSERACEyE,^

lofty,

The

flies.

berries of O.jabotapita, a tree of

seeds are oily.

Kunth.

abounding in resinous or

oily secretions.

Leaves

alternate, very rarely opposite, exstipulate, 3- (rarely 1-) foliolate or imparipinnate
Flowees 5
leaflets rarely pellucid-dotted, the lowest pair sometimes stipuliform.

often small,

racemed or panicled, regular.

Calyx

;

,

3-5-lid or -partite, imbricate or

spreading, free or rarely connate, deciduous,
imbricate or valvate in bud. Disk annular or cupular, rarely obsolete, free or adnate to

valvate in bud.

Peta-ls 3 to

5, erect or

This order is not described in the original, but is
mentioned as an ally of Terebinthaces the characters
'

j

and disposition of the genera are taken from Bentham
and Hooker's Genera Plantarum.'— Ed,
'

—
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the calyx-tube.

BUESEEACE^.

Stamens usually twice as many

as the petals, rarely as

many, inserted

margin or base of the disk, equal or unequal, or the alternate longer; filaments
naked, subulate, stamiuodes
anthers oblong or subglobose, often versatile.
OvAET free, trigonous, ovoid or globose, 2-5-eelled, usually contracted into the short
style; s%ma undivided or 2- 5-lobed; ovules 2 (rarely 1) in each cell, usually col-

at the
free,

;

and pendulous from the top of the cell, rarely ascending micropyle superior
and raphe ventral. Fruit a drupe, indehiscent, with 2-5 pyrenes, or with a bony
or thin endocarp, or a capsule with the epicarp dehiscing and exposing bony cocci,
Seeds pendulous, testa
which are connate, and separate from a central column.
membranous, albumen 0; cotyledons usually membranous, contortuplicate, rarely
lateral

;

plano-convex or thick

radicle superior.

;

—

Tribe I. Bueseeb^. Ovary 2-5-celled.
Drupe with a valvate epicarp and 3 separable
Calyx free.
Petals free.

a.

pyrenes.
h.

Boswellia, Trionema.

Calyx

Drupe with a valvate epicarp and

Petals free.

free.

connate

3

pyrenes.

** Stamens

* Stamens 6-10.
Balsamodendron.

c.

d.

Garuga.
Protium.
Ganarium.
Calyx free. Corolla
Calyx adnate to the

Tribe

II.

AMTRiDEiE.

whose

Burseraceai,

Ganojphyllum.
Nothoprotium.

Bursera.
Santeria, &c.

Trattinichia, Hedivigia.

gamopetalous.
ovary.

5.

Filicium.

Darryodes.

— Ovary 1-celled.

close affinity to Terehinthacece

Amyris, Remprichia.

we have

noticed,

and

to

—Ed.]

which has been annexed

the genus Amyris (which only differs in its one-celled ovary and generally opposite leaves), yield spontaneously, or by incision of their stems, balsamic resinous substancss, employed in medicine. The incense
called

Olibanum

an Indian tree
Ceylon, which

;

is

a resin of balsamic odour and stimulating properties, obtained from Boswellia thurifera,

the Arabian incense
is

is

the product of one or more allied species.

yellow, and of a penetrating odour,

is

The

resin

Elemi of

furnished by Canarimn commMne, and the Javanese

Elemi by Sursera guminifera. The Mexican Elemi comes from Elaphrium elemiferum. The Balm of
Mecca or Gilead is a sweet smelling turpentine obtained by incision from two species of the genus Balsamodendron, natives of Arabia. Bdellium, a gum-resin of a sweet smell and bitter taste, used externally
medicinally, comes from B. africanum (Heudelotia africana).
Guggur is furnished by B. Mukul, a tree
of the province of Scinde in India.
The Kafal (-B. Kafal and B. Opohalsamum) produces gum and red
aromatic wood, which are the objects of considerable commerce in Arabia. Myrrh, a gum-resin, whose
use aa an aromatic and medicament goes back to the highest antiquity, is furnished by B. Myrrha, a
[B. Roxburghii yields the Gogul balsam of Bengal.] Idea guianensis,
tree of Arabia and Abyssinia.
a Guiana tree, commonly called Incense- wood, yields a resin used similarly to Olibanum. I. altissima
gives the Carana gum, which talces the place of Balm of Gilead in America.
The resin Ohibou or Cachibou comes from the American Gum-tree (Bwsera gummifera), which grows from Guiana to Mexico.
[_Amyris halsamife^-a yields the Jamaica Lignum Rhodium.
Ed.]
Hedioigia baJsamifera

is

a tree of the Antilles, yielding in abundance a resin

cochon,' because the wild pigs,

when wounded by

hunters, pierce, it

is said,

called

'

Baume

the bark with their tusks,

a
to

rub their wounds with the balsamic juice which exudes. [Tacamahac is the resin ot Elaphrium tomentoBursera altissima is a very lofty American tree, of whose aromatic wood canoes forty-two feet long
sutii.
have been made. Many species of Cannrium are very lofty Indian forest-trees, abounding in resinous

—
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is used for torolies in Ceylon.
The oil expresed from tlie nuts of C. comused for lamps and as food, but if eaten fresh brings on diarrhoea its bark is said to yield a
pungent terebinthaoeous oil, which has the properties of Copaivi. C. striatum is the Black Dammar
tree of Malabar, which yields a transparent resin.
Ed.]

balsams; that of C. Zeylanica

mune

is

;

~

LVIII.

MELIACE^.

(Meliace^ et Cedeelace^3 Adr,

Jussieu,]

Melia.
Seed, entire and cut longitudinally.

Melia.

Melia.
Pistil (mag.).

Melia.

Diagram

Stone (mag.).

Swielenia.

Parb of androecium (mag.).

Petals hypogynousy 4-5

and cut vertically (mag.).

or 3—7, distinct or coherent, or adnate to the staminal

tube, cestvvation contorted^ imbricate or valvate.

of the petals, inserted with,

Pistil, entire

them

sheathed at the base by a more or

;

Stameists usually double the

filaments joined into a tube,

less

Ovaut

number

free, girt or

developed disk of 2-several 1-2- or severaUovuled

.
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Ovules ascending

cells.

hiluw, usually ventral, microjpyle superior.

or jpendnlous,

Embryo albuminous

Fetjit dry or fleshy.

or exalbuminous.

— Stem woody.

Leaves

alternate.

Large or small trees, or rarely undeeshrubs wood often hard, coloured,
sometimes odoriferous.
Leaves alternate, exstipulate, very rarely dotted {Flin;

Flowees ^ or
Calyx generally

pinnate or rarely simple, entire.

dersia),

,

regular, terminal or axillary, panicled.

rarely polygamo-dioecious,
small, 4-5-fid or -partite,

Petals hypogynous, 4-5, rarely 3-7, sometimes free
and contorted or imbricate, sometimes connate, or adnate to the staminal tube, and
valvate.
Stamens generally 8 or 10, rarely 5, very rarely 16-20, inserted with the
petals outside of the base of a hypogynous disk filaments united by their margins
into a more or less complete tube, entire or toothed or variously laciniate, very
rarely free [Gedrela)
anthers introrse, sessile or sub-sessile on the staminal tube,
included or exserted, dehiscence longitudinal, connective sometimes lengthened.
Disk various, usually annular or tubular and sheathing, free, or adnate to the
Eestivation usually imbricate.

;

;

ovary {Trichilia) or staminal tube [Mallea).
Ovary free, usually 3-5-celled style
simple
stigma disciform or pyramidal ovules usually 2 in each cell, collateral or
superimposed, very rarely solitary, sometimes 6 or more {Gedrela, Swietenia), ascending
or pendulous, raphe ventral, micropyle superior.
Fruit various sometimes a drupe
;

;

;

:

sometimes a capsule, loculicidal
[Trichilia, &c.) or septifragal {Gedrela, Swietenia, &c.).
Seeds exalbuminous, or
with fleshy albumen, winged {Swietenia, Gedrela, &c.) or not {Melia, Trichilia, &e.).
Embryo flat, hilum usually ventral cotyledons fleshy radicle usually sunk between
the cotyledons and superior, sometimes vague.
{Melia,

Mallea)

or berry [Vavcea, Sandoricum),

;

Tribe

;

I.

MELTED.

Stamens united into a tube. Ovary with 2-ovuled cells. Seeds not winged;
Fruit a capsule {Quivisia, Turrwa, &c.) or drupe {Melia,
albumen thin, fleshy.
Mallea) or berry

{ya,voea).-

3-foliolate or pinnate, or

Cotyledons plano-convex or foliaceous.

—Leaves

simple,

decompound.
GENERA.

TiuTEea.

Quivisia.

Azadirachta.

Munvouia.

Vavtea,

Melia.

Teibe

II.

Mallea.

Calodryum.

Na,regamia.

TBIGHILIE^.

Stamens united in a tube. Ovary with 1-2-ovuled cells. Seeds not winged,
Fruit a capsule {Garapa, Trichilia, Guarea, &c.) or berry {Sandoexalbuminous.
ricum, Milnea~ Dasycoleum, Lansium, &e.).
Cotyledons thick. Leaves pinnate.

—

PEINCIPAl GENERA.
Dysoxylum.
Milnea.

Odontandra.
'

Chisocheton.

Lansium.
Heynea.

Epieharis.

Cabralen.

Amoora.

Guarea.

Sandoricum.
Walsura.

Moschoxj'lon.

Trichilia.

Oarapa.

Theae tribes are those proposed by Bentham and Hooker

fil.

in the

Aglaia
Ekebergia.
Owenia.

'Genera Plantariim.'— Ed.

—
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Tribe

Stamens united

8WIETENIEJE.

III.

Ovary with many-ovuled cells. Capsule septifragal
from the axis.
Seeds numerous,
usually winged, hilum lateral or apical, raphe along the wing.
in a tube.

at the top by 3-5 bilamellate valves detached

albuminous or not,
Leaves pinnate.

GENEEA.
Khaya.

Soymida.

Swietenia.

Elutheria.

GUDBELE^.

Teibe IV.

Stamens

Ohickrassia.

Ovary with many-ovuled cells.
Capsule septifragal or loculiby 3-5 valves detached from the axis. Seeds numerous, compressed,
winged, albuminous or not. Leaves usually pinnate.
free.

cidal at the top

—

GENEEA.
Chloroxylon.

Cedrela.

Fliiidei-sia,

Meliea and Cedrekcs are near Aurantiacees and Hutacete (which see). They approach Sapindacece in
hypopetalism, diplostemony, union of filaments, hypogynous disk, 1-2-ovuled ovarian cells, simple style,
woody stem, and alternate leaves "but in Sapindacece the filaments, when connate, are only so at the
;

base, the stamens are inserted within the disk,
riacetB there are

and the radicle

is inferior.

Between Meliacecs and Humi-

some points

of analogy, founded on the insertion of the petals, the number of
the connection of their filaments, the 1-2-ovuled ovarian cells, simple style, lobed

also

the stamens, and
stigma, berry, drupe or capsule,
exists

woody stem, and alternate and often dotted leaves. The same analogy
with Burseracece, which are distinguished by their exalbumiuous seed and folded contorted coty-

ledons.
TrichiliecB are more common, especially in Asia and
and Cedrehm inhabit the tropics of both continents, and some grow in the

Meliece inhabit the tropics of Africa and Asia.

America.

Sioietenieis

Moluccas and Australia.
This family is useful to

man

both in medicine and manufactures.

The

acrid, bitter, astringent,

and

aromatic principles which it possesses in various proportions are tonic, stimulating, purgative, or emetic.
Some species have agreeable sugary and refreshing fruits.

Melia Azedarach
.

is

a small Asiatic tree naturalized in

purgative, vermifuge, but poisonous in large doses
fruit of

M.

sempervirens, or Indian Lilac,

is

;

all

warm

climates, all pnits of

the seeds contain a fixed

poisonous.

The bark

of

oil,

which are bitter,

useful for burning.

M. Azadirachta

is

bitter

The

and power-

and the oil in its seeds is a reputed remedy for headache from sunstroke. The aromatic root of
Sandoricum indicum is employed for heartburn. Trichilia and Guarea, American species, are very enerSeveral species of Dysoxylum have a strong smell of garlic. In Asia the bark
getic purges and emetics.
of Walsura pistidia is used to stupefy fish that of Carapa gidanensis is considered in America to be a
fully tonic,

;

febrifuge, the fatty oil of its feeds (Crab-oil) is a reputed anthelminthic, and is largely used in machinery.

The Xylocarpi
Asiatic species,

of Asia are praised as stomachics.
is delicious.

The

brated in India for the virtues of

among the

The pulp which surrounds

pericarp of Zansitim

its bitter, astringent,

substitutes for quinine, as

is

is

the seed of Milnea edulis, an

acidulous and sugary.

and aromatic bark,

is

Soymida fehrifug a,

cele-

admitted by European doctors

The Khaya used in
The- bitter and styptic bark of
employed, mixed with quinine, in intermittent fevers.

also Cedrela feh-ifiiga, a native of Jara.

Senegal, and the Chickrassia in tropical Asia, possess the same properties.
Swietenia Maliogoni, a native of tropical America,

The wood

of

sweet scent,

is

most of the species of this family, often called Cedar, is esteemed, not only on account of its
but especially for its density and fine colour. The most celebrated species is the Swietenia

—

—
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;

CHAILLETIACE^.

Mahogoni, which yields Mahogany, a fine wood, close in texture, of a reddish colour shaded with brown,
becoming darker when exposed to the air, and much used because it is easy to work, and takes a fiine
polish.

CBAILLETIACE^}

LIX.

Leaves

[Shrubs or small trees.
coriaceous

;

alternate, petioled, quite entire, penninerved,

Infloeescenoe of

stipules petiolar or close to the axils, deciduous.

dense sometimes almost capitate corymbose cymes peduncles axillary, often aduate
to tlie petiole, the flowers thus appearing to be placed at the base of the leaf-b]ade>
Sepals 5, free or connate, sometimes unequal,
Flq-weks small, ^ or unisexual.
coriaceous, imbricate in bud.
Petals 5, inserted on the calyx, rather longer than
;

the sepals, imbrica.te or open in bud, free and equal, or connate and unequal,
broadly clawed, often narrow, 2-fid or -lobed, with a terminal inflexed ligule, the
Disk various, cupedges of which are adnate to those of the fissure of the petal.
shaped, entire or lobed or broken up into hypogynous glands or 5 free scales.
Stamens 5, inserted with the petals, alternate with the scales or lobes of the disk,
anthers shortly oblong, dehiscing
free or adnate to the gamopetalous corolla-tube
;

Ovaet free, usually
connective usually thickened at the back.
terminal, short or
styles
2-3,
depressed, globose, pubescent or villous, 2-3-celled;
ovules
capitate
long, free or connate ; stigmas sub-terminal, simple or
;
2, geminate,

longitudinally,

pendulous from the top of each cell, anatropous, raphe ventral, micropyle superior.
Drupe oblong or compressed, pubescent, dry epicarp coriaceous, entire or dehiscing
and disclosing the 1-2-celled, sometimes 2-valved bony or crustaceous endocarp,
cells 1-seeded.
Seeds pendulous, adnate by a broad hilum to the top of the cell
testa membranous albumen 0.
Embryo large cotyledons amygdaloid ; radicle small,
;

;

;

superior.

GENERA.

A

Tapura,

Stephanopodium.

Ohailletia.

Cdastrinem and Shamnece, but
and amygdaloid cotyledons. Miiller (Argan)
JEiqihorbiacece, but he was ignorant of the structure

small order of three genera and about forty species, allied to

differing in the disk, pendulous ovules, position of the raphe,

placed Moacurra, Roxb., which
of the

is

a true

Chctilletia, in

fruit.

Chailletiacecs are natives of

the tropics of Asia, Africa, and America, with one South African species.
fruit of Ch. toxicaria is said to be poisonous, and is called Batsbane

Of their properties little is known the
by the Sierra Leone colonists. Ed.]
;

LX. OLACINEJS, Endl.
Trees
usually

or shrubs, erect, climbing or twining,

alternate,

exstipulate.

Flowers

J

rarely

suffruticose.

Leaves

or unisexual, regular, axillary, in a

raceme, corymb or spike, very rarely terminal and paniculate ; peduncles jointed at
the base ; receptacular cup {calycode) toothed or lobed, often accrescent when ripe.
'

This order

is

omitted in the original,

Ed.

—

OLACINE^.

LX.
Perianth

'

single.

Sepals 4-5
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(rarely 6), distinct, or coherent in a

tubular calyx, valvate in sestivation.
sepals, all anther iferous, or rarely

campanulate or

Stamens 4-10 (rarely 12), often adnata to the
some sterile {Olax, Liriosma) filaments free, or
;

very rarely monadelphous (Aptandra) ; anthers ereci, versatile or rarely adnate {CatheDisk very various, free, or adnate to the calycule or ovary,
dra, Lasianthera, &c.).

sometimes

or inconspicuous.

Ovakt

free, or

the base partially sunk in the disk, 1-

celled, or falsely 3-5-celled by imperfect septa, or very rarely truly 3-celled {Emmotum);

and reduced to the nucleus, sometimes 2-3 (rarely
4-5), collaterally pendulous, either from the top of a central placenta, or from the
ovules anatropous, without coats

top of the ovarian cavity, and excentric (in consequence of the lateral union of the
placenta with the wall), rarely solitary and similarly pendulous [Opilia, Pennantia),
very rarely nearly erect and basilar (perhaps owing to the suppression of the placenta)
{Gansjera, Agonandra).
Fruit mostly a drupe, 1-celled, 1-seeded, superior, or be-

by the accrescence and adherence of the calycule.
Seed with
which is entire or sometimes ruminate, lobed, or partite
{Aptandra, Gomphandra, &c.). Embryo small, at the top of the albumen, or nearly
as long as the albumen, and straight ; radicle cylindric, superior cotyledons small, or
large and foliaceous, entire or cut.

coming

inferior

fleshy copious albumen,

;

Tribe

OLAGE^.

I.

Stamens unequal in number with the sepals {Olax) or double {Ximenia, Heisteria,
equal and opposite {Erythropalum, Anaeolosa, Strombosia, &c.). Ovary 1-

&c.), or

celled {Erythropalum, Olax, Ptychopetalum, &c.), or with 3-5 incomplete

{Ximenia Heisteria, Liriosma, Schoepfia, Anaeolosa, Aptandra).
lous from the top of a central placenta.
cells

1-ovuled
Ovules pendu-

PEINCIPAL GENERA.
Aptandra.
Erythropalum.

Heisteria.

Ximenia.

Olax.

Liriosma.

Strombosia.

Cathedra.

Anaeolosa.

Schcepfia.

Tribe

II.

OPILIEjE.

Flowers isostemonous. Stamens opposite to the sepals.
Ovule basal, nearly erect.
ovuled.

Ovary

1-celled, 1-

PEINCIPAL GENERA.
Cansjera.

Agonandra.

Tribe

III.

Lepionurus.

OpUia.

IGAGINE^.

Flowers isostemonous. Stamens alternate with the sepals. Ovary l-celled,
with 1-2 ovules pendulous from the top of the cell, very rarely with 3 perfect 1-2
ovuled

cells.

PRINCIPAL GENERA.

'

Lasianthera.

Gomphandra.

Desmostachys.

Apodytes.,

Mappia.

Pennantia.

Poraqueiba.

Icacina.

Platea.

Villaresia.

Most authors regard the receptacular cup here alluded
7.

to as a calyx,

and the calyx as a

Emmotum.
corolla.

Ed.

—

—
ILICmE^.

LXI.
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[The above tribes are adopted from
vvbich

work a fourtb

of this book,

Teibe

is

tlie

'

Genera Plantarum of Bentham and Hooker, in
biit which is omitted in the original
'

added, often regarded as an order,

i.e.

rV".

Phttocrbnej!.

— Mowers

and

fruit of

cotyledons broad, foliaceous or thick and fleshy.

Icacinece.

— Stem climbing.

Embryo more

developed

Flowers dioecious.

;

Phyto-

crene, Miquelia, Sarcostigma, Natsiatium, lodes.

To

above authors have further appended the singular Indian and Javanese genus
with milky juice, imbricate sepals, and gamopetalous
five-lobed imbricate corolla.
Stamens and ovary of Icacinece, but two short styles with capitate stigmas,
one (?) of which grows remarkably after impregnation. The one-celled superior ovary is succeeded by a
broadly two-winged coriaceous white fruit with a narrow central longitudinal cell containing one pendulous seed with very minute embryo next the hilum, in a dense granular albumen. Of the two collateral
this order the

Cardiopteris, a slender annual climbing glabrous herb

pendulous ovules one only is impregnated; it consists of a naked nucleus, the embryo-sac of which is
exserted as a very slender long tube.
About 170 species of Olacinece are known, included in 36 genera they are dispersed over the tropical
and sub- tropical regions of the whole globe, but are rare in South Africa and Australia Pennantia irihahiU
New Zealand and extra-tropical Australia. Various species of Villaresia advance into Chili. Phytocreneee
;

;

are tropical Asiatic and African.

and Contacecs that it is impossible to separate tbem by any
and these, together with Loranthaceai, form one great family. Hicinece are separated
by the complete cells of their ovary, Villaresia being in this respect quite intermediate.

Olacirwce are so closely allied to Santalacecs

natural characters

;

from Olacinece solely

Cornaceee differ in their completely inferior ovary.
is known of the properties of Olacinea.
The drupes of Ximenia are eaten in Senegal, and said
sweet and aromatic, but rough to the palate.
Olax zeylanica has a foetid wood with a saline taste,
and .is employed in putrid fevers; its leaves are used as salad. The stem of Phytocreneis very curious,
being white and very porous, and discharging when cut a stream of limpid potable water. Ed.]

Little

to be

LXI. ILICINEJE.

(Rhamnoeum

genera, /wssiieM.— Aquifoliaoe^, B.C.

—Ilicine^, Brongniart.)

COKOLLA sub-polypetalous or polypetalous, hypogynous, isostemonous, wstivation
Stamews inserted at the base of the petals, or on the receptacle. Otaet of
many l-ovuled cells. OyvijES pendulous from the central angle of the cells. Feuit a
drupe.
EnBETO minute, albuminous. Radicle superior. Stem woody.
Trees or shextbs with persistent or caducous leaves.
Leaves alternate or
imbricate.

—

opposite, simple, coriaceous, glabrous, sMning, exstipulate.
rLOWEKS 5 , or rarely
unisexual, small, solitary, or fascicled in the axils of the leaves, on simple peduncles,
sometimes branching into dichotomous cymes. Calyx 4-6-fid or -partite, persistent,

with obtuse segments.

Coeolla inserted on the receptacle, of 5-4-3 free or nearly
Stamens 6-4-3, alternating with the petals, and

free petals, aestivation imbricate.

cohering to their base, or on the receptacle filaments filiform or subulate, shorter
;
than the petals ; anthers introrse, dorsally adnate, dehiscence longitudinal. Ovakt
sub-globose, 2-6-8-celled
stigma subsessile, lobed
ovules solitary in
pendulous from the top of the central angle, anatropous. Deupb fleshy,

free, fleshy,

each

cell,

;

;

LXI. ILICINE^.
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HoUy.
Flower with abortive

pistil,

cut vertically

(mag.).

HoUy.

Holly.
Vertical section of flower (mag.).

Diagram.

Holly.

II

Transverse section of fruit
(mag.).

Vi-t—

-i

1--

ri n
(mag.).
-

ll'l
_r

fruit

.

See'lm' vcitioally
(mag.).

woody or bony one-seeded indehiscent pyrenes. Seed inverted testa
membranous, raphe dorsal hilum turned towards the top of the cell, naked, or capped
of 2-8-00

;

;

z 2

;;

.

LXII.

840

EMPETRE^.

Embryo straight,
tlie funicle dilated into a ciipule; albumen fleshy, copious.
minute, at the top of the albumen, sub-cylindric or globular ; radicle near the hilum,

by

superior.

GENERA.
Cassine.

Nemopanthes.

Byronia.

Prinos.

Ilex.

were for a long time placed in the family of Celastrinea, which approach them in their perhypogyniam, isostemony, aestivation of their corolla, their many-celled ovary, anatropoua
ovule, sessile or suhsessile^ stigma, sometimes drupaceous fruit {Elceodendron), straight albuminous
embryo, woody stem, alternate leaves, and axillary small and greenish flowers but CelastrinecB differ in
the fleshy disk which lines the bottom of the calyx and often the base of the ovary, in the erect or asIlicinets

sistent calyx,

;

cending ovule, and finally in their corolla, which

is

clearly polypetalous.

They have

We

shall indicate'the affinity

with Olacine<s, founded on the
hypogynous corolla, pendulous and anatropoua ovule, fleshy fruit, albuminous seed, and woody stem but
Olacinecs have an anisostemonous corolla with valvate aestivation, and their embryo is axile, and not apical.'

of IlicinecB with Ebenacece under that family.

also a connection

;

Ilicine<B are rare in

Cape

of

Europe

;

they are more numerous in Asia, South and Central America, and at the

Good Hope.

Ilicine(S contain a bitter principle, the ilicine of chemists, combined in various proportions with an
aromatic resin and a glutinous matter, to which some species of Holly owe medicinal properties. Ilicine
has Ijeen proposed as a substitute for quinine. An infusion of the leaves of Ilex vomitoria is diuretic
and diaphoretic; in large doses it produces vomiting, and is the usual, emetic of the savages of South
America. Ilex Paraguayensis yields mate, which takes the place of tea in South America. The bark of
verticillata is astringent, and is used in the United States as a tonic and antiseptic.
Many kinds of
Holly are cultivated in Europe as ornamental plants (7. Dahomi, halearica, iimderensis, latifolia, &c.)
but the most interesting species is the common Holly {Ilex aquifoUum), which grows in the hilly forests
of western Europe, and the spiny and persistent leaves of which were formerly used as a febrifuge.
The berries are of a brilliant red, and with the shining green leaves greatly contribute to the beauty of
our winter bouquets. The bark yields bird-lime, used by birdcatchers, and formerly emploved topically
Holly-wood is close and hard, and much esteemed for cabinet-work.
to reduce tumours.

Prinos

LXII.

EMPETREyE,

Nuttatl.

Low
dric.

heath-like dry erect or prostate much-brauched shrubs, branches cylinLeaves alternate, sometimes sub-whorled, coriaceous, entire, exstipulate.

Flowbks

small, regular, usually dioecious, rarely polygamous, sessile in the axils of
the upper leaves, solitary {Empetrum), or fevr together {Geratiola), rarely crowded at

the top of the branches (Gorema), naked, or furnished with scaly imbricate bracts.
Calyx 3-2-phyllous ; leaflets imbricate in sestivation, coriaceous or membranous, and

Petals hypogynous, shortly clawed, persistent, marcescent.
Stamens (rudimentary or
in the ? ) inserted with the petals, equal and alternate
with them filaments filiform, free, persisting after the fall of the anthers anthers
extrorse, sub-globose, didymous or oblong, dehiscence longitudinal.
Ovary (rudimentary in the $ seated on a fleshy sub-globose disk, 2-3-6-9-celled, cells 1-ovuled
like the bracteoles.

;

;

)

style short, angular, or obsolete

;

stigma lobed, radiating, lobes truncate, laciniate or

Various OZflcincffi have isostemonous imbricate corollas
and apical embryos, notably Villaresia, which has further
•

the habit of

.Z7ca:,

and stamens cohering

of the connate petals.

Ed.

to the base

LXII.
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Detjpe
incised; ovules ascending from the base o£ tte central angle, anatropous.
sub-depressed, umbilicate, of 2-3-6-9 connate or distinct bony 1-

flesliy, spherical,

Q

Empetj-um.
flower cub vertically
(mag.).

^

Empelrum.
stamens cut
(magO-

flower

;

Bmpelrunu
Stameii
(mag.).

Empetrum nigrum.
'Empetrum.
Portion of stigma laid open (mag.),

Empetrum,

Empetrum.
Pyrene, entire and cut (mag.).

seeded pyrenes.

Embryo

Seed, entire

and cut (mag.).

Seeds triangular, erect

straight, axile, cylindrio

;

;

testa

Fruit, entire

membranous

cotyledons short, obtuse

;

;

and cub

vertically (mag.).

albumen

fleshy, dense.

raddcle near the hilum,

inferior.

GENERA.
Empetrum,

Corema.

Ceratiola.

IlicinecSj and especially Ericinece properly so
hypogynous corolla, several-celled ovary with
anatropous ovules, albuminous seed and straight embryo, and it also recalls the tribe of Mhodoracetie
by the structure of the stigma but EncinecB are gamopetalous and gamosepalous, their flower is perfect,
and their fruit is a capsule or berry. The affinity with IlicinecB ie not doubtful i^ both families we find

The

called.

little

family of Empetrece approaches CelastnnetB,

It has the habit of the latter, their marcescent

;

j
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CELASTEINEiE.

LXIII.

diclinism, hypocoroUism, isostemony, imbricate aestivation, several-celled

and 1-ovuled ovary, anatropous
and axillary flowers.

ovules, very short style, drupaceous fruit, fleshy albumen, woody stem, alternate leaves,

Celastrinece have, like Empetreee, small axillary flowers, polypetalous and isostemonous imbricate corollas, a
fleshy disk, an ovary with several 1-ovuled cells, ascending and anatropous ovules, a sub-sessile lobed stigma,

drupaceous

albuminous seed, and straight and axile embryo. Celastrinee> chiefly differ in habit, stipu2-ovuled ovarian cells, and the fleshy aril of the seed. The
few species of this family are dispersed over the Iberian peninsula. Central Alpine and North Europe,
North America, and the Magellanic region.
The leaves and drupes are acidulous the fruits of JEmpetrum niffrum are eaten in the North of
Europe for their antiscorbutic and diuretic properties. The Greenlanders ferment them, and obtain a
spirituous liquor.
From the drupes of Corema an acid drink is prepared in Portugal, and employed as a
fruit,

late leaves, perigynism, introrse anthers, often

;

febrifuge in popular medicine.

LXIII.

(EhAMNORUM

sectio^ Jussieu.

CELASTRINE^.

— CELASTEINIhEy Br. —CELASTRACEiE, LindL)

Euonymus.
Vertical section of flower (mag.).

Euonymus,
Seed without
aril, cut
vertically (mag.).

Euonymus.

Diagram.

Euonymus.
Seed cut transveraely
(mag.).

Splndle-tree.

(Euonymus

europfsus.)

—
LXIII.

Euonymus.
Seed

-vntli its aril
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E. latifolius.

(mag.).

;;;

E, linifolius.
ovLiles (mag.).

Penclulous ovules (mag.).

Upright

Corolla polypetalous, perigynous, isostemonous, wstivation imbricate. Pbtal,s
4-5, inserted on a fleshy disk, surrounding the ovary and occupying the bottom of the
calyx.

Stamens 4-5,

Ovules

ascending or

albuminous.

Ovary

inserted like the petals.

erect,

— Stem woody.

anatropous.

Leaves

Fruit dry

2-8-5-celled, cells l-2-ovuled.

or fleshy.

Seeds usually

arillate,

simple, stipulate.

Small TREES or shrubs, often climbing. Leaves alternate,, or rarely opposite,
simple, entire or tootlied, often coriaceous ; stipules small, very caducous. Flowers
5 , or unisexual, regular, axillary, cymose, small, greenish or reddish. Calyx 4-5-fid
or -partite, segments equal, imbricate in aestivation, persistent.
Disk fleshy,
annular or orbicular, lining the bottom of the calyx, and sometimes adnata to the
ovary.
Petals 4-6, alternate with the sepals, inserted under the edge of the
disk by a broad base, sessile, imbricate in sestivation, deciduous.
Stamens 4-5,
inserted under, on, or within the edge of the disk; filaments short; anthers introrse, erect, fixed by the base or back, connective often dilated, dehiscence longitudinal.
Ovary sessile, more or less buried in the disk, and sometimes adhering to
it by its base, of 2-3-5 1-2-inany-ovuled cells
style short, thick
stigma of 2-3-5
;

lobes; ovules usually

2, collateral,

;

erect or ascending, with a ventral raphe, some-

times pendulous, and then with a dorsal raphe (rarely many-2-seriate)

Fruit 2-5sometimes an indehiscent drupe or samara with 1-seeded cells, sometimes a
loculicidal capsule with semi-septiferous valves.
Seeds erect or ascending, usually
furnished with a pulpy coloured sometimes very much developed and cupular aril
testa crustaceous or membranous, traversed by a longitudinal raphe.
Embryo
straight, occupying the axis of a fleshy copious albumen ; cotyledons foliaceous, flat
.

celled,

radicle cylindric, inferior.

[Disposition of the tribes and genera of Celastrineae in the ' Genera Plantarum,'
including Hippocrateacece, which are omitted in the original of this work
:

—

Tribe I. Celastbe.s. Stamens 4-5, very rarely 10, inserted (except Schcefferla) on or
Filaments subulate, often incurved.
Seeds
beneath the margin of a conspicuous disk.
albuminous (exalbuminous in Hartogia, Kohoona, and some species of Maytenus). Euonymus,
Miorotropis, Maytenus, Elceodendron, Gatha, Lopliopetaluin, Cfymnosporia, Perrottetia, Kokoona,
Sariogia, Kurrimia, Oasslne, Gelastrus, Myginda.

Teibe

II.

H1PPOCEATIB.E (order Eippocrateacece, Endl, Lindl.).— Stamens

8,

rarely 2, 4, or

filaments flattened, recurved, sometimes adnate to the disk
Seeds exalbuminous. Leaves usually
anthers extrorse from the reflexion of the filaments.
8,

inserted on the face of the disk

poposite.

Hippocratia, Salacia.

;

—Ed.]

—

—

;
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LXIV. STAPHYLEACEiE.
For the

with jKcinea, Pittospoi-ets, and Stapliyleacem, see these families. Their
very close, and Jussieu placed them in the same family it is founded on
the woody stem, stipulate leaves, axillary small and greenish flowers, fleshy disk lining the calyx and
often adhering to the ovary, isostemonous and perigynous corolla, 1-2-ovuled cells of the ovary, upright
and anatropous ovules, fleshy or capsular fruit, the often arillate seeds, and the alhuminous emhryo; but
affinities of CelastrinecB

with Rhatnnece

affinity

is

;

Rharmiem the aestivation is valvate, the stamens are opposite to the petals, and the fruit, if a capsule,
usually divides into cocci.
The two families inhabit the same country. JEtionynms inhabits the temperate
regions of the northern hemisphere
Celastrus and the other genera are, with few exceptions, tropical and
in

;

and dispersed over Asia, America, the Pacific islands, Australia, and South Africa. HippocratiecB are also pretty equally distributed through Asia, Africa, and America.
Celastrinece usually possess
purgative and emetic properties, but are not used in European practice the bark of Celastrus is used as
an emetic in South America. The root and leaves of Myginda are esteemed as diuretics in tropical
America.
Catha edulis is an East African shrub, called Khat, cultivated by the Arabs, with whom it is
sub-tropical,

;

an article of commerce the bruised leaves produce an agreeable excitement, analogous, it is said, to that
induced in Peru by the use of coca ; it is also lauded by them as a sovereign remedy for the plague.
[In India the bark oi Eiiomjmus tingens is used to dye a yellow colour, with which the Hindoos make
the sacred mark on the forehead it is also used in eye complaints
The bark of E. Roxhurghii'ii an
astringent, used to reduce swellings in India.
The seeds of the European Euonyini are nauseous and
purgative, and said to poison sheep an oinlment made of them was formerly used to kill lice in the head.
The spines of Celastrus veneratus are said to inflict a poisoned wound. The drupes of Eltspdendron Kuba
;

;

;

are eaten in South Africa by the colonists.

The

seeds of Celastrus nutans and panicuhtus are acrid and

stimulant, and used as a medicine in India.
Of the Hippocrateaceee the fruit of Salacia pyriformis, a native of

nuts of Hippocratia comosa, the ' Amandier du Bois
mucilaginous and edible. Ed.]
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West

Africa, is eatable, as are the

French West Indies. The

fruits of others are

STAPH YLEACEJ^:}

(Celasteineaeum trihus,D.C.

CoEOLLA

of the

— STAPHTLEACBiE, Bartling.)

polypetalous, suh-hypogynous, isostemonoiis, oestivation imbricate.

6, inserted on a hypogynous disk.

Stamens

5, inserted with the petals.

—

Petals

Ovaet

2-3-

Ovules anatropous. Eetjit dry or fleshy. Embeto albuminous. ^T'E'M.ivoody.
Leaves compound, bistipulate.
Teees or erect sheubs.
Leaves generally opposite, 3-foliolate, or imparilobed.

pinnate

;

leaflets

opposite, petiolulate

teate at

Flowees ^ or
the base.
Calyx

inserted

on or beneath

deciduous.

Stamens

6,

;

stipules, twin,

at the base of the petioles,

imperfect, regular, racemed or panicled, pedicels brac-

deciduous.

free, coloured, 5-partite, asstivation imbricate.

a

hypogynous

disk,

crenulated,

inserted like the petals

;

aestivation

Petals

imbricate,

fllaments subulate, free, equal

opening longitudinally.
Caepels 2-3, united at the base, or
throughout their length, into a 2-3-celled and -lobed ovary ; styles equal in number
stigma undivided ovules
to the lobes of the ovary, distinct or cohering, finally free
many, inserted along the ventral suture, 1-2-seriate, horizontal or ascending, anatropous.
Feuit a membranous turgid capsule, its lobes opening at the top by the
ventral suture or a berry, 8-celled, or 2-celled by suppression. Seeds few or solitary
anthers introrse,

;

;

'

Sr(>

Sapindaccte, Sub-order V., p. 353.

;
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Staphylea,

Seed (mag.).

StapTiylea.

Seed cut parallel to
tUe cotyledons.

Staphylea,

Seed cut
perpendicularly to
the cotyledons.

Staphylm.
Seed cut transversely.

StapJujleci.

Pistil (mag.).

Staphylea.
Vertical section of flower
(mag.).

in each cell, globose, truncate at
the base; testa bony, shining.
Embeto stiaight, in a fleshy

scanty albumen, reduced to a
thin
ledons

layer

when

thick,

ripe

fleshy,

;

cotypla,no-

convex; radicle short, inferior
StaphyUa pinnala.

Stap?iylea.

or centrifugal.

Diagram.

PEINCIPAL GENERA.
Euscaphis.

Staphylea.

Turpinia.

Staphyleacea, joined by De Candolle to Celustrinecs, are connected with them by the pqlypetalouS
isostemonous corolla, imbricate sestivation, fleshy disk on which the petals and stamens are inserted, as-

cending and anatropous ovules, woody stem and stipulate leaves but Celasirinece have simple and alternate
still more legitimate affinity links Staphykacece
and a copious albumen.
;

leaves, usually arillate seeds,

A

with SapmdacetB and Acerineis; ior in the latter the petals are imbricate, and inserted, like the stamens,
on a fleshy, hypogynous disk, the ovary is two-lobed and of two carpels, the fruit is a capsule, the seeds are
ascending, and scarcely or not albuminous, the stem is woody, and leaves opposite. There is the same
relationship with Sapindacece, in many genera of which the leaves are stipulate, though not opposite.

—

—

;;
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These two families are scarcely separated from Staphyleacece except bj' the diplostemonous
curved embryo and they are united in the ' Genera Plantarum as tribes of Sapindacees. It
'

;

corolla and
is

the same

iu Hippoonstanece (see this family).

The few species of this little family
Mexico, Japan, and tropical Asia.
(Euscaphis)

is

North America^ the Antilles,
known. The root of a Japan shrub

are scattered over temperate Europe,

Their

employed as an astringent
Ed.]

u.seful properties are little

in dysentery.

[The seeds of Staphylea are

oily, austere,

and

slightly purgative.

LXV.

STACKHOUSIE^}

[Small HEEBS with watery juice, usually woody, simple or branclied, rootstocks
many erect simple or sparingly divided slender leafy branches. Leaves

giving off

scattered, alternate, rather fleshy or coriaceous, linear or spathulate, quite entire

Flowers 5 regular, in terminal spikes or racemes at the
or very minute.
Calyx small,
ends of the branches, or fascicled, 3-bracteate, white or yellow.
hemispheric, 5-lobed or -partite, lobes rather unequal, imbricate in bud. Petals 5,
perigynous, inserted on the throat of the calyx, linear or spathulate ; claws long, free
Disk thin, clothing the base of the
or connate limb reflexed, imbricate in bud.
calyx-tube.
Stamens 6, inserted on the edge of the disk, erect, included filaments
slender, the alternate shorter; anthers oblong, dehiscing longitudinally; pollen
obscurely 4-lobed, rough.
Ovaet sessile, free, sub-globose, 2-5-lobed or -partite,
stipules

,

;

;

2-5-celled

;

styles 2-5, free or

connate

;

stigma 5-lobed or stigmas

capitate

5,

;

ovule

Peuit of 2-5
from its base, anatropous, raphe ventral.
globose or angular smooth or reticulate or winged iudehiscent 1-seeded cocci,
Seed erect testa membranous
which separate from a central persistent column.
cotyledons short,
albumen fleshy. Embeto axile, straight, as long as the albumen
solitary in each cell, erect

;

;

obtuse

;

radicle inferior.

ONLY GENUS.
Stackbousia.

A

small and geographically limited order, embracing some twenty species,

Australia, with a solitary representative in

New

common

in extra-tropical

Zealand, and another that wanders north to the Philippine

most nearly with Celastrinees in technical characters, but its affinities are
In the disk and fruit it approaches Bhamneee. Robert Brown indicated an affinity with
Euphorhiacece, but on what grounds is not stated, nor have these been apparent to succeeding botanists.
Nothing is known of its uses. En.]
Islands.

quite

It appears to agree

unknown.

—

RHAMNEjE.

LXVI.
(EHAMJsroEUM genera, Jussieu.

—Rhamne^, Br. —Feangulace^,

B.C.

—Rhamnace^,

Lindl.)

CoROhLA polypetalous, perigynous,

isostemonotis, cBstivation valvate.

Petals 4-5,
Stamens

a perigynous dish, lining the calyx, and sometim.es the ovary also.
4-5, opposite to and inserted with the petals.
Ovaet free, or adnate to
inserted on

'

This order

is

omitted in the original.

£d.

the dish, of

;

,
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2-3-4 l~2-ovul6d cells. Ovules erect, anatropous. Feuit a drupe
or
albumen scanty —Stem, woody. Leaves simple, 2-stipulate.

Embryo

capsule.

large,

JRhamnus.

Rhamnus.

Flower (mag.).

Vertical section of flower
(mag.).

Bhamnus.
Pistil (mag.).

H. Frangula.
Transverse section of a
seed witli plane
cotyledons (mag.).

»

Rhamnus.

Rhamnus.
Buckthorn,

(Rhamnus Frangula.)

Vertical section of a
seed with lateral
raphe (mag.).

R.

utilis.

Section of a seed with
dorsal raphe and bent
cotyledons (mag.).

TeeeSj shrubs^ or undersheubSj branches sometimes spinescent, sometimes
climbing by their extremity, -which is bare of leaves [Gouama),
Leaves simple,
usually alternate, rarely sub-opposite or opposite, entire or toothed, petioled, sometimes minute or suppressed (Golletia) ; stipules small or 0, sometimes transformed
into thorns.

Flowers

? ox unisexual, regular,

solitary, or variously fascicled.

Calyx

adnate to the calyx, and lining

it

small, greenish, usually axillary,

5-fid or -partite, aestivation: valvate.

Disk

with a single or double layer, of various form.
Petals 4-5, usually inserted at the edge of the disk, aestivation induplicate-valvate,
rarely
(Colletia, Pomaderris),
Stamens 4-5, opposite to and, inserted with the
petals ; filaments sometimes adnate to the base of the petals, but not connate
anthers introrse, dorsifixed, versatile, sometimes ovoid, with longitudinal dehiscence,

sometimes reniform and 1-celled by confluence of the

cells at

the top, and opening

—
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into 2 valves by an arched

Ovary

slit.

free, or

buried in the disk, or more or

adnate to the calyx-tube, of 3-2-4 1-2-ovuled cells styles equal in number to the
cells, more or less connate
stigmas simple, distinct or connate ; ovules usually
solitary in each cell, erect, sessile or funicled, anatropous.
Fetjit superior or
inferior, rarely 1 -celled by suppression, sometimes an indehiscent fleshy spongy or
membranous drupe, sometimes winged, with a hard fibrous or woody 2-3-celled
endocarp, sometimes a capsule with 2-3 crustaceous cocci separating at the top,
pendulous from the axis, and opening when ripe at the base of their inner edge.
Seeds erect testa loose, raphe lateral or dorsal, chalaza thick albumen fleshy,
scanty.
Embeto large, straight, yellow or green cotyledons flat, fleshy radicle
;

;

;

;

;

;

short, inferior.

PRINCIPAL GENERA.
Hovenia.

Zizyphus.

Paliui'us.

Rhanmus.

Ceanotlius.

[Conspectus of the tribes and genera, from the

and Hooker
Tribe

fll.

'

Genera Plantarum

'

of

Bentham

:

VENTiLAGiNEJi.^Ovary superior or semi-superior.

I.

Pomaderris.

Pliylica.

Disk

the calyx-tube.

filling

Fruit dry, 1-celled, 1-seeded, girt at the base or up to the middle by the calyx-tube.
exalbuminous. Unarmed climbing shrubs, i/eaves altei'nate.
Ventilago, Smyihea.

Seeds

—

Teibe
celled.

ZiZTPHB.s;.

II.

Drupe dry or

— Ovary

Disk filling the calyx-tube.
by the calyx-tube endocarp 1-3--

superior or semi-superior.

fleshy, girt at the base or

up

to the middle

;

Paliurus, Gondalea, Beschemia, Ziayphiis, Sarcomphalus, Karwinsleia, Microrhamnus.

—

Tribe III. E.HAMNE.a!. Ovary inferior or superior. Disk various or 0. Fruit dry or
drupaceous, containing 3-4 cocci or pyrenes. RJiamnus, Ceanothus, Golubrina, Trymaliuvi,
Hovenia, Smtla, Phyliaa, Spyridiujii, Sageretia, AlpMtonia, Gryptandra, Pomaderris.

Teibe

beyond the

—

Ovary free or semi-superior. Calyx-tube deep, produced much
Stamens inserted on its mouth. Fruit coriaceous, of 2-3 cocci or a 1-3Trees or shrubs, often spinescent. Leaves opposite or small or 0. Colletia,
Coi.letiejs.

IV".

disk.

celled drupe.

—

Discaria, Retanilla, Trevoa, Talguenea.

Teibe V.
cocci, usually

GouANiEiE.

3-gonous

Oouania, Helinus,

— Ovary
Disk various. Fruit coriaceous, containing 3
— Shrubs. Leaves alternate, often broad. Grumenaria,
— Ed.]
inferior.

or 3-alate.

BeisseJcia.

The affinities of lihamnece Tfith Cclastriiiea and Ampelidece will be found under these families. Those
with AraliacecB are the same as with Ampelidece. They also approach Eloeagnem in the valvate calyx,
stamens inserted alternately with the sepals (at least in the isostemonous flowers) on a perigynous disk,
the erect anatropous ovule, albuminous straight axile embryo, woody stem, usually alternate leaves, and
But Elaiagneee are apetalous (which is also the case with some Rhamnem), their ovary
one-celled and -ovuled, their leaves are covered with scales, and are exstipulate.
The same analogies

axillary flowers.
is

and diff'erences are observable between lihamnece and Proteacece, and the latter also differ in the entire
absence of albumen.
EJiamnece inhabit the moderately hot regions of all countries of both hemispheres they are not rare
the torrid zone, but are never met with in glacial regions. [Colleliecs, so remarkable for their
;

in

hrancheswith cruciate spines, are wholly South American, New Zealand, and Australian.
all the genera in this family, the most useful to man are Rhamnus and Zizyphus. Rhamnus catharbears berries which contain a bitter prirciple, much used in the form of a purgative syrup. The fruits

leafless

Of
ticus

of

many

allied species (especially i?. infectorius) yield a

a considerable commerce.

R.

utilis

yellow or green colour, and as dyes are the objects of

and chlorophorus produce Chinese green.

The bark

of R. catharticus

m,

—
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also used for dyeing yellow, like that of H. Frangula, a common shrub throughout temperate Europe, the
tender and porous wood of which yields a very light charcoal, which is used, like that of Eumiynvas, in

the manufacture of gunpowder. The Zyziphi contain in every part astringent and bitter principles ; but
in the fruit this bitterness is corrected by a quantity of sugar and mucilage which render them edible.
Z. vulgaris, a native of Syria, was imported into Italy towards the first century of our era, and has lono'
been naturalized in the south of France its drupe is used as an emollient and laxative. The Z. Lokis,
;

the Nabk of the Arabs, is very abundant along the African shore of the Mediterranean its pulpy and
agreeable fruit vvas very celebrated among the ancients, and is still eaten.
[The succulent peduncles of
;

^oijejMa ete«s are
fehrifiiga.

The

much

eaten in China as a

fruit.

The Qwrna

bitter bark of Coluhrina is said to bring

the leaves of Safferetia thecezans as a kind of

tea.^

of Brazil

is

the acrid root of Discaria

on violent fermentation. The Chinese employ

Ed.]

LXVn. AMPELIDEJE,
(ViTES, Jussieu,

— Sarmbntace^, Ventenat, — Ampelide^, Kunth. —Vitace^,

Corolla polypetalous

Lindl,)

or sub-polypetalous, isostemonous, cestivaUhn valvate.

4-6, inserted outside a dish lining the calyx, and surrounding thehase of the ovary.

Petals
Stamens

Vine.
Vertical section of flower (mag.).

Vine.
Transvei-se section
of seed, showing
the ruminate

albnmen (mag.).

Vine, {Vitis vinifera.)

Vine
Flower without ccroHa (mag.).

,

entire

Vine.
and cut vertically
(mag.).

;
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4-5, opposite

Ovules
inferior.

to

erect,

and

Ovary

inserted with the petals.

Bbrkies 2-S-6-celled.

anatropous.

— Stem woody.

free, of

2-3-6 1-2-ovuled

Embryo

albuminous.

cells.

Eadicle

Trees or sarmentose shrubs, usually climbing, stem and branches nodose.
Leaves petioled, simple, palmate, digitate or imparipinnate, the lower opposite, the
upper alternate, opposite to the peduncles which are often changed into branching
Flowers 5 or unisexual, usually small,
stipules petiol^r, sometimes 0.
tendrils
Calyx small, 4-5-toothed or entire,
thyrsi.
or
greenish, in racemes, panicles
the outer base of the disk, coherent
on
inserted
4-5,
clothed with a disk. Petals
aestivation valvate.
Stamens 4-5,
{Leea),
base
the
at the top, sometimes connate at
;

opposite to the petals, and inserted with them, or fixed to the dorsal face of a subglobose 5-lobed cup, adnate to the base of the corolla {Leea) ; filaments short, distinct or sub-monadelphous at the base {Leea) ; anthers introrse, dehiscence longi-

Ovary

tudinal.

or

;

free,

of 2 2-ovuled

stigma capitate or peltate

collateral

;

Berry

and ascending.

often rugose, or folded within.

ruminate albumen ; radicle

cells,

ovules

or of 3-6 1-ovuled cells {Leea) ; style short
anatropous when solitary, erect when 2,

2-3-6-celled.

Embryo

Seeds

erect, testa bony, endopleura

short, at the base of a cartilaginous often

inferior.

GENERA.
Auipelopsia.

Oissus.

The genus

Pterisanthes,

Leea.

Vitis,

Pterisanthes.

which inhabits the Indian Archipelago, has a peculiar

inflorescence,

which

the flowers are unisexual, and inserted on a large flattened membranous receptacle the <? are marginal and pedicelled ; the $ sessile on the disk.
The affinities of Ampelidea are rather obscure. They approach Araliacece, and especially the Ivy, by
deserves to be mentioned

:

:

their

climbing stem, palmately lobed leaves, valvate aestivation of the petals, dorsifixed incumbent
embryo with often ruminate albumen.
The most important differ-

anthers, berried fruit, and] small

ence is in the position of the stamens, which in Araliaceai are alternate with the petals the epigyny
and the inverted ovule, which also distinguish these latter from Ampelide<e, are perhaps of less importance.
Hhamnece also are connected with Ampelidecs by the woody stem, often climbing by tendrils, the alternate
;

or opposite stipulate leaves, the valvate isostemonous petals inserted on a perigynous disk, the stamens

opposite to the petals, the' ovary often buried in the disk,
scarcely differ except in their penninerved leaves

and

1-2-ovuled cells, and the erect ovules. They
albumen being scanty or 0. Finally, some
and Meliacece, almost entirely founded on the

its

in the

distant relations have been observed between Ainpelidece
monadelphous stamens of the genera Melia and Leea.
Ampelidece abound in the tropics, but are much rarer in the temperate zones. None are found wild
The Vitis vinifera is apparently a native of Georgia and Mingrelia it is now cultivated
in Europe.
in all countries of which the mean summer temperature is not below 66° Fahr. ; where the temperature is
The Vine, if cultivated
lower, the saccharine principle does not develop, and the grapes remain sour.
Tlie V. vinifera is almost the only
in the tropics, grows rapidly, but the grapes wither before ripening.
the berries of the allied species which grow in the North American
species of the family useful to man
forests are acid and little sought.'
;

;

'

The

Vitis

Grape.

V.

much

parts of Cissus cordata and setosa are acrid, and applied

the origin of the Isabella

The leaves and fruit of
abound in a green colouring matter, which
soon turns blue, and is used to dye cotton fabrics in
Brazil.
V. Intifolia and others are famous in India for

Lahnisca of the United States

used in making wine, and
csstivalis,

is

of the

same country,

is

is

also

pleasant and edible, as are the berries of various Indian
species.

The Sultana Baisin is the seedless fruit of a
common Grrape cultivated in the Levant
Currant or Cormth Grape of commerce is the

variety of the

and the

fruit of another, cultivated in the Ionian Islands.

All

in India to indolent tumours.

C

tinctoria

their real or supposed properties in indolent ulcers and

toothache, and as detergents

— Er>.

and

purifiers of the blood,

LXVIII.
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and the young leaves of some

species,

when

cooked, serve for food.

LXVIII.
Corolla

SAPINDACE^,

Jussieu.

either 0, or com/posed of b -4: petals, imbricate, inserted outside

or annular dish.
the sepals, rarely

a glandular

Stamens usually inserted within the dish, double, equal, or fewer than
more.
Ovaet central or excentric, usually B-celled cells usually 1;

i

Ecelmderia.
cut verticaUy (mag.)-

Kcelreuterla.

Transrerse section of ovary (mag.)-

Koelreuteria.

Frmt.

LXVIII.

352

SAPmDACB^.

Stadmannia.
Frnit.

{sometimes 2-several-)

Embeto

capsule, samara, drupe, or berry.

Fruit a

ovuled.

curved, or rolled into a spiral.

Stem with watery juice, erect
Leaves alternate, or very rarely opposite,
generally compound, sometimes appearing simple by the suppression of the lateral
Flowees § or
stipules caducous, or often 0.
leaflets
petiole sometimes winged
Teees, sheubs or undeeshetjbs, rarely hbebs.

or climbing, often furnislied with tendrils.

;

;

,

polygamo-dicecious, racemed or panicled, pedicels bracteolate at their base, the
lower often changed into tendrils. Caltx of 5 usually unequal sepals, the 2 posterior
often united in one, all more or less connate, aestivation imbricate.

Disk

fleshy,

the base of the calyx, sometimes regular, forming an entire ring, or
lobed between the petals and stamens, sometimes unilateral, shorter, or wanting at
the posterior part of the flower, prolonged anteriorly into a lamina, sometimes
free, or lining

double, or divided into glands opposite to the petals.

Petals

0,

or inserted outside

the disk, alternate with the sepals, the posterior often wanting, the others equal or
unequal, imbricate or rarely sub-valvate claw velvety, or glandular within, furnished
in all the petals, or the anterior only, with a hooded or crest-like scale which often
;

terminates in an inflexed appendage.
(very rarely

around

its

united at

2, 4,

;

oo

),

Stamens usually

the base, equal or unequal;

Ovaey

style terminal,

8,

sometimes

10, rarely 5

usually inserted within the disk, rarely on

base, often excentric or unilateral

longitudinal.
celled

12 or

;

anthers

introrse,

dorsifixed,

free, central or excentric, a little oblique, 3-

simple

;

stigmas as

many

its

edge or

filaments filiform- subulate, free or

as cells

;

dehiscence

(rarely 2-4-)

ovules anatropous or campj'-

lotropous, inserted at the angle of the cells, usually solitary, sometimes

geminate,

usually ascending, with a ventral raphe and inferior micropyle, very rarely numerous

and horizontal, or inverted, funicle often swollen. Feuit 2- 3-4-celled, or 1-celled by
sometimes a woody, coriaceous or membranous loculicidal, septicidal, or circumsciss capsule; sometimes samaras winged
on their back, base or top, usually indehiscent sometimes a drupe or berry. Seeds
globose or compressed
testa crustaceous or membranous, sometimes winged, often
suppression, rarely 5-6-celled {Dodoncea)

;

;

;

arillate or largely umbilicate.

rolled into a crozier

;

Embeto exalbuminous,

cotyledons incumbent,

rarely straight, often bent, or

sometimes transversely folded, frequently

confluent into a fleshy mass; radicle facing the hilum, usually inferior, very rarely
superior.

—— —

—

—

—

—
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[Sub-orders, tribes and genera of Sapindacew according to the authors of the
'

Genera Plantarum
Sub-order

or unilateral.

'

:

SiPlNDJiJ!.

I.

— Stamens inserbed

Seeds exalbuminous.

A. Flowers usually irregular and 4-petalous.
* Ovules solitaiy.

Urvillea,

the disk, around the base of the ovary,

witliiii

Leaves rarely opposite.

Disk unilateral or very oblique.

Serjania, Toulicia,

Gardiospermum, PauUinia, Hemigyrosa,

Erioglossum, Schmidelia, &c.
* * Ovules 2 or

more

in the cells.

B. Flowers regular or nearly so.
*

Kcelreuteria, Gossignia, ^sculus,

Uagnadia, Stoohsia,

Mngorda, &c.

Bvplopeltis,

Ovule usually

* * Ovule

Disk complete.

Fruit capsular.

solitary.

Oupania, Thouinia, Batonia, Atalaya, &c.

Fruit indehiscent, not lobed.

solitary.

Talisia,

Hippubromus, Meliaocca,

Schleicher a.
* * * Ovule solitary. Fruit indehiscent, deeply lobed, or of 1-3
Oapura, Pappea, Beinhollia, Pometia, Nephelium, Heterodendron.
* * * * Ovules 2 or more.

Sub-order

II.

RarpulKa,

cocci.

Sapindus, Euphoria,

Eypelate, Xanthoceras, Llagunoa.

?

— Flowers regular.

Sepals and petals (when present) isomerous.
Ovarian cells 1-2-ovuled. Fruit with indehiscent lobes. Seeds
Leaves opposite. See order Acerinece, p. 354.

Aoeeinb.*.

Stamens variously»inserted.
exarillate,

albuminous.

—

Sub-order III, Dodone^. Flowers regular. Sepals and petals (when present) isomerous.
Disk or complete. Stamens inserted outside the disk (when present), or between its lobes.
Ovarian cells 1— 2-ovuled. Fruit various. Seeds albuminous. Leaves very rarely opposite.
Doduncea, Alectryon, Distichostemon, Pteroxylon, Alvaradoa, Aiionia.

Sub-order IV. Melianthej!.
hypogynous. Seeds albuminous.
p.

Embryo

irregular.
straight.

Stamens inserted within the disk,
Leaves opposite. See order Melianthece,

358.

Sub-order V.

Staphylej:.

—Flowers
Embryo

Seeds albuminous.
344—Ed.]

its base.

p.

—Flowers

This family

is

very closely allied

to

§

regular.

,

Stamens inserted outside the disk

Leaves opposite.

straight.

Acmnece and

at

See order Staphyleacecp-,

Malpighiacece, as well as to Hippocastane<s and

with Melianthea, which only differ in their
with Celastrineee but is distinguished from
irregular flowers, rarely isostemonous petals, stamens inthem by its
serted within the disk,' calyx with free sepals, and generally curved embryo.
Sapmdaeees abound in tropical regions, especially in America ; they are rare beyond the tropic of
Capricorn, and have not yet been observed north of the tropics, except in the North of China and in
Staphyleacecp (see these families).

It has equally

Through Staphyleaced it is
generally compound leaves, often

albuminous seed.

India (^Xanthoceras

')

;

affinity

also connected

;

Dodoneea abounds in Australia.

Sapindacece possesj very various properties:

'

an

They are inserted outside the disk

other undoubted Sapindace<e.

—Ed.

in Dodoneea

JNfany contain astringent

and

^

Kcelreuteria,

and Sapindus

A A

and bitter priilciples, sometimes

Stocksia,

Vngnadia, Cardiospermum,

offer other exceptions.

—

—

;
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comtined with a resinous matter and a certain quantity of volatile oil. The berries of several species and
the aril of others have an agreeahle taste, ovping to the mucilage, sugar, and free acids vrhich they conThe seeds of most
tain while others possess narcotic principles which render them eminently poisonous.
yield a fixed oil by expression.
The bark, root, and pulp of the fruit of the Soap Tree {Snplndm Saponarid)
are regarded as tonics; besides which, this pulp, like that of its Asiatic congeners, froths with hot water
like soap, and is used in washing, being said to cleanse more linen than sixty times its weight of soap.
The succulent
seneyalmsis are sought by the negros for their sugary and vinous taste.
The berries of
and well-tasted aril of Melicocca serves as food in Asia and America, as well as that of the Akee {Blighia
The fruit, cooked with
or Cupania sapida), an African plant cultivated over the tropics of both worlds.
sugar and cinnamon, is taken for dysentery, and when roasted is applied to indolent tumours. The species
of the genus Nephelmm rank high among Asiatic fruits; N. Litchi (Litchi), N. Longanum (Longan), N.
lappaceum (Eambutan), and their congeners, are cultivated for their excellent fruits, which are used in
inflammatory and bilious fevers. The Serjanice and the Paulliniee, American genera, are poisonous the
Brazilians use their juice to stupefy fish and it is from the flower of Serjania lethalis that the Lecheuquana bee collects a narcotic-aci-id honey, of which a small quantity produces raving madness, and even
death.
The juice of Paullinia Cururu is used by the savages of Guiana to poison their arrows ; the negro
the expressed juice of its leaves furnishes
slaves prepare a poison with the root and seeds of P. pinnata
the Brazilian Indians with a powerful vulnerary. The seed of P. sorbilis is bitter and astringent the
Brazilians powder it, and make it into a paste called gum-ana bread, which they roll into little balls or
cylinders; on their journeys they dilute this dried paste with sugared water, when it forms a refreshing
and febrifuge drink. [It owes its properties to a principle, guaranene, identical with theine. Ed. J Cardiospa-mum Halicacahum, a herb growing throughout the tropics, produces a mucous nauseous root to which
aperient and lithontriptic virtues are attributed, [but its leaves are cooked as a vegetable in the Moluccas.
Ed.]. Dodoncsa owes its scent to a resinous principle which exudes from its leaves and capsules; the
leaves of D. viscosa are used for baths and fomentations its seeds are edible. [The Mamheh and Choopa
of Malacca, species of Pierardia, and the Tampui (Hedycarpus malayanus) yield esculent drupes these
genera, hitherto regarded as Euphorbiaceous, have recently been referred to Sapindaceee. The seeds of
the wild Prune of South Africa (Pappea) abound in oil. Many produce most valuable timber, and the
The African Teak {Oldjieldia
structure of the wood of many climbing species is most remarkable.
The wood or
africana), doubtfully placed in EuphorbiacecB, is referred to Sapindanea by T. Mueller.
Pteroxylon utile, of South Africa, is hard, and as handsome as Mahogany its sawdust causes sneezing,
whence the Oape names of Neishout and Sneezewood. Hippodromus alata, of the same country, also
Ed.]
yields a valuable timber.
;

jS'.

;

;

;

;

—

;

;

;

LXIX.
(AcEKA, Jussieu.

ACERINE^}

—Aceeine.^, D.C. — Aceeaoe^, Lindl.)

Petals 4-5, hypogynous, imbricate, sometimes 0.
Stamens equal or more in
number than the petals.
Ovakx 2-lobed, of two 2-ovuled cells ; style central. Ovtjles
pendulous, curved.
Fruit a samara. Embeyo exalbuminous ; cotyledons folded or convolute; radicle descending.— Stem, woody.

Leaves opposite.
Tbees with sugarj, usually limpid, but sometimes milky juice; 6m*! scaly.
Leaves opposite, petiolate, usually simple, palmi-nerved and -lobed, rarely entire or

imparipinnate,

leaflets

pedicels

stipules 0.
Flowees g or often polygamocompound raceme or corymb, axillary or terminal
Calyx 4-5- (rarely 6-8-) partite, segments often

petiolulate

dicecious, regular, in a simple or

with a caducous bract.
'

;

See Sapindacete, Suborder

,

III,, p. 363.

—En,

;
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Petals 4-5 or 0, often sepaloid, inserted on the
edge of a free disk surrounding the base of the ovary, shortly clawed, aestivation
imbricate.
Stamens inserted with the petals, equal or more numerous, 4-12, oftener
coloured, imbricate, deciduous.

Maple,
Seed entire and cut (mag.).

Maple,

Young

pistil (mag.).

Acer

$

J^egUTido*

flower.

8; filaments filiform, free, sometimes very short; anthers 2-celled, introrse, oblong,
basifixed or versatile, dehiscence longitudinal.
Ovabt free, sessile, 2-celled, 2-lobed,
compressed perpendicularly to the septum ; style central, sub-basilar ; stigma bifid
ovules 2 in the central angle of each cell,

superimposed or collateral, pendulous,
samaras or 1- (rarely 2-) seeded cocci, prolonged into a
dorsal coriaceous or membranous wing, reticulate, and remaining suspended to a
Seeds ascending ; testa membranous ; mdoplewra
carpophore, as in Wmhelliferw.
campylotropous.

Feuit of

2

AA

2

— —
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Embeto exalbuminous

fleshy.

folded or convolute

;

;

cotyledons foliaceous, green, accumbent, irregularly

radicle descending, facing the hilum.

GENEEA.
Dobinea.

Kegundo.

Acer.

AcerinecE, regarded bj' Bentham and Hooker fil. as a sub-order of Sapindacece (see p. 353), only differ
from tbese in their always opposite leaves and non-appendiculate petals, and in their occasionally trimerous
fruit (Acer pseudo-Platamts) as in most Sapindacece. Hippocastanea only differ from Acerinece in their capsvde
with semi-septiferous valves and are further allied, since in both orders the buds bear both leaves and
flowers.
For the affinity with Malpighiacece see p. 301.
Acerine(S inhabit northern temperate regions, and especially Japan, the Himalayas, and eastern North
America. The curious genus Dohinea, which is placed in Acerinece, is Plimalayan ; [it has apetalous ?
flowers -without a disk, and a one-celled ovary, which ripens into a small broadly-winged achene. Ed.].
,

;

which is obtained by incision of the
Maple Sugar of Canada), or allowed to ferment and thus
form spirituous or acid liquors. Their bark is astringent, and yields reddish or yellow colouring principles.
[The wood of various species is of great value, especially the Bird's-eye Maple of America. Ed.]
Acerinece contain a sugary sap, milky in some, limpid in others,

trunk, and

is

either evaporated for sugar (the

LXX. HIPPOCASTANEyE,"Large
Ungnadia.
leaflets

;

or

— Ed.

teees

small
J,

with scaly buds.

Endlicher.

Leaves opposite

|^alternate

in

generally digitate, rarely imparipinnate, with toothed or crenate

Flowees

stipules 0.

Calyx campanulate

^

or tubular,

or polygainous, in racemes or terminal thyrsi.
5-fid,

lobes

Petals 4-6,
Disk

unequal, imbricate.

inserted on the receptacle, unequal, clawed, not appendiculate, imbricate.

hypogynous, entire, annular or unilateral. Stamens 5-8, usually 7, inserted within
the disk, and free filaments filiform, exserted, ascending anthers 2-celled, dehiscence
longitudinal.
Ovaet sessile, oblong or lanceolate, of 3 2-ovuled cells style conical
;

;

;

or filiform

;

stign%a pointed

ovules curved, fixed to the central angle of the

;

cell,

superimposed or horizontal, or one ascending, the other pendulous. Capsule coriaceous, naked or spinous, 3-eelled or 2-1 -celled by suppression, loculicidal, valves
semi-septiferous.
Seeds usually solitary in each cell; testa coriaceous, shining;
hilum basUar, large. Embeto exalbuminous, curved ; cotyledons large, thick, fleshy,
often more or less confluent radicle short, near the hilum.
;

PEINCIPAL GENEEA.
^sculus.

The

little

Pavia.

Ungnadia.

group of Sippooasfanecs, which evidently belongs to the family of Sapindacece,

tinguished from the latter by

is

only dis-

opposite digitate leaves and the 2-ovuled ovarian cells; and

its

it

must

further be observed that the genus Ungnadia, placed

pinnate leaves, which bring

it

Hippocastama are chiefly

by botanists near ^scmIuh, has alternate and imparistill nearer to Sapindacece.
For the affinity with Aoerinecs, see this family.
North American, except Castanella [which is not referable to Hippooastaneee,

'
Included in the Genera Plantarum in Sapindaces,
where it does^ot even form a tribe the leaves^f Uiig'

'

;

nadia being alternate invalidates the only character
distinguishing

it

from Sapindacece proper.

En.

—

—

LXX. HIPPOCASTANBiE.

Horse-cliestnut.

Diagram.

in its restricted sense],

castanum)
species,

is

Horse-chestnutStamen (mag.).

which belongs

to

New

cultivated in Asia and Europe [but

357

Horse-chestnut.
and cut vertically.

Seedj entire

Grenada
its

;

one species, the Horse-chestnut (yE. Hippo-

origin is wholly

unknown.

one Himalayan, and the other tropical, found in Silhet and Assam.

There are also two Indian
Ed.]. The bark of the

Horse-chestni;t contains gallic acid and a bitter principle, which make it rival, as a tonic, that of the
Willow; its seeds, the taste of which is at once mild and bitter, are rich in starch, and are given in
Turkey to broken-winded horses reduced to powder they serve as soap roasted they are used as coffee and
fermented they yield a spirituous liquor, which yields alcohol by distillation the young aromatic buds
have been employed in place of the Hop in the manufacture of beer. [The fruit and leaves of the American
;

;

;

;

^.

Ohioemis (Buckeye) are considered to be deadly poison.

Ed.]

'
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LXXI. MELIANTHEyE,^

Endlicher.

Meliaiithus.

Flower (mag.)

MeUaiiihu
Fruit.

MeUanthus.
MeUanthus.
Seed (mag.).

Mdiantlms.

Plowef deprived of part of its
calyx and petals (mag.).

Seed, entire and cut vertically
(mag.).

Leaves

Shrubs, glabrous, glaucious or whitish.

pinnate, leaflets unequilateral, toothed, decurrent
one, very large, intrapetiolar.

Flowers

g

,

;

Bevsema ahyssinica.
Diagram. (From
Planchon's ' Mtooire.')

alternate, stipulate, impari-

stipules 2, free, or united into

in axillary

and terminal racemes,

shortly pedicelled, bracteate, the lower sometimes apetalous, with 2 fertile and 2

Calyx compressed,

of 5 unequal segments, the inner very short,
distant, gibbous below, hooded at the top ; the others lanceolate, flat ; the two upper

sterile

stamens.

larger, covering the lateral.

Petals

5,

excentric (the fifth minute or

0), subperi-

gynous, narrow, long-clawed, cottony in the middle. Disk thickened, unilateral,
Stamens
lining the gibbous bottom of the calyx, and distilling an abundant nectar.
'

A

sub-order of Saplndaceis

;

see p.

3o3.— Ed.

—
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hypogynous, inserted within the disk, nearly central, didynamous and a

inclined

;

anthers introrse, 2-celled, ovoid-oblong, dehiscence longitudinal.

little

Ovaet

oblong, 4-lobed, 4-celled; style central, arched, fistular, {nrvowedi;. stigma 4-toothed

2-4 in each

;

on the inner angle above the middle, ascending or
horizontal, anatropous.
Capsule papery, deeply 4-lobed, with 4 1 -seeded cells
opening ventrally at the top. Seeds sub-globose, without aril testa criistaceous,
shining ; hilwm conical, foveolate -albumen copious, fleshy or horny. Embeto small,
ovules

cell,

2-seriate

;

;

green

;

cotyledons linear-oblong

;

radicle thickened at the tip.

GENERA.
Bersama.

Melianthus.

Greyia.

The genus Melianthus, which was formerly placed in Zygophyllece, is separated from it by its irregular
and racenaed flowers, perigynous and isostemonous petals, and ascending ovules. It is only distinguished
from 8apindace<B by its albuminous seed and it has therefore been annexed to this family by Planchon
and Bentham and Hooker, together with the genus Bersama, which differs in its often polygamous
flowers, its stamens all (or two only) united at the base, its one-ovuled ovarian cells, its capsule with
four semi-septiferous valves, and its arillate seeds.
[The remarkable and beautiful Natal genus Qreyia
is referred here by Bentham and Hooker ill. (Gen. PI. p. 1000), and though exstipulate, is regarded as a
member of Melianthem with partially consolidated carpels, which, being united by the margins only,
enclose one cell with parietal placentas.
The fruit breaks up into five follicles.- Ed.]
Melianthus inhabits South Africa one species has been introduced into Nepal [no doubt in gardens
only.
The whole plant has a remarkably heavy smell. Ed.].
The sugary-vinous nectar secreted by the disk of M. major is much sought by colonists and natives
of the Cape.
That of M, minor is thicker and less esteemed.
'

;

;

—

LXXII.

SABIAGE^,

Blume?

[Shrubs or trees, erect or scandent or sarmentose, with watery juice, glabrous
Leaves alternate, exstipulate, simple or pinnate, entii-e or
Elowees S of
Ineloeesoence various, usually panicled.
serrate, penninerved.
polygamo-dioecious, small or minute. Calyx 4-5-partite, imbricate in bud. Petals
4-5, equal or unequa,!, inserted on the receptacle, alternate with or opposite to the
Disk small, annular, lobed, rarely tumid. Stamens 4-5,
sepals, imbricate in bud.
inserted at the base or on the top of the disk opposite the petals, free or adnate to
the petals, rarely all equal and fertile with thick filaments, often 2 opposite the inner
smaller petals, perfect with clavate or obcuneate filaments, and 3 antherless scalelike ; anthers didymous, separated by a thick connective, or dehiscing transversely
Ovart sessile, 2-8-celled, comor by a deciduous calyptra ; pollen minute, globose.
or with simple hairs.

pressed or 2-3-lobed

;

styles

connate or cohering, with stigmatiferous

simple, sessile on the lobes of the ovary ; ovules 1-2 in each

cell,

tips, or stigmas

collateral or super-

imposed, horizontal or pendulous, raphe ventral, micropyle inferior, remote from the
funicle.
Eeuit of 1 or 2 dry or drupaceous indehiscent carpels, often sub-globose,
'

,''

Staphylm having albuminous seeds completely unites these
This order

is

omitted in the original.

—En.

families.

—En.

—
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top usually deflexed, compressed and reniform in Sabia ; endocarp crustaceous or
bony, 1-seeded. Seeds compressed or siib-globose, adnate by a broad hilum to the
base of the cell ; testa membranous or coriaceous ; albumen 0, or a thin layer adnate
to the testa.
Embeto with thick rugose or membranous contorted cotyledons, and

an

inferior curved radicle pointing

upwards to the hilum.
GENERA.
OpLioeavyon.

Phoxanthus.

Meliosma.

Sabia.

A small but well-defined order

of four genera and about tbirty-two species, differing from its allies
stamens opposite the petals. It is related to Terebinthacecs and Sapindaceee, but diifera
from both not only in the above character, but from TereUnthacece in the always few stamens, anthers, filaments, two-OTuled ovarian cells, and deflexed carpels and from Sapindacea: in the short stamens, never
Sahia is very remarkable for the opposition of its bracts, sepals,
eight- in number, which are not decliuate.
petals, stamens, and ovarian carpels, which is perhaps unique in the Vegetable Kingdom. 'Its fruit and
certain other characters have caused authors to assign it to Menispermaceai, with which it has nothing

in the isomerous

;

whatever

in

common.

most part tropical Indian but Sabia is Himalayan also. Meliosma is common
and America; Phoxanthus and Ophiocarymi, monotypic genera, are from North Brazil and

Sabiacece are for the
to Asia

,

Guiana.

The wood of the Indian Meliosma is of excellent quality, and in considerable demand for houseThe singular embryo of Ophiocaryon, resembling a snake coiled up inside the nut, gives the
name of Snake-nut to the fruit. Ed.]

building.

TEREBINTtJACE^.

LXXIII.
(Anacaebie^, Br.

—Teeebinthace.*;, Kunth, —Anacaediaoe^,

Lindl.)

Petals inserted on an annular dish, equal in
Stamens equal or double the number of the
OvAET generally solitary, l-celled, 1-ovuled. Ovule suspended from a basilar
petals.
Feuit usually a drupe.
or lateral funicle.
Embeyo exalbuminous. Stem woody.
Leaves exstipulate.

FlOWEES

number

very often diclinous.

to the calyx-lobes,

sometimes

0.

—

Teees, large or small, with gummy or milky-resinous juice, often poisonous.
alternate, or very rarely opposite (Bouea), simple, 3-foliolate or impari-

Leaves

pinnate, exstipulate.

Flowees

S

,

or polygamo-dicecious, or monoecious, regular,

Calyx 3-5-fid or -partite,
Petals equal in number to the

small, axillary or terminal, fascicled, spiked or panicled.

often persistent, sometimes accrescent [Loxostylis).

calyx- lobes, inserted at the base or top of an annular disk, aestivation usually imbricate,

sometimes accrescent {Melanorrhaea), or

(Pistacia).

Stamens

inserted with

the petals, or double in number, very rarely more (Melanorrhaea), and then some
imperfect ; filaments subulate or filiform ; anthers very often versatile, introrse, dehiscence longitudinal. Ovaet l-celled (Anacardiew), or 2-5-celled [Spondiece), or very
rarely of 5-6 distinct carpels, of which all but one are sterile, or reduced to the style

[Buchanania]

;

style simple,

terminal or sublateral, sometimes several by the sup-
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Sumach.
Stamen (mag.).

Sumach.
accompanied by

Fertile flower

abortive flowers.

9

Pistachio.
flower (mag.).

Sumach..
Vertical section oE flower
(ma^.).

Sumach,

Hi

{Rhus Cotinm.)

(?

Sumach,
pruit, entire and cut

Pistachio.

Pistachio.
flower (mag.).

Embryo, entire
and cut transversely
(mag.).

Tertically.

Pistachio.

Sumach.
Fruiting and sterile

pedicels.

Pistachio,
Fruity entire and cut (mag.).

ovules with strongly
developed funicle (mag.).

Young

— — ——

—

;
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——

pression of the ovaries, whicli have become confluent with the fertile one ; ovules
solitary, pendulous, or broadly adnate to the wall of the cell, or suspended to a basal

ascending funicle, micropyle superior and raphe dorsal, rarely erect with the microFeuit usually
pyle inferior and raphe ventral {Anacardium, Mangifera, &c.).
receptacular
cup,
sometimes
a
or
girt
by
superior, rarely inferior {Eoligarna), free,
usually
{Anacardium),
a drupe,
receptacle
seated on a broadened pyriform fleshy
{Anacardium).
nut-like
Seed
rarely
endocarp,
indehiscent, or with a dehiscent
with
confluent
the
endosometimes
membranous,
or
inverted
testa
erect, horizontal
Embeto exalbuminous ; cotyledons plano-convex
carp ; hilum usually ventral.
;

radicle

'

more or

less curved, superior or inferior.

[The following is the new arrangement of Anacardiacece {Terebinthacew)
Genera Plantarum :—

in the

'

Tribe

I.

Anacaediej;.

— Ovary 1-celled.

A. Ovule usually suspended from a basilar funicle.
* Sepals

and

petals not accrescent.

Buchanania, Gomocladia,

Blius, Pistacia, Sorindeia,

Mangifera, Anacardium, Bouea, Qluta.
* * Sepals or petals accrescent.

MelanorrJicea, Swintmiia, Loxostylis.

B. Ovule suspended from above the middle of the
*

Leaves compound.

* * Leaves

***

Scliinus, Bolenocarpiis, Sinodingium, Odina.

Calyx not accrescent.

compound.

Calyx accrescent.

cell.

Astroniutn, Parishia.

Leaves simple (or pinnate in Mauria).—Semecarpus, Gorijnocarpus, Drlmy carpus,

Maitria, Holigana, Buvava.

Tribe

II.

Spomdieji.

— Ovary 2— 5-celled.

Sclerocarya, Sarpephyllum, &c.

Ovules pendulous.

Spondias, Dracontomelum,

Ed.J

Amygdalem, in their habit, woody stem, alternate leaves, periand (sometimes polyandrous) androecium ; in the solitary
They approach some Leguminonm in the same
carpel, usually drupaceous fruit, and exalbuminous seed.
Teirepoints, and also in the frequently monadelphous stamens, and in the more or less curved embryo.
hinthacecB are allied to Juglandem, which, like them, have diclinous ilowers, a one-celled one-ovuled ovary,
drupaceous fruit, exalbuminous embryo, woody stem, and alternate usually pinnate leaves. They are
also closely allied to Connaracece and Zanthoxyhce, and have therefore been placed in the same class.
JBurseracets scarely differ save in the two-ovuled ovarian cells and the ovules with superior micropyle and
Connnracem diifer in their distinct carpels with two collateral and erect ovules, and
ventral raphe.
Finally, Zanthoxylecs chiefly differ in their seed, which is furnished with a more or
their capsular fruit.
Terebintliaceee

gynous

approach

less copious

albumen.

TerehinthactcB are

beyond

JRosacece, tribe

insei-tiou of their polypetalous corolla

frequent in the intertropical zone of both continents

this zone, so that they are rare in the

Australia,

where however,

five

they diminish rapidly
Mediterranean region,', in South Africa, North America, and
;

genera occur.

Terehmthacece yield medicinal substances, edible fruits, [fine varnishes, Ed.], and
The principal species are the following
to dyers and cabinet-makers.

many woods

useful

:

'

This refers to genera and species, and not

to individuals

of Rhus, in some districts of the Mediterranean.

Ed.

;

for Fistacia of three species abounds, as

do several

—

—

— —

— ——

—
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A

Pistada vera (Pistachio).
tree of Persia and Syria," now cultivated throughout the Mediterranean
Fruit with an oily green seed of an agreeable taste, used by confectioners and pharmacists. P.
LentisKus.
A small tree, cultivated in the Greek Archipelago, and especially at Scio, yielding by incision
of its trunk an aromatic resin called mastic, softening in the mouth, slightly tonic and astringent, and much

—

region.

used in the East to perfume the breath and strengthen the gums [as also to flavour wines and confectionery.
In England it is used for varnishing pictures and in dentistry. Ed.]. P. atlantica, from Mauritania, also yields a mastic, employed in the same way.
P. Terebintkus, a Mediterranean tree, yields by

—

—

incision the

Ohio or Cyprus turpentine, formerly used

in medicine, but

now

unjustly depreciated;

further produces curious horn-shaped galls, used for tanning leather in the East.

Ed,].

[it

,

Schinus Molle (False Pepper) is a small tree of tropical America with a sugary edible drupe and a
mastic with the odour of pepper, slightly purgative. [Fragments of the leaf floated on water move about
by jerks, owing to the discharge of a volatile oil from the tissues. Ed.]

Duvaua dependens is a small Chilian tree with fermentable seeds which yield an intoxicating drink.
Shus Coriaria (Varnish-tree) is a small Mediterranean tree, the dried and pulverized leaves of which
furnish a tan much used in the preparation of leather its acid fruit is used in Turkey as a condiment.
The flowers and fruits of R. typhina, a North American shrub, are there used to sharpen vinegar, whence
R. Cotimis, a South European shrub, yields Venetian Sumach, or Young
its name of Vinegar-tree.
;

aromatic and astringent, and

is used as a febrifuge.
R.
North America, has a milky volatile very acrid
juice, the touch of which, or even an exhalation from it, brings on violent erysipelas [in many persons,
Ed.].
An extract is prepared from the leaves, and used in
whilst others are wholly unaffected by it.
some cutaneous disorders. ft. Vemix, a Japanese shrub with milky juice, of which is composed Japanese
varnish. Other trees of the same family, natives of China and India, yield also by incision a very deleterious resinous juice, employed in the composition of Chinese lacquer. The juice of R. venenata, of North
America, is not less deleterious, and is similarly employed. R. Succedanea yields the Vegetable Wax of

Fustic, a valuable orange-yellow dye.

Toxicodendron (the Poison

Sumach

Its

bark

is

or Poison Ivy), of

—

Japan [which is found as a thick white coating of the seed within the capsule.— Ed.].
Melanorrhma usitntissima yields the celebrated black varnish of Burmah and Martaban. [A similar
varnish is yielded in India by the fruits of Soligarna Imigifolia. Ed.]
Mangifera indica, an East Indian tree introduced into the Antilles, yields the Mango, a large drupe,
variable in colour and size, of a perfumed and sugary-acid taste, becoming purgative when eaten to
Ed.].
excess [but which is one of the best of tropical fruits. Its bitter aromatic root is used medicinally.
Anacardium occidentale, an American tree now naturalized throughout the tropics, yields the CashewIts
nut, which contains in its pericarp a caustic oil [and black varnish], and in its seed a sweet oil.
greatly enlarged and pear-shaped receptacle, called the Cashew-apple, is juicy, fleshy, sugary and acid in
The true Cashew wood is furnished by a tree of the Antilles belonging
taste, but a little acrid.

—

;

the family of Cedrelacea.

to

The juice

of the pericarp oi Semecarpus gives an indelible black dye, used

marking linen.
Spmdias purptirea (Spanish Plum) is a West Indian tree with an acidulous sugary drupe. 8. dukis is
[S. kitea, Mombra,
cultivated in the Friendly and Society Islands for its wholesome and refreshings fruit.
and tuberom, yield the Hog Plum of the West Indies.— Ed.] S. birrea, a native of Senegambia, has
for

a fermentable fruit from which the negros make a spirituous liquor.
[The gum of Odina Odier is used for plasters in India.— Ed.]
'

The

native country of the cultivated Pistachio nut

unknown, and it is doubtful whetliei' it may
not he a cultivated form of P. atlantica, or some
other species. The plant is omitted in De Candolle's

(P. vera) is

'

Gtographie Botanique.'

was informed that
only told.— Ed.

it

I did not find it in Syria, and

was known there

in cultivation
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CONNARACEJ^}

LXXIV.

Leaves alternate, excoriaceous, always quite entire.

[Erect or climbiug trees or shrubs with watery juice.

imparipinnate

stipulate, 1-3-foliolate or

;

leaflets

Flowers rather small, usually g regular or nearly so, in racemes or panicles.
Calyx 5-fid or 4-5-partite, usually persistent and embracing the base of the fruit,
,

membranous, or annular and embraeing the
Stamens 5 or 10, perigynous or hypogynous, sometimes deelinate, if 10 those opposite the petals usually smaller and
often, imperfect filaments filiform, usually monadelphous ; anthers short, didymous,
Petals 5, linearbursting longitudinally, introrse or extrorse after flowering.

Disk

imbricate or valvate in bud.

0, or

bases of the stamens, sometimes unilateral.

;

oblong, free, or cohering slightly in the middle, imbricate or very rarely valvate in
bud. Carpels 5, rarely 1-3, globose, free, hirsute, 1-celled ; styles subulate or fili-

form

ovules 2, collateral, ascending from the
Fruit of usually a solitary sessile or stipitate
follicle, dehiscing by the ventral (rarely by the dorsal) suture, often hairy within, 1(rarely 2-) seeded. Seed erect, arillate or not testa thick, sometimes fleshy, coloured,
and aril-like around the lower half of the seed ; aril fleshy, coloured, entire, dimidiate or cupular.
Embryo either exalbuminous with amygdaloid cotyledons, or
with fleshy albumen and foliaceous cotyledons radicle superior, very rarely ventral.
;

stigmas capitellate, simple or 2-lobed

inner angle of the

;

orthotropous.

cell,

;

;

PEINCIPAL GENERA.

A

Byrsocarpus.

Ageltea.

Eourea.

Connarus.

Manotes.

Onestis.

Tricliolobua.

EUipanthiis.

considerable order, of a dozen genera and 140 species, of very complex affinities, perhaps moat

closely allied to TereUnthacecB, but differing in the hermaphrodite flowers, geminate orthotropous ovules,

and constantly superior radicle. The exstipulate leaves, usually albuminous seed, orthotropous collateral
ovules and superior radicle distinguish it from Leguminoscs. Planchon has pointed out its many points
of analogy with O.raZjtfefS, especially through the genus Connaropsis ; but their corolla is not contorted,
their carpels are free, and they differ essentially in the ovules, seed, and embryo. Byrsocarpus presents
the remarkable structure of lacunose cotyledons. Sic. the petals are valvate in Tricholobus, and (according
to Blume) its ovules are anatropous, which character may remove it from the order.
Connaracece are altogether tropical, and chiefly Asiatic and Malayan but many are American, African,
and several Australian and Pacific. They are chiefly valuable in an economic point of view for their
woods of these one is the beautiful Zebra wood {Connarus Lambertii), a native of Guiana. The aril of
some species is edible. The seeds of C. speciosas, a large Rangoon tree, yield an abundance of oil, and
;

;

:

its

wood

is

very useful, as

is

that of C. paniculatus.

—Eb.]

LXXV. LEGUMINOSJE.
(Papilionace^

Herbs, shrubs,

Flowers

or

et

LoMENTACE^, L,
Leaves

trees.

irregular or regular,

5

,

—Leguminos^,

alternate,

usually

or sometimes diclinous.

hypogynouSf regular and valvate in aestivation, or irregular
'

This order

is

not described in the original,— Ed.

Jussieu.)

compound,

stipulate.

Corolla perigynous
and imbricate, rarely

or
0.
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Stamens

inserted with the corolla, double in

2-celled.

Pistil generally 1-carpelled, becoming a pod or an
imdehiseent fruit, often
Embeyo generally exalbuminous.

jointed.

SuB-OEDEE

I.

number

MIMOSE^,

Acacia iaxa.

Mimosa pudica.

to the petals, or indefinite

Agglomerated pollen-grains.

;

anthers

Br.

Albizzia.

Embryo

(mag.).

Albizsia,

Andrceclmn (mng.).

Stem woody, rarely herbaceous, unarmed or thorny, straight or sarmentose
sometimes aquatic and floating (Neptunia). Leaves simple {phyllodes) or 2-3-pinnate, sometimes irritable ; petiole inserted on a small cushion, usually furnished
with petiolar or spinal glands; stipules free, caducous, sometimes persistent and
Flowbes ? , often polygamous, regular, in a spike or head, rarely in a
spinescent.
panicle or corymb.
Calyx 4-5-fid or -partite, aestivation generally valvate. Petals
as many as the sepals, inserted on the base of the calyx, or distinctly hypoo-ynous
free {Parkia, Prosopis), or more or less coherent into a tube {Acacia, Mimosa, Inga,
&c.), sestivation generally valvate.

very rarely equal {Desmanthus)

;

Stamens usually double or multiple the

petals,

filaments free (Adenanthera, Desmanthus, Entada

;
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Gagnebina, &c.), or monadelphous [Alhizzia, FarJcia, Prosopis, Inga, &c.)

;

anthers

small, rounded, dorsifixed; pollen-granules often agglomerated in fours or sixes.

Eipe

CAEPELS

solitary,

or

very rarely many,

free

(Affonsea)

;

ovary

1-celled

and 2-Talved, or pluricelled owing to transverse
or lomentaceous septa, wMcli sometimes attain enormous proportions {Entada).
Seeds often marked with an areola. Embbto straight, usually exalbuminous, very
rarely albuminous [Filloea).
ovules anatropous.

Pod

1-celled

PEINCIPAL GENERA.
Pavkia.

LXXV. LEGUMINOSiE.
SuB-OEDER

Cei'cis

III.

GJHSALPINIE^,

Cercis.

Siliquas/rum.

Cercis.

vertically.

Br.

Cercis.

CercU.

Section ol seed
parallel to plane
of cotyledons.

Section of seed
perpendicular to
plane of cotyledons.

Calyx.

Cercis.

Flower cut
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Pod,

Cassia tora.
Cercis.

Cercis.

Transverse section

Wings.

Keeh

of seed (mag.).

Stem woody,

Copai/era Langsdorfii.
Arillate seed
(mag.).

straight or climbing, sometimes flexuous, flattened, ribbon-like
stipulate.
Flowers 5 , rarely dioecious

(Bauhinia).

Leaves, generally compound,

COeratonia),

imbricate

racemes or spikes.

in

sestivation,

Calyx

nearly

regular

usually 5-nierous.

or

sub-papilionaceous,

Petals inserted on the

in

calyx,

sepals, rarely 3, 2, or 1, sometimes
{Oopaifera,
usually 5, alternate with the
with
the
inserted
petals
generally
filaments
fewer,
or
10
;
Stamens
Geratonia).
less
unequal.
or
Carpel
ovules
more
solitary;
,
{L&ptoloiium)
free rarely coherent
indehiscent,
sometimes
pluricelled
by
often
or
dehiscent
Pod
anatropous.
marked
Embryo
often
with
an
areola.
Seeds
OleditscUa).
transverse septa {Cassia,
albuminous.
straight, exalbuminous, or often

—

;
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[The Sub-order
Teibe
usually

5,

OoBsaljpiniece is

Bentham

:

—

Leaves usually unequally pinnate. Sepals free, imbricate. Petals
ScleraOvary-stalk free in the bottom of the calyx-tube ovules 3-ao

ScLEEOLOBiBa;.

I.

subdivided into seven tribes by

subequal.

.

;

lohhim, Fceppigia, Genostigma, &c.

Teibe

II.

—

Leaves 2-piiinate. Sepals free. Petals usually 5, subequal.
bottom of the calyx-tube ovules 3-oo rarely 1. Pellophomm, Mezo-

Eucjisalpinieji.

Ovarj-'-stalk free in the

,

;

new-um, Gcesalpinia, Hoffmanseggia, Hmmatoviylmi, Fterolobium, Gleditschia, Poinciana, Parkinsonia.

Teibe

Sepals 6, rarely 3-4, free,
Cassie^!.— Leaves equally or unequally pinnate.
Ovary free in
Petals 5-0. Anthers bursting by slits or pores.

III.

imbiicate, rarely subvalvate.

Seeds albuminous.

the base of the calyx-tube.

—

Cassia, Labichea,

Leaves entire, 2-lobed or -foliolate.

Teibe IV. BAUHiNiEiE.
Ovary-stalk free or adnate to the calyx-tube.

thers versatile.

Bialmm,

Oeratonia, &c.

Calyx gamosepalous.

Seeds albuminous.

An-

Bauldnia,

Cercls, &c.

—

Leaves usually pinnate. Sepals free, rarely valvate. Anthers
Brownea, Amherstiu,
Ovary-stalk laterally adnate to the calyx-tube ovules 3-co
Heterostemon, Humboldtia, Maerolobium, Afzelia, Tamarindus, Sohotia, Hymencea, Orudia.
Teibe V. Amheestie^.

versatile.

;

Teibe VI.
free,

CYNOMETEEiB.

—Leaves equally pinnate, or
Anthers

Petals 5-0.

imbricate or valvate.

.

Flowers small.

2-8-foliolate.

versatile.

Ovary 1-2-ovuled.

Sepals

Detarivm,

Gopaifera, Hardwickia, Gynometra.

Teibe VII. DiMOEPHANDEEiE.
toothed or -lobed.

Eryihrophlmum.

Petals

—Ed.

5,

— Leaves

imbricate.

1-2-pinnate.

Anthers

versatile.

Flowers small, spicate. Calyx 5Ovules oo
Backia, Dimorphandra,
.

J

Stjb-oedek IV.

PAPILIONAGEM,

Br.

Stem woody or herbaceous. Rootlets often covered with small tuberous excresLeaves stipulate, with no petiolar glands, often terminating in tendrils,
sometimes 0, and replaced either by stipules {Lathyrus Aphaca) or by herbaceous and
membranous wings edging the stem {Orotalaria Vespertilio) sometimes opposite
when young {Phaseolus). Flowers perfect, very rarely polygamous (^racAis), inflorcences.

;

escence axillary, in a raceme, spike, head, or umbel, or solitary, imbricate in aestivaCaltx more or less irregular, 6-toothed, -fid, or -partite, or 2-labiate, the two
posterior divisions forming the upper lip, the two lateral and the anterior forming the
tion.

lower lip. Petals usually 5, alternate with the sepals, soijjetimes 4, 3, 2, or 1
(Amorpha), inserted on a disk lining the bottom of the calyx, usually free, or rarely
coherent (Trifolium), unequal, the posterior petal {standard) embracing the others,
the two lateral {wings) alike, pressed upon the two anterior, which also are alike, often
conniving, and simulating a single petal {keel or loat).
Stamens 10, or less by
abortion ; filaments either monadelphous, or diadelphous by the separation of the
stamen opposite to the standard; or completely- free {Sophora, Cladrastis, Anagyris,
&c.).

Otakt

pluriovuled

;

solitary, opposite to the anterior sepal, sessile or pedicelled, usually

ovules situated along the suture facing the standard, campylotropous

LXXV. LEGUMINOS^.

Lathyrus.

Lathyrm.

Diagram.

Lathyrus.

vertical section of flower (mag.)-

Calyx (mag.).
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Tetragonolobus.

Fruit

Seed cut

entire and
dehiscent.

_

vertically (mag.).

Lathyrus.

Part of pod and

seed,

Colutea,

Seed <mag.).

B B
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Broom.

Fruit.

Astragalus.

Open

fruit.

Trefoil.

{Tri/olium pratense.)

Lucern.

Fruit (mog.).

Sainfoin.

Fruit.

—
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stigma terminal, or situated laterally on tlie inner side, below the
extremity of the style. Pod either 1 -celled, opening in 2 valves, which sometimes
separate from the placentas {Oarmichwlia) or divided into 2 cells by a longitudinal
;

;

septum {Astragalus, Oxytropis) or divided by transverse septa into superimposed
cellules; or divided by strangulation (isthmus) into 1 -seeded joints, which separate
when ripe. Seed with a soft, generally carunculate testa. Embeto exalbuniinous
;

or albuminous; radicle bent.

[Divided by

Bentham

in the 'Genera

Plantarum

into the following eleven

'

tribes.

Teibe

Stamens
Mirhelia,

I.

PoDALTElEj;.

10, free.

— Shrubs,

and numerous other

Tbibe

rarely herbs.

Leaves simple or digitately compound.

Anagijris, Thermopsis, Baptisia, Podalyria, Brachysema, Oxylohium, Ghorizema,
(chiefly Australian) genera.

—

Geniste J!. Shrubs or herbs. Leaves simple or digitately compound, leaflets
quite entire.
Flowers solitary, fascicled, or in terminal or leaf-opposed racemes- Stamens' 10,
iisually monadelphous. Priestleya, Bossicea, Hovea, Ooodia, Bafnia, Lotononis, LebecJcia, AspaII.

Ldburnum, Genista,

latJms, Crotalaria, Impinus,

TJlex, Oytisus,

&c.

—

Teibe III. Teifouej;. Herbs, rarely shrubby.
Leaves 3-foliolate, usnally toothed by
the excurrent nerves.
Stamens 10, monadelphous or diadelphous.
Ononis, Trigonella,
Medicago, Melilotus, Trifolium, Paroohetus.

—

Teibe IV. Lotej;. Herbs or shrubs.
Leaves pinnately 3-foliolate, leafle^is quite entire.
Flowers usually umbelled or capitate. Stamens 10, monadelphous or diadelphous alternate
;

filaments often dilated.

Anthyllis, Lotus, Hosackia, &c.

Teibe V. GALEGEiE.
pinnately S-oo

-

—Herbs

(not climbing), trees, or erect or climbing shrubs.

(rarely 3-1-) foliolate

seeded, and vesicular.

;

Pod 2-valved or

leaflets usually quite entire.

Leaves

small, 1-2-

Psoralea, Amorpha, Dalea, Indigofera, Gcdega, Tephrosea, Milletia,

Wistaria, Bobinia, Sesbania, Garmichcelia, GUanthus, Lessertia, Swaimsonia, Oolutea, Oaragana,
Astragalus, Oxytropis, Olyoirrhiza.

Teibe VI. Hedtsabej;.

—Habit of IV., V., and VIII., but pod

inarticttla^e.

Sempiurus, Or-

nithopus, Goronilla, Hippoorepis, ILedysarum, Onobryohis, Ormocarpium, MsoK^niOmyne, Smithia,

Adesm/ia, Araahis, Desmodium, Uvaria, Alysicarpus, Lespedeza.

Teibe VII. Vicieji.

—Herbs.

\.

Leaves abruptly pinnate, petiole ending in a tendril or

Stamen and pod

point, leaflets usually toothed at the tip.

of VIII.

Gicer,

Vicia, Lens,

Lathyrus, Pisum, Abrus, &c.

Teibe VIII. Phaseole^.

— Herbs, usually twining, rarely

usually pianately 3- (rarely 1-7- ) foliolate

;

erect, or

leaflets entire or lobed.

shrubs or trees.

Leaves

Pod

Gentro-

2-valved.

sema, Glitoria, Glycine, ITardenbergia, Kennedya, Brythrina, Mucuna, Butea, Galactia, Gamptosema, Bioclea, Pueraria, Ganavalia, Phaseolus, Vigna, Dolichos, Bhynohosia, &c.
'

Teibe IX. Dalbeegie.s;.

foliolate.

—Erect or climbing trees or shrubs.

Stamens monadelphous or diadelphous.

Pod

Leaves pinnately 1-3-5-qo

indehiscent.

-

Dalbergia, Pterocarpiis,

Lonchoearpus, Derris, Dipteryx, Inocarpus, &c.

—

Teibe X. Sophorej;. Trees or shrubs, erect or climbing, rarely small or subherbaceous.
Stamens 10, free. Dalhousiea,
Leaves pinnately 6-oo -foliolate, or broad and 1-3-foliolate.
Baphia, Galpv/rnea, Sophora, Ormosia, Myroxylon, &c.
Tbibe XI.

Swaetziej;.

See sub-order Swaetziej;,

EB

2

p.

366.

Ed.J
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The

extensive famil}' of Legmninosm

is

closely allied to

obviously, as M. Planclion has demonstrated, approach

Amyydakce

O.validei^, in

(see tliis family).
Mimosece
which, as in many Mimosece, the

stamens monadelphous, the ovules anatropous, the embryo albuminous and
and the leaves alternate, compound and irritable but the calyx of Oxalidece is
imbricate, the ovary 5-celled, the leaves are exstipulate, and the sten^ is generally herbaceous (except in
the genus Averrhoa). PapiliotwcecB are also near TereUnthacece, which resemble them in habit, their
alternate often compound leaves, perigyuous stamens, often solitary ovary, campylotropous ovule, and
corolla is diplostemonous, the
straight, the seeds aiillate,

:

exalbuminous embryo; but which differ in their regular flower, free stamens, usually fleshy fruit, and
exstipulate leaves; but here again the affinity is re-established by some Ccesalpinece {Ceratonia), which
are apetalous and dicecious, like many Terehinthacece, and the flower of which is sub-regular, and the
stamens nearly free.
they are rare in the sub-tropical regions of the northern
Mimosece abound in the tropical zone
bemisphere, and are especially numerous iu Africa and Australia. Tropical America produces a great
number of species, belonging to the group of huja.
Swai-tzieee inhabit iutertropical Ameiica and Africa*; none have yet been met with in Asia. Vapilionacece are found in all climates, but they mostly grow between and near the tropics, and in the Old World
Some Astrayali ascend the highest mountains. Ccesalpinece are numerous
more than in the New.
in tropical regions; they scarcely pass the tropic in the Old World, and are ratlier rare in North
;

America.

The

order Leguminosce

is

extremely serviceable to mankind

;

the farinaceous seeds of Papilionacece

LeymninoscB also yield more
whilst their herbage forms an excellent fodder.
substances used in medicine and the arts than any other order in the A'egetable Kingdom. >\"e will
enumerate the most important species, in their botanical order, and notice, in passing, certain noxious
are very nutritious,

ones.

Albizda anthelminthica, an Abyssinian tree, the bark of which is employed against taenia.
Acacia vera and arabica, North-east African, Arabian, and Indian trees, produce gum arable. A. I'erek,
A
Segal, and Adansonii, Senegambian trees, produce gum Senegal, .used similarly to gum arable.
decoction of the wood of the Indian A. Catechu yields Catechu, a thick juice, soluble in water, which
is

'

an astringent tonic.
Adenanthera pavonina, an Indian

tree, of

whose hard red

seeds,

named Kuara,

necklaces and bracelets

are made.
" \Deiai-ium Senegalensc, a Senegambian tree, yields an edible drupe.
I

Swarlzia tomentosa is a tropical American tree with a resinous sudoriiic bark.
tree of the Mediterranean region, whose lonientaceous fruit contains
Ceratonia Siliqua (Ciwoh).

A

a russet insipid edible pulp, serving as forage in Spain [and extensively imported into England for cattle
food].

Trees of tropical America, yielding by incision of the
Co])aifera officinalis, coriacea, cordifolia, &c.
trunk a turpentine called Balsam of Copaiba, used in catarrhal affections.
Madagascar tree, yielding a yellow resin named cojjal, which is insoluble
HymencBa cerracosa.

A

in alcohol, but soluble after fusion in linseed

oil,

and then in essence of turpentine, and

is

much

used as a

varnish.

Aloexvlon Ayallochum.

A

tree of

Cochin China, whose veined resinous aromatic wood, called Aloe-

wood, burns with a fragrant flame.
Cassia ohooata, acutifolia, lanceolata, &c., the Sennas, are plants of Upper Egypt, Syria, Arabia, India,
and Senegal, the leaves of which contain an active purgative principle, much used in medicine their
C. Jlstida, an Indian tree, bears a woody indehiscent
flattened pods are much weaker purgatives.
The seeds of C.
septate pod, named Cassia, the cells of which contain a sugary laxative black ptilp.
;

Ahsin are used in Egypt to cure chronic ophthalmia.
Tamarindus indha. A tree of India, West Asia, and Egypt, whose pulpy, acid, and sugary pods,
called Tamarinds, are used in medicine.
Hcematoxylon campecldanum, a Central American and West Indian tree, affords Logwood, which
contains a colouring principle (hematinc), much used iu dyeing black or dark red.
Ccesalinuia echinata, a Brazilian tree^ yields Brazil-wood, containing a red colouring principle (brasiline).

—
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C. cnriacea, of tropical Asia, yields

[C. Sappan yields the red

Castanospermum

the very astringent pods [called Divi Divi], used in tanning leather.
of Eastern India and Oeylon.J

Sappan-wood

australe,

an Australian

tree, yields edible seeds called

A tree "whose roots and seeds

Sopliora tomeniosa.
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Australian chestnuts.

are used in India to arrest choleraic vomiting.

The

flowers of Styphnolobimnjnpomcum are used in China as a yellow dye.
Myroxylan peruifeinim, a Peruvian [Central American] tree, yields a sweet-smelling liquid balsam,
composed of a resin, an oil, and a peculiar acid (cmnamic). M. toluifarum, a Columbian tree, [is supposed
to] produce the Balsam of Tola, a similar substance, used in chronic pulmonary catarrh.
Coumm-ouna [Dipteryx] odoratn, a Guiana tree with very hard and heavy wood, yields Tonquin
Beans, which contain a very odoriferous crystallizable principle (cnumarine), and are employed to perfume
snuff.

AtuUra surinamensis, inermin, racemosa, &c., tropical American
which are emetic, purgative, narcotic and vermifuge.

tree?, contain narcotic-acrid principles,

Geoffroya vermifuga and spinuhsa, Brazilian trees, of which the seeds possess an acrid and volatile
and are used as anthelminthics.

principle,

Dalberyia

[and other species], of Brazil, India, and Africa, afford Rosewood, as do

latifolia

many

species of Machrerium.

West Indian tree,

Pterocarpas Draco, a
resin.

[P. erinaceus yields the African

yields

by

incision of its bark Dragon's Blood, a red astringent

Rosewood and Kino, and P.

santnlinus, the red Sanders-wood, used

to dye red-brown.]

Buteafrondosa[3,n^i.B.superha],t\•e,ss(^i tropical Asia, yield by incision an astringent juice,

Eastern Kino

B

named

[and the flowers oi
frondosa afford an orange-j'ellow dye].
JDrepanocarpus senegalensis, an African tree, produces the true or Gambia Kino.
Ahnis preeatoritts is a tropicnl African and Asiatic climber, introduced into America, whose root
yields a liquorice, and its red shining seeds, with a black hilum, are used for chaplets and necklaces
[and as weights, called Metti (the origin of the woi'd carat) each seed weighs one grain very exactly].
DoUchos Lablnb [and other species are] Indian herbs with farinaceous edible seeds. Some neighbouring genera (as Pachyrrhizus) have tuberous rhizomes and edible seeds.
Phaseohis mdgaris is an Indian or American climber, or dwarf herb, the young sugary pods of which
;

.

;

are mucilaginous,
[^Cicer

and the seeds

^haricots) farinaceous

arietinum,\h& Chick Pea or

Gram

and

of India,

is

edible.

extensively cultivated in South Europe and the

East for its edible seeds its herbage yields so strong an acid (oxalic ?) that shoes are spoiled by walking
through a field of it. Ed.]
Faba mdgaris (Bean), Pisum sativum (Pea), Ervum Lens (Lentil), are annual herbs with farirfaceous
edible seeds those of Ervum Ermlia are poisonous, [as are those of some Phaseoli and Lathyri],
Apios tuberosa, Psoralea esculenta and hypogcsn, are North American herbs with tuberous, starchy,
;

;

edible rhizomes.
Alhftgi

Maworum

is

West

a

Asiatic and tropical and subtropical African shrub, from

Persian Manna, a substance analogous to the

Manna

of the Ash, and possessing the

same

which exudes

properties.

Muctina pruriens is an Indian annual, the pod of which is covered with stiff stinging hairs [called
Cowitch, and used as an anthelminthic]. The seed is called Donkey's Eye, from the large, pupil-like areola
on the testa.
Onobryohis sativa (Sainfoin)

under the name of

hats,

Arachis hypogcea

is

is

a perennial cultivated herb

marsh shrub of India, has

[^JEsckytiomene aspera, a

lAhola.

—Ed.]

an annual Brazilian herb which buries

starchv seeds (Earth-nuts) are both used as food and

bland

oil

;

which furnishes an excellent fodder.
wood, extensively used f(n' making

a very soft light

its fruit to

ripen the seeds.

Its oily

much valued by manufacturers on accornt

and

of their

three and a half millions of pounds of these are annually imported into Eranoe alone.

Voandeseia subterranea, a Madagascar herb with hypogsBOus pods like those of Arachis, also yields
edible seeds.

Lathyrus tuberosus

is

a perennial climbing herb with a feculent sugary rhizome,

before the introduction of the potato.
Vioia sativa (Vetch)

is

an annual climbing herb, cultivated

for,

forage.

much

cultivated

—
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Ast/ragalus creticus, verus and arutatus are Oriental shrubs, from tlie trunk of which exudes Gum
Tragacanth, a gelatinous juice [colloid], swelling in water, much used in pharmacy and manufactures.

Colutea arborescens (Bladder-Senna),.

A shrub indigenous to Southern Europe.

Leaves purgative, and

seeds emetic.
JIe?-miniera elaphroxylon.

A

shrub of Senegambia with a very light wood, used instead of corks

for

floating fishing nets.

Glyciirhiza glabra, echinata, and ylandulifera are perennial herbs of North-western Europe, with sugary
rhizomes, used in medicine as emollients. By decoction and evaporation their roots yield the dry extract
called Liquorice [or Spanish Juice],

Indigofera tinctoria, Atiil and argentea are tropical Asiatic undershrubs, containing in their leaves
Indigo, a colouring principle which
Melilotua officinalis (Melilot).

hay

An

is exti'acted

An

by fermentation

in water.

indigenous herb becoming odoriferous

when

dried,

and sweetening

used as an antiophthalmic.
Trigonella Faumm-grtscum (Fenugreek) is a herb with aromntic and bitter seeds, used as a resolvent

for cattle.

infusion of the flowers

is

and mixed as a stimulant with oats for horses.
Medicago sativa, lupulina, &c. (Lucern)
Trifojium pratense,

poultice,-

;

repens, &c.

(Clover), are

indigenous

excellent fodder-herbs.

Genista tinctoria (Dyer's Weed) is an indigenous dye-plant with diuretic flowers and purgative and
emetic seeds formerly prescribed for hydrophobia.

Sarothamnus scoparius (Broom) is an indigenous shrub with slender flexible branches [extensively
used for basket-work and as a diuretic]. The flowers are infused in milk, and used as a lotion for
skin diseases

;

the flower-buds, preserved in vinegar, are used like capers.
Whin), an indigenous shrub, much used for firewood [in France], affords

TJIex europceus (Furze, Gorse,

winter cattle-food.

,

Lupinus

atbtis,

varius, lutms, &c.

Annual herbs with feculent eatable seeds

;

stem and leaves used

as green fodder.

Crotalaria juncea

is

Anagyris fcdida

is

a Bengal shrub [whose fibre

is

extensively used as Sunn-hemp].

a Mediterranean shrub, called Stinking-wood, with purgative stimulating leaves

and very poisonous seeds.
Physost.igma venenosmn yields seeds called Calabar Beans
[they contain one of the most virulent
poisons, which possesses the curious property of causing contraction of the pupil.
Ed.].
;

LXXVr.
Stem

ROSACEA,

Leaves

herlaceous or woody.

or very rarely exstipulate (Spiraea,

of

Jussieu.

alternate [opposite in Eliodotypus], stipulate,,

Aruncus, &c.).

Inflorescence

varioMs.

Flowers

S, sometimes diclinous [regular, asymmetrical in Tribe Chrysobalanese], Caltx 5-4merous, imbricate or valvate in wstivation.
Petals as many as sepals, free, inserted on
the calyx, imbricate in cestivation, sometimes 0.
Stamens usually indefinite, manyseriate, inserted

various.

minous

like

the petals;

Ovules anatropous.

anthers 2-ceUed, introrse, dorsifixed.

Embryo

Pistil very

straight, ex albuminous, or very rarely albu-

(JSTevinsia).

Tribe

I.

POMAGBM,

Jussieu.

Stem woody.
Leaves with free caducous stipules.
Flowers 5 terminal, in
corymb, cyme, raceme or umbel.
Eeceptacular cupule (calyx-tube of many
botanists) enveloping the ovaries, and adnate to them, terminated by a,5-lobedcalyx.
,

a

LXXYI. llOSACE^.

Quince.
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Pear.

i^Cydotiia vulgaris.)

Pear.

{Pyrus communis,)
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Aronia rotmdifolia.

Aronia.
Carpel, entire and cut
vertically (mag.).

LXXVI. ROSACE:^.

Cotoneaster.
Carpelj ripe and cut vertically (mag.).

Petals

Stamens numerous..
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Cotoneaster.
Fruit.

Cotoneaster.
Fruit cut vertically (mag.).

sometimes 3, 2, 1, adnate to the recepascending; styles as many as
ovaries, free, or coherent by their base.
Fruit formed by the carpels and the succulent receptacular cupule, crowned by the calyx-limb or its scar, with 5 cells or
5.

tacular

cupule,

1 -celled,

Ovaries

2-pluri-ovuled

5,
;

ovules

fewer, enclosing 1, 2, or several seeds ; pericarp bony, indehiscent, perforated at the
base ; or cartilaginous or membranous, partially opening on the side of the axis. ^
^

Seed ascending

;

radicle inferior.

PBINCrPAL GENERA.
•Pyrus.

*Malus.

*Sorbiis.

"Mespilus.

'Cydonia.

*Ootoneaster.

*Eriobotrya.

*Photinia.

'Raphiolepis.

*StranviBsia.

*Crat8eoras.

*Aronia.

Osteomeles.

Tribe

Sweetbriar.

{Rom ruhigmosa.}

.

II.

UOfiBM,

B.C.

Yonug

Rose.
carpel (mag,).

LXXVI. EOSACE^.
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Kosebud.

Rose.

Rose.

Fruit (mag.).

Ripe carpel, entire aud cut vertically (mag.).

Stem woody, usually thorny, erect or sarmentose.
Leaves unequally pinnate,
with stipules adnate to the petiole, rarely simple, sometimes 0, and replaced by the
stipules.
Flowers 5 , in a terminal corymb, white, pink or yellow.
Receptacular
cupule (calyx-tube) usually ovoid, and contracted beneath the calyx, sometimes
cyathiform.
Sepals foliaceous, imbricate.
Petals 5, readily multiplying under
cultivation.
Stamens numerous.
Carpels numerous, inserted at the bottom or on
the inner wall of the receptacular cupule, which becomes fleshy when ripe.
Seed
pendulous ; radicle superior.
GENERA.
'Hulthemia.

*Eosa.

Rosa berberifolia, Pallas, is a small aphyllous shrub of Central Asia, in which the leaf is replaced
by two connate stipules simulating a simple reticulate wedge-shaped toothed leaf with an entire
or bifid tip.

A

rudimentary normal leaf

is

sometimes developed in the notch or bifurcation of the

stipule.

Tribe

III.

SANGUISOBBE^,

(PoTERiB^, Benilu

et

A. Gray.

Hooh fiL)

Sanguisorha.

Flower without calyx and
corolla (magO.

Sanguisorba.

Diagram.

Sanguisorba.
Fruit (mag.).

Bipe carpel cut
vertically (mag.).

Sanguisorba,
Pistil (mag.).

Agrimony.
Bipe carpel, entire and cut
yertlcally (mag.).

LXXVI. ROSACEA.

t

Agrimony.

Flower (mag.)*
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Agrimony.

Flower cut vertically (mag.).

Agrimoay.
(Agrimonia
Eupaioria.)

Ripe

Poterium.
cai-pel, entire

and cut
vertically (mag.).

Poterium Sanguisorba.

Poterium.
carpel (mag.1.

Young

LXXVI. EOSAGEiE.
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AlchemiUa.
Flower (mag.).

AlchemiUa.
Vertical section of flower (mag.).

A Ichemilla,
AlchemiUa.

Stamen (mag.)-

Afchemilla vvlgar'ts.

Fruit, entii'e and cut
vertically (mj^.).

AlchemiUa.
Pistil (mag.).

Leaves generally compound stipules adnatu
terminal,
small,
Flowers
to the petiole.
g or diclinous ; receptacular cupule of the
contracted
nrceolate,
at
the top, and bearing a 4-5-3-fid calycinal
and
flowers
?
5
limb calyx of the S flowers 4-phyllous {Poteriwm) or 3-phyllous [Cliffortia) ; petals
Stamens equal in number to the calyx-lobes {Sanguisorha) or
usually 0, rarely 4.
fewer {Margyricar^iis, Teiragloehin, &c.), or doubk, treble, or multiple {Agrimonia,
Aremonia, Cliffortia, Foterinm, &c.).
Carpels 1-4, free, enclosed in the receptacular
cupnle, ripening into achenes
stigmas capistyles sub-basilar, lateral or terminal
tate c>r penicillate.
Seed pendulous radicle superior.

Stem herbaceous, rarely woody.

;

;

,

;

;

;

LXXVI. ROSACEA.

Rubus,

Vertical section of flower (mag.)-

Potentilla.

Young

carpel (mag.)*

Po(enUlla.

Calyx and calyculus,

Eubus.

Poteniilla.
Itipe carpel, eutire
cut vertically.

and

Carpel (mag.l.
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Strawfcen-y,

{Fragaria vesca.)

Strawberry.
Vertical section of flower (mag.)«
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&c.), or terminated by a feathery style [Dryas, Oercocwrpus) or drupeoles on
Seed pendulous,
a usually dry receptacle {Bubus), sometimes fleshy (Strawberry).
radicle superior, or rarely inferior.
rarely ascending {Geum, Dryas)

Gomarum,

,

;

PRINCIPAL GENERA.
*Rubus.
Sibbaldia.

'Fragaria.

Comarum.

*Greum.

Dryas.

'Potentilla.

Waldsteinia.

[Divided by Bentham and Hooker fil. into two tribes of which one, Eube^,
with an ebracteolate calyx and 2 pendulous ovules, contains but one genus,
Buhus the other, Potentille^, has usually a bracteolate calyx and always one
;

;

ovule.

Ed.J

Teibb-V.

8PIBMAGEJE,

D.G.

Stem woody or herbaceous.

Leaves often exstipulate.
Mowers 5, axillary or terminal, in

cyme

or

partite,

a raceme,
panicle.

persistent.

Stamens numerous.

corymb,
Calyx 5Petals

SP*™"-

"^^spirma. Diagram.

6.

Carpels usually

5,

whorled,

free, rarely

ristil (mag.).

•„„^,-„„
connate, ripening

;

LXXVI. EOSACE^.

384
into follicles

stigma thick

style short;

;

;

Seed pendulous

ovules 2-12, pendulous.

radicle superior.

PRINCIPAL GENERA.
•Kerria,

'Spirsea.

Neviusia.

*Gilleiiia.

TjiiBE VI.

NEURADTS^,

Neillia.

B.C.

Leaves sinuate-pinnatifid, stipulate. Eeceptacular tube accrescent.
10.
Ovaries 10, dorsally adnate to the receptacular tube, and
ventrally free
Fruit a capsule
[styles subulate
stigma capitate ; ovule solitary]
with 1-seeded cells [orbicular, formed of 10 1-seeded follicles sunk in the hardened
receptacle].
Seeds pendulous.
Herbs.

Petals

5.

Stamens

.

;

;

GENERA.
.

Neurada.

Teibb VII.

Peach..

Vertical section oX flower (mag.)-

Giielum.

AMTGDALEJE,

Jussieu.

Peach.
Transverse section of ovary

Cerasus Mahaleb,

LXXVI. EOSACE^.

Cherry.

ClieriT.

iCei'ams vulgaris.)

Almond.
(Amygdalus communis.)
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CHRYSOBALANEJE,
Trees or shrubs.
teolate

;

Benth.

et

Hooh.fil.

Calyx ebracFlowers asymmetrical.
Leaves simple, quite entire.
Stamens unilateral, or in a complete whorl. Carpel 1
Fruit coriaceous or drupaceous, not included in the calyxascending.

lobes usually deciduous.

style basilar

;

OTules

2,

tube (receptacular cup).

Radicle inferior.

PRINCIPAL GENERA.
Chrysobalnnus.
Parastemon.

Licania.

Moquilea.

Parinarium.

Couepia.

Lecosteirion.

Slylobasium.

QVILLAJEJE,

Benth.

et

Eooh. fil.

Leaves simple, coriaceous, rarely pinnate. Calyx ebraeteolate lobes
Stamens 5-10-20. Carpels free or connate ovules one or more, ascending

Trees or shrubs.
usually persistent.

;

;

Fruit of 6 cocci or

or pendulous.

follicles,

or a capsule, not included in the calyx-tube

(receptacular cup), inferior and indehiscent in Fterostemon.

Seeds usually broadly winged.

PRINCIPAL GENERA.
Kagenackia.

Quillaja.

Eucryphia.

Lindleya.

Ed.]

Each of the tribes composing the entire group of RosaeecB may be considered as a separate family.
Amygdale<s approach Chrysohalanece ' in their 5-merous calyx and corolla, the insertion and number of the
stamens, the drupaceous fruit, the exnlbuminous embryo, the woody stem, and the alternate simple
stipulate

leaves

;

Chrysohalanem

differ

in

their eglandular

petiole,

the

[usually] inequilateral calyx,

unequal stamens smaller and often sterile on the side on which the calyx is least developed, erect
Itosacets, as a whole, strongly resemble Legmninosa; in habit,
seed, and the absence of hydrocyanic acid.
in the alternate stipulate often pinnate leaves, sometimes preciselj' like those of some Papilionaceee
Amygdalecs especially are closely allied to Leguminoia: by their axillary inflores{Osteomeles, Hm-helid).
cence, 6-merous calyx, imbricate corolla, solitary carpel, and glandular petioles resembling those of Mimosem,
like

which order they further secrete gum. The leguminous Painltonacees scarcely differ save in the irregular
and [often] connate filaments but in some genera of Leguminosa the flowers

corolla, definite stamens,

;

are regular or sub-regular {Iliematoxylon, Labiehea, Bauhinia, &c.), the filaments are free (Ceesa^inia,
Cassia, Oymnocladus, Oleditschia, Hyiiwnaia, &c.), and, as an additional afiinity, the fruit is sometimes a

Hence the only absolute

between these orders is in the calyx,
and next the axis in Hosacees (see the diagrams).
RosaeecB are connected with Saxifragea by Spirceacecs, and particularly by the genus Neviuda, the
seed of which is albuminous [as in various other genera, as Neillia, Eucryphia, &c.]. They approach
Cephalotete through Dryadece (see these families).
Ad. Brongniart has noticed an incontrovertible
woody stem rich in tannin, alternate stipulate leaves, inferior
affinity between PomacecB and Cupuliferce
the diagnosis almost
ovary with many two-ovuled cells, anatropous ovules, exalbuminous embryo
Finally, an
entirely rests on the absence of petals and on the ovules, which in Cupvliferce are pendulous.
analogy has been indicated by E. Brown between Amygdalea and ThymeleeB, founded on the insertion of
drupe (Detarium).
of

which the odd

distinctive character

sepal is anterior in Leguminosts,

—

;

the staniens, the monocarpellary pistil, oblique 1-celled one-ovuled ovary, pendulous ovule, subterminal
style, drupaceous fruit, and exalbuminous embryo with fleshy cotyledons; but Thymelea differ in the

'

Omitted in the

above.

Ed.

original.

Regarded as a

tribe of Eosaeeen

by Bentham and Hooker

fil.,

and as such

inserted

——— —— —

——

—

—

— ——
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nature of the elementary organs of their stem, in their aorid and hlistering principles, exstipulate leaves,
and the definite nuraher of their stamens. [The points of similarity between Roweem and Cupuliferee and
ThymeletB are more probably analogical resemblances.
Ed.] Pomacem all belong to the northern hemithey inhabit Europe, Asia, and North America they are common on the mountains of India,
and rare in Mexico, Madeira, North Africa, and the Sandwich Islands. Pyrus [in its limited sense] is
sphere

;

;

World the Mountain Ash often accompanies the Birch to the highest northern lationly found north of the tropics; Fragariu inhabits all northern temperate regions, as also
extra-tropical South America and the Moluccas
[an Indian yellow-flowered species is sub -tropical].

confined to the Old

tudes; Sosa

;

is

;

Brambles abound especially in the northern temperate regions of both worlds, [but there are comparatively
few species in America] they are rare in the tropics, and some are .''ound in the southern hemisphere as
far as New Zealand.
Potentilla, Geum, Dry as, Ayrimonia, Saiiguisorba, Poteiium, and Alehemilla mostly
inhabit the temperate and cool parts of the northern hemisphere
\_AlohermUa is essentially Andean, and
Ayrimonia is found in South' Africa, South America, and Australia]. Some 'SanguisorbeeB belong to
tropical and sub-tropical America.
The true Spirceaceis live north of the tropics the others in Peru and
Chili.
Newaders are confined to the south and north cf Africa [and West Asia]. Amygdalece for the
most part inhabit the north temperate zone a few only occur in tropical America, and some in the
Canaries, and Azores, and Sandwich Islands none have yet been met with beyond the tropic of Capricorn.
[^Prunus itself is not uncommon in tropical America, and Pyge.um is essentially tropical Asiatic, and is
also found in Africa and Australia.
Chrysohalaneee are chiefly tropical American, and many of them
Brazilian a few occur in tropical Asia and Africa
Quillqjees are
Stylohasium is Western Australian.
for the most part Western American
but Bucryphia is also found in Australia. Ed.]
The fruits of Pomaoeee contain mucilage, sugar, and malic acid, in proportions so well developed
and modified by cultivation, that this family has become one of the most useful in the Vegetable
Kingdom.
Cydonia mtlyaris (Quince). Fruit astringent, edible with sugar in jelly and syrup. Seeds -with an
emollient mucilage.
Pyrus communis (Pear). Fruit obconic or sub-globular flesh saccharine, savoury
and melting, containing near the heart stony concretions of cells it contains the same principles as that
of Apples, and its juice is fermented to make peiTy.
Its wood, which is close-grained, and much sought
Fruit usually globose, always
by joiners, was formerly used by engravers. Pynis Mains (Apple).
umbilicate at the base, and not narrowed into the peduncle ; flesh firm, brittle and acidulous, never
stony, containing, besides sugar and malic acid, gum, pectine, and albumine. Apples are used for
preserves, syriip, and jelly; and their fermented juice yields cider and vinegar.
Pyrus (Sorhus) domestica
(Service).
Fruit at first harsh, becoming pulpy and sweet after gathering, edible, fermentable. Wood
very finely grained, and takes a good polish. Pyrus (Sorbns) Aucupmia (Mountain Ash, or Rowan-tree).
Fruit pulpy, containing malic acid, of a nauseous taste, but fermentable, and yielding a spirituous liquor
when distilled. Pyrus (^Sorbzis) Aria (Beam-tree). Fruit with a sugary pulp, scarcely acid. Wood ol
a very fine texture, and more valuable than that of the Pear. Pyrus (Sorbus) torminalis (Service). Fruit
Bark formerly employed as an astringent in dysentery.
harsh, then acid.
Cratcegus Azarolus.
Fruit pulpy, edible. \_C. Oxyacantha is the Hawthorn, so useful for hedges.]
Mespihts germanica (Medlar). Fruit harsh, becoming pulpy and sweet after it is gathered, edible,
[^Eriobotryajaponica, the Loquat, a dessert fruit of China and Japan, is now cultivated in all
astringent.
;

;

;

;

;

;

;

;

;

;

—

warm countries.]
Rosa canina (Dog-Eose). Fruit pulpy, making an astiingent antiseptic preserve. The achenes are
young leaves infused as tea. Root formerly praised as a specific against hydrophobia
(whence its name). Stem frequently presenting a mossy excrescence (Robin's Pincushion), caused by the
puncture of an insect, and formerly used, under the name of hedeguar, as a diuretic, anthelniinthic, and
antiscorbutic.
R. Gallica {Rose de Provence). Petals astringent, and afford conserve of Roses and honey
of Roses. R. centifolia, Kcdendarum, moschata, [damascena'], &c. The petals yield Rose-water by distillation
(employed in making an astringent eyewater), and, by maceration in oil of sesamum, the attar of Roses used
Agrimonia Eupatoria and A. odorata (Agrimony). Leaves astringent, employed against
in perfumery.
Alehemilla vulgaris (Lady's Mantle).
Leaves astringent,
angina, nephritis, pulmonary catarrhs, &c.
a vermifuge

vulnerary.

Burnet).

;

Plant astringent.
Sanguisorha offlcinalis (Great Burnet).
Plant used for forage, and as a condiment, astringent.

cc

2

Poterium Sanguisorba

(Salad

——

——
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Fruits edible, astringent [sometimes not

Rubiis fruticoms (Bramble or Blackberry).

when

ripe], as

Idtsm (Raspberry). Fruit perfuined, acidulous and sugary, employed in the preparation
of jelly and Raspberry vinegar.
Plant edible and medicinal.
Fraguria vesca (Strawberry).
Fruit
succulent, perfumed.
Root astringent, and diuretic. Tormentilla erecta, Potentilla reptans, P. ansenna.
Roots and leaves astringent. Oeum wbamim and rivale (Avens).
Root aromatic, bitter, tonic and

are tbe buds.

B,.

Dry as

stimulating.

The roots

Plant astringent, tonic

octopetala.

with the

sinian tree, are,

The

of the Pomegranate root, the

barls:

flowers oi Brayet-aantlielminthica, an Abys-

most

efficacious

known remedy

for taenia.

of Spircsacece, like those of Dryadecs, are astringent, and contain resinous and aromatic principles,

which render them bitter, tonic, and stimulating; such are Spircsa FUipendula (Drop-wort), Afuncus,
and TJhnaiia (Meadowsweet) the flowers of the latter are used to give a bouquet to wine, and their
watery infusion is sudorific and cordial.
The tribe of Amygdalecs is not less useful than that of Pomacecs, and the excellence of its fruits is
due to cultivation, the'sugary matter in them overpowering the acid, without entirely'' disguising it, and
giving a delicious taste to the drupe. Many species, and especially the Bitter Almond, further contain in
their seed, and even in their leaves, the elements of hydrocyanic acid, joined to a peculiar volatile oil,
which is only developed in contact with water, and which gives them narcotic qualities. Their wood,
The most useful species is Amyydalus communis
like that of Pomacem, is much used for joiners' work.
(Almond), a tree of the Mediterranean region. The drupe, contrary to that of [many of] the other
Amygdalecs, is fibrous, coriaceous and dry. The seed yields by expression a mild alimentary medicinal
fixed oil, rendered soluble in water by the gum, sugar, and albumine which accompany it, and forming a
milky emulsion, with which looohs and the sirop d'orgeat are prepared.
A tree, originally from China, with edible fruit. The seed contains the
Persica vulgaris (Peach).
elements of hydrocyanic acid; the fruit and crushed kernel are used in the composition of noyau} The
;

'

flowers are used in a purgative syrup.

unknown [probably
Armeniaca

'

'

'

— P. Imvis

(Nectarine).

Fruit with a soft epicarp, edible.

Origin

a variety of the Peach].

vulgaris (A-pncot).

succulent, perfumed,

[much used by

Tree originally from northern Asia (China?).
Fruit edible, flesh
travellers, dried and preserved in the form of flat cakes, throughout

Central and Western Asia].

Primus

the world.

An indigenous tree. Flowers purgative. Fruits very harsh, only becoming
has softened the pulp.
Bark astringent, bitter, and febrifuge P. domestica
wild congener the BuUace (P. insititia), are spread over the temperate regions of

sjjinosa (Sloe).

when the
(Wild Plum) and
edible

frost
its

Fruit edible and medicinal.

Cerams Avium (Wild Cherry).

A species near the former.

A European species,

Wood

Idrsclmasser and Cherry wine.

Drupe

drupe yielding by fermentation and distillation
reddish yellow, valued by cabinet-makers.
C. duracina (Bigarou).

and

adhering to the stone.
Native country unknown,—
from the stone.
Native country imknown.
C. caproniana (Griotte). A tree, originally from Asia, brought, it is said, from Cerasonte by Lucullus,
after his victories over Mithridates.
Fruit edible, much changed by cultivation, flesh acidulous and
C. Juliana

(Gean).

Drupe

edible,

flesh

edible, flesh easily separating

—

Wood sought after by cabinet-makers under the name of 'wood of St. Lucia.
Seed of a mild taste and sweet smell, renowned amongst the Arabs against calculus in the bladder,
yielding by expression a fixed oil, employed in perfumery.— C. Padus (Bird Cherry). Bark bitter and

refreshing.— C. Malialeb.

astringent, proposed as a substitute for quinine.

C. Lauro-Cerasiis.

A

tree of

Asia Minor, with aromatic

by distillation a volatile oil and a considerable amount of hydrocyanic acid.
Distilled
water medicinal aud narcotic, even in small doses.
ChrysohalanecB produce edible drupes, among which is the Cocoa Plum of the West Indian Chrysohalanus Icaco, and various other species, as also some of tbe genera Moquilia and Parinarium.
The
leaves yielding

latter genus inhabits

New World

both the

and tropical West Africa.
P. excelsum is the Rough Skin
and P. macrophyllum the Gingerbread Plum of the same colony. The
leaves of the Polynesian P. laurinmn are used for thatching, its rough wood for spars, and its seeds for a
or

Grey Plum

of Sierra

Leone

;

perfume.

•

Perhaps a French liqueur is here alluded
Ed.

seeds of Cerasus ocoidentalis.

—

to; the true «oy«!< is a

West Indian liqueur

flavoured with the

—
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[The bark of Moquilia iitilis, the Pottery Tree of the Amazons, abounds in silica to such an extent
when pulverized and mixed with clay it is used in making pottery by the natives of Para. Quillaja
Saponaria and brasiliensis yield bark, used as soap, and containing a sternutatory allied to saponine. Ed.]

that

LXXVII. SAXIFEAGEJE.
(SAXiPKAGiB, Jussieu.

CoEOLLA

or cohering into

Embeto

Ventenat.

— Saxifeagaces, B.C.)

polypetalous, perigynous or epigynous, isostemonous or diplostemonous,

Stamens

wstivation imbricate.

dry.

— Saxifrages,

Caepels usually 2, distinct,
Ovules anatropous. Fettit

inserted with the petals.

an ovary with more

or less complete

cells.

albuminous, axile.

Stem herbaceous or sub-woody, sometimes woody, variable in appearance.
Leaves alternate or opposite, sometimes wborled; stipules
in the herbaceous
species, interpetiolar in the woody, deciduous.
Flowbes ^ regular or rarely
Calyx usually pentamerous; sepals distinct or
irregular, variously arranged.
,

Petals

connate.

5,

rarely fewer, inserted on a disk lining the calyx-tube, and

alternate with the sepals, generally imbricate in aestivation, very rarely

Stamens inserted

splenium).

alternately with the petals, or double

them

(Chryso-

in number,

very rarely indefinite [Bauera) ; filaments filiform, subulate; anthers introrse,
Caepels usuallj' 2, sometimes 1 (Neillia),
2-celled, ovoid, dehiscing longitudinally.
rarely 3 or 6, free, or united with the receptacular cup into an ovary of more or less
perfect cells ; styles and stigmas terminal, simple, sometimes cohering (Polyosma)
ovules usually numerous, fixed either throughout their length, or to the bottom or
top of the placentas, horizontal, ascending or pendulous, anatropous ; stigmas
terminal, simple, sometimes cohering {Polyosma) Eeuit capsular, rarely ind^hiscent,
more rarely fleshy (Polyosma) ; carpels separating when ripe at their inner edge,
;

.

Seeds usually numerous, very
either from the top downwards, or the reverse.
rarely solitary, or definite, small ; testa smooth or punctate, sometimes winged.
Embkto straight, in the axis of a fleshy abundant albumen, and nearly equalling it
in

length

;

cotyledons

short,

semi-cylindric

;

radicle

near the hilum, direction

various.

SuB-oEDBR

SAXIFRAGES,

I.

D.G.'

Stem herbaceous. Leaves alternate or rarely opposite, exstipulate, or with
Flowers all fertile, racemed
petioles of which the dilated bases resemble stipules.
or panicled, rarely solitary. Petals
5 or 10. Ovary free or inferior.

6,

regular or dimorphous, sometimes

0.

PRINCIPAL GENEEA.
*Saxifraga.

'

Chrysosplenium.

For the most recent

*Hoteia.

elassifieaticn of Saxifrages, see p. 392.

*Astilbe.

— Eu.

Stamens

.
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Saxifraga.
Vertical section of flower
(mag.).

Saxifraga,

Flower (mag.).

c
JJ
-J
J..-,
S<u,,/raga tridactyhle,.

Saxifraga.
Transverse sectkn
„j

^^^^ ^^^

j

Saxifraga

Saxifraga.
Seed, entire

and cut

Saxifraga.

Flower depriTed of corolla
and two sepals (mag.)<

vertically

Diagram,

mag.).

Saxifraga.
Pistil

and androscium (mag.)-

Saxifraga.

Flower deprived
corolla.

SuB-OEDEK

II.

CUNONIE^,

Cunonia capensis.

B.C.

of

—
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Cunonia.
Seed, entire and cut
vertically (mag.)>

Cunonia.
Fniit (mag.).

Cunonia.
Transverse section of
ovary (mag.).

Weinmannia,

Cunonia.
Transverse section of
fruit (mag.J.

Seed, entire and cut
vertically (mag.).

from the southern parts of both continents. Leaves
Calyx imbricate or valvate in
; stipules interpetiolar.
Ovary free
Stamens 4-5, or 8-10, or 12-14, or oo
aestivation.
Petals 4, 5 or 0.
or rarely adherent, usually of 2-3 carpels, sometimes of 5 free carpels with coherent
Shrubs or

trees, chiefly

opposite, simple or

compound

.

styles {Spircecmthemum).

PEINCIPAL GENERA.
•Callicoma.

'Cunonia.

SuB-OBDEE

Stem woody.
Stamens
simple.

III.

inferior, l-celled

— Shrubs

Curtisia.

Petals 4, valvate in aestivation.

2, parietal ; style elongated ; stigma
;
of tropical Asia and Australia, near Marlea

placentas

(Alangieoe).

GENUS.
Polyosma.

'

Crypteronia.'

P0LY08MI1M.

Leaves opposite, exstipulate.

Ovary
Berry 1-seeded.

4.

Weinmannia.

*Bauera.

JlefeiTed to Lythrariea in the

'

Genera Plantarum.'

Ed.
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SuB-OEBEE IV.

HYDRANGEA,

B.C.

<?^^(0^
Hydrangea.
Seed cut

Hydrangea,
Diagram.

Hydrangea,
Flower-bud (mag.)-

vertically (mag.).

Hydrangea.

Hydrangea,

Petaloid oalyx of the sterile
flower (mag.).

Transverse section of ovary
(mag.).

Shrubs of the northern hemisphere.
site,

fleshy .

and

Leaves oppoFrnit a capsule, very rarelyFlowers in a corymb, the outer usually enlarged

simple, exstipulate.

Stamens

Petals 5.

sterile.

semi-inferior

styles 2-5.

;

10.

Ovary

inferior or

Fruit opening at the top.

Hydrangea arhorescms.

PRINCIPAL GENUS.
*PIydrai]g'ea.

SuB-ORDBE V.
Shrubs or trees.
Ovary free or inferior

ESGALLONIE^,

D.O.

Leaves alternate, exstipulate. Petals 5-6.
Fruit opening at the base,

Stamens 5-6.

styles 2.

;

PEINCIPAL GENEEA.
*Escallonia.

[The following

is

as undertaken for the

*Itea.

the most recent elaboration of the great family of Saxifragem,
'

Genera Plantarum :—
'

Tribe I. Saxifeage^.— Herbs, tisiaally scapigerous. Leaves nsnally alternate, exstipnlate.
Flowers usually 5-merous. Ovary 1-3-celled. Donatia, Astilhe, Saxifraga, Vahlia, Tiarella,
Heuchera, Ghrysosplenium, Parnassia,^ &c.

Tkibb

II.

Fkanooe^.

(See order Feanooace^,
1

PJfio n>>fli:.ii

p.

T^nvn.nes-i/'^

401).
ii

d.(\0.

— Scapigerous herbs.

Flowera

4-

;
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Stamens 4 or 8, alternating with scales. Ovary 4- (rarely
between SAXiFEAGEiE and Ceassulacej).) Franaoa, Tetilla.

merous.

Teibe

III.

often valvate.

2-) celled.

(Intermediate

HYDBAHTGEiE.— Shrubs or trees. Leaves opposite, simple, exstipulate. Petals
Stamens usually epigynous. Ovary usually 3-5-celled. Eydrangea, Bichroa,

Beutzia,^ Deciwnaria,^ Philadelphus,^ Jamesia, Fendlera, &c.

Escallonia.

Diagram.

Escallonia.

Flower cut

verfcically (mag.).

Escallonia rubra.

E. rubra.

Escallonia,
Seed, entire and cut vertically
(mag.).

E. macrantha.
Transverse section of
ovary (mag.).

Transverse section of

ovary (mag.).

Teibe IV. Escallonie^.

— Trees

or shrubs.

Leaves alternate, simple, exstipulate, often

many as the petals,
Brexia,^ Oarpodetus, Itea, Polyosma, Anopterus, ArgopJiylht/m, &c.
coriaceous,

and gland-serrate.

Stamens usually

as

Escallonia, Quintinia,

—

Teibe V. CunoniEjE. Trees or shrubs. Leaves opposite, rarely whorled, simple or compound, stipulate. Petals never valvate. Codia, Cajlicoma, Spirceantliemum, Geratiypetalum,
Acrophyllum, Achama, Weinmam/nia, Cunonia, &c.
Teibe VI.

Kibbsib.s).

—

(See order Ribesiace.S!, p. 398). Shrubs. Leaves alternate, simple
Flowers usually racemose. Ovary 1-celled, 2-carpelIary.

stipules 0, or adnate to the petiole.

Seeds immersed in pulp

Anomalous Geneea.
'

See order PhUaddphew,

;

raphe

free.

Biles.

Pauera, Cephalotus.^

p. 394.

-

—Ep.]

See order Brexiacece, p. 396.

'

Sec order Qephalotece,

p.

399,

;
;

LXXVIII.

PHILADBLPHE^.

Saxifragem, divided here into five sub-orders, are connected more

many

families.

of the

corolla,

The

true Saxifrages approach

or less closely .with a good

Crassulacece in aestivation, diplostemony

capsular fruit, herbaceous stem and cymose flowers.

and

insertion

They resemble Lythrarkm

in

and isostemonous or diplostemonous, and in
the capsular fi-uit ; but in Lythrarieee the embryo is exalbuminous. There is also an evident analogy
between some genera (Hoteia, Lutkea, Astilbe) and Spirma Aruncus belonging to BosaceiB. Besides the
their perigynous petals

which

are imbricate in ajstivation

resemblance in habit, the corolla is polypetaJous, imbricate, perigynous, polyandrous or diplostemonous
the carpels are distinct (at least in Lutkea), and open by the inner edge, the leaves are alternate, and in
Hoteia clearly stipulate. We have indicated the affinities of Hydrangea with Philadelphea (see this

They also recall, by habit and inflorescence, the genus Viburnum, hAongaig to Caprifoliacea
but in Hydrangea the sepals become petaloid, and in Vibummn the corolla is enlarged. For a comparison
between Escallaniece and Cunoniacem on the one hand, and Hamaindidea on the other, see the latter
family. The Saxifrages have also some points of resemblance with Parnasmce (see this family). Finally,
we must notice a real relation between Escalloniece and Grossulariecs in both the petals are isostemonous
and imbricate in estivation, the ovary is inferior and one-celled ; there are two styles, and the embryo ia
albuminous, the stem woody, and the leaves alternate. But in Groamlaries the placentation is more
clearly parietal, the fruit a berry, the testa of the seed gelatinous, the embryo minute, and the leaves
family).

;

palmi nerved.

group of Diamoi-phecB (consisting of Biamorpha and Penfrom which it differs in its many-celled ovary, and
especially in its habit it may be allied on the one hand to Saxifrages, and on the other perhaps to
Pohgatium (Sphenoclea, of Gaertner), which Jussieu placed near Portulacece [a monopetalous genus or

Near Saxifragem should be placed the

thorum), placed by most authors in

little

Crassulacece,

;

order placed near Campanulaceee^.

The

different tribes of this large family

occupy different countries.

The

true Saxifrages mostly

inhabit the high mountains of the northern hemisphere, and are most fully represented in America

;

they

Cimonies are frequent in the south temperate zone.;
they are less common in tropical America, and have never been foimd north of the tropic. Hydranges
MscaUonies all
are not rare in upper India, Japan and South America, but become so in Peru and Java.
are very rare in the tropics and antarctic regions.

belong to America, and are for the most part trans-tropical. [Various genera are natives of Australia,
New Zealand, tropical and temperate Asia, South Africa, and the islands of Mauritius and Madagascar.]
The useful properties of Saxifrages are unimportant. The mucilaginous acidulous leaves and the
S. tridactylitia was
and Chrysosplenium was a reputed tonic. The resinous buds and
aromatic leaves of the Escallanies are similarly employed in Peru and Chili. [The leaves of various
Hydrangeas make a highly esteemed tea in Japan.
Weimnannia yields an astringent bark, used both as
a medicine and for tanning pui'poses.]

root-bulbs of Saxifraga granulata were formerly praised as powerful lithontriptics.

employed in diseases of the

liver,

LXXVm. PntLADELPHE^.
(Mykti, partim, Jussieu.

Corolla polypetahus,

—pHiLADELPHE.a)5jDo»i.)

epigynous, valvate or contorted in aestivation.

Stamens

double or a multiple of the number of the petals.
Ovary inferior^ many-celled, with
many'ovuled central placentas. Ovules pendulous or ascending, imbricate.
Fkuit a

—

Seeds with a membranous loose testa.
Embryo albuminous, axile. Stem
Leaves opposite.
Erect SHRUBS. Leaves opposite, sitnple, petioled, quite entire or toothed, deciduous, exstipulate. Flowers ^ regular, white, [often] sweet-scented, in a terminal
capsule.

woody.

,
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Syringa.

One

Syringa.

Syringa.

Syriiiga.
Pistil

and calyx.

Vecumaria.

Expanded flower
(mag.).

(PMladeJphus mronariiis.)

Syringa.
Seed, entire and ont (mag.).

Syringa.

ol the cells of thtf

ovary (mag.).

Diagram.

Vertical section of flower (mag.).

Syringa.
Transverse section of ovary (mag.).

Decumaria.
Vertical section of pistil
(mag.).

I

Syringa.

Fruit (mag.).

Decumaria.
Transverse section of ovary
(mag.).

;
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cyme. Calyx superior, 4-10-partite, valvate in aestivation, persistent. Petals 45-7-10, inserted under an annular disk crowning the ovary and lining the calyx,
Stamens double
alternate with its segments, aestivation induplicate or contorted.
or a multiple of the number of the petals, inserted with them, 1-2-seriate filaments
filiform or compressed ; anth&rs introrse, 2-celled, ovoid or sub-globose, didymous,
dehiscence longitudinal. Ovaet inferior or semi-inferior, of 3-4-10 cells styles as
many as the cells, distinct or more or less coherent stigmas free or connate ; ovules
numerous, ascending or pendulous, imbricate on projecting central placentas.
Capsule 3-10-ceUed, dehiscing at the top loculicidally or septicidally, or rupturing
Seeds with a membranous
longitudinally along the sides of the receptacular tube.
Embeto straight, axile, as long as the copious
reticulate loose and ample testa.
fleshy albumen
cotyledons short, semi-cylindric or oval radicle long, next the
;

;

;

;

;

hilum, superior or inferior.

PRINCIPAL GENERA.
*

*

Philadelphus.

* Deutzia.

Deciimaria.

PhilacMphecs approach Saxifragecs, tribe Hydrangea;, in the epigyny, sestivation, and diplostemony of
fruit, straight albuminous axile
embryo, woody stem and opposite leaves.
They have some affinities with Onagrariece, founded on the
insertion and aestivation of the petals, the numerous pendulous or ascending ovules, and the loculicidal or
septicidal capsule ; but Onagrariecs differ in the structure of the testa, and in being exalbuminous.
PJiiladelphecB inhabit South Europe, Upper India and Japan, but are nowhere numerous.

the corolla, the many-ovuled cells of the ovary, distinct styles, capsular

The very
tonic,

strongly scented flowers of the Syringa (Philadelphus coronarius), formerly employed as a

have fallen into

disuse.

The rough

LXXIX.
Teees

leaves of Deutzia scahra are used in

BREXIACE^,

Japan

to polish wood.

Endlicher.

Leaves alternate, sub-coriaceous, entire or spinous-toothed,
and terminal umbels. Caltx 6-fid, persistent,
BBstivation imbricate.
Petals 6, shortly clawed, inserted on the edge of an annular
disk, perigynous, testivation contorted (Brexia) or imbricate (Ixerha).
Stamens
alternate, accompanied by palmate scales which are opposite to the petals, and conexstipulate.

or SHEUBS.

Flowees

in axillary

nect the bases of the subulate filaments
tudinal.

OvAET

free, of 5

2-seriate, horizontal, anatropous.

bony endocarp, or a
;

anthers introrse, 2-celled, dehiscence longicells

;

style short

;

stigma 6-lobed

;

testa

;

ovules

Fetjit a 5-sided drupe with papillose epicarp and

Seeds horizontal, shortly
membranous. Embeto [almost] exalbuminous,

loculicidal capsule (Ixerha).

ovoid-angular, shining
cotyledons obtuse

;

many-ovuled

funicled,

straight;

radicle cylindric.

This little group is composed of the genera Srexia, Ixerha and Argophylhim ' Brexia inhabits
Madagascar, Ixerha Australia, and Argophyllum New Caledonia.
Endlicher places Brexiacece after
8a.iifragece, as being near the tribe Mcalloniece ; in both, in fact, the stem is woody, the leaves alternate,
'

Argophyllum

differs

notably in the valvate calyx, copious albumen and minute

embryo.— Ed.
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Brex^ia.
Terfcically (ma^.)-

Flower cut

Brexla,

Flower-bud (mag.)-
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Brexia.
Petaloid scale emanating
from the disk (mag.).

Jxerha.

Detiscent fruit (mag.).

and the corolla polypetalous and isostemonous the ovary is free (at least in Ited), with many-ovuled
the ovules are anatropous with central placentation, and style simple but in Brexia the embryo
J
has no albumen. A. Brongniart places them doubtfully in the class Ericoidece,
j

cells

j

LXXX. EIBESIACB^.

398

LXXX. RIBESIACEJE.
(Cactoeum

genus, jMssiew.— Gkossulakie^,

Currant.

Currant.

Currant.

Ribes Uva-crispa.

Vertical section of flower (mag.).

Transverse section of fruit (mag.).

Stamens

polypetalous, epigynous, isostemonous, (Estivation imbricate.

5, inserted alternately

Ovules
Leaves

of fruits.

Currant.

Currant.

CoEOLLA

Bacemes

Seed cut vertically (mag.).

Flower (mag.).

Lindl.)

Diagram.

Ciin'ant.

(Jixbes i^tibrum.)

Inflorescence (mag.).

D.C.— Geossulace^,

with the petals.

horizontal, anatropous.

Ovaet

Feuit a

berry,

inferior,

1-celled

Embkto

;

placentas parietal.

albuminous.

—Stem woody.

scattered or fascicled.

armed with, infra-axillary or scattered spines branches
Leaves scattered or fascicled, simple, petioled, palminerved,
often glandular, folded or convolute in bud petiole channelled, dilated at its base.
Flowers 5 or often imperfect through arrest, regular, usually racemed, and termiShetjbs, unarmed, or

;

eylindric or angular.

;

,

nating in very short leafy or sometimes leafless branchlets or buds ; pedicels 2-bracCalyx coloured, marcescent, superior, eylindric, camteolate, jointed near the top.
panulate or cupular, 6-4-fid. Petals inserted on the throat of the calyx, alternate

—

—
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with its segments, aestivation imbricate, marcescent. Stamens inserted alternately
with the petals ; filai^ents filiform anthers introrse, 2-cellecl, ovoid or oblong, tip
emarginate or pointed or glandular, dehiscence longitudinal.
Ovaet inferior,
;

1-celled,

crowned by a thin disk

or edging semi-septa

;

^placentas 2, rarely 3 or 4, nerviform, parietal

many

as placentas, distinct or more or less coherent
stigmas short, distinct, obtuse ; ovules usually numerous, pluriseriate, horizontal,
shortly funicled, anatropous.
Beeet crowned by the calyx and the withered petals,
;

styles as

Seeds angular;

1-celled, pulpy.

Embrto

to the albumen.

adhering
a horny albumen.

testa gelatinous; endopleura crustaceous,

very' small, straight, at the base of

PRINCIPAL GENUS.
* Ribes.

many analogies -with

Cacteee (which see). They are near Saxifragecs, tribe EsealloniecS,
racemed flowers, polypetalous isostemonoua epigynoua corolla,
inferior generally 2-carpellary ovary, and albuminous embryo
they are separated by their habit, fleshy
fruit, pulpy seeds, and minute embryo.
[R. Grossularia is indigenous on the Morocco Atlas. Ed.]
liibestacecB inhabit the temperate and cold regions of the northern hemisphere, especially North
America they are rare in South America, and absent from Africa.
UsBruL Svscms.—liibes rubivm (Currant). Berries red or white, containing a sugary mucilage
combined with citric and malic acids much used for dessert, and in the preparation of a syrup and a jelly.
iJ. Uva-crispa (Gooseberry).
Fruit with a sugary taste, sourish and slightly aromatic, juice fermentable, and used in England in the preparation of a spirituous liquor [probably Gooseberry wine is here
alluded to.
Ed.].
R. nigrum (Black Currant). Berries containing a resinous aromatic principle, formerly
employed medicinally, now forming the base of the popular drink called cassis.'

Ribesiacece have

in their

woody stem,

alternate leaves,

;

;

;

—

—

'

LXXXI. CEPHALOTEyE,

Endlicher.

Perennial heebs with short subterranean rhizomes. Leaves in a rosette at the
top of the rhizome, of two forms some flat, elliptic, entire, nerveless, with a subcylinothers (ascidia), scattered amongst the first, are
dric petiole dilated at its base
which
is
dilated
at the top into two lips, of which the lower is
composed of a petiole
and
opens by a circular orifice ; the upper is smaller, flat,
large, hollowed into a cup,
:

;

and serves as a lid to the cup. Scape simple, with scattered alternate bracts, terminating in a spike composed of 4-5-flowered partial spikes furnished below with
Plo'WEES in a corymb, small, white, ebracteate. Calyx coloured,
linear bracts.
6-fid; segments ovate-lanceolate, valvate in sestivation, with a small tooth at the
top within, clothed at the thickened base with capitate hairs. Corolla 0. Stamens
12, inserted at the top of the calycine tube, shorter than its limb, the six which
alternate with the sepals longer and forwarder than the others ; filaments subulate
anthers rounded, didymous, with opposite cells opening longitudinally connective
Ovaeies 6, crowded, sessile, whorled on a flat receptacle
sub-globose, spongy.
around a central bundle of hairs, alternate with the sepals, sub-compressed, 1-celled
;

styles

terminal, cylindric

;

stigmas simple

;

ovule solitary, erect, sub-basilar, anatro-

LXXXI. CEPHALOTE^.
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Cephnlotus.

Flower (mag.).

Cephalotus.

I^ipe carpel (mag.).

Flower cut Tertically (mag.).

Cephdlotus.

Flower deprived of the calycinal
limb and stamens (mag.).

Cephaloius foUicularis.

Cephalotus,

Cephalotus.

Diagram.

Cephalotus.

Carpel cut -vertically (mag.).

Seed, entire and cut
vertically (mag.).

Cephalotus.
Pitclier cut vertically.
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pous, raphe dorsal.
Aoheites [follicles] membranous, surrounded by the accrescent
calyx and stamens, detaching circularly near their persistent base, which is composed of a simple membrane ; the upper portion composed of a double membrane,
thickly hairy externally, terminated by the style, and opening longitudinally.
Seed

with a membranous loose testa, a lateral slender raphe, and an apical chalaza.
straight, very short, occupying the base of a fleshy oily albumen
cotyledons
plano-convex ; radicle cylindric, inferior.

Embeto

;

ONLY GENUS.
* Cephalotus.

The only

species (C. foUicularis) inhabits South-west Australia.

and
and double
the number of the petals (if an isomerous corolla be supposed to exist
within the calyx)
the carpels are distinct, and the embryo is albuminous.
It differs in the aestivation of its calyx, the nature and
abundance of its albumen, its solitary and erect ovule, the dehiscence
of its fruit, and its dimorphous and radical leaves.
Its connection
with Saxifrar/ece is somewhat similar, besides which some genera of
La Billardiere,
Suxifrage<B, like it, are apetalous {Chrymsplenium).
who discovered the plant in the swamps of Australia, annexed it to
Rosacea}, with which it has an undeniable affinity ; thus, in Cephalotus, as
in Dryas, Geum, &c., the stamens are perigynous, the carpels are free,
have one erect ovule, and become achenes [rather follicles, for the dehiscence in Cephalotus is complete.
En.]; but Hosacees are exalbuminous, stipulate, polyandrous, polycarpellary, and, except in Spii-ceaj
Finally, Cephalotus has been compared
the carpels are indehiscent.
with Hammculaceee, in which the carpels ai-e free, the ovule solitary
and erect, the albumen abundant, and the embryo small and basilar
but the polysepalism, hypogynism, polyandry, many indehiscent carpels,
and horny albumen, greatly limit the analogy between Rammmdacrfo
and Cephalotusr
Crassulacees

;

It approaches both Saxifragea

as in the latter, the stamens are perigynous

;

—

;

FRANCO ACEjE,
Perennial hbkbs.

Leaves

subradical, lyrate-pinnatifid

or palminerved, sinuous-toothed.

Francoa appei,ckculata.

Francoa.

Half ol the flower (mag.).

Endlicher.

Plowees

Francoa.

bracteate, in

Diagram,

;
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Francoa.

Francoa,
Transverse section of ovary (mag.)-

terminal racemes.
the calyx, clawed.

Seed, entire

and cut

Francoa,
Ovule (mag.).

vertically (mag.)-

Caltx 4-partite. Petals 4, rarely
Stamens inserted with the petals,

the base of

5, inserted at

8 or 10 fertile alternating

anthers introrse, 2-ceUed,
as many sterile ; filaments distinct, subulate ;
Ovaet free, tetragonous, oblong, 4-lobed at the top,
dehiscence longitudinal.
4-celled; stigma sessile, with four lobes alternating with the cells; ovules numerous,
Capsule loculi2-seriate at the central angle of the cells, horizontal, anatropous.
Embryo straight, cylindric, in
Seeds numerous, tuberculate and striate,
cidal.

-with

the axis of a fleshy albumen.

GENERA.
Francoa.

Tetilla,

They approach

Francoacem are Chilian herbs, placed near Crasmlacece and Saxifrageai.

the latter

the polypetaloua perigynoiis diplostemunous corolla, many-ovuled ovarian cells, anatropous ovules,
capsular fruit, straight albuminous embryo, herbaceous stem, alternate leaves, and racemed flower they

ill

;

are scarcely separated but by the contorted aestivation of the corolla, sterile stamens, sessile 4-lobed
They approach Crassulucece in the perigynous and diplostemonous
stigma, and dehiscence of the capsule.

stem, and alternate leaves. They
some connection with Lythrarieoi in the corolla, stamens and ovary but the embryo in Lythexalbuminous, and the leaves are opposite.

petals, the horizontal anatropous ovules, capsular fruit, herbaceous

have

also

rariece is

;

LXXXIII.

PARNASSIES,

Endlicher.

Stems scape-like, simple,
Perennial glabrous heebs.
LEAVES long-petioled, cordate [oblong] or reniform, cauline

Caltx

1

-flowered.

sessile.

Radical

Flowbes

J,

Petals 5,
Stamens
perigynous, alternate with the sepals, imbricate in Eestivation, deciduous.
6, fertile, [hypogynous or perigynous,] inserted alternately with the petals ; filaments

regular, white

subulate

;

or

yellowish.

5-partite, imbricate, persistent.

anthers extrorse, 2-celled, ovoid or sub-globose, dehiscence longitudinal

petaloid scales 5, opposite to the

stamens, and dividing into
nectariferous gland.

petals,

3, 6, 7, 9,

Ovary

perhaps representing bundles of

sterile

or 15 branches, each terminated by a globose

superior (P. palustris), or semi-inferior (P. himalayensis,

with 3-4 parietal placentas; stigma sessile, 3-4-partite; ovules
Capsule 1-celled, with 3-4 semi-placentiferous valves.
numerous, anatropous.
Seeds very small testa membranous, reticulate, loose, extending beyond the endoEmbryo exalbuminous [or albumen scanty], straight,, oblong-cylindric.
pleura.
&c.),

1-celled,

;
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Pamasda.
Pamassia palmiris.

Seed without

ttie testa,

entire

and cut <mag.).

ONLY GENUS.
Parnassia.

The genus Pamassia, long annexed
this family).

to Droseraoeee, only approaches

and

Its bundles of staminodes

its

them

exalbuminous seeds bring

it

in its parietal placenta (see
near Hyperidnea, hut other

from them, and especially the extrorse anthers. It has been more correctly comThe few species of this genus inhabit the temperate and cool regions of the
they are rare [common] on the high mountains of tropical
northern hemisphere, especially in America
Asia. The Grass of Parnassus (P. palustris), an indigenous plant, is a bitter and astringent herb, foiinerly
a decoction of it is in Sweden added to beer, and stomachic
used as a diuretic and anti-ophthalmic
characters separate

it

pared with SaxifragecB.

;

;

virtues are attributed to

it.

LXXXIV. CRASSULACE^.
(Semperviv.^, JMssieM.— Succulents, Ventenat,

— Crassul.^, Juesieu.-^

Ceassulace^, D.G.)

CoEOLLA generally polypetalous, perigynoue, diplo- {rarely ibo-) stemonouSyCestivation
Stamens inserted with the petals at the hottom of the calyx. Ovaries

imbricate.

equalling the petals in number, generally distinct, furnished with a scale at their outer
D n

2
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base,

and pluri-ovuled OVULES anatropous.

—Succulent

;

Embryo

^nviT follicular.

exalbuminous.

plants.

more or less fleshy stem and branches.
or subulate, simple, entire, or
cylindric
Leaves usually scattered, fleshy, sometimes
Flowers ^ , or
exstipulate.
Kalanchoe),
rarely pinnately lobed {Bryophyllum,

Herbs

or

undershrubs with

cylindric

very

imperfect by arrest, regular, in unilateral cymes, or in terminal often dichotomous

Sedum.
Flower (mag.).

Sedum

One

petal

Sedum.

acre.

Sed-um.

Flower cut vertically (mag.),

Diagram,

Sedum.

Fruit (mag.).

Crassula Magnolii.
Seed, entire and cut longitudinally (mag.)'

Sedum.
and two stamens (mag.).

corymbs, rarely spiked, sometimes axillary and solitary.

Calyx usually 5-fid
Corolla inserted

-partite, rarely 3-20-partite, sestivation imbricate, persistent.

or
at

base of tlie calyx ; petals free or connate into a tube, alternate with the sepals,
Stamens adnafce to the nionopetalous corolla, or
Eestivation imbricate or valvate.

tlie

inserted alternately with the petals, sometimes double
distinct,

subulate

longitudinal.

;

anthers iutrorse, basifixed, with

2

them in number
opposite

cells,

;

filaments

dehiscence

Scales hypogynous, as many as carpels, at their outer base. Caupbls
number [except Trmcima], whorled, 1 -celled, many-

opposite the petals, and of equal

—

—
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[connate in Diamorpha, Peyithorum, Triactina]
styles continuous
with the back of the ovaries stigma snbterminal, on the ventral face ovules 2-seriate
along the ventral suture, horizontal or pendulous, anatropous. Follicles free,
dehiscence ventral. Seeds very small, testa membranous. Bmbeto straight, exalbuminous, according to Brongniart, [albuminous according to others] cotyledons very
short ; radicle next the hilum.
PEINCIPAL GENERA.
ovuled, distinct

;

;

;

;

Tillsea.

* Cotyledon.

*

Orassula.

*

Roohea.

*

Bryophyllum.

*

Sedum.

*

Sempervivum.

*

Echeveria.

*

Kalanchoe.

Bryophyllum calycinum, an undershrub of the tropical regions of the Old
Crassulacece are connected with Saxifragece, JFrancoacecu and
They inhabit warm temperate regions of the Old World, and, owing to
Cephaloteee (see those families).
the fewness of their stomata, and consequent slight transpiration, they remain green in the most arid
countries.
They especially abound beyond the tropic of Capricorn ; half of the known species live in
South Africa, the sixth part in Europe and the Mediterranean region, and an equal number in Central
Asia and the Canaries, and in sub-tropical America, Southern Asia and Australia.
The watery juice of Crassulacece contains, besides an abundance of albumine, astringent principles
and malic acid, free or combined with lime. The useful species are the following -.^Sempei-rnvtwi
Teetorum (House Leek). .Tuice taken as a refreshing drink, and united to some fatty body applied
The leaves are also used to remove corns; a property also
externally for burns and bleeding.
Sedmn album (White Stonecrop). Juice astringent,
possessed by Crassida Cotyledon and arborescens.
refreshing.
S. Telephium (Orpine).
Formerly cultivated as a potherb.
Juice employed to remove corns and to heal wounds. iS.
acre (Biting Stonecrop).
Purgative and emetic if taken internally,
rubefacient outwardly, and recommended for bad ulcers.
S. reJlexum, Refreshing, diuretic, vulnerary.
Crassula rubens. Leaves
employed as a vulnerary.
Umbilicus pendidimus (Navelwort). An
emollient, employed outwardly for hard nipples.

To

Oraxsulacece belongs the

World, quoted

in the Introduction (p. 7).

—

—

—

—

LXXXV. DROSERACE^.
(Drosere^5 Salisbury,

Sundew.

(JOroiera rotimdifolia.)

Drosera.
Vertical section of flower (mag.).

—Duoseuace^, D.O.)

Drosera.

Seed (mag.).
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Drosera.

Drosera,

Andrcecium aud

Drosera.

pistil.

Stamen, outer

face.

G-erminating seeds (mag,).

DiOTKEa.

Brosera.
Seed without

Dros&"a anglica.
Seed, entire and cut

(magO.

Dioncea.

cut verticaDy (mag.).

its

testa, entire and cut
vertically (mag.)-

Dioncea muscipula.

Pistil

Pistil (mag.).

ZHoncea.

Diagram.

Dioncea.
Seed, entire and cut
vertically (mag.).

Diornxa.

Fruit (mag.).

,

LXXXV. DROSERACE^.
Petals

Oyauy

5,

usually

ferous valves.

hypogynous, imbricate.
1

Stamens

5, or rarely

with parietal plaeentdtion.
albuminous.

more

;

Capsule

-celled, a.nd

Embeyo
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anthers

extrorse.

ivith semi-placenti-

Heebs, sometimes undeesheubs, stemless or caulescent, sprinkled and ciliated
with glandular tracheiferons hairs. Leaves "alternate, usually in a rosette, simple,
from top to bottom before expansion [outwards or backwards in Brosophyllum, inwards or forwards in the other genera] blade contracted
into a petiole, sometimes jointed, with median nerve irritable, and the two halves of
the blade closing quickly at the least touch {Dioncea, p. 150) stipules 0, represented by hairs edging the dilated base of the petiole [or scarious]
Plowees ^
entire, or rarely cut, coiled

;

;

.

regular, solitary, or in unilateral circinnate

cymes [or subcorymbose]
Calyx of 5
sepals, free or almost free, imbricate.
Petals 5, hypogynous, or united at the base
with the sepals, shortly clawed, imbricate in bud, marcescent. Stamens hypogynous
[or perigynous, rarely epipetalous] sometimes equal and alternate with the petals
sometimes double {Dioncea, Brosophyllum); sometimes triple or quadruple {Dionaia),
and then some opposite to the sepals singly, and the others opposite to the petals in
.

,

twos or threes ; filaments

filiform,

;

linear,

free

;

anthers

extrorse,

2-celled,

incumbent and versatile {Drosophyllum,

[Dioncea, Drosera, Boridula), or

Ovaet

dehiscence longitudinal, or rarely apical (Byblis, Boridula).

free,

erect

Byblis),
sessile,

with 3-5 parietal placentas, sometimes united in one, basilar [Dioncea,
Drosophyllum), rarely 2-ceUed {Byblis) or 3-celled {Boridula)
styles as many as the
placentas, undivided or bifid or laeiniate (Drosera), or coherent in a simple style
1 -celled,

;

{Dionma, Boridmla, &c.) stigmas capitate, lobed or fringed ovules anatropous, usually
upright or ascending, rarely pendulous from the top of the cells in the 3-celled
ovaries {Boridula).
Capsule sometimes 1-celled, opening throughout its length
into 3-5 semi-placentiferous valves, or at the top only, with a free basilar placenta
{Drosera, Aldrovanda, Drosophyllum, Dioncea)
or 2-celled with 2 loculicidal valves,
;

;

;

bearing on the middle a seminiferous semi-septum {Byblis) or 3-celled with 3 loculicidal semi-septiferous valves separated from the persistent seminiferous columella
;

{Boridula).

Seeds with a crustaceous granular or

testa; albumen fleshy.

Embeto

straight, axile

striate rarely loose

or

basilar;

and

cellular

cotyledons truncate;

radicle very short, inferior or superior.

GENERA.
Drosera.
Droseracece,

Drosophyllum.

whioh are near
and presence

Aldrovanda.
Violariece in the

*DionEEa.

Roridula.

Bytlis.

usually parietal placentation, sestivation, insertion,

structure of the fruit

of albumen, are separated from

them by

habit, vernation, the absence

of stipules and extrorse anthers.

With Frankemaoecs^By have somewhat

analogous relations, together

with that of the extrorse anthers ; but in Frankeniacecs the calyx is tubular, and the leaves are opposite
Nepenthem and Sarraceniecs have also some connection with Droseracece, founded on the
or quaternary.
loculicidal capsule, the nature of the seeds, the albuminous embryo, and the exceptional structure of the
Parnassiece, which contain but a single genus,
leaves; but Nepenthece are dioecious (see these families).
have been annexed to Droseracece by many botanists, but they differ in habit, the petaloid glanduliferous
scales opposite to the petals, the sessile stigma and exalbuminous seed.
Droseracece inhabit nearly all climates. Drose)-a are widely scattered, being especially frequent in
They are met with in the turfy prairies of Europe and
Australia, equatorial America and South Africa.

—
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North America. The other genera are monotypie. Aldrovanda floats on stagnant watei-s in the South of
France and North Italy [and Bengal], BrosophyUum in the Spanish peninsula [and Morocco], Dionaa
in the savannahs of South Carolina, Roridula in South Africa, Byblis in Australia.
The properties of Droseracees are imperfectly known. The indigenous Drosei-a are acidulous-acrid,
bitter, vesicant, and very hurtful to sheep.
They have been found useful in dropsy and intermittent
fevers.
Their name of Sundew is derived from the tiny drops secreted by the glandular hairs of the
leaves.
[The glandular hairs on the leaves of various species are irritable, curving round insects that
get entangled by their viscid tips. Ed.]

LXXXVI.

HAMAMELIDE^.

(Hamamblide^, Br.

— Hamamelacb^, Lindl.)

LOTJS

CoEOLLA or polypetalous. Petals 4-5, perigynous, cesiivation valvate. ApbtaFLOWBES polyandrous petaloid flowbes diplostemonous. Stamens some fer-

tile,

opposite to the petals

;

;

others sterile, squamiform, alternate.

Ovaet

semi-inferior,

ovules pendulous, anatropous. Peuit a capsule. Embryo albuminous,
Stem woody. Leaves alternate, stipulate.
axilej RADICLE superior.
small
Sheubs, or
or large trees, with cylindrie branches glabrous or stellately
alternate,
petioled, simple, penninerved
stipules geminate at the
hairy.
Leaves
petioles,
deciduous.
base of the
Flowbes 2 , or ^ ? by arrest, sub-sessile, in a
or
spike,
usually
bracteate.
Caltx superior, sometimes of 4-5 lobes,
fascicle, head
deciduous
sometimes
in
bud,
truncate,
with 5-7 sinuous teeth, callous.
imbricate
{Fothergilla) or polypetalous.
CoEOLLA
Petals perigynous, alternate with the
2-celled

;

—

;

;

calyx-lobes, valvate in bud, deciduous.
Stamens of the petaloid flowers inserted with
the petals, and double them in number, those opposite to the petals fertile, the others
sterile, squamiform ; those of the apetalous flowers indefinite ; filaments free, short

Bamamelis

vtrgitiica.
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Hatnamelis.

Flower seen from
above (mag.).
fHamamelis.

Flower cut vertically (mag.).

Hamanelis.

Portion of flower (mag.).

Capsular

woody

Hamawelis.
fruit, opening in two

bifid

valves, with, horned endocarp, separating intol

two

Hamamelis.

shells (mag.)'

Expanded flower (mag.)Ilamameli's.

—
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at the base in the petaloid flowers, elongated

and dilated

and sub-clavate

in the

apetalous; anthers introrse, 2-celled, sometimes ovoid-quadrangular, cells opposite,
adnate to a connective which is ijsually prolonged into a point, divided by a longi-

tudinal median septum, and opening by valves

shaped, opening by a semicircular
distinct

lower

;

stigmas simple

;

;

sometimes

Otaet

slit.

{Fothergilla) horse-shoe

semi-inferior, 2-celled; styles

ovules solitary, or very rarely

2,

many, of which only the

[Bucklandia), suspended to the top of the septum, anatropous or semiCapsule semi- or quite superior, 2-valved, valves 2-fid at the top.

is fertile

anatropous.

Seeds pendulous. Embryo straight, occupying the axis of a fleshy or cartilaginous
albumen, and nearly equalling it in length cotyledons foliaceous, flat or curled at
;

the edges

;

radicle cylindric, superior.

PEINCIPAL GENERA.
•Hamamelis.

*Ehodoleia.

'Fothergilla.

[This and the following order have been recently studied carefully for the
'

Genera

Plantarum,' and combined

genera, to which a few

new

;

with the following arrangement

of

the

discoveries are added.

A. Ovarian

cells 1-ovuled.

Petals
Parrotia, Davidia, Fothergilla, Disanthus, Distylimn, Sijcopsis.
Gorylopsis, Biaori/phe, Maingaya,
Petaloid (petals sometimes reduced to scales).
Hamamelis, Tnchocladus, Lorojpetaluin, Tetrathyriiim, Eustigma.
0.

—

B. Ovarian cells 2-3o -ovuled.
Bhodoleia, Ostrearia, BucMandia, Altingia, Liquidamibar, Disanthtis.

—Ed.J

Hamamelidece approach Coniem in insertion, number and aestivation of the petals, the penduwoody stem and capitulate inflorescence. Cornets are
separated by their complete epigynism, the alternation of the stamens, simple style, fleshy fruit, [usually]
opposite and exstipulate leaves. The same relations exist between Araliacece and Hamamelidece. There is
also a resemblance between them and Saxifrageai, tribe Cunoniacece, both being perigynoiis, diplostemonous,
digynous, and having anatropous ovules, capsular fruit, albuminous axile embryo, and woody stem;
Ounoniace(S differ principally in their interpetiolar stipules, opposite leaves, and imbricate sestivation ol
the petals. The same applies to Escallonice, excepting that these have alternate and exstipulate leaves.
Finally, an afiinity exists between the diclinous apetalous Hamamelidece and Platanecs, consisting in
polyandry, inferior ovary, pendulous ovules, dry fruit, albuminous and axile embryo, woody stem,
alternate stipulate leaves.
For the diagnosis, Platanecs differ in the flowers having no perianth, and
being arranged in catkins, and their fruit being a nucule. The affinity is still more close with Liquidambar, which Mr. Bentham unites to Hamamelidece. They also approach Grubhiacece in the general
structure of their flowers and the valvular anthers.
(See also Garryacece.) This family, which contains
but few species, is dispersed over both hemispheres ; it inhabits South America, Japan, China, India,
Persia, Madagascar, and the Cape of Good Hope.
With regard to the useful species, the seed of the
Virginian Hamamelis is oily, the leaves and bark are medicinal.
The wood of Parrotia is extremely
hard, and in Persia is called Iron-wood.

lous anatropous ovules, albuminous axile embryo,
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Blume.

JAquidamhar^

Liquidambar
(J

Liguidamhar.

styracifiua.

and 9 flowering

Fruit,

Vertical section of seed (mag.).

branch..

Liguidamhar.
Flowering shoot.

Uquidambar.

Q fiowering

lirancli

Liguidamhar.
Fertile seed (mag.)'

lAquidamhar.
Ovulefl, perfect

and abortive (mag.).

Liguidamhar.

Stamen (mag.).

lAquidmnhar.

Embryo

(mag.).

Liguidamhar.
TransYerse section of seed (mag.).

;
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Liquidainbar.

Liquidarribar.

Transverse section of

g

Vertical section of a portion of
Q catkin (mag.)>

catkin.

Llquidanibar.

lAquidambar.

Stigmas and abortive

Yertical section of
ovary (mag.).

anthers (mag.)-

Pekianth single or 0. Stamejts
monoecious, in catkins or capiiula.
accrescent
perianth.
Ovaries connate, 2- celled;
YiiOWERS
with
a
single
?
OVULES numerous, suh-anatropous. Fruit compound, of several 2-valved

Flowers
numerous.

STYLES 2
capsules.

;

Seeds

(fertile),

— Stem woody.

elliptic,

Leaves

peltate,

albuminous.

Embryo

axile;

radicle

Stipules caducous. Juice resinous.
Trees with alternate branches, balsamic juices exuding from their bark.
Leaves alternate, petioled, entire or lobed, with glandular teeth, edges of the lobes
folded inwards before expansion
stipules fugacious
floral huds terminal, scaly,
preceding the leaves. Flowers monoecious, in catkins or unisexual capitula hracts
4, caducous.
^ Flowers achlamydeous, composed of stamens agglomerated between
the bracts of the capitula. Anthers pyramidal-linear, 4-angular, with 2 opposite
cells ^Zamewis short orO.
? Flowers: Calyx infundibuliform, entire or glandularlobed.
Petals 0. Stamens sterile, often 4-9, inserted around the top of the calyx.
Ovary semi-inferior, with 2 antero-posterior cells, many-ovuled; styles 2, linear,
pointed, recurved, papillose on their inner face ; ovules sub-anatropous, inserted in 2
rows at the inner angle of each cell. Capsules connate by their edges, septieidal
above the middle. Seeds few, or solitary by arrest, the arrested ones numerous,
deformed ; the fertile sub-peltate, elliptic, membranous, or shortly winged towards the
top albumen thin. Embryo axile cotyledons flat radicle short, superior.
superior.

alternate.

;

;

;

;

;

;

;

ONLY GENUS.
* Liquidambar.
BahmnifliuB are connected -with Platanecs (see this family) and Hamamelideee, to which they are
they differ in their inflorescence and aggregate fruit.
by Bentham
Liqwidamhar also approaches Sali&netB, and especially the Poplars, in inflorescence, diclinous achlamydeous and polyandrous

joined

;

flowers,

many-ovuled ovary, capsular fruit, woody stem, and stipulate leaves but Salicinece are dioecious,
is one-celled, with parietal placentatiou, the ovules anatropous, and the funicle hairy.
But
;

the ovary

—

known of Liquidambar: L. Altingia, a gigantic tree, forms vast forests in Java,
Guinea, &c., under the names of JRosa-mallos, JRassa-mala, &c. L. orientale, a small tree
resembling a Maple, inhabits the isle of Cyprus and Asia Minor. Z. niacrophylla and slyradflua grow
four species are at present
Asia,

New

North America [another is Chinese].
L. styraeifhia yields [the North American] Liquidambar
Balsam, obtained by incisions in the trunk. This balsam contains a tolerable quantity of benzoic acid
Liquid styrax, a sweet balsam, much used by the
it is of the consistence of a thick oil or of soft pitch.
Orientals as a perfume, and entering into the composition of several medicaments, is the produce of
in

L. Altingia and perhaps also L.

orientale.

[The bark of

all is

a hot, bitter stomachic]

LXXXVIII. BEUNIACE.E.
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BRUNTACE^.

B. pinifoUa.
Fruit cut vertically (iiiag.)|

B. nodifforci.

Brunia

nodiflora.

Bi-unia.

Diagram.

—

;;
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Seeds inverted, testa crustaceons, Hilam naked, or covered with a flesliy cnpule.
Embryo minute, straight, at the top of a copious fleshy albumen cotyledons short
;

radicle conical, superior.

PRINCIPAL GENEEA.
*Brunia.

Berzelia.

Berardia.

Raspailia.

Linconia.

Staavia.

Bruniaceis approacli Hamamelidecs, Cornece, Araliacecs, and Umbelliferts, in the polypetalous and
isostemonous corolla, epigny, solitary or geminate pendulous anatropous ovules, and albuminous embryo
but in all these families, independently of other differences, the sestivation of the petals is [usually]
valvate.
BruniacecB have besides, in the genus Maspailia, a quite exceptional character in their ovary,
;

[The properties of

superior to the calyx, and inferior to the petals.

Bi-uniacete are quite

unknown.]

LXXXIX. BALORAGEjE.
(Onagearum

genera, Jussieu.

— HALORAGEiE, Br. —CercodiaOe^, Jussieu. —

Htgrobi^, Richard.)

Calyx
Iches,

superior.

sometimes

0.

Petals inserted on the calyx [or epigynous] alternately with its
Stamens inserted with the petals, equal or double in number to the

Ovary

calyx-lobes, sometimes reduced to one.

Embryo

OVULES pendulous.

of one or several 1-ovuled
a fleshy albumen.

inferior,

straight, in the axis of

cells;

Aquatic herbs, or terrestrial [herbs or] undershettbs. Leaves usually opposite
{Myriophyllum, Hippuris), simple, entire or toothed, the submerged
stipules 0.
usually pectinate, rarely entire (Myriophyllum)
Flowers 2 {Haloragis,
Hippuris), or moncecious through arrest {Myriophyllum, Hippuris), regular, inconspicuous, sessile in the axil of the leaves, solitary or fascicled, often 2-bracteolate at
the base, sometimes whorled in a spike, rarely pedicelled, sometimes panicled [or
racemed]. Calyx superior, usually 4-fid or -partite, sometimes truncate or almost
wanting. Corolla 0, or petals inserted on the calyx, alternate with its segments,
usually longer, sub-concave, valvate or imbricate in aestivation, spreading after
Stamens inserted with the petals, usually equal and
flowering, and deciduous.
opposite to the calyx-lobes, or double in number, sometimes reduced to one {Hippuris)
anthers introrse [or dehiscence lateral], 2 -celled, oblong or ovoid,
j^Zamewfe filiform
basifixed {Myriophyllum, Haloragis) or dorsifixed {Hippuris), dehiscence longitudinal.
Ovary inferior, of 2-3-4 1-ovuled cells, rarely 1-celled {Hippuris) styles as many as
or whorled

;

;

;

ovules, often short or nearly

from the top of the

;

stigmas tomentose or penicillate

;

ovules pendulous

Fruit nutlike, often crowned by the calyxlimb, 2-3-4-celled, or 1-celled normally or by arrest.
Seeds inverted, testa membranous. Embryo straight, in the axis of a more or less fleshy albumen ; cotyledons
short, obtuse

;

cell,

anatropous.

radicle longer, next the hilum, superior.

PRINCIPAL GENERA."
Hippuris.

'

Myriophyllum.

The two anomalous

genera,

Haloragis.

Gunnera and

•which have born included in this order

Ccdlitriche,

byBenthamand

Serpicula.

Hooker

Proserpinaca.

fll,

this work.

Meionectea.

are treated as distinct natural orders in

Ed.

.

LXXXIX. HALOEAGBiE.

ffippuris.

Haloragis erecta.

^

Diagram

° '^]

(
\
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n

(SB)

.J

Haloragis,
flower (mag.)'

If

Haloragis.

Ovule (mag.)'

Hippuris.

Stimen, inner face (ma^.).

Hippuris,
Fruit (mag.).

Hippuris vulgaris.

XG. GUISTNERACE^.

¥f6
The

Halorngece -witli Onagrariece will be indicated in the description of the latter.' They
which were formerly placed in the same family, and which only differ in their hemispherical stigma and exalbuminous embryo.
They also approach Combreiacees, which are separated by
their ovary (which is always 1-oelled and 2-4-5-ovuled), their simple style, drupaceous fruit, and exalbu-*
minous embryo.
Halorageee are rare in the tropics they are found most abundantly in temperate and cold countries
{Sippuris), especially beyond the tropic of Capricorn
Hahragis is only found in Australia and the
neighbouring islands. They are of no use to man.
affinities of

are near Trapeee,

;

;

XC.

GUNNBRACED'

^

Gvnnera.

'

Seedcub

''

Endlicher.

flowers (mag.).

'

vfciiiv;<uij' (.iiiag.).

Gumiera.

Vertical section of

Q

flower,:

Ounnera.

Embryo

(mag.)*

Gunnera.

Fruit opened (mag.).

..^W ^

n
Ouiiaeia scabra.
'

The

affinity

betwepn Halorageai and

Ouvnera.

Onagraricm

is

/

Fruit out vertically (mng,).

view of the relations of Trapa.—R-D.

—

XCI.

Stem herbaceous. Leaves
Flowers §

crenulate, hairjw

,

,;

CALLITRICHINE^.
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all radical, petiole long, blade usually reniform,
or imperfect, monoecious or dioecious, ebracteate

scape bearing a very close spike, composed of several spikelets, each furnished with a
Perianth 4-partite, 2 segments small, tooth-shaped, alternating with 2
larger, petaloid, caducous, sometimes obsolete, reduced to scales in the $ flowers.
[Perianth otherwise described as, Caltx-lobes 2-3, equal or unequal, or 0. Petals
bract.

Stamens 2, opposite to the petaloid segments ; filaments short [or
anthers 2- celled, [basifixed], dehiscence longitudinal [lateral].
Ovary in-

or 2, hooded, j

long]

;

styles 2, covered with stigmatic papillae
ovule solitary, pendulous
from the top of the cell. Fruit a drupe. Embryo minute, at the top of a fleshy
albumen ; radicle superior,

ferior, 1-celled

;

;

GENUS.
*

Gunnera.

many

cases, apetaldus and diclinous structures were to be regarded
which masked affinities without annulling them; and this
explains the position he gives to Gunneracea, between AraliacecB and Coniem, which they approach in
their flower, which is hermaphrodite in some species, in their epigyny, the single pendulous anatropous
ovule in each carpel, the drupaceous fruit, and the minute embryo at the top of a fleshy albumen. The
same considerations establish the affinity of Qunneracem with HaloragetE in both these families may he
observed, on the one hand, a perfect organization on the other, the absence of petals, and the abortion
of the reproductive organs and the analogy is increased by the stigmatic papillje along the styles.
The few spefties of this little group inhabit tropical Southern Africa and America, the high mountains
of tropical America, the Sandwich and Society Islands, Java, [Australia] and New Zealand.
The fruit of Ounnera maerophylla is used in Java as a stimulant. The roots of G. scabra, called
Panque in Chili, and cultivated in Europe for the beauty of its leaves, which are sometimes more than
six feet in diameter, contain astringent principles, and are used in Chili for tanning skins, and as

A. de Jiissieu considered

tliat,

in

as arrested conditions of perfect types,

;

;

;

an anti-dj'senteric.

XCI.

CALLITRICHINEJE, UveilU}

Floating flaccid annual herbs, simple or branched, stem cylindric. Leaves
often linear, the upper oval, 1-3-nerved,

opposite, sessile, the lower [submerged]
entire, emerged, often rosulate

by

arrest, solitary

and

;

,

stipules

Flowers

0.

sessile in the axil of the leaves

;

g or monoecious-dioecious
involucre diphyllous [or 0]

somewhat fleshy and coloured [white] persistent or
Perianth 0. Stamen posterior, rarely 2 antero-posterior,

of 2 lateral opposite curved

deciduous

leaflets.

filament filiform, elongated anther
? flowers
opening at the top by an arched slit. Ovary free, at
^
first sessile, then stipitate, formed of 2 bilobed carpels with two 2-ovuled cells ;
papillose
over
the
whole
surface
ovules
curved,
fixed
;
styles 2, distant ; stigmas acute,
inserted below the ovary in the

;

;

reniform, basifixed, 1-celled,

to the central angle near the top of the cell

'

'

See under Haloragew, p. 414.^Ed.
The ovary is i-lobed and 4-cened with 1-ovuled

E E

;

micropyle lateral and internal, placed

cells, bvit

considered as originally 2-celled, each cell being

divided into two by the inflection of

its walls.

Ed.

—
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below the top. Fexjit fleshj-membranous, indehiscent, 4.-celled and -lobed, sides
Embeto a little arched,
rounded or sharp. Seeds with a finely membranous testa

Calliiriche.

Calliiriche.

S

Q

flower (mag.).

flower (mag.).

.&}
Callitriche.

9

flower, (Siagram,

S

Ripe semi-carpel,

Callitrirlte.

Callitriclie.

Callitriche verna.

cut vertically (mag.).

flower, diagram.

occupying the axis of a fleshy albumen, and nearly equalling
very short ; radicle superior.

ONLY

it

in length

;

cotyledons

(5ENUS.

Callitriche.
Callitnehe(P.

stem,

the

were formerly included in Haloragets, which they approach in the aquatic herhaceous

opposite

leaves,

axillary flowers, 1-ovuled

distinct

cells,

[papillose]

styles,

[pendulous

and albuminous embryo
being separated by the achlamydeous flowers, and fruit of four
They present some remarkable analogies with Euphorhiacea, in their diclinous achlamydeous
cocci.
involucred flowers, stamens inserted on the receptacle, ovary with 1-ovuled cells, pendulous anatropous
ovules, distinct stigmas, fruit of cocci, and albuminous axile embryo
analogies which have led some
ovules,]

;

;

modem

botanists to consider Callitriche as aquatic FMphorhiacece

:

they, however,

dififer

in their 4-lohed

ovary, and the structure of their seeds.
CallitricMnece inhabit stagnant water in

of the globe].

They

Europe and North America [and most other temperate

XCII.

RHIZOPHORE^}

[Trees or shrubs, usually quite glabrous

Leaves opposite and
Anisophyllea),

parts

are useless.

;

branches terete, swollen at the nodes.

stipulate, rarely alternate

petioled,

and exstipulate {Gorphretocarpum,

thickly coriaceous, usually quite
'

This order

ik omit.tpfl in tlio rrip-iniil.

V.n.

entire

;

stvpides

inter-

—
XCII.
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Tlowebs ^ , in axillary cymes, racemes, panicles or spikes.
adnate to the ovary, rarely free; limb 3-14-lobed or entire,
persistent, lobes valvate.
Petals as many as the calyx-lobes, usually small, concave
or involute, and embracing the stamens, notched, 2 -fid or lacerate, rarely entire,
convolute or inflexed in bud.
Stamens 2-3-4 times as many as the petals, rarely
equal in number, often inserted in pairs opposite the petals, on the edge or at the
base of a perigynous disk filaments long or short anthers basi- or dorsi-fixed,
2-eelled or multi-locellate. Ovary usually inferior, 2-5- (rarely 3-6-) celled, or 1- celled
by the suppression of the septa; style simple (several in Anisophyllea) stigma simple

petiolar, very caducous.

Caltx-tube more or

less

;

;

;

or lobed

ovules usually 2, collaterally suspended to the inner angle of each cell

;

above it^ middle, rarely 4 or more, pendulous, anatropous, raphe ventral. Feuit
usually coriaceous, crowned with the calyx-limb, indehiscent or rarely septicidal,
1-celled and 1-seeded, or 2-6-celled with 1-seeded cells.
Seeds pendulous, arillate
or not, testa coriaceous or membranous, albumen fleshy or 0. EmBETO inverted in

the albuminous seeds, usually small and axile, with terete radicle and semi-terete
cotyledons in the exalbuminous seed the embryo is usually elongate, with small or
inconspicuous often connate cotyledons.
;

Tkibe

I.

Rhizophoeej!.

—Ovary

inferior

large, protruded frora the fruit wlien still

on

style 1.

;

tlie tree.

Embryo

exalbumiiious, radicle very

Leaves opposite, glabrous, quite

entire,

EMzophora, Geriops, Kandelia, Bruguiera.

stipulate.

Teibe

II.

Cassipouebj!.

— Ovary inferior, semi- inferior, or superior;

style 1.

Leaves opposite, usually glabrous and quite

the axis of a fleshy albumen.

Embryo

in

entire, stipulate.

Garallia, Gynotroches, Weihea, Gassipourea, &o.

Tribe
alternate.

m.

ANiSOPHTLLEiE.

— O vary inferior

;

styles 3-5.

Embryo exalbuminous.

Leaves

Anisophyllea, Gomhretocarpus.

MMzopJioyiee are nearly allied to Myrtacees in habit, opposite sometimes pellucid dotted leaves, and
,

in the

exalbuminous seeds of the

usually definite stamens.

tribe

The same

Mhkophorecs

;

but they differ in their valvate calyx-lobes, stipules, and
them from Melastomacece. Lythrariece, which

characters distinguish

and usually definite stamens, have many ovules and large usually
which are still more closely allied, differ in their monocarpellary ovary,
folded or convolute cotyledons, and exstipulate leaves.
This order is almost wholly tropical, and to a great extent littoral; the species of the tnhe RMzopJioreee forming, with Amcennia (see Ferbenacece), the Mangrove forests of tidal rivers in both the Old and
New Worlds. Most of these root from the branches into the mud below, and thus form dense thickets,
the roots becoming stems after a time. The tribe Cassipourecs is, with the exception of Cassipowea itself,
confined to the Old "World. Atiisophyllea is remarkable for its distichous alternate leaves, of which every
second one is reduced to a minute stipuliform body.
Of the properties of HhizophorecB little is known. The wood of several is hard and durable the
bark of Bruguia'a yields a black dye and the fruit of JRhizophora Mangle is described as edible, and when
fermented produces a light wine, drunk by the natives of the Indian Peninsula. Eb.]
agree with

crumpled

them

petals.

in the valvate calyx

CombretacecB,

;

;

EE

2

—
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XCIII.

COMBEETACEiB.

COMBRETACEyE,^ Br.

(TERMiNALiACBiE, St. Hilaire.

—MTEOBALANEiE,

Jussieu.)

Quisqualis.

Combretum

Vertical section of flower (mag.).

cocciitetiut.

Quisqualis indica.

I

1

The tribe

Quisqualis.

6ryrcKra»yc«, which is referred to 7/a«n'Mc«

this work, is included in the

'

Genera Plantarum

'

Ovary cut Terticolly

(Diag.)^

the structure of the stamens, and the short fnuieles of
the seed.

Ed.

—
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Quisqualis.
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Quisqualis.

Transverbe section of
ovary (mag.).

Transverse section of the floral tube, with the
style joined to one of the sides.

Seed, entire and cut
veitically (mag,).

Corolla
valvate
1-celled

polypetalous, epigynous, isostemonoiis, or 2-8-stemonous, contorted or
in bud, sometimes 0.
Stamens inserted with the petals. Ovary inferior,

OYVUES, pendulous from the top of the cell. 'Embryo exalhuminous.
erect or climbing.
Leaves alternate or opposite, simple,
penninerved, entire or toothed, coriaceous petiole often bigiandular at the top,
;
exstipulate.
Flowers regular, ? , or imperfect by arrest, in spikes, racemes or
;

Trees or shrubs,

heads, naked or involucrate, axillary or terminal, each flower furnished with a bract
and two lateral opposite bracteoles. Calyx superior, 4-5-fid, lobes valvate in bud,
deciduous, or persisting with the fruit.
Corolla 0, or petals inserted on the calyx,
alternate with its lobes, valvate in bud.
Stamens inserted with the petals, sometimes alternate with them, sometimes double in number, of which the alternate five
are inserted higher and opposite to the petals, rarely triple the number filaments
;

free, filiform

inferior,

or subulate

;

anthers introrse, 2-celled, dehiscing longitudinally.

1-celled, usually

Ovary

crowned with a sometimes rayed or indented disk style
terminal, simple stigma undivided ; ovules 2 or 4, rarely 5, pendulous from the top
of the cell, with long funicles, anatropous.
Fruit a drupe, often longitudinally
winged. Seed usually solitary by arrest ; testa membranous, thin ; endopleura swollen,
intruded between the folds of the cotyledons. Embryo exalhuminous, straight
cotyledons foliaceous, rolled into a spiral, or thick, folded lengthwise, or crumpled
;

;

radicle near the hilum, -superior.

PRINCIPAL GENEEA.
Conocarpus,

Anogeisaus.

* Quisqualis.

*Combretum.

Laguncularia.

Lumnitzera.

Terminalia.

Comh-etacea: are near Onagrariece, Haloragece, Napoleoneee, &c. (see these families).

The

diagnosis

principally rests on the 1-celled ovary, the ovules pendulous from the top of the cell, the 1-seeded fruit

and the structure of the

All are inter-tropical [or nearly so].
from the hardness and closeness of their wood their bark contains
astringent principles, which render it fit for tanning and dyeing. The seed [of Terminalia •Cliebula'], known
medicinally as Myrobalans, which is oily, and much eaten in India, was formerly used as a laxative.
[The astringent nuts of T. Chebula make a capital ink with sulphate of iron its leaves yield

The

seed.

trees of this family are useful

;

;

an excellent yellow dye with alum. The seeds of T. angiistifolia, Belhriea, and Catappa, are likewise
much eaten, and yield an excellent bland oil. T. angustifolia produces by incisions in the bark a white

much used as a cosmetic, and burnt as an incense in Mauritius.
reckoned one of the best in India. Ed,]

benzoin of agreeable scent,
of Conocarpus latifoKus

is

The wood

422

XCIV.

XCIV.
(Myrti, Mtete^, Jussieu,

MYRTACE^.

MYRTACEJS.

—Mtetoide^, Ventenat. —Myrtine^, D.CMyrtaoe^j

Courovpita surinamensis.
Aiidraacium with unequal stamens.

C. surinamensis.

Embryo

(fmag.).

Br.)

C. surinamensis.
Vertical section of ovary.

Beaufortia.

Bundle of stamens.

XCIV.

FaliHcia lmci(jatc»

MYETACB^.

Lecythis urnigera*

Bei'tholleHa exceha.

Transverse section of seed.

Eucalyptus.

Fruit, J nat. size.

423

BeHholHia

e^rcelsa^

Eucalyptus Ghbutus.
lower part of ovary (tnag.).

£"ection of

Seed, nat. siae

;

XCIV. MYETACEtE.
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sub-irregular from the unequal length of the stamens, axillary and solitary, or in a
spike, cyme, corymb or panicle, sometimes even capitate, naked or involucrate ; often

Calyx superior or semilimb 4-5-multi-fid or -partite, persistent or deciduous, valvate in bud

2-bracteolate, white, pink, purplish or yellow, never blue.

superior

;

bud and falling away like an operculum at the expansion
Petals inserted on a disk edging the calyx -throat, and usually
expanding into a plate or cushion which crowns the top of the ovary, equal in
number and alternate with the calyx-lobes, very rarely 0, aestivation imbricate or
convolute. Stamens numerous, inserted with the petals, very rarely equnl in number
and alternate, often double or treble, and then some without anthers, most often
indefinite, pluri-seriate, and then usually all fertile filaments filiform or linear,
free, or more or less monadelphous at the base, or united in bundles opposite to the
petals, rarely united into a cup which is abbreviated on one side, and on the other
prolonged into a concave petaloid blade which is bent down upon the style and
sometimes

entire, closed in

of the flower.

;

anthers small, rounded, introrse, of 2 contiguous or separated
;
opening longitudinally or transversely. Ovaet inferior or semi-inferior, covered
by a fleshy disk, sometimes free {Fremya), either 1-eelled with numerous erect
anatropous ovules on a basilar placenta, or 2-pluri-celled with numerous anatropous

antheriferous within
cells,

ovules inserted at the inner angle of the

cells,

the inner angle by their ventral surface

style

;

or ovules rarely solitary and fixed to
terminal or rarely lateral (in the 1-

naked or barbed at the top ; stigma undivided.
Fruit
generally crowned by the calyx-limb, sometimes 1-celled and 1-seeded by arrest,
dry, indehiscent, or quite 2-valved at the top, sometimes 2-many-celled, and then

celled ovary), simple,

either a capsule opening at the top loculicidally or septicidally or

by the removal
by arrest 1-) seeded
cells.
Seeds straight, angular, cylindric or compressed, sometimes dimorphous in
each cell, some being turgid and fertile, the others linear and sterile {Eucalyptus,
Fabricia) ; testa crustaceous or membranous, winged or furnished with membranous
of the epigynous disk, or an indehiscent berry with

many-

(or

scales at the base [arrested ovules ?] {Spermolepis). . Embryo exalbuminous, straight
cotyledons usually short, obtuse, sometimes confluent
;

or curved or rolled spirally

with one another and with the radicle, very rarely foliaceous
thick, next the hilum.

Tribe

Stamens often

I.

;

radicle very often

CHAM^LAUGIE^.

some usually sterile.
Ovary 1-eelled, with One or
Truit 1-seeded, indehiscent, or imperfectly 2-valved at the
Shrubs of Australia, often resembling Heaths, and especially Blaeria. Leaves
top.
opposite, or rarely alternate, punctate j stipules
or rarely 2 {Galycothrix).
definite,

several basilar ovules.

—

PEINCIPAL GENEJKA.
'Galycothrix.

*Verticordia.

Chanifelaucium.

Davwinia,

Lhotskya.

Tlil-yptomeue,

Scholtzia.

—
XCV. NAPOLEONE^.
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Bee).

MyrtacecB are related to Melastomaceca, and througli these to Onagrariea and Lythrariea (which
They approach OranatecB in the valvate calyx, imbricate corolla, polyandry, inferior ovary with

many-ovuled

cells,

simple style and

generally opposite leaves

;

they

exalbuminous embryo, woody stem, and
the ovary, which in Oranat,e<B presents two super-

stigmas, fleshy fruit,

differ principally in

Myrtacea are also near Oliniece, as shown by the inferior several-celled ovary,
exalbuminous embryo, woody stem, and opposite coriaceous leaves; but
Oliniece are isostemonoiis, and the ovarian cells are only 3-ovular (which is also the case in some MyrtacecB).
Points of resemblance have also been traced between certain Myrtacea and the little family of Calycanthe<B
in the numerous stamens, of which some are antherless, inserted on a fleshy ring crowning the
calyx-throat, the exalbuminous embryo, woody stem, and generally opposite leaves but Calycanthete are
apetalous, their anthers are extrorse, their ovaries are free, and the fruit is composed of achenes. Finally,
in the gland-punctate leaves, polypefalpus corolla, monadelphous or polyadelphous stamens, and exalbuminous seed of Aurantieee and Hypericinecs we find an analogy between these families and Myrtacece.
Myrtacece contain tannin, fixed and volatile oils, free acids, mucilage and sugar these principles,
associated in different proportions, give to some species properties which are useful to man.
The
Myrtle {My7ius communis), a shrub of the Mediterranean region, has astringent berries, and its leaves were
formerly renowned for their tonic and stimulating virtues. Eugenia {Caryophyllus) aromatica, a native
of the Moluccas, yields cloves, which are the flower-buds, and which contain a very aromatic volatile
The fruit of H.
oil, and are hence universally used as a condiment, in medicine, and as a perfume.
pimenta, a tree of the Antilles, possesses an aroma and taste which combine the qualities of the nutmeg,
the cinnamon and clove, whence its name of Allspice. The berries of the Guava {Psidium), the Jambosa,
and many other species, are much esteemed for their aromatic taste, and are made into preserves. The
capsular Myrtacece also contain a volatile oil in their leaves and fruit; the principal species is the
Melaleuca Cajaputi, a shrub of the Moluccas, which yields by distillation a green oil of a mild and pene.trating scent, recalling at once camphor, rose, mint and turpentine, and much esteemed as an antiimposed rows of

cells.

subulate style, fleshy

fruit,

;

;

;

spasmodic.

The Eucalypti

which the wood is very useful for building
The Couroupita is a large tree, called in Guiana Cannon-ball, on
fruit, which contains an acid-sweet pulp, very agreeable and refreshing.

a»e gigantic trees of Australia, of

purposes (E, robusta, Glohulus, &c.).

account of the shape and size of

The seeds

its

Europe as Brazil-nuts. We may also mention
which is woody, very large and thick, and
epigynous cap-shaped disk. Vases and pots are made of this cap-

of Serlholletia excelsa are edible, and are sold in

the Sapucaya {Lecythis ollaria), a Brazilian tree the capsule of

opens circularly by the raising of
sule,

its

whence the name of Monkey-pot given to the fruit.
[Humboldt describes the fruits of Gustavia speciosa

as eaten by children, and causing them to turn
an emetic. Rose-apples are the fruits of Eugenia Malaccends.
The fruits of the Chilian E. XJgni are very agreeable. Myrtle buds and berries are still eaten as spice in

temporarily yellow.

G. brasiliana

is

and made into wine the flowers yield eau d'ange. Various species of Eucalyptus yield a red
gum like Kino, and a manna one Tasmanian species (E. Gunnii) is tapped for its juice, which
is fermented and drunk.
Various Leptosperma have been used as substitutes for tea by the early settlers
in Australia.
Lastly, some species of Eucalyptus are the most gigantic of timber trees, attaining nearly
500 feet in height and 110 feet in girth. Ed.]
Italy,

;

astringent

;

XCV. NAPOLEONEJE,' EndUcher.
Shbubs

of tropical Africa.

2-3-dentate at

tlie

top.

Leaves
Flowers $?,

alternate, exstipulate, entire or unequally

regular,

solitary

on the branches and sessile
5-partite (Napoleona) or many-toothed [Asteranthos).
[Asteranthos), or scattered

'

Eegarded as a

tribe of Mgrtaoecs iu the

'

on axillary peduncles

CalTX superior,
Corolla epigynous, simple,

[ISfapoleona) .

Genera Hantarum,'— Ed,
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XCV. NAPOLEONEiE.

Napaletma.

Napol&ma.

Fruit.

Stamen

(mag.).
N<ipoleona.

SapoUma, Fruit cut

Tertically,

Napaleom.

Diagram,

Fruit out tca,usvei-3ely.

—
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rotate

;

limb shortly multifid {Asteranthos) or double, the outer sub-rotate, plaited,
Stamens inserted at the base of

entire, the inner radiating, multifid {ISfapoleona)

.

the corolla, 5 petaloid, -with 2 anthers [filaments connate in a petaloid cup, bearing
anthers] {Napoleona), or [filaments] indefinite, filiform {Asteranthos) ; anthers
JVapoZeowa].
Ovary
2-celled, dehiscence longitudinal (^siemwi/ios) [or 1-celled in
head,
depressed
lobed
a
stigma
style
short
;
5-6-celled]
semi-inferior,
;
[or
inferior

many

or peltate, angular {Napoleona) ; ovules several in each cell, pendulous
Beket crowned by the calyx-limb. Seeds numerous, sunk

{Asteranthos)

from the inner angle.

in the pulp [in Napoleona

;

few, large, angled or reniform, with a membranous testa
is retracted ;— unknown in

and large thick cotyledons, between which the radicle
Ed.]
Asteranthos.

—

.

GENEEA.
Asteranthos.

Napoleona.

singular family or tribe of Myrtaeece, evidently closely allied to Lemjthis and BerthoUetia,
the valvate calyx and alternate leaves of Lythrariea, to which they approach in the crumpled

[A very
-svitli

corolla.

Napoleona
nothing

is

is

known.

a native of west tropical Africa, and Asteranthos of North Brazil.
Ed.]

XCVI.

—Melastomace^, Br.)

COUOLLA polypetalous, usually diplostemonous,
Stamens 3-12, inserted with the petals.
lud.
cells.

Petjit a capsule or

Stem arborescent

or

their properties

MELASTOMACEJS.

(Melastoma,- Jussieu.

many-ovuled
huminous.

Of

frutescent or

herry.

inserted on the calyx, contorted in

OvAitY free or adherent, of 1-20

Embbto

sufirutescent,

straight or curved, exal-

rarely herbaceous,

erect,

climbing or epiphytal, with cylindric or tetragonal branches swollen at the nodes.
Leaves opposite orwhorled, simple, equal or unequal, entire, rarely toothed, usually
narrowed into a sometimes swollen petiole lateral nerves 2, 4, 6, or 8, nearly as
prominent as the median, and directed like it from the base to the top of the leaf,
preserving a uniform thickness, and united by finer transverse nerves. ElO"Weks ?
regular, usually in panicled or contracted cymes, rarely solitary, naked, or diversely
Eecepbracteolate, sometimes furnished with a sort of coloured involucre {Blahea).
taculae cup campanulate, urceolate or oblong- tubular, quite free, or adhering to the
ovary by longitudinal septa. Caltx-limb 5-6-3-partite, sometimes entire, imbricate
Petals free, or sometimes slightly united at the base, inserted
or contorted in bud.
on
calyx-throat,
a fleshy annular layer, alternate with the calyx-segments,
the
on
contorted
in bud.
clawed,
Stamens inserted with the petals, usually
shortly
sometimes
multiple)
their
number, sometimes equal {Sonerila, Poter(or
double
all
equal
and
sometimes
fertile,
sometimes those opposite to the petals
anthera),
rarely
rudimentary
sterile,
or
anthers
or
filaments free, inflexed in bud
smallest
;

,

;

;

XCVI.

MELASTOMACE^.
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Melastoma.
Transverse section of ovary (mag.).

Melastoma.
Fruit.

I^audinia.
Vertical section of ovary (mag.)-

Melastoma.

Tujasnea.

Ovule (mag.)'

Seed (mag.)*

Fyramia.
Stamen (mag.).

Spmnera.
Stamen (mag.).

Iluberia.

Stamen (mag,).

XCVI.

430.

Kibessia.

MELASTOMACE^.

;

XCVI. MELASTOMACEiE:
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—

Tbibe II. OSBECKIE^. Connective produced at the base. Seeds cochleate (Old and JSTew
Worlds). Acisanther-a, Gomolicu, Pterolepis, Macaoria, Pleroma, Brachyota, Ghcetol&pis, Aciiitis,
OshecMa, Tristemna, Melastoma, Bissotis, &c.

—

Teibe III. Rhexiej). Connective hardJy produced at the base, spurred
appendaged in front. Seeds cochleate (American). Monoohcetum, Bhexia.
Teibe IV. Meeianib^.

— Connective

in front, appendage usually erect

and

posteriorly, not

hardly produced at the base, appendaged or spurred
Seeds cuneate, angled or fusiform (American).

inflated.

Axincea, Meriama, Oentronia, Graffenriedia, &o.

—

Teibe V. Oxtspoeej:. Connective hkrdly produced at the base, acute or spurred behind,
not appendaged in front. Seeds angled or oblong, raphe usually thickened and produced (Old
World). Oxijspora, Allomorpha, Ocliihooliaris, Bredia, &c.

—

Teibe VI. Sosteeile^. Ovary and capsule depressed at the top. Connective simple or
appendaged before and behind. Seeds straight or nearly so (Old and New Worlds). Sonerila,
Aiiiphiblemma, Bertolonia, Monolena, &c.
Series II.

—Fruit a berry.

Stamens usually equal.

—

Teibe VII. Medinillbji. Anthers usually recurved connective appendaged behind, or
Seeds not cochleate (Old World). Marumia, Dissoohmta, Anplectrum,
before and behind.
;

Medinilla, Paahycentria, &c.

Teibe VIII. Miconiej;.—Anthers incurved or recurved, opening by 1-2 pores or slits
Seeds various (American). Oxymeris, Galy oogonium, Tetrazygia, Gonostegia, Miconia, Tocooa, HeterocJiiivmi, Glidemia, Sagrxa, Belluaia,
connective rarely produced or appendaged.

Loreya, Senriettea, Ossaia, ^&c.

—

Teibe IX. Blakej;. Anthers large, l--2-pored connective simple or spurred behind.
Leaves with strong veins between the ribs (American).
Blahea,
Flowers involucrate.
;

Topohea,

SuB-OEDBB

Ovary 2-oo
cells

-celled

near their base.

II.

A8TB0NIEM.

ovules numerous, placentas at the base or on the outer walls of the
Seeds minute (Old World). Astronia, Pternandra, Kibessia.
;

Shb-oedee

III.

MEMEGYLE^.

Ovary either 1-oelled with the ovules whorled round a central placenta, or several-celled
Fruit 1-few-seeded.
Seeds large
with 2-3 collateral ovules in the inner angles of the cells.
(Old and New Worlds). Mourisia, Memecylon.
Melaitomacem approach Lythrariece in the valvate calyx, inaertion of the petals, diplostemony,
many-ovuled ovarian cells, exalbuminous embryo, opposite or whorled leaves, and especially in
the singular structure of the stamens. There is also a real aflSnity between them and MyrtanecB ; in
both the petals are inserted on the calyx, the ovary has several many-ovuled cells, the style is simple, the
embryo is exalbuminous, the leaves opposite, sometimes even 3-nerved {Rhodomyrtus), and the stem
woody; h^t Myrtacete are generally swfeet-scented, and have punctate leaves; their anthers are short,
several

rounded, deprived of appendages, and the petals imbricate in bud.
Melaslomaeem mos\ly gi-ow in tropical America; a few advance into North America to 40° (Mhexid),
None have yet been found in Obili, a few inhabit Asia and Africa.

The

leaves of Melmtoi/iacece are astringent, and of

many

species slightly

acid.

The

berrieiB

also

'

—
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XCVII.

LYTHEARIE^.

contain free acids united to a certain quantity of sugar, whence result various medicinal properties
some possess a small quantity of volatile oil or balsamic resin, which renders them stimulating. The
hark, the fruit, and especially the leaves of

[The

some others contain colouring

principles.

Melastoma are edible, but dye the mouth black, whence the name {Melastoma)
others yield yellow, black and red dyes.
Ed.]
berries of

XCVII.
(Salicari^, Lythkakie^,

LYTHRARTEyE.

Jussieu.

—CALTCANTHEMiE,

Ventenat.

—Ltthraoe.^,

Lindl.)

Lyihrum.

Flower (mag.).

Lythrum.

Lythrum.

Vertical section of
seed ^mag.).

Diagram.

Lythrum.

Flower cut vertically (mag.).

Lythrum.

Ltjlhrttm.

Embryo

Calyx

free.

Pistil (mag.).

(mag.).

Corolla

polypetalous, perigynous, iso- diplo-

or triplo-stemonous, imbricate in bud, rarely 0.

on the calyx-tube.

Embryo

Ovary with

Herbs, shrubs or trees.
opposite and alternate

Salicaria.

inserted
cells.

exalbuminous.

rarely
Lythrum

Stamens

2 or several many-ovuled

penninerved, entire,

Leaves opposite or wliorled,
on tlie same plant, simple,
petioled or sessile, sometimes punctate-

—
LYTHRAEIE^.

XCVII.
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Plowbes ^, regular, or rarely irregular (Ouphea),
the axil of the leaves, or fascicled or cymose, sometimes spiked or
racemed, and accompanied by floral bracteiform leaves, rarely panioled, peduncle
and pedicels 2-bracteolate at the base, middle or top.
Caltx free, persistent,
glandular, always exstipnlate.
solitary

in

3-many-toothed ; tube usually ribbed
with nerves, straight or rarely oblique, or gibbous or sub-spurred at the base
{Cuphea)
limb more or less deeply toothed, teeth sometimes 1-seriate, equal,
valvate in bud, sometimes 2-seriate
the outer alternate, narrower, incumbent on
the commissure of the valvate inner ones. Petals (rarely 0, Peplis, Abatia, &c.)
inserted on the top of the calyx-throat, equal in number and alternate with its inner
teeth, sessile or clawed, obovate or ovate or oblong, equal, or the dorsal very rarely
larger, imbricate in bud, often folded, waved on the edges {Lager-stroemia), spreading
after flowering, deciduous or fugacious [Suffrenia, Peplis).
Stamens inserted on
the calyx-tube above its base, continuous with its nerves, equal in number and
alternate with the petals, very rarely less numerous {Suffrenia), very often double or
tubular or campanulate, rarely urceolate,

;

;

triple {Dodecas, Antherylium,, Lagerstrcemia), 1-several-seriate, included or exserted,

equal or unequal,

all fertile,

or rarely some sterile

;

filaments filiform, free

anthers

;

introrse, 2-celled, orbicular or ovoid or oblong, erect or incumbent, dorsifixed, dehis-

Otaet

cence longitudinal.

free, sessile or shortly stipitate, rarely girt at

the base

with a fleshy ring, or accompanied by a unilateral gland {Guphea), 2-6-eelled, sometimes sub-1-celled by failure of the septa {Biplusodon), or completely 1-celled
with parietal placentation {Gryptotheca) placentas attached to the middle of the
septum, or the inner angle of the cells, or uniting the base of the semi-septa style
;

;

simple,

terminal,

more or

emarginate or bilobed

;

less

long

ovules usually

;

stigma simple, obtuse or capitate, rarely

numerous, ascending or horizontal, anatropous.

Capsule membranous, or rarely coriaceous, woody, crowned by the persistent or
accrescent calyx, 2-several- (rarely 1-) celled, bursting irregularly or by circumsciss,
or by regular semi-septiferous valves, the placentas remaining united in a free
Seeds usually numerous, ovoid-angular, cuneiform, plano-com^ressed,
column.
testa coriaceous
hilum marginal or
with
a membrane (Lagerstrcemia)
or edged
;

;

Embryo exalbuminous,

basilar.

2-auricled

at

straight; cotyledons sub- orbicular, plano-convex,

the base, rarely semi-cylindric or convolute

;

radicle

short,

near

the hilum.
[Classification of Lythrariece,

from the 'Genera Plantarum'

—

:

Tkibe I. Ammanniej!. Herbs, often aquatic. Calyx membranous, not ribbed or
Flowers small or minute. Petals flat or 0. Ammannia, (Suffrenia), Peplis, &o.

striate.

— Shrubs or

trees, more rarely herbs. Calyx coriaceous or herbaceous,
Flowers rarely small. Petals usually crumpled. Adenaria, Grislea,
Woodfordia, Ouphea, Lijthrum, Nescea, Pemphis, Biplusodon, Lafoensia, Laiusonia, Gnjpieronia,

Tribe

II.

Lythbej;.

usually costate or striate.

Lagerstrcemia, Sonneratia.

Anomalous Genera,

—Ptmica

(see

Order G^-anatem,

p. 434), Axinandra, Seteropyxis.—En.]

P P

p.

485), Olinia (see Order Olirviem,

—

;

XCVIII. OLINIE^.

434

Lythrariem are near Onagrariece, Melastomacea and Saxifragets (see these families). They also
approach JRMzophorecB in their persistent valvate calyx, stamens more numerous than the petals,
many -celled ovary, and straight exalbuminous embryo; but JRJmophorets have an inferior or
semi-inferior ovary, the cells of which only contain two pendulous ovules [often more, see this
order, p. 419].

Lythrariem are chiefly tropical American

;

they are

much more

rare in the temperate regions of both

hemispheres.

The

species of this

which renders them

some {Lythrum Salicaria) contain tannin,
and acrid principles, which caused
Lawsonia alba (Henna), an Egyptian shrub, is re-

family possess different properties

;

astringent; others {Heimia, Cuphea) secrete resinous

them' to be used as purgatives, emetics or diuretics.

Ea.st for the perfume of its flowers, and for the orange-red colouring matter
with which the women dye their nails and hair its root (Alkanna) is astringent
and yields a red dye. [The Ammannia vesicatoria, an Indian weed, is a strong vesicant. Pemphis aciduta
is used as a pot-herb in tropical Asia. The flowers of Woodfordia tommtosa, the Dhak of India, are much
used as a red dye. The Lagerstroemias produce excellent timber, called Jarul in India. The wood of
Ed.]
Snnneratia acida is considered the best substitute for coal on the Indus steamers.

nowned throughout the
contained in

its leaves,

;

XCVIII. OLINIEJE,

Arnott.

OUnia.

Olinta.

Ovary cut
Flu.ver (amg.).

Otinia.

Olinia.

Sheubs of South

OUnia.

Diasram.

Africa, Brazil,^

Fruit (mag,).

Pendent aiiatropons

vertically (mag.).

ovule (mag.).

Leaves opposite, coriaceous,
Floweks axillary or terminal, in
the base. Calyx 5-4-toothed, or 4-fid or

and Australia.'

penninerved, entire, not dotted, exstipulate.
small cymes, or solitary, bibracteolate at

Petals

-5-4, inserted on the calyx, alternate with its segments, oblong or
sometimes {Olinia) with 5-4 scales alternate with the petals,
Stamens 6-4-oo inserted with the
scales pubescent on the back and c.onnivent.
anthers 2-celled, globose-didymous or oblong,
petals filaments flexuous in bud
dehiscence longitudinal.
Ovary inferior, 2-4-5-celled, cells 2-3-oo -ovuled style
subulate or flexuous stigma simple
ovules pendulous, anatropous.
Fruit a berry
[Myrrhinium, Fenzlia) or drupe {Olinia) crowned by the calyx-limb or by its scar
Seeds oval. Embryo exalbuminoiis, rolled in a spiral,
kernel woody, 3-4-celled.
cotyledons indistinct.
or arched

5-partite.

obovate,

obtuse,

,

;

;

;

;

;

;

'

is

The

Brazilian plant here alluded

unquestionably Myrtaceous,

Pimeiita.

—Eu.

to, Myrrhiniam,
and closely allied to

'

near

The Australian Femlia

MyHus

iteclf.

— En.

is

also Myrtaceous, and

—

XCIX. GEANATE^.
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Thie little group of Olmtecg, composed of the genera Olinia, Myrrhinium, and Fenzlia, is placed
between Myrtacete and Melastomacecs. The berries of Myrrhinium atropurpureum, [a Brazilian shrub,]

are edible.

GRANAIE^,^

XCIX.

Pomegranate.

Pomegranate (Punica Granatum).

Pomegranate.

chamber

Verfcical section of flower.

Pomegranate.

]

Transverse section of upper

e

1

Endlicher.

n u*

Pomegranate.

,,^>,^^^ „^ lower
chamber of fruit.

Stem woody, brancKes sometimes

spinescent.

Diagram.

Seed entire and cut vertically (mag.).

TranL7^^«w

of fruit.

Pomegranate.

Pomegi-anate.
Seed cut transversely
(mag.).

Leaves generally

opposite, often

not punctate, glabrous, exstipnlate.
Flowers 5 terminal, soliCaltx coloured ; limb many-partite, many-seriate, valvate in
tary or aggregate.
bud. Petals 5-7, inserted on the calyx-throat, alternate with the sepals, imbricate
fascicled, entire,

in bud.

?

STAMBisrs numerous, many-seriate, inserted below the petals,

filaments filiform,

free

;

anthers
^

introrse,

2 -celled,

See end of LythrarieO', p. 433.

FF 2

Ed.

ovoid,

and included

dorsifixed,

;

dehiscence

—
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C.

Otakt adhering

longitudinal.

ONAGRAEIE^.
receptacular cup

to the

(calyx-tube),

forming 2

superimposed rows, the lower 3-celled with central placentation, the upper 5-7-celled
with parietal placentation ; style filiform, simple stigma capitate ; ovules numerous,
anatropous.
Bekkt spherical, crowned by the calyx-limb, cells separated by
membranous septa. Seeds numerous, integument full of an acid pellucid pulp.
Embryo exalbuminous, straight ; cotyledons foliaceous, convolute radicle oblong,
;

;

short, pointed.

ONLY GENUS.
Punica.

The

Pomegranate

fruit of the

is

prohably monstrous, and analogous to certain fruits singularly

modified by cultivation, as the Tomato (Lycopersicum esculentum), and that variety of Orange called
'

Bizarrerie

'

or

'

MoUarose.'

[The Pomegranate
state.
Ed.]

is

indigenous in Upper India, where

its fruit altogether

resembles that of the cultivated

very near M^rtacece (see that family). The single species of which it is coma native of Mauritania,'' whence its name of Punica. It grows all along the
shores of the Mediterranean, and extends thence throughout the temperate regions of the world its
fruit (Pomegranate) is covered with a coriaceous bark, called malicor,' very rich in tannin, and used by
curriers
Its flowers, called Balaustnim, were formerly administered as
its pulpy seeds are refreshing.

The genus Punica

posed (P. Ch-anatwn)

is

is

;

'

;

a vermifuge

;

but

its

anthelminthic properties principally exist in the bark of its root.
This bark
which latter destroys tapeworm.

contains an astringent substance, with a mild and an acrid principle,

C.

(Epilobiaoe^,

Ventenat.

ONAGRARIEyE.

— Onageaob^,

Lindl.

— Onageb^,

Spach.

—(ENOTHEBE.a;,

Endl.)
Co'elO'LJjA

polypetalous, epigynous, contorted in bud.

petals, equal or double

many-

them in number, rarely fewer.

[rarely few-) ovuled.

Embeto

Stamens inserted with the
Ovart inferior, many-celled,

exalbuminous.

Terrestrial or aquatic heebs, or sheubs.

Leaves opposite or alternate, simple,
Plowees 2, usually regular, often
or racemed or spiked.
Calyx herbaceous or

penninerved, entire or toothed, exstipulate.
fugacious,

axillary

and

solitary,

coloured; limb 4- (rarely 3-2-) partite, persistent or deciduous, valvate in bud.
Petals (very rarely 0) inserted on the top of the calyx-throat, on an epigynous,
flat or annular glandular disk, alternate with the calyx-segments, more or less
distinctly clawed, sometimes emarginate or bifid, contorted in bud.
Stamens
inserted with the petals, either equal in
seriate, rarely

fewer

;

number and

alternate, or double

filaments filiform or subulate, free

;

and 1-2-

anthers 2-celled, introrse,

dehiscence longitudinal

Ovaey

2-) celled

'

pollen of trigonous granules, often cohering by threads.
;
crowned by the glandular edge of the disk, usually 4t- (rarely
filiform
stigmas as many as cells, linear, papillose on their inner

inferior, often
;

style

A. do Candolle

('

;

Gfcgraphie Botauique,'

ii.

rightly points out that the Pomegranate exists in

891)

North

Africa only in a cultivated state.
state

from Asia Minor

to the

It ranges in a wild

Punjab Himalaya.

— En.

C.
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EpiloUum,

Epilohium.

Mpilohium

JEpilobium.

Diagram.

hwmtum.

JSpiloMum,
Seed cut Tertically (mag.).

Imardia

palustris.

Pistil (mag.)'

Tertical section of flower (.mag.).

EpiloMum.
Eipe seed, furnished with a chalazlau

tuft.

BpiloUum. Young seed (mag.)-

^i'oHum.

Fruit.

438

C.

ONAGEAEIE^.

Circcea.

Vortical section of
flower (mag.).

Fuchsia globesa.

Circcea luktiana.

Oirasa.

Flower without

its

corolla (mag.)"

Circcea.

—

—

TRAPES.
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or hairy at tlie chalaza {Epilohium). Embryo exalbuminous, straight; cotyledons
foliaceous or a little fleshy, often auricled at the base; radicle conical, cylindric,

near the hilum, superior or

inferior, rarely centripetal.

PEINCIPAL GENERA.
*

* Jussieua.

Epilobium.

* Fuchsia.
*

*

Zauschneria.

* Godetia.

Circsea.

*

*

* Clarkia.

Ludwigia,

Lopezia.

*

Gaura.

Eucliaridium.

CEnothera.
Isnardia.

[Trapa.']

ANOMALOUS GENUS.
Montinia.
Coinhretaceee by the valvate calyx, the
but Hdloragece differ in their albuminous
embryo, Trapets in the imbricate Kstivation of their corolla, and Comhretaccm in their 1-celled ovary.
Lythrariets have some affinity with Onagrariea
in both families the calyx is valvate, the corolla isoor diplo-stemonous, the ovarian cells many- ovuled, the style simple, the fruit a capsule, and the embryo

Onagrarieee are connected with

iso- or diplo-stemonoua

Haloragea, Trapeca and

and the

corolla

ovary

inferior

;

;

but Lythrariecs have a free ovary and imbricate petals. Onagrarieee are
but chiefly in the extra-tropical temperate regions of the northern hemisphere, and
especially of the New World.
Fuclma extends from Mexico to the Straits of Magellan and New
Zealand. Many Epilobia are found in the southern hemisphere [they are characteristic of the herbastraight and exalbuminous

widely diffused

;

;

ceous vegetation- of New Zealand].
Onagrariea contain mucous and sometimes slightly astringent principles, and for this reason Circcea
;«<e<jaM« and the narrow-leaved Epilobia are used in some countries, especially externally; in Sweden
they eat the young shoots of the latter, Several CEnotheras, and especially (E. biennis, have a sweet

and edible
edible.

root.

Fuchsia excorticata has poisonous berries
is said to be acrid.-< Ed. J

[P].

[Those of other species are sweet and

Montinia, a Cape genus,

CI.

Endlkher.
TEAPEA:;'
^BA

Lacustrine floating hbebs.

submerged opposite, pinnatisect
a rosette, petioled, rhomboid

Leaves, some submerged, others emerged the
the upper alternate; the emerged in
during flowering, exstipulate.
'petiole, vesicular
:

(like rootlets),
;

Calyx 4-partite, valvate in bud,
with spiny lobes. Petals 4, inserted on an annular fleshy sinuous disk, crowning
the top of the ovary, alternate with the calyx-segments, imbricate in bud, edges
folded.
Stamens 4, inserted with the petals, the alternate shorter; filaments
filiform-subulate ; anthers introrse, 2-celled, dorsiflxed, dehiscence longitudinal.
Flowee8

axillary, solitary, shortly peduncled.

OvAKY semi- inferior, of two 1-ovuled cells style cylindric, simple ; stigma flattened,
obtuse; ovwUs pendulous from the top of the septum, anatropous, raphe dorsal.
Feuit coriaceous [or woody], indehiscent, crowned by the spinescent calyx-limb,
;

which resembles 2-4 horns, capped by the hardened disk, 1-celled and 1-seeded from
Seed inverted; testa membranous, adherent, the upper part spongy.
Embryo exalbuminous, straight ; cotyledons very unequal, one very large, thick, and
arrest.

farinaceous, the other minute, squamiform, inserted a little lower
'

See order Trapem,

p.

439,

Ed.

^

See also under Onagrarieee,

;

radicle slightly

p. 439.

Ed.
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TEAPEiE.

apa nalans, with

its fruit.

;

CII.

Trapa.

Toung fruit

SAMYDACB^.

Trapa.

(mag.).
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Eipe fruit (mag.).

bent, superior, piercing the top of the fruit in germination

Trapa.

;

Petal (mag.).

plumule very small,

concealed within the small cotyledon.

ONLY GENUS.
Trapa.

Trapea are closely related to HaloragecB (see this family).
Calthrop, inhabits stagnant water in Central and Southern Europe.
as do those of the Kashmirian T. hisinnosa, and the Cbinese 2'.

T.

nutans,

tlie

Water Chestnut

or

Its seeds afford a farinaceous food,

bicomis, called

by the natives Ling

or Ki-chi.

CII.

SAMYDACE^.'

(HOMALlNEiE, Undl.)

Leaves petioled,

[Trees or shuubs, glabrous, or pubescent or tomentose.

alternate, distichous, quite entire or serrate, teeth sometimes gland-tipped

email, usually deciduous

or

0.

Flowers

fascicled or panicled, pedicels articulated

g

,

regular,

;

simple,
stipules

inconspicuous, raeemed,

Caltx

and 2-bracteolate.

coriaceous, per-

Petals as many as the
tube usually free ; lobes 3-7, imbricate or valvate.
calyx-lobes, and like them, rarely more or 0, perigynous, imbricate in bud.
Disk
Stamens definite or indefinite, l-oo -seriate, usually
cupular, annular or glandular.
alternating with staminodes, equidistant or collected in fascicles filaments filiform
or capillary, free or connate ; anthers didymous or oblong, introrse or extrorse,
Ovaet free, rarely adnate to the calyx-tube, sessile, 1dehiscence longitudinal.
stigma entire or 3-fid ; ovules few or many,
celled ; style long or short, rarely 3
inserted on 3-5 parietal placentas, sometimes confined to the upper part of the cell,
sistent,

;

;

pendulous or ascending, anatropous, raphe lateral or ventral. Fruit indehiscent or
capsular, 1 -celled, l-oo -seeded, 3-5-valved at the top or throughout its length,
Seeds usually few by arrest, oblong or
valves alternating with the placentas.
angled, ascending or pendulous, outer coat thin and fleshy or a torn aril ; testa
crustaceous or coriaceous, striate or rugose ; albumen copious, fleshy. Embryo axile
aotyledons oblong or orbicular or cordate, often foliaceous
'This order is merely alluded to in the original
work at the end of Sixineis (p. 247), to which it is
most closely allied, and of which it is perhaps best

regarded as a
florea.

—En.

tribe,

;

radicle short or long.

connecting Binnete with Pa^si-

—

cm. LOASE^.
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Tribe

I.

Caseaeieji.

—Leaves

alternate.

Calyx

free,

4-5-merous.

Petals

6-30, inserted in one series within the calyx-tube, usually alternating with as

Stamens

0.

many

staminodes.

Gasearia, Lunaria, Saviyda, &c.

Tribe

Banarej).

II.

Stamens many, inserted
Tribe
Petals

0.

Abatiej;.

III.

— Leaves

in

many

Calyx free, 4-5-meroiis. Petals 4-5, or more.
on a perigynous disk. Banara, Kuhlia, &c.

alternate.

series

— Leaves opposite, sub-opposite, or whorled.

Stamens 8 or

indefinite, 1- or many-seriate,

staminodes

Calyx
0.

4-partite, valvate.

Ahatia, Baleighia,

Aplicerema.

—

Tribe IV. Homalie^e. Leaves alternate, rarely sub-opposite or whorled. Calyx free or
Stamens as many as and opposite to the
adnate to the ovary, 4-15-merous. Petals 4-15.
petals, or if more, in bundles opposite to the petals, and alternating with glands.
Homalium,
Byrsanthus, &c.

A small order

intermediate between Passiflorea and Bixinece, differing from the former in habit and

the want of a corona, and from the latter in perigynism

it ia also near Violariecs and Candlacece.
Ths
and found in both the Eastern and Western hemispheres.
The general properties of the order are astringent, but none are of any known value some are
bitter, others mucilaginous, and others again are said to be acrid.
Ed.]
:

species are few, wholly tropical,

;

[For illustrations, see

p. 247.]

cm. LOASEJS.
(LoASE^, Jussieu.

—LoASEvE VEE^, KuntJi. — LoASACE^,

Lin 11.)

Corolla polypetalous, epigynous, anisostemonous, valvate or imbricate in bud.
Stamens more numerous than the petals, rarely all fertile, the outer usually fertile
and united in bundles, the inner sterile. Ovaet inferior, 1-celled, placentation parietal.
Ovules pendulous, anatropous.
Teuit a capsule.
Embeto albuminous. Radicle
superior.

Erect or climbiiig heebs, often dichotomous, usually covered witli

hooked stinging
exstipulate.
cles, axillary

Leaves opposite or

bristles.

stiff

often

alternate, simple, usually palmilobed,

Flowees 5 regular, solitary or aggregated, on 2-bracteolate pedunor terminal, or leaf-opposed from tbe elongation of the axillary branch.
,

Calyx superior, 4-5-partite, lobes usually 3-nerved, imbricate or valvate in bud.
Petals deciduous, inserted oa the calyx, rarely equal to its lobes in number, and
alternate v^ith them, often double in number, of which the 4-5 outer are alternate
with these same lobes, and induplicate-valvate or imbricate in bud, and as many
inner opposite to the calyx-lobes, smaller than the outer, sometimes antheriferous,
generally squamiform, dorsally naked, or awned below the top.
Stamens inserted
with the petals, double in number or indefinite, rarely all fertile the outer usually
fertile, various in number, grouped in bundles before the largest petals, the inner
sterile, differently shaped, in groups of fours, opposite to the smallest petals
; filaments filiform or subulate, free or united in bundles ; anthers introrse, 2-celled,
dorsifixed, dehiscence longitudinal.
Ovaet inferior, 1-celled, with 3-5-4 parietal
;

cm. LOASE^.
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Mentzelia.

Fr^tt'S'.).

Part ol ovary

c^'vSally

(mag.).

Transverse section ol ovary (mag.).

;;

GUI. LOASE^.

444

placentas

style

;

or

filiform

simple,

trigonous

stigma undivided or 3-4fid ; ovules usually numerous, pendulous, anatropous.

Capsule

contorted

cylindric, tunicate

or

by the

receptacular cupule (often

which sometimes only adheres by its
foliiferous),

nerves,

the

and

and

crowned by
rarely

calyx,

fleshy-

indehiscent, usually

opening at the top, or
throughout its length by
3-5 valves alternating with
the placentas, which adhere
to

it,

and

or finally separate,

represent

alternate

valves narrower than the
Bartonia aui'ea.

true ones, and semi-semiSeeds usually numerous, pendulous, funicles short ; iesio. loose, reticulate
endopleura membranous.
Embryo straight, in the axis of a fleshy albumen, and

niferous.

nearly equalling

it in length; cotyledons
the cotyledons, superior.

flat,

small; radicle cylindric, longer than

PEINCIPAL GENEEA.
*Mentzelia.

* Bartonia.

* Loaaa.

Oajophora.

[Gronovia].

Like CucurUtacece, they are generally climhers, with
the ovules are
and one-celled, with parietal placentation
numerous and anatropous ; but Cucurhitacece have definite stamens, extrorse and usually syngenesious
The same
anthers, diclinous 'flowers, tendrils, an exalbuminous embryo and corolla, imbricate in bud.
affinity exists between Loasece and Oronoviea,'^ which again are separated by their pentandrous andrcecium
[ Cevallia and other Loasecs are pentandrous], the fleshy ring crowning the ovary, their dry fruit, which
is a nucule, and their exalbuminous seed.
Loasece have also an affinity with Tumeracea, in the contorted ffistivation, one-celled ovary, parietal placentation, numerous anatropous ovules, capsular fruit, and
straight albuminous axile embryo
but in Tumeraceee the ovary is free, the stamens definite, the valves
of the capsule are semi-plaoentiferous, and the stem is erect.
Loaseos are all American, except the genus Fissmia, which is African.
Most of them grow on the
slopes of the Cordilleras facing the Pacific Ocean, beyond the equator, but not in cold regions.
The
species are little used, excepting Mentzelia hispida, which is a strong purgative, and employed by the
Mexicans in syphilitic affections.
Loasece approach Passi/lorets (see this family).

palmilobed leaves ; their ovary

is

inferior

;

;

'

Gronoviece, alluded to in this

Loasece,

work under Cmurbiiacew,

with the habit of CwcurbitaceiB,

—^Ed.

conBiBts of one genus,

which undoubtedly belongs

to

CIV.

CIV.

TUENERACE^.
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TURNBRACED.

(LoASEAKTJM sedio, Kwnth.

—Tuenebaoeje, B.C.)

CoEOLLA polypetalous, perigynous, isostemonous, contorted
Stamens 5, sub-hypogynous.
Ovaet free, l-celled,
with 3 parietal placentas.
Capsule with 3 semi-seminiferous
valves.
Seeds strophiolate. Embeto albuminous.
Heebs, or UJsrDBRSHBUBS, or SHEUBS, chiefly of tropical
America, with simple rarely stellate hairs. Leaves alternate,
in bud.

Tu-nnera.

Stamen (mag.).

Turnei'a.
Pistil (mag.).

simple, petioled, entire or toothed, rarely pinnatifid, exstipu-

but often furnished at the base with 2 lateral glands.
g regular, axillary, sessile or peduncled peduncle
Turnera.
Seed, entire and cut vertically
free or adnate to the petiole, simple, 2-bracteolate, or
(mag.).
jointed below the middle and ebracteate, very rarely branchCaltx coloured, deciduous, S-fid, imbricate in bud.
ing and many-flowered.
Petals 6, inserted near the base or in the threat of the calyx, alternate with its
late,

Flowees

,

;

;

CV.
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PASSIFLOEE^.

lobes, shortly clawed, equal, contorted in bud,

deciduous.

at tbe bottom of the calyx-tube and opposite to

subulate;

anthers

1-celled, -with

introrse, 2-celled, erect,

its

Stamens

inserted

6,

lobes; filaments free, piano-

dehiscence longitudinal.

Ovaet

free,

3 nerviform placentas alternating with the sutures of the carpels

stigmas 3 or 6, fan-shaped ; ovules
styles 3, terminal, opposite to the placentas
numerous, ascending, anatropous. Capsule with 3 semi-placentiferous valves.
Seeds numerous, 2-seriate, ascending, cylindric, curved ; testa crustaceous hilum
;

;

basilar; raphe filiform; chalaza projecting; strophiolus

membranous, appressed

to

the base of the seed on the side of the raphe. Embryo straight, in the axis of a
fleshy albumen ; cotyledons sub-elliptic, plano-convex ; radicle reaching to the hilum,
inferior.

GBNEEA.
* Turnera.

Wormskioldia.

Ertlichia.

It has many aifinities with Malesherhiacem ; but
hypogynous as in PassiflorecB, their dorsal styles alternating with
the placentas, their undivided stigmas, and their non-strophiolate and pendulous seeds. [Turnera is alaro-e
American genus with one Cape species Erhlichia is also American, and Wormskioldia Asiatic]
Tiirneracem possess little-used tonic properties, due to astringent and mucous principles, with a

This small family

is

near ionseie (which see).

these differ in their stamens,

which

are

;

small quantity of volatile

oil.

CV,
Perianth

free, petaloid.

PASSIFLORE^,

Jussieu.

Stamens sometimes

inserted at the hase,

throat of the perianth, sometimes hypogynous, united with the gynophore.

or on the

Ovaet

usually

CV.

PASSIFLOEE^.
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Passifiora.

Transverse section of seed
(mag.).

PassiJitM'a.

Vertical section ol ovary (mag.)-

Passifiora.
Passifiora.

stipitate,.with

minous.

Transverse section of
ovai-y (mag.).

Diagram.

3-5 parietal placentas.

— Leaves

Feuit a

herry or capsule.

Embeto

albu-

alternate.

Stem herbaceous or woodj, generally climbing, very rarely arborescent {Ryania,
Smeathmannia). Leaves alternate, sometimes simple, entire, lobed or palmate, sometimes compound, imparipinnate stipules geminate at the base of the petioles, rarely
Elowees 5 or imperfect through
arising from sterile pedicels.
; tendrils axillary,
;

,

arrest, regular ; peduncles usually 1-flowered, jointed at the flower, and [usually]
Pbeianth petaloid,
furnished at the joint with a 3-phyllous or -partite involucel.
monophyllous ; tube urceolate or tubular, sometimes very short ; limb 4-6-partite or

8-10-partite and 2-seriate, the outer segments sometimes herbaceous, equivalent to
a calyx, the inner more coloured, equivalent to a corolla ; throat usually crowned by

one or

many

series of subulate filaments

;

gynophore cylindric, more or less elon-

Stamens usually equal in number to
gating, supporting the pistil and stamens.
them, or very rarely alternate, someand
opposite
to
perianth-segments,
the [inner]
either
at
the
bottom of the perianth, or at the base
number,
inserted
the
times double
or top of the gynophore

;

filaments subulate or filiform, free or monadelphous and

—
CV. PASSIFLOEEiE.
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gynoptore ; anthers introrse,

slieatlLing the

in

2-celled, usually versatile, dehiscence

Ovary more

or less stipitate, very rarely sessile, 1-celled; styles equal
to the placentas, cohering at the base, distinct at the top.

longitudinal.

number

One

sepal

Malesheriia.
and two petals (ma?.).

MaUsherhia.

Andi-oecmm and

pistil.

spreading stigmas clavate or peltate, somesub-2-lobed ; ovules numerous, anatropous, 1-2-seriate, attached to 3-5 parietal
;

times

by longer or shorter funicles,
enlarged into a cupule at the umbilicus.
Fettit 1-celled, an indehiscent berry, or a
capsule with 3-5 semi-placentiferous valves.

linear placentas

Malesherbia,

MaUsh&'hia.
Seed, entire

and cut vertically
(mag.).

Transverse section of
ovary (mag.).

Seeds

numerous

;

funicle

dilated

into

a

pulpy cupuliform or saccate aril testa crustaceous, foveolate, easily separable from
Embeto straight,
the membranous endopleura, which bears a longitudinal raphe.
occupying the axis of a fleshy dotted albumen cotyledons foliaceous, flat radicle
cylindric, near the hilum, centrifugal.
;

;

[The following

tarum

'

is

the classification of Passijlorece

made

for the

'

Genera Plan-

:

—

Teibb I. MALESBEEBiKJi. Flowers §
Corona and corolla membranous. Stamens
Seeds oblong. (South America.)
the base.
Tribe
Styles

;

II.

or

1

Passifloeb^.

— Flowers

3—5, connate at the

§

base.

6,

Calyx-tube elongate, lobes triangular-subulate.
adnate to the gynophore. Styles 3, remote at
Malesheriia, Gynopleura.

Corona simple or double.

.

Seeds

flattish,

*Passiflora,

Petals

herbaceous.

*Tacsonia, Paropsia,

SmeatJimamiia, &o.

Teibe
small or
prod-uced.

—

Flowers § or if unisexual perianths of the sexes alike. Corona
M0DECCE.1;.
Petals usually included in the calyx-tube.
Connective of the anthers usually
(Old World.) *Modecea, Opliiocaulon, Machadoa.

III.

0.

i

—

Teibe IV. AscHAKiEai. Flowers unisexual, perianth of the sexes alike. Calyx very short.
Stamens inserted on the throat or base of the corolla. (South
Corolla campanulate, 3-5-fid.
Africa.)

Ceratosicrjos, Ascharia.

Teibe V. Papatacej?.'

— Flowers unisexual, or

perianths of the sexes dissimilar.
Carlca, Jacaratia.']

Corona

0.

5 and unisexual in the same inflorescence,
Stamens 2-seriate, inserted on the corolla-tube.

—

;

CUCUEBITACE^.

CVI.
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A. L. de Jussieu placed Paasifloreee in the family of Cucurhitaceai, whicli tliey approach in their
climbing stem furnished with tendrils, their alternate palminerved leaves, double perianth, and one-ceUed
ovary with parietal placentatioii
in addition to which some genera are diclinous (Modeecd)
but in
;

Cucurhitacecs the ovary

the embryo

is

;

the anthers are extrorse, usually reduced to three, and ayngenesious,
exalbuminous, the leaves exstipulate, and the tendrils are leaves arising from a branch
is inferior,

joined to the stem, arrested near the point of departure, and merged in the petiole of the leaf which it
bears.
Some Loasece have, like Pamiflorea, a climbing stem, palminerved leaves, a one-celled ovary with

numerous pendulous and anatropous ovules, the fruit a capsule or berry, and a straight
embryo but they want stipules and tendrils, and the placentas occupy the interspaces and
not the middle of the valves of the fruit. Passiflorece have an affinity with Homalinea,'^ founded on the
parietal placentation,

axile albuminous

;

2-aeriate perianth, the 1-celled ovary, parietal placentation, styles equalling the placentas in

number, the
berry or capsule, albuminous seed, and the alternate stipulate leaves ; but in Homalinea the ovary is
usually inferior, and the stamens inserted high up the calyx-tube
Papayacece also approach Pasdflorecs
;

in their palminerved leaves, their free usually 1-celled ovary with parietal placentation, their fleshy
fruit,

and their

arillate seeds

are both diclinous],

by the

but they are separated by being diclinous [Tribes Modeccecs and Aohariem

;

insertion of the stamens, the radiating sub-sessile stigma, &c.

mostly inhabit the tropical regions of the New World they are much rarer in Asia,
where we find Smeathmannia, a shrub without tendrils. The pulpy aril of
PassifloreiB and Taosonia is used in America in the preparation of cooling drinks.
The flowers and fruits
of Passifiora nibra [called Dutchman's Laudanum] are prescribed in the Antilles for their narcotic
Paesi/lorecB

;

Australia, and tropical Africa,

properties.

P. quadrangularis (the Grenadilla)

of its seeds, but

its

root

is

very poisonous

;

if

is

valued, like the allied species, for the refreshing pulp

administered in a small dose

it is

a vermifuge, like

many

of the other species.

[The Papaw is the insipid berry of Carica, the juice of whose fruit is a powerful vermifuge and antiand contains fibrine, a substance otherwise supposed to be peculiar to the Animal Kingdom. The
whole tree has the singular property of rendering tough meat tender by separating the muscular fibres
The juice of the
its roots smell like decaying radishes, and its leaves are used as a soap by negros.
septic,

Brazilian C. digUata

is

a deadly poison.— Ed.]

CVI.

CUCURBITACE^,

Jussieu.

Coeolla 5-merous, imbricate.
TiiOWEES monoecious, ddoecious, or polygamous.
Ovart inferior, 1-several-celled, 1Stamens 5-3, of which one is usually 1-celled.
many-ovuled. Feuit a herry.
Seeds exalbuminous. Ehbeto straight. Stem furLeaves alternate.
nished with tendrils.
Annual or perennial heebs or undeesheubs with fibrous or often tuberous
Stem cylindric or angular, climbing, juice watery. Leaves alternate,
roots.

—

petioled, palminerved, often palmilobed, usually cordate
branching, springing singly in the same plane with the leaves.

;

tendrils

simple

or

Flowees monoecious

or dioecious, very rarely 5 j axillary, solitary fascicled racemed or panicled,
white or yellow, rarely red. Calyx usually campanulate, limb 5-toothed or -lobed,
imbricate in bud. Coeolla inonopetalous, rotate or campanulate, 5-lobed, sometimes
a little irregular (Thladdantha) , lobee entire or fringed, imbricate in bud, inserted on

the calycinal limb, and alternate with its divisions, distinct, or more often coherent,
Andececium
and then adnate to the calyx, and as if continuous with its limb.
of
the
calyx,
corolla,
or
composed
of
2-celled
bottom
of
the
two
and
at
the
inserted
'

Samydacem, tribe Homalvxe

G G

;

see p. 442.

Ed.
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CucumU

CTJCUEBITACE^.

9

Meto,

Cuc^nms Alelo.
y diagram.

Cucumls.
Style and stigmas

Melon,Seed ciiT
(mag.)-

Cyclanthera.
Antlicr with circular
dehiscence (mag.)-

Cucumis.
Andrctjcium (mag.)-

Cyclanthera.

Cucmnis.
flower cut vertically (mag.)-

Ciicuinxs.

Seed and iunicle.

—
CVI.

;

CUCUEBITACE^.

451

M^M:.

Sechimn.

Ovary out vertically,

Sechium.

Toung Q

Echinocystis.
Pistil cut vertically,
erect ovules.

witli

pendulous ovule.

flower.

Echinocystis.

Ovary cut transversely

with

(mag.).

one 1-celled anther, or of 5 normal 2-celled stamens ; filaments short, thick, free or
monadelphous, connective sometimes prolonged beyond the anthers ; anthers extrorse,
cells usually sinuous, adnate to the connective, rarely straight or arched, and opening
longitudinally or circularly. Ovaet inferior, usually composed of 3-6 carpels (rarely 1),
coherent, with parietal placentas reflexed towards the circumference style terminal,
;

short, 3-fid or -partite

;

stigmas thick, lamellate, lobed or fringed

;

ovules solitary or

numerous, several-seriate, erect pendulous or horizontal, anatropous. Bbeut fleshy,
(rarely dry), usually indehiscent, sometimes opening elastically at the base by the
separation of the peduncle {Echalium), or at the top by the raising of an operculum
(Luffa), or by irregular rupture (Momordica), sometimes dehiscent in 3 valves, or
Seeds numerous, horizontal, or erect at the bottom of
circumsciss (Actinostemma)
the cell {Echinocystis, Abohra), rarely one single pendulous {Sicyos, Sechium) [or two,
one pendulous and one erect {Baphanocarpum)^, usually compressed, sessile or shortly
funicled ; testa membranous crustaceous or horny, often girt with a thick border,
Embkto straight; cotyledons foliaceous,
rarely linear and samaroid; albumen 0.
veined ; radicle short, reaching to the hUum, centrifugal j plumule with 2 distinct
.

leaves.

[The following

and Hooker

fil.,

is

the most recent classification of the Gucurhitacem, by

in the

'

Genera Plantarum

'

Bentham

:

—

Teibe I. CcrouMBBiNEiE, Naud. Stamens usually 3, free or connate anther-cells straight
Ovary with 3, rarely 2-6 placentas ovules horizontal. Hodgsonia,
or flexuous.
curved
or
Telfairia,*Trichosanthes, TrocJiovieria, *Lagenaria,*Luffa, *B6ni'hcasa, ^Momordica, Thladianiha,
;

;

*Gueumis, *Gitrullus, IjobaUum, Oephalamdra, *Gucurhita, Bryonia, Zehneria, Melothria, Rhyn-,
cJiocarpa, Anguria, &c.

—

Teibe II. Abobbeji, Naud. Stamens 3, free anther-cells flexuous. Ovary 3-4-ceIled
ovules 1-2 in each cell, erect or ascending from the base. Abohra, Trianosperma, &o.
;

;

—

Elatebie^, Hooh. fil. Stamens 1-3. Ovary usually oblique, 1-4-celled, or
Berry bursting elastically, exposing a naked fleshy seed-bearing columella,
Seeds erect, ascending, or horizontal. Echinocystis, Elaterium,
rarely dehiscing by pores,
Tribe

III.

2-x -locellate.

Oyelcmthera, &o.

Teibe IV,

SiCY0iDE.a!,

ovule solitary, pendulous.

Tbibe V.

NoMd.

— Stamens 3-5

;

filaments usually connate.

Ovary 1-celled

Sicyos, *8echium,, &c.

GOMPHOGYNE^, Hooh. ^;,— Stamens
QG 2

5, free

;

anthers 1-celled, dehiscing longi-

;

452

CVI.

•

Orary

tudinally.

1 -celled

;

CUCUEBITACE^.

ovules 2-3, pendulous from the top of

Oomiphogyne,

tlie cell.

Actinostemma.

Gtnostbmme^, Sooh. fil.
Ovary 8-celled

Tribe VI.

dehiscence longitudinal.

— Stamens
;

3-5, free or connate

ovules 1-2, pendulous in each

;

anthers 1-celled,

Gynostemma,

cell.

ScMzopepbn.

—

Tribe VII. ZANONiBiE, Hooh. fil. Stamens 6, free anthers oblong, 1-celled dehiscence
Ovary with 3 thick placentas ovules many. Fruit l-ceUed, cylindric, truncate,
opening at the depressed vertex by 3 valves. Seeds winged. Zanonia, Alsomitra, Gerrard;

longitudinal.

;

;

aiithus.

—

Tribe VIII. 'Feyilvem, Hooh. fil. Stamens 5, free anthers 2-celled. Ovary 3-celled
ovules inserted on the axis of the ovary. Fruit large, indehiscent.
Seeds
Fevillea.
Ed.]
large, orbicular, attached to a large central trigonous column.
styles 3, distant

The

;

;

—

were long considered to consist of a solitary

tendrils of Cueurbitacecu

stipule,

but Naudin's

more probable that the upper portion represents the midrib or principal nerve of
a leaf-blade, and the base a prolongation of the axis, i.e. a branch which is stunted near the point
where it leaves the stem and merges into the petiole of the leaf which springs from it. Oueurhitaceue are
more or less closely connected with Gronoviece [see Loaseis], Loaaece, BegoniaeecB, Papat/acecs, &c.
Oronovia only diifeis in its ^ flowers, didymous anthers, 1-ovuled ovary and nut. We have indicated
the affinities existing with LoaseiB and Passi^orees (which see).
Cucurhitacem also somewhat resemble
observations render

it

BegoniacecB in the palminerved leaves, diclinism, extrorse anthers and inferior ovary ; but the latter
differ in polyandry, loculicidal capsule, very small seeds, stem without tendrils and clearly stipulate
leaves. There is also some analogy between Cucurbitacecs and Papayaoees [see Passiflorecs Tribe V., p. 448],
in diclinism, the berried fruit and palminerved leaves

but in Papayacets the flower is diplostemonous,
;
valvate [or contorted] and hypogynous, the anthers intror.'ie, the seed albuminous, &c.
Finally, Cucurbitacece, like Arisiolochieis, have an inferior ovary, extrorse anthers, climbing stem, alterthe corolla

is

nate leaves and axillary flowers, but the resemblance goes no further.
Cucurbitacea: are met with in the tropical and sub -tropical regions of both worlds
they are quite
absent from cold countries, and rare in temperate, although several tropical species can be cultivated
;

there in consequence of their short

life, every phase of which can be passed through in a summer.
In comparing the Melon with the Colocynth, it might be thought that their properties were very different they are nevertheless identical in most species, and only vary in intensity according to the nature
and development of the organs, and the presence of certain accessory principles, the chief of which is sugar.
;

Many

species, in fact,

owe

to bitter substances, extractable

«ind emetic quality, violent in some,

pulpy

fruit.

mucilage,

The

rind of

salts, free

many

weak

and sub-resinous, crystallizable or not, a drastic
in others, usually concentrated in the root, sometimes in the

berries is bitter, while the flesh is rendered agreeable

acids and aromatic principles

which

it

hy the sugar,

which the quahty
and dioica have a

contains, besides

varies with
age and ripeness. The seeds are oily and rather bitter. Bryonia alba
large root,
containing a milky juice, acrid and bitter, with a nauseous smell, and strongly drastic even externally,
if applied-fresh to the abdomen, it is purgative.
The exotic Bryonias have the same property; the root
of P. abyssinica, rich in starch like all its congeners, is used as food in Abyssinia, after having been
cooked. The Colocynth (CitruUus Colocynthis) is an Eastern [and North African] plant, the fruits of
which are more bitter than those of any other species their spongy pulp, insipid and nauseous in smell,
;

;

a resin, and an extractable principle, to which are due the drastic properties known
Ecbalium agreste, [the Squirting Cucumber,] commonly called Wild Cucumber, a plant
to the ancients.
common about ruins throughout the Mediterranean region, and formerly renowned for its bitterness and
contains a fixed

oil,

is now fallen into oblivion.
The fruit of Luffa is eatable in India and Arabia
but when ripe it becomes strongly purgative. The same is the case with that of
TrichosantJies angiiina, which gTows in China and India
and with the Momordicas of America. The

purgative properties,
before

it

is

ripe,

,-

berry of Momordica Bahamina, infused in olive oil, enjoys among the inhabitants of tropical Asia a great
reputation as a vulnerary. The leaves of M. Charantia ^oaseaa the same properties. Among edible
Cucurbitacece

we must

place in the

first

rank the Pumpkin (Cucurbita vmschata.

C. Penn.

O Vm
fvnn

vmv.

—

;:

evil. BEGONIACEJi].
bita omfera)'],

Water Melon

{Citrullus

vuli/nris),

and

I\[elon

46f3

(Cucmnis Melu),

all

Asiatic

or African

Europe from the highest antiquity. All these run into numerous varieties, with a
reticulated or smooth bark, tubercular sides, and white, yellow or red flesh, &c.
The Water Melon
provides the natives of hot countries with a refreshing food. The juice of the Cucumber, mixed with
species, cultivated in

calves' fat, is largely used as a cosmetic
the fruit of one of its varieties, gathered before it is ripe and
preserved in vinegar, forms a condiment known by the name of Gherkin.
[The true or West Indiai
Gherkin is the unripe fruit of Cumtmis Angm-ia.'] Ciicumis Dudaun is cultivated in Turkey for iU
;

which has a delicious scent, but insipid pulp. The seeds of these different species contain a fixed
and mucilage, which lead to their employment as an emulsion; the seeds of the Cucumber, Melon,
Pumpkin, and Gourd are called in pharmacy the 'four larger cold seeds.' Telfairia pedata, a shrub growing
wild on the shores of East Africa, and cultivated in the Mascarine Islands, is renowued for the edible
fixed oil which is contained abundantly in its cotyledons, [as also T. occidentalis, found in West Africa'.
All the cultivated Cueurbitaoem are remarkable for polymorphism and the variety of their fruits.
Lagenaria produces both the small gourds of pilgrims and enormous calabashes.
TricJiosanthes colubrinn,
from equatorial Asia, has slender cylindrical fruits, red, yellow and green, coiled like a .serpent, and
six feet long.
We may also mention Luffa, the fruit of which, dried and reduced to its fibrous part,
serves as a sponge or dishcloth in the Antilles, [and is sold as Egyptian Bath-sponge in England. Benincasa cerifera, of tropical Asia, or White Gourd, yields a wax on the surface of its fruit; it is considered a
type of fertility in India, and presented to newly-mamed couples. Acanthosicyos, a remarkable erect
furze-like leafless spinescent plant of the desert regions of South Africa, produces a small gourd whose
edible pulp is much sought by the natives.
The oily seeds of Femllea are intensely bitter, emetic, and
fruit,
oil

'

purgative, audits oil

is

largely-used for lamps, &o.

CVII.

'

Ed.].

BEGONIACEJE,

Br.

Stamens numerous. Awthees extrorse. Ovary inferior,
Capsule with 3 cells winged on tlie hack, and 3 loculicidal

FlO"WEES monoecious.
S-celled,

m,any-ovuled.

valves.

Seeds nuTnerous; albumen scanty

or 0.

Embeto

straight, axile.

a fleshy tuberous rhizome, or undeeshkubs or sheubs with
watery acidulous juice. Stem alternately branched, cylindric, swollen at the nodes,
Leaves alternate, sometimes distichous, rarely sub-whorled, petioled,
jointed.
simple, usually palmi- or peltate- or penni-nerved, sides usually unequal, cordate at

Heebs

with,

the base, denticulate, teeth often mucronate, rarely entire and linear-lanceolate,
sometimes variously cut, folded within the stipules before expansion, hairs usually
simple, rarely stellate, scattered over the upper surface, and principally situated on
the nerves of the lower surface stipules free, often caducous. Flowees monoecious,
;

on axiUary peduncles, branching into cymes, $ in the middle, ? at the circumFlowees $
ference, furnished below the inflorescence with membranous bracts.
Peeianth petaloid, with 2-seriate leaflets, which may be considered as calyx and
inner usually 2, folded in bud,
corolla ; outer leaflets 2, opposite, valvate in bud
Stamens numerous, in the centre of
alternate with the outer, sometimes 3-7, or 0.
the flower; filaments distinct, or variously monadelphous, continuous with the
connective; anthers extrorse [or dehiscing laterally], 2-celled, cells adnate to the
connective and separated by it, opening by 2 longitudinal slits, or rarely by 2
terminal pores. Eudimentary ovaet 0. Flowees ? lobes of perianth (sepals and
sometimes 2, valvate in bud, and opposite
petals) nearly alike in form and colour
sometimes 3-4, of which 1-2 are inner and smaller sometimes 6-6-8, imbricate in
;

:

;

;

lm/1

rivATjv infArmr^ nsna.llv divided into cells corresnondinsr to the stvles.

and

.

cvn. bbgoniacbtE.
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Begonia.

S diagram.

Begonia.

Ovule Toecoming gradually anatropoua

Begonia pannosa.

(mag.)-

Begonia (Eupetalum)
Androecium.

Begonia (Baryd).

Andrcecium (mag.).

Begonia (Caspatya).
and stigmas (mag.).

Styles

Begonia (Rossmannia).
and stigmas (mag.).

Styles

Begonia.
Fruit cut transversely (mag.).

Full-grown OTule (mag.).

Begonia,
Fruit} opened.

;

CVIII.

winged on

DATISCE^.
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back, rarely almost 1-celled [Mezierea)

placentas occupying the inner
;
or 2-partite, rarely semi-parietal {Mezierea) ; styles
usually 3, short, thick, 2-fid or pluripartite ; stigmas usually arranged on the stylary
branches in flexuous or spiral bands, united at the base outside ; ovules very numerous,
tlie

angle of the

cells, thick, single

anatropous.
Fbuit a capsule, rarely a berry (Mezierea).
Capsule 3- (rarely
1-2-4-5-) celled, with loculicidal valves bearing on their centre membranous septa,
separated from the seminiferous axis, and coherent below and above.
Seeds

minute, rarely funicled, obovoid, globose, ellipsoid or sub-cylindric ; testa reticulatecrustaceous
endopleura sub-fleshy
albumen scanty or 0.
Embkto
straight, axile ; cotyledons very short radicle elongated, touching the hilum, centri-

foveolate,

;

;

;

petal.

'

PEINCIPAL GENERA.
* Begonia.

Casparya.

The

affinities

Mezierea.

[Begoniella.J

[Hillebrandia.J

of Begoniacea are very uncertain, and their place has therefore

heen repeatedly

Of the families -with which they have some affinity it may be sufficient to mention CucurUtacers
and DatiscecB. The latter have, like Begoniacete, diclinous flowers, a polyandrous andrcecium with extrorse
and adnate anthers, several styles opposite to the sepals when they are isomeious, and furnished with stigmatic papillse on their inner face, an inferior ovary (with parietal placentation in Mezierea), numerous
anatropous ovules, a capsular fruit, sub-exalbuminous seeds, a straight cylindrio axile embryo with very
changed.

short cotyledons

;

but in

Datiscece, besides the different habit, the leaves are usually imparipinnate

exstipulate; the branches are not jointed and knotty; the capsule

Begoniacece inhabit almost exclusively intertropical regions

They

;

and

always 1-celled, gaping at the top, &c.
nevertheless one species from the north of
is

more frequent in America than in Asia, much rarer
in Africa [many have of late been discovered in tropical Africa], and hitherto unknovf-n in Australia. Begoniacece contain oxalic acid, and have the properties of Sorrel, which name is given to them in the Antilles
in some species it is united with astringent and drastic substances. Several American and Asiatic species
are ranked among refreshing, antibilious and antiscorbutic medicines. Begmiia malabariea and tuherosa [and
other Indian species] are edible. The bitter root of B. tomentosa and grandiflora is considered by the Peruvians to be a powerful astringent. Some Mexican Begonias have a drastic root, used in syphilitic and scroChina, Begonia

discolor, stands

our winter.

are

Many Begonias ai-e ornamental hothouse plants, as B. inoamata, semperflorens, manicata,
Rex, fuohsioides, cinndbarina, heraoleifolia, argyfostigma, zebrina, diversifolia, &c. B. discolor is a
species from China, the branches of which are tinted with red above each joint, and the leaves of which
We have noticed (page 8)
are green above and dark red below its tubers resist the most severe winters.
the vital energy of the Begonias.
[The discovery of HiUebrandia, a Begoniaoeous genus, in the Sandwich Islands, has enabled Professor
Oliver to settle the affinities of Begoniaeece, which are undoubtedly close to Saxifragem. Another recently
discovered Begoniaceous genus (Begonielld), a native of New Granada, has a simple gamophyllous campafulous diseases.

coecinea,

;

nulate perianth and definite stamens.]

CVIII.

DATISCEJS.

(DATlscEiE, PresZ.— Datiscace.^, LindL)

Leaves alternate, imparipinnate or palminerved and subFlowees usually dioecious, sometinies 5 or polygamous,
Flowees $ Calyx 3-9-lid.
greenish, small, in a panicle or spicate raceme.
Stamens 3-15, inserted on the calyx anthers 2-celled, dorsifixed,
Coeolla 0.
FloweeS ? and g Caltx with a superior 3-8dehiscence longitudinal, extrorse.
toothed limb. Coeolla 0. Stamens in the g equal and alternate to the calycinal

Heebs

or TEEEs.

inequilateral, exstipulate.

:

;

:

CVIir.
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Itaiisca

cannaHna.

S

DATISCEiE.

Batisca.

plant.

9 flower (mag.).

Batisca.

flower seen in proflle (mag.).

Datisca.

g

flower seen

from below (mag.).

Batisca cannaMna.

teeth

9

plant.

{Tricerastes)

;

anthers

dehiscence longitudinal.
ferior,

1-celled, usually

extrorse,

Ovabt

in-

gaping at the

top, with parietal placentas alternating
with the calyx-lobes ; styles opposite to

the calyx- lobes, simple, stigmatiferous
Baiisca,

DaUsca.
Seed, wliole and cufc
vertically (mag.).

Transverse section of ovary,
showing the parietal in&jv^ovuled placentas (mag,).-

within the top, or 2 -fid with linear
branches stigmatiferous along their
inner face;
ovules
numerous, "sub-

CACTE^.

CIX.

457

Capsule membranous, crowned by the calyx-limb and
Seeds numerous, small, oblong testa reticulate and foveolate hilum bearing
a membranous cupuliform strophiole albumen scanty. Embeto cylindric cotyledons

horizontal, anatropous.
styles.

;

;

;

very short

;

;

raddcle long, near the hilum.

GENEEA.
*Dati8ca.
Datisceee

Octomeles.

Tetrameles.

have a certain aiBnity with

Beffoniacets

(which

see).

Some

botanists have placed

them

near Loasece on account of their epigyny and the arrangement of the placentas others near Hesedacece, on
account of the one-celled ovary gaping at the top from the bud, and the parietal placentation, but there are
no other points of affinity. The genera of this little order are singularly scattered over the globe Batisca
inhabits West Asia and Nepal ; Tricerastes [which is Datisea itself] is met with in California, Tetrameles is
;

;

a large tree of Java and India, and Ociomefes

purgative and emetic

The

;

it is

is

Malayan.

The herbage

oi Datisea cannabina

is

nauseous,

frequently used in Italy for intermittent fevers and disorders of the stomach.

root contains a peculiar starch

named by chemists

datiscine.

Nothing

is

known

of the properties

of Tetrameles.

CIX.
(Cacti, Jussieu.

CACTEjE.

—Cactoide^, Ventenat. —Nopale^, D.C.)

Petals rmmerous, several-seriate, epigynous, free or cohering below.
Stameits
numerous, mamy-seriate, inserted at the base of the corolla.
Ovaet inferior, 1-celled,

Echinocttdus Decaimeanus.

Ehipmtis funalit.
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CIX.

CACTE^.

Bhipsalis.

Seed, entire and cut
Tertically(mag.)-

.

Hhipsalis.

Embryo

(mag.).

CIX.

CACTE^.
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Vr*

Opuntia.

Flower (mag.)Opuntia.

OpwiHa.

Vertical section of flower (mag.).

Diagram.

Opuntia.

Fruit.

OpunMa,

Opuntia.
Style and stigma
(mag.).

Cactus grandifiora.
Corolla and androecium cut
vertically (mag.)'

nattened branch.

Cackis grandiflora.

Transverse section of
ovary (mag.).

Seed, entire and cut vertically
(mag.).

—
460

CIX.

with many-ovuled parietal placentas.
straight or curved,

albumen

CACTE^.
Beret

Seeds numerous.
Embeyo
Leaves generally
sheubs.
or

pulpy.

scanty. — Fleshy

or

;
;

rudimentary, rarely normal.

Sheubs with watery or milky juice. Eoot woody, simple or brauching, bark
soft.
Stem branching, or simple from the arrest of the buds, covered with tubercles
which represent the arrested buds, cylindric, angular, channelled, plane, winged,
elongate or globose, fleshy, with thick usually green bark, loose cellular tissue,
scanty and fragile, or rarely numerous and hard woody fibres, medullary sheath

Leaves generally 0, indicated by a cushion under the bud, sometimes rudimentary, deciduous, rarely perfect, flat and petiolate {Pereshia) Buds springing from
the axil of the latent rudimentary or normal leaf, solitary or geminate and superimposed the lower arrested in its development, furnished with spines, naked or cottony
the upper close to it, developing into a flower or branch stipules
spines springing
from the abortive buds, fascicled, definite or indefinite, rarely absent.
TLOWEns
perfect, solitary, terminal or springing from the axil of an abortive branch,
ebracteate.
Peeianth multiple, calyx hardly distinguishable from the corolla.
broad.

.

;

;

Caltx generally

;

Coeolla epigynous; peiaZs
and rotate {Opuntia, RhipsaJis);

superior.

petaloid, rarely foliaceous,

delicate, 2-several-seriate, the inner largest, distinct

or erect and cohering by their bases into an elongated tube (MamUlaria, Melocactus,

Stamens numerous, many-seriate, inserted at
the base of the corolla, the inner generally the smallest ; filaments filiform ; anthers
introrse, 2-celled, dehiscence longitudinal.
Ovaey inferior, 1-celled ; placentas
Echinocactus, Cereus, Epiphyllum).

style simple, elongated, cylindric or pyramidal,
3 or more, bilamellate
hollow or solid ; stigmas equal in number to the placentas, linear or loriform,
spreading or close ; ovules numerous, horizontal, anatropous.
Beeet smooth or
furnished with spines or bristles (in the axils of which often spring branches),

parietal,

;

Seeds numerous, buried in the
nearly bony, black, shining, foveolate ; hilum
large, circular, pale ; albumen 0, or nearly so.
Embexo sometimes straight, clavate
or sub-globose, sometimes curved or semicircular ; cotyledons free or united ; radicle
facing the hilum.
umbilicate,

1-celled

pulp, globose or

;

placentas parietal, pulpy.

ampuUaceous ;

testa

[The following tribes are adopted in the

'

Genera Plantarum

'

:

—

Tribe I. Echinocacte^. Oalyx-tnbe produced beyond the ovary. Sfcem covered with
elongate tubercles, or ribs whicli are aculeate, rarely leafy.
*Melocactus, *Mamillaria, Leuclitenlergia, *BcMnooactus, *Gereus, *PhyUocactus, *Epiphyttu,m, &o.

Teibe II. Opuwtie^.— Calyx-tube not produced beyond the ovary.
*BMpsalis, Nopala, *Opimtia, *PeresTcia. Ed.]

jointed.

—

Stem branched,

We

tave indicated the afBnities of Caetece with Mesembryanthemea (which see). A. L. de Jussieu
placed Cactus and Riles in the same family ; and in fact there is a close affinity between them, founded
on the polypetalous and epigynous corolla and its sestivation, the one-celled ovary with parietal placentation, the berried acid fruit, and the spiny cushion from the axil of which spring the leaves and flowers
but the habit of Cacti, the fleshy consistency 'of their stem, the indefinite number of their petals and
stamens, and their scanty albumen, render the diagnosis easy.

i

—

ex.
American

Cactete are all

;

They

Arriea [and in Ceylon].

50

to

60

461,

a UMpsalis has, however, recently been discoyered on the west coast of
are especially tropical, but many are found beyond the tropical zone, and

as far north as 49°, and south to 30°

we

in the environs of Gila, that

FICOIDB^,

;

they abound in Texas, Mexico and California.
It is in the Sonora
most gigantic Cacti (Cereus giganteus), resembling candelabra of

;

find the

feet high.

Opuntia vulgaris

is

now

naturalized throughout the Mediterranean region,

under the name of Indian Fig

pumpkin, and

where

its fruit is

eaten

pulp contains a gelatinous
principle analogous, to gum tragacanth. The berries of several Cacte.ce are sub-acid, and hence refreshing,
antibilious and antiscorbutic.
The milky juice of some species is administered in America for intestinal
.worms.
decoction of the flowers of Melocaotw communis is a reputed remedy for syphilis.
The
fruit of Opuntia vulgaris is diuretic, and colours urine of a deep red; its joints are applied as a topic to
hasten the maturing of tumours. It is on this species and its congeners, known as Prickly Pear, and
cultivated in Mexico and the Canaries, that the Cochineal insect lives an hemipterous insect, much
;

recalls that of a

its taste

its

A

—

employed

in the arts in the composition of carmine, crimson lake,

ex.

and a dye called Cochineal

red.

FICOIDE^}

[Anjiual or perennial heebs, rarely Sheubs, with often whorled and knotted
Leaves opposite, alternate, or in false whorls, entire or with cartilaginous

brandies.

margins and teeth ;
unisexual, regular.

Flowees

g , usually cymose, rarely
ovary, 4-5-lobed or -divided,
or small and white, large in Mesemiiryan~

or scarious.

stipules

Caltx

free

or adnate to the

Petals

persistent, imbricate in bud.

themum. Stamens perigynous, rarely hypogynous, equal in number to and opposite
the sepals, or more numerous and scattered, or combined in fascicles filamemts free
anthers oblong, 2-eened, dehiscence longitudinal.
Disk 0, or annular,
or connate
Ovaet usually free, 2-oo -celled, rarely 1-celled
or produced into staminodes.
styles as many as the cells, free or connate, usually 'subulate and papillose on the
ovules solitary in the cells and basal, or numerous and inserted on
inner surface
Feuit a membranous or hard capsule,
the inner angles of the cells, amphitropous.
Seeds solitary or
or achene or drupe, or separating into utricles or cocci.
numerous, reniform, ovoid, globose or obovoid ; testa membranous or crustaceous,
hilum lateral or rarely facial albumen scanty or copious, farinaceous, rarely fleshy.
Embeto cvirved round the albumen, terete ; cotyledons narrow, incumbent; radicle
;

;

;

;

terete.

Teibb

I,

Mesembetanthb,s).

— Calyx

adnate to the ovary.

Leaves exstipulate.

Mesem-

hrijanihenmin, Tetragonia.

Teibe

II.

AizoiDEj!.

— Calyx-tnbe

more or

less

inserted on the calyx- tube, rarely sub-hypogynous.

elongate, free.

Stamens perigynous,

Fruit capsular. Aizoon, Oatenia, Seswuvwm,

Trianthema, &o.

Teibe

III.

sub-perigynous.

MoLLUGiNE,a!.

— Calyx

6-partite.

Fruit capsular, or of 3-5 cocci.

Gisehia, S&monvillea,

Petals 3-5 or 0.

Stamens hypogynous or

Orygia, TelepMvm,, Mollugo, Ph,arnaceiim,

Limemn, &o.

[I have introduced this order here to show the distribution of the genera adopted in the Genera Plantarum,'
but which are variously disposed by botanists it includes most of the SHcoidecs of Jussieu, as also Mesembryanthemeee.
Endl. (p. 462), Portulaoere, Endl. in part (p. 269), Tetragoniem, Lindl. (p. 464), and Mollvginece, Lindl. (p. 261). Ed.]
'

'

;

—
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MESEMBRYANTHEMB^.

As thus constituted, FicoidecB are intermediate between Caryophyllece, Portulacem and Paronyekiea,
and indeed form one aggregate order with them. It diifers from Cmyophi/llecB in the 2-oo -celled ovary,
usually alternate leaves, and absence of petals; from Portulacece in the never 2-sepalous calyx and
the 2-00 -celled ovary ; and from Paronychiecs in habit, 2-qo -celled ovary, simple stigma, and dehiscence of
the capsule. FicoidecB also rank near Phytolaecea and PolygonecB. As a whole they may be regarded as
the perigynous many-celled representatives of those orders.

Most

of the

unimportant.

Ficoidec^ are

weeds of dry hot regions throughout the globe;

their properties are

Ed.]

CXI.

MESEMBRYANTHEMEJE?

(FiCOiDEAKUM genera, jMssiew.—Mesbmbriantheme^, Fenzl.)

Calyx

superior.

Petals and stamens

indefinite, epigynous.

Ovary

several-

Capsule
with linear parietal placentas, occupying the bottom of the cells.
depressed, many-valved.
Seeds numerous. Embryo curved. Albumen /armaceoMs.

celled,

Stem sub-woody

or rarely herbaceous or fleshy.

Leaves opposite or

alternate,

Flowers 5 , regular, axillary
plane or cylindric or trigonous, exstipulate.
or terminal, inflorescence various, generally Opening towards noon, sometimes in
the evening, gold, saff'ron, purple, violet, pink or white.
Calyx superior, 5- (rarely
2-8-) partite, segments herbaceous, leafy or semi-scarious, usually unequal, imbrifleshy,

cate.

Petals numerous, inserted on the

calyx,

usually many-seriate, linear.

Mesemhryanlkemum.
Vertical section of flower (mag.).

Meseinhiijanthemum faldforme.

Mcsemhryanihemum.
Diagram.

See Tribe

I.

of Fkoidecs,

Mesemhryariihemum

.

Stamens (mag.).

Mesembfyanthemum.
Seed, entire and cut vertically (mag.).

p.
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Mesemb7']/anffiemum.

Mesembryanthemum.
Ripe fruit (mag.).

Nearly ripe fruit (mag.)*

subulate or setaceous,

Meseinbryantlt^rnvm.

Ripe fruit cut vertically

Stamens

marcescent or deliquescent, imbricate in bud.
filaments

463

indefinite, many-seriate

unequal, free or united

introrse, 2-celled, OToid, versatile, debiscence longitudinal.

into

an

(niag^)r

at the base

;

anthers

;

Carpels 4-20, cohering

inferior ovary, 4-20-celled, ventral suture free, superior; placentas linear,

occupying the bottom of each cell ; stigmas 4-20, cristate, crowning the
numerous, several-seriate, fixed by a ventral bilum to long funicles.
Capsule at first fleshy, then woody and dry, top trurjpate, opening along the stigmatic crests by the centrifugal raising of the thick coriaceous epicarp as it
separates from the endocarp, which persists under the form of geminate chartaceous
triangular segments.
Seeds numerous ; testa crustaceous, soft or granular albumen
Embrto peripheric, dorsal, curved or hooked, voluminous ; cotyledons
farinaceous.
ovoid or oblong radicle cylindric.
parietal,

floral axis; ovules

;

;

GENUS.
*

Mesemhryanthemea approach

Mesembryanthemum.

Cactece in the polypetalous

polyandry, parietal placentation and curved ovules

and epigynous corolla and

its aestivation,

in

they are separated by their many-celled ovary,
sessile stigmas, farinaceous albumen, and normal leaves.
They have also some affinity with Pm-tulacece,
and especially -with Tetragonia, in the more or less inferior ovary, polyandrous stamens, curved ovule, peripheric embryo, and farinaceous albumen but in Portulaca the placenta,tion is central and free, and in Tetragonia, -which has a pluricelled ovary, the ovules are inserted at the top of the central angle of the cells.
;

;

Mesemh-yanthemea inhabit South

Africa.

ranean region, America and Australia.

The

leaves of

M.

geniculiflorum,

The

A small number of

species are

met with

in the Mediter-

some (M. edide) contain sugar, and are edible.
are used as a vegetable by the people on the borders of the great
fruits of

African desert, and the bruised seeds yield them

flour.

M.

crystallinimi (Ice-plant), naturalized in the

Mediterranean region, is frequently cultivated on account of its singular appearance, its surface being
covered with shining vesicles containing a gummy principle insoluble in water, and resembling in the
sunlight a covering of. hoar-frost. The inhabitants of the Canaries use the juice of many of these
plants as a diuretic, and burn their leaves to obtain soda.

The

juice of

M.

acinadfornxe

employed at the Cape against dysentery. That of M. torttmsum is considered
[The leaves of M. amtrale, called Pig's Face, are eaten pickled in Australia.
are a most important article of food with the desert Arabs.]

is

successfully

as a narcotic or sedative.

The

seeds of the

Shama

,
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TETEAGONIE^.

TETRAGONIEjE:t

Fenzl.

1\ expansa.

Upper

lialf

of pistil (mag,).

Tetfogonia,
Tortical section of pistil (mag.).

Tetiaguitia.

Seed cut veitically (mag.).

TtU-afjoiiia fruticosa.

Tetragonia,
(mag.).

Embryo

Herbaceous, annual, or suffruteseent plants, diffuse, succulent, glabrous or

Leaves alternate or sub-opposite, flat, fleshy, usually entire. Flowees §
regular, axillary or leaf-opposed, solitary or agglomerated, sometimes in a spike or
Caltx superior, 3-5-lobed, fleshy, coloured within, induplicate-valvate in
raceme.
velvety.

bud.

Corolla

0.

Stamens epigynous,

1-5-cxd

,

solitary, or

aggregated between

the calycinal lobes; filaments filiform-subulate; anthers 2-eelled, didymous, cells
OvAKT inferior,
oblong, separated at the base and top, opening longitudinally.
3-5- (sometimes 8-9-) celled, or 1-2-celled by arrest ; styles as many as the cells,
short, stigmatiferous on their inner edge ; ovules solitary in each cell, pendulous by
a short funicle from the top of the inner angle, semi-anatropous, micropyle superior,

raphe dorsal. Deupe or angular nut crowned by the accrescent calyx, which is often
crown of pericarp naked and marked with
dilated into horns or longitudinal wings
;

'

See Tribe

I.

oi Fwoideai, p.

461.— Eu.
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radiating furrows, cells 1-9.
Seeds pendulous, pyri-reniform ; testa crustaceous,
shining, brown, striate longitudinally ; hilum naked.
Embryo annular, surrounding
a farinaceous albumen.
GENUS.
* Tetragonia.
This group, long united to Mesembryanthemece, is connected with it by the inferior ovary, peripheric
embryo and farinaceous albumen but it is separated by the apetalous flower, the plurality of the
ovarian cells, and the placontation.
Tetragoniea are also very near Portulaceoi, but are distinguished by
their always inferior ovary with 1-ovuled cells, the form and consistence of the fruit, &c.
They also
approach Cheuopodiem in the curved ovule and the nature of the albumen but the latter are distinguished
by their superior always one-celled ovary, their perigynous stamens opposite the sepals, &c. All the
species of Tetragonia are dispersed over the isles and promontories of the southern hemisphere, beyond
;

;

the tropic.
Tetraymiia cxpansa is a plant of New Zealand and the isles of the Southern Ocean, the properties of
which were unknown to the natives before Captain Cook used it as food for his sailors and as a cure for
scurvy. It was introduced into Europe by Sir J. Banks, and is now cultivated as Summer or New

Zealand Spinach.

CXIII.
(UmbbllaTjE, Toumefort.

UMBELLIFER^.

— Sciadophttum,

Necker.

— Umbellipee^,

Jussieu.

—

ApiACE.fi, Lindl.)

CoEOLLA
on an

polypetalous, epigynous, isostemonous, valvate in hud.

epigynous dish.

Stamens

Petals

5, inserted

Oyaet inferior, of 2 1Embeto albuminous, apical.

5, alternate with the petals.

Ovules pendulous, anatropous. Eeuit d/ry.
Leaves alternate.
Eadiole
Herbaceous or rarely woody plants {Myodocarpus). Stem usually furrowed or
Leaves alternate, petiole dilated at the
cbannelled, knotty, fistular, or full of pith.
[Bupleurum,
Gimgidiwm).
Flowees 5 rarely
entire
rarely
usually
cut,
blade
base,
umbeUules,
in a head {Erynand
sometimes
umbels
in
arranged
arrest,
by
diclinous
umbelhiles
each
umbels
and
furnished with
{Hyd/rocotyle)
in
whorls
gium), sometimes
Petals
almost
5-lobed
or
0.
Calyx
naked.
or
5, valvate or
of
bracts,
an involucre
ovuled

cells.

superior.

—

,

;

sub-imbricate in bud, inserted outside an epigynous disk, free, caducous, the point
Stamens 6,
generally inflexed, sometimes 2-fid or -partite, the outer often largest.
alternate with
celled,

and inserted

sub-didymous,

like the petals

introrse.

Carpels

2,

;

filaments inflexed in

bud

;

amthers 2-

coherent into a 2-celled ovary,

cells

thickened at the base into [one or two] stylopodes, which
antero-posterior
minute, capitellate] ; ovules originally geminate in each
[stigmas
crown the ovary ;
Fruit 2-celled,
cell, afterwards usually reduced to one, pendulous, anatropous.
suspended
the
remain
at
top of a single
[often]
which
dividing into 2 mericarps,
the fruit with
{carpophore).
Surface
of
axis
of
the
prolongation
or double filiform
;

styles 2,

The median dorsal ridge
10 more or less prominent ridges {juga) named prima/ry.
the
two
to the right and left of
dorsal;
carinal
or
of each carpel is called the

H H

.
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Fennel.
Fruit (mag.).

Foeniculum officinale.
TTmbel and tunbellules without involucre or

Diagram

involucels.

Calyx suppressed.

Fennel.

2-partite carpopliore.

Fennel.
Transverse section of
fruit (mag.).
Carpels with, five

primary sides, furrows
IrVittate commissural
;

face 2-vittate.

Carrot. {Daucus Carota.)
TJmbel and umbellules with involucre and
involucels.

Fennel.
Transverse section of
carpel (mag.).

^fhusa.
VeHical section

of a
semi-globose carpel,
with thick wall,
showing the minute
embryo at the top of
the albumen (mag.).

JEthusa Cynapium,

Naked umbel ; umbellules
with involucels.

Transverse section of fruit (mag.). Cai'pels
with five raised and thicfceued sides the
lateral largest; fiurrows 1-vittate ; commissural
face 2-vittate.
:

^'Ethusa.

Fruit.
Bifid

Flower (mag.).

Flower cut

vertical!}' (mag.).

carpophore
(mag.).

UmbcUule
with 3-phylloua
iuvolucol.

CXIIL UMBELLIFEE^.

Scandix Pecten-Veneris,

Umbel without

involucre

;

umbellules with

Scandix.
Flower (mag.).

invohicels.

4^i

Scandix /'ecfen- Veneris.
Fruit. Undivided carpophore.
Carpels with five primary sides,
prolonged into a long be:ik.

tSiandix.

Transverse
section of
carpel (mag.).

Scandix^

Traneverse section of
a 5-sideol carpel,
with non-vittate
furrows, and seed

furrowed on

its

vonti'al face (mag,).

Coriandef.

and calyx
with unequal

Pistil

Eryngium planum. Capitulum.

Eryngiwn,

Coriander.

Flower, with outer

Stamen

inflected in
aestivation (mag.).

it

;

petaJs largest.

with numerous
bands (nrag.).

Co7'iander.

IJydrocotyle.

Fruit (mag.). Hemispherical

Compressed fruit
(mag.), with

carpels with five primary
flexuous sides ; secondary
sides

keeled

;

more prominent,
furrows not vittate.

keeled sides aixl

wom edges

;

furrows

non-vittate.

and the two on each side of the carpel are called
the intervals which separate the primary ridges ax'e called furrows^

are called intermediate ridges

lateral ridges

Angelica.

Seed covered

limb.

;

and are sometimes occupied by other or secondary

ridges.

Longitudinal resiniferous
and placed in the
furrows, or on their commissural surface, or on the seed itself; they may be sometimes absent.
Seed pendulous, free or adhering to the pericarp. Embrto straight,,
canals, called vittWy are developed in the thickness of the pericarp,

minute, at the top of a horny albumen

;

radicle superior.

HH

2

—

—

;
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CandoUean

Tlie following is tlie

Tbibe

division of the order

UiiBELLiFEE^ OethospbeMjE.

I.

— Seed

flat

:

or convex on

commissural

its

face.

—

Teibe II. Fmbbllifek^ Camptlospeem^. Seed channelled, furrowed, or concave on
commissural face, either from the incurved margins, or from the inflexion of the two ends.

its

[The foUovfing conspectus of the tribes of Umbelliferoe is that elaborated for the
Genera Plantarum,' and is a sketch only ; the classification of the genera of this
order being a most difScult and complicated task, and there being many exceptions
'

to the characters given
Series

:

Hetbeosciadie^.

I.

— Umbels

simple, or regularly (rarely irregularly) compound.

Vittffi 0.

—

Tkibe I. HTDEOCOTTLEiE.^ Fruit laterally compressed or constricted at the narrow commissure carpels dorsally acute or obtuse. Sydrocotyh, Tnwhymena, Xcmihosia, Azorella, &c.
;

Teibe

MuimEiB.

II.

—Fruit exceedingly narrow at the commissure, 4-angled, or of 2 discoid
which are dorsally

carpels placed face to face,

or concave.

flat

Bowlesia, Asteriscum, Mulinum,

Hernias, &o.

Teibe
giwm,

Saniculbji.

III.

Series II.

spicuous

Haplozygibje.

vittse rarely

;

—Fruit sub-terete, commissure broad, dorsally compressed.

*Enp\r-

*Astrantia, SanicuLa, Actmoius, &c.

Arcto})iis,

—Umbels

Teibe IV. EcHiNOPHOBEa;.

by the hardened

compound.

Primary ridges only of the

fruit con-

absent in the farrows.

—Flowers

? solitary in the umbels, sessile

pedicels of the $ flowers.

slender or rudimentary.

Teibe V. Amminb^.

One

;

fruit involucrate

carpel perfect, sub-terete, the other arrested,

EcMnopliora, Pycnocycla.

— Fruit

laterally compressed, or constricted

on both

sides towards

the commissure, or grooved.

—

Sub- tribe 1. Smi/rniece. Fruit broadly ovate or didymous. Seed hollowed or furrowed
Fhysospermum, Conium, TrachyJium, *Arracacha, Smyrnium, &o.

in front.

—

2. Euamminece.
Seed convex or flat in front. *Bvplewruni,
*Apium, Giauta, Ammi, Garum, *Simii, Sison, Mgopodium, *Pimpinella.

Sub-tribe
Trinia,

Sab-tribe

3.

Seandicinece.

—Fruit

ovate,

oblong, or linear.

Oonopodmm, *MyiThia, Oreomyrrhis, Ghmrophyllum, Scandix,
Tribe VI.

SESELiNEa;.

— Fruit

Sub-tribe

1.

EuseselineoB.

Sub-tribe

connate

;

2.

vittEe

— Fruit

Sub-tribe
or winged.

Seseli,

Theaooarpem.

3.

Cachrydece.

front.

or dorsally compressed, com.missure broad
but not dilated.

sub-terete or rarely dorsally sub-compressed

primary

;

*Fainiculum.

—-Fruit

obscure or scattered.

Seed grooved in

*Anthrisqiis; &o.

sub-terete

lateral ridges distinct, thickened or slender,

ridges sub-equal, not winged.

Lichteiisteinia,

hard, terete, equally 5-angled or 5-winged

;

carpels

Thecocarpiis, &c.

—Fruit sub-terete

or dorsally compressed

Vittse indefinite, adhering to the seed,

;

ridges obtuse, acute

and separating from the corky exocarp.

Gachrys, Prangos, Grithirmm, &c.

Sub-tribe

4.

(Enwnthecc.

— Fruit

sub-terete or dorsally compressed, ridges wingless, the

—

—

UMBELLIFER^,

CXIII.

margin

lateral colierent as a thick, almost corky,

CEnanthe, ^ihusa, Siler,

Sub- tribe

lateral hardly thickened.

Sub-tribe

Selmece.

6.

Vittse solitary in the furrows.

8fo.

Schultziem.

5.

to the fruit.

469

— Fruit

more or

Vittse vai'ious or 0.

— Fruit

less dorsally

compressed, ridges wingless, the

Schultzia, Silaus, &c.

dorsally compressed or sub-terete, primary ridges or the

carinal only produced into thickened wings

;

wings equal, or the

lateral broader.

Meum,

Ligusticum, Aoiphylla, Selifium, Oymopterus, Anesorhiza, Pleurospermv/m, &c.

Sub-tribe

AngeUoece.

7.

— Fruit

dorsally compressed,

and secondary ridges

dorsal

wingless or obscurely winged, lateral expanded into broad membranous or corky wings.

Levistwum, Angelica, * Arehangelica, &c.

—

Fruit dorsally much compressed, lateral ridges dilated into
TfiiBB VII. PEUCEDANEiE.
broad tumid or wing-like margins, those of the opposite carpels closely coherent, and appearing
as one till dehiscence.
*Ferula, Dorema, Pewcedanum, Heradeum, Opojpanax, Maldbaila,

Tordylium, &o.
Series III.
vittsB,

DiPLOZTSiEa:.

—Umbels

compound.

Furrows of the

fruit

thickened over the

or famished with secondary ridges.

—

Teibb VIII. GAircALiNBJi. Fruit sub-terete, ridges obtuse or prickly, or dilated into lobed
(Annuals or biennials.) *Goriandrvmi, *Gwminwn, *I)aucus, Caucalis, &o.

or toothed wings.

Tribe IX. LASBEPiTiEai.
the lateral only,

much

—Fruit sub-terete or dorsally compressed

raised or winged.

Monieia, Elceoselmum, &c.

;

(Perennials, rarely biennials.)

secondary ridges all, or
Laserpitmm, Thapsia,

Ed.J

UmbeUifera are allied to Araliacecs by the inflorescence, alternate leaves, polypetalous, epigynoua,
and isostemonous corolla, valvate in bud, the inverted and anatropous ovule, and the minute embryo
Araliaceis difier only in their fruit, which is usually fleshy [and
at the top of a copious albumen.
Umhelliferts also approach Coniece (which see).
often polycarpellary and conspicuously in habit].
flmbeUiferee principally belong to the northern hemisphere, where thsy inhabit temperate and cool
But few are met with in the torrid
countries, especially the Mediterranean region and Central Asia.
zone, where they only grow on high mountains and near the sea, where the heat is moderate.
These
Umbellifercs contain a great many species, some alimentary, others medicinal or poisonous.
very difierent properties are due to principles which exist in various proportions either in the leaves, root
;

the fruits possess a volatile oil in the
the roots principally contain resins or gum-resins
the leaves of some species are aromatic and spicy, of others narcotic and
;
Such VmbellifertB are good for food as have a suflicient quantity of sugar and mucilage united
acrid.
to the hydro-carbon principles ; when the volatile oil predominates, as in the fruit of many, they become
will briefly mention the indigenous species
a stimulating medicine, and an agreeable condiment.
or fruit

;

;

vittre of their pericarp or seed

We

numerous family;
Root and stem with a yellowish very poisonous juice. Rarely
Cicutaria virosa (Water Hemlock).
used in medicine, as the Spotted Hemlock.
Apium graveolms. Root aromatic, bitter, acrid, aperient, as is the fruit. Celery is a cultivated
variety, of which the root and blanched petioles are used for food, and possess exciting quaUties.
Petroselinum sativum (Parsley). Herb and root used as a sauce. The expressed juice is recommost remarkable

for their properties, of this

mended as an emollient and diuretic.
^gopodium Poiagraria (Gout-weed).

Canm
cheese.

Carui (Caraway).

A

A

stimulant, diuretic and vulnerary.
stimulating stomachic, employed in the North to flavour bread and

;
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Bunkim Bulbo-oastanum

A

(Eai-th-mit).

Pimpiiiella Anisuin (Anise or Aniseed).

of a piquant

mended

and sweetish

taste,

and

UMBELLIFEEJ5.
tuberoKS globose starchy edible rootstock.
fruit contains an aromatic volatile and a fixed

The

much employed by

is

as a carminative, diuretic, diaphoretic,

confectioners ajid dealers in liqueurs

oil; it is
;

recom-

and even expectorant.

(Water Parsnip, Skirrets). Natives of China and Japan, rarely cultivated
They have a sv^eet root with an agreeable aroma, considered to be an excitant.
(Enanthe crocata (Meadow Saffron). A plant growing by river-sides. Koot composed of oblong
fascicled tubercles, of a mild taste, containing a milky juice turning yellow when exposed to the air,
8iu7n Sisai-um and 8. Ninsi

in Europe.

and eminently poisonous.

A

^thusa Cynapmm (Lesser Hemlock,

very poisonous plant with a nearly
Fool's Parsley).
with finely-cut dark green leaves with a disagreeable and
It grows in all cultivated places, where it is often mistaken for Parsley,

glaucous stem striped with reddish
suspicious scent

which

differs

when

from

bruised.

lines,

besides the characters of the fruit, 1st, in its bright clear green

it,

rather large divisions, the teeth of which are terminated

by a

foliage

with

white spot, and which have a fresh
aromatic smell 2nd, in the stem, which is neither glaucous nor marked below with reddish lines.
Phellandrium aquaticum. A poisonous plant; the aromatic fruit is employed in medicine as an
antiphthisic and antidysenteric.
Famiculuni milgare (Fennel). Fruit aromatic, stimulant, stomachic. Boot and leaves aromatic,
little

;

used in medicine, the one as nutritive, the other as stimulating.
Crithinmn maritimum (Samphire). Juice a vermifuge; leaves aromatic, used as a condiment [and

for

pickling].

Levisticum

officinale

slightly ^Suiulant

and

(Lovage, Mountain Hemlock).

Koot a

Angelica Arehangelica (Angelica).

Young stems

rary.

Anethum

;

smell,

tonic.

Fruit a stimulant and stomachic.

Leaves vulne-'

Root bitter, ai'omatic and stimulating.
Root containing a yellow fcetid juice, formerly employed

an aperient and beehic.
Fruit exciting, tonic, carminative, employed in dyspepsia.
alimentary and stimulating root.

An

Heracleum Spcmdylimn (Cow-Parsnip).

which

with an agreeable

graveolens (Bastard Fennel).

Pastinaca oleracea (Parsnip).
juice,

fruits

preserved [in sugar] and eaten.

Imperatoria Ostruihium (Master- wort).
Peucedimum officinale (Sulphur- wort).
against hj-sterics

Roots and

diuretic.

Root

acrid

and

Stem sugary, with a fermentable

bitter.

in the north yields a very intoxicating liquor.

An Egyptian and Asiatic plant. Fruit' aromatic, of a bitter and
used as a stimulating medicine.
Thapsia villoma (Deadly Carrot).
Mediterranean plant. Root purgative.
Vaucus Cflrorri' (Common Carrot). A sugary edible root its juice is administered as an analeptic.
Flowers very aromatic infused in alcohol they produce the liqueur called Oil of Venus.
Myrrhis odorata (Sweet Cicely). An aromatic plant, used for flavouring.
Conium maculatum (Hemlock). A poisonous plant, employed in cases of enlargement of the glands
Cumimtm Cyminum (Cumin).

liot taste,

A

;

;

and

viscera.

Anthriscus Cei-<folium (Chervil).

Cultivated in kitchen gardens, of an agreeable scent and perfumed

without acridity or bitterness.
Smyrnium Oteain/ni (Alexanders).

taste,

Formerly esteemed as a vegetable

;

leaves very aromatic; root

diuretic.

Coiiandrum sativum (Coriander). Fruit fcetid, with the odour of bugs, becoming aromatic when dry
used as a stimulating and stomachic medicine.
Hydrocotyle asiaiica. Prescribed in India against leprosy.
Arracacha esc-wlenta is an Umbellifer cultivated on the high table-lands of the Andes ; its tubevcled
roots furnish an agreeable and digestible food.

The gum-resins

of some exotic Umbellifers are used in medicine
the most important is- the AsaDung, Narthex Asafa.tida'], which is procured from a Persian [West Tibetan] plant
belonging to a ge.uis near Ferula. This substance diffuses a very foetid smell,' and its taste is acrid and
The Persians praise it as a delicious condiment it is recommended by European doctors as the
bitter.
;

foBiida [Devil's

;

—

CXIV. AEALIACEiE.
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most powerful of aliti-hysteiical medicines, and is also administered in the treatment of asthma. The
Sagapenum or Seraphic Gum is a strong-smelling substance, of an acrid and bitter taate, composed of a
gum, a resin, and a volatile oil it comes from Persia like the Asafoetida, and its properties are analogous,
though less powerful
it probably belongs, like the latter, to a genus near Ferula.
Galbanum has
been employed for centuries as a stimulant of the nervous and vascular systems it comes from Syria, but
its origin is unknown
as is the case with the Laser [or Thapsia of the ancients], represented on some
Phoenician medals or coins, and of which the juice was exported from Cyrenaica to Greece. Gum
Ammoniac is procured from Dwema Amtnoniacum, a native of Persia and Armenia. This resin is at
first of a sweetish taste, then acrid and bitter
its qualities are the same as those of the Asafoetida, but
it is less powerful in hysterical cases
it is also employed to stimulate the functions of the abdominal
viscera and respiratory organs.
[The Sumbal, a very foetid musky drug, used as an antispasmodic, is the
very large root of the Euryangium Sumbal, a native of Central Asia. Ed.]
;

;

;

;

;

;

CXIV. ARALIACEyE.
(Abali^, Jussieu.

—Aealiaoe^

et

HEDEEACEiE, Bartlin^.)

Corolla polypetalous, epigynous, usually isostemonous. Petals 5-10, valvate in
Stamens inserted alternately with the petals, rarely more. Ovaet inferior, of
Ovules pendulous, anatropous. Fetjit a herry. Embeto
2-many 1-ovuled cells.
albuminous. Radicle superior.
Stem woody, rarely herbaceous, perennial, with cylindric, sometimes spiny
branches, often climbing or attaching itself to other plants by fibrillse, whence they
Leaves alternate, very rarely opposite, simple, pinnate or digiappear parasitic.
Flowers 5 or impertate petioles enlarged and thickened at the base stipules 0.
hud.

;

;

Aralia

edulis.

,

.

CXIV.
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Aralia,

Aralia.
Transverse section of flower (mag.)-

Aralia racemosa.

Plower-bud (magO-

AEALIACE^.

Flower (mag.)-

Aralia,

Aralia.

Flower crowned by the

ry

Verticf

calyx (mag.)*

(mag.).

Ivy.

TransTei*se section of ovary
(mag.).

Seed (mag.).

Ivy.

Seed cut

Bedfra Helix.

Ivy

vertically (mag.).

Ivy.
Fruit.

Reynoldsia Sandmicmsit.
Flower cut
vertically (mag.).

CXIV. AEALIACE:iE.
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Gastonia.

Petals separating
in one piece like
the operculum
Gastonia cutispongta.

Flower-bud
(mag.).

of a

pyxldium
(mag.).

Gastonia.

Transverse section
of ovary (mag.).

Gastonia.

Polygynoua

pistil

(mag.).

Adoxa.

Adoxa

moschatellina.

Vi~/

Adoxa.
Pentamerous flower (mag.).

Adoxa,
Seed (mag.).

Seed cut
Terfcically (mag.)*

—
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-

feet tlirougli arrest, regular, in

Calyx superior,

panicles.

unibels,

naked or involuerate capitula, racemes or
Petals 5, 10 or more,

usually short, entire or toothed.

inserted on the edge^ of an epigynous disk, valvate or imbricate in bud, free, or
cohering at the top and detaching like a cup.
Stamens inserted alternately with
the petals, rarely double or treble in number (or indefinite) ; filaments short, distinct,
very rarely 2-partite [Adoxa ')
anthers ovoid or linear, introrse, incumbent, of 2
opposite cells opening- longitudinally. Ovakt inferior, crowned by the disk, of 2-15
1-ovuled cells ; styles equalling the cells in number, sometimes cohering, often very
short stigmas simple ; ovules suspended from the top of the cells, anatropous h&rry
fleshy or dry, crowned by the calyx.
Seeds inverted testa crustaceous, sometimes
margined. Embeto minute, straight, at the top of a fleshy copious albumen ; cottf;

;

;

;

ledons short

radicle superior.

;

Tribe

I.

ARALIEJE.
Stem usually woody.

Corolla quite polypetalous, aestivation valvate.

PEINCIPAL GENERA.
* Aralia.

'

Hedera.

*

Panax.

*

Oreopaaax.

*

*

Sciadopbyllnm.

*

Didymopanax.

*

Gastonia.

Paratropia.

TeibeII.

*

Dendropanax.

ADOXEM.'

Corolla sub-polypetalous, aestivation imbricate.

Tilaments 2-partite.

Stem

herbaceous.

GENUS.
Adoxa;

'

[The genera oi Araliaeetb have been re-examined and arranged as follows
Genera Plantarum' :—
TeiBE

I.

Aeahej!.

—Petals more or

less imbricate, attached

by a broad

base.

in the

Stilboearpa,

Aralia, Feiitapanax, &o.

Tribe

MaceinLaTEJ!.—Petals shortly clawed, involute, valvate.

II.

MacJcinlaya.

—

Panacea. Petals valvate. Stamens as many as the petals. Albumen not
Panax, Acdnthopanaai, Fatsia, Didymopanax, Helioingia, Meryta, SciadopJiylhim, Septapleurum, Dendropa/nax, &c.
Teibe

ruminate.

III.

Horsfieldia,

TeiBe IV. HEDEEEai.— Petals valvate.
Stamens as many as the petals.
Arthrophyllum, Oussonia, Oreopanax, Redera, &o.

Albumen

rumiaate.

TfeiBE

V. PliEEANDEEj!.

or cohering in a cone.
AraliacctB

—

Petals valvate or connate.
Stamens very numerous,
Plerandra, Tupidanthus, &c. Ed.]

Styles

approach Xlmbelliferm, Ampelidece, and Caprifoliaccm (see these families).
They are
Comas in both the petals ai'e epigynous and isostemonous and valvate, the

closely connected with

;

'

Adam

is

now

referi'ed to Caprifoliaccm. -^V-tt,

—
CXV. COENE^.
ovules are solitary in the
the stem

is

drupaceous

We

cells,

pendulous and anatropous

;
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the fruit

is

fleshy

generally woody, and the flowers are umbelled or capitulate.

fruit

and the embryo albuminous,
Cornece only differ in their

and opposite leaves.

place near Araliacece the genus Helwingia,

by the valvate aestivation,
woody stem and alternate leaves,
melidece

which is connected with them and with limnaand anatropous ovules, albuminous embryo,

inferior ovary, pendulous

beyond latitude 62° they abound in America and'
Mexico and New Grenada, and are rare in the parallel regions of Europe
and Asia, although the genus Paratrupia is numerously represented in the latter.
This family contains few species useful to man. The leaves of the Ivy (JRedera Helix) are aromatic,
and their chlorophyll, dissolved in tallow or oil, serves as a dressing for ulcers
a decoction of them is
also employed against vermin on the body.
The root of Panax Ginseng is celebrated in Persia, China
and India as a tonic and aphrodisiac. The Aralias of North America are esteemed there as sudorifics and
depuratives, the rhizomes of Aralia nudicaule, the bark of the spiny Aralia and the mucilaginous aromatic
root of the racemose Aralia are thus used.
In Japan the young shoots of Helmingia are eaten. [The
Araliacece inhabit both hemispheres, but not

;

particularly in the mountains of

;

beautiful substance called rice paper

is

the pith oi Fcctda papyrifera.l

CXV. cornea:.
(CAPRirOLlACEAEtiM

trihus,

Kwnth.

— Cokne^, D.C—CoRNACEiE, Lindl.)

CoEOLLA polypetalous, epigynous, isostemonous
petals 4-5,
mens 4-5, alternate with the petals. Ovary inferior, of 2-3 l-ovuled
anatropous.

pendulous,

FetJit

a drupe.

Embsto

albvmdnous,

StaOvtJLEs

valvate.

;

cells.

axile,

EauiolB

superior.

Stem woody, sometimes subterranean and emitting herbaceous branches.
Leaves opposite or very rarely alternate [Decostea], penninerved, simple, entire or
Elowebs 5 or dioecious by arrest
toothed, caducous or persistent, exstipulate.
{Griselinia), in a head or umbel with a usually coloured involucre, rarely in a corymb
Caltx superior, 4-toothed. Petals 4-5, inserted on the
without an involucre.
calyx and alternate with its teeth, valvate in bud, or sub-imbricate in the $ flowers
Stamens 4-5, alternate with the petals filaments filiform,
[Griselinia), deciduous.
,

;

dehiscence longitudinal.
Ovaey
inferior, 2- (sometimes 3-) celled, crowned by a disk, often scarcely visible;
ovules solitary in each cell, pendulous, anatropous.
style simple ; stigma capitate
Deupes distinct or cohering, stone bony, 2-3-eelled, or 1-celled by arrest. Seeds
distinct

;

anthers

dorsiflxed,

introrse,

2-celled,

;

inverted, integument coriaceous.

men, and equalling

it

Embeto

straight, in the axis of a fleshy albu-

in length; cotyledons oblong, sub-foliaceous

;

radicle short,

superior.

PEINCIPAL &ENEEA.
*

*

Cornus.

[GornecB, as re-classified

contains

many more

of the order.

They

*

Benthamia.

* Griselinia.

Aucuba.

by Bentham and Hooker

fil.

for the

'

Genera Plantarum/

exceptional genera than are included in former arrangements
are thus disposed

:

——

—

CXV. COENEiE.
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Mowers hermaphrodite.

Alangium, Marlea, Gurtisia, Gorolda, Gornus, MasUxia,
Aucuba, Garrya}

Flowers unisexual

;

leaves opposite.

Mowers

;

leaves alternate.-

unisexual

Qriselinia, Kaliphora, Nyssa, Toricellia.

— Ed.]

Comets were formerly included in Caprifoliacea they are very near Araliaeece (see these families) ;
they also approach TIinbellifer<B in the epigynous polypetalous and isostemonous corolla and its aestivation, in the pendulous anatropous ovule, albuminous embryo, and umbeUed or capitulate inflorescence.
;

Cornel,
Fruit cut vertically (mag.).

Umhdliferm are separated from Cm-nece by their two
leaves with dilated petiole.

The connection of

styles,

Cornece with

dry

Cornel.
Fruit.

fruit,

Cornel.
Pistil

and calyx (magO-

minute embryo, and alternate cut

Hamamdidem

is

noticed in the account of

the latter family,

Cmnem almost exclusively belong to the northern hemisphei-e they inhabit especially the Himalayas
[and Japan], and the temperate and cool regions of America ; they are very rare in tropical America.
;

Qriselinia

and Corokia belong to

New
'

Zealand

;

[Curtisia

See order Garry acem,

is

p.

South African],
479,

—En,

CXVI.

GAEEYACE^.
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The wood of Cornets is extremely hard; [that of Cornus being used in the manufacture of gunpowder]. The bark of Dogwood, especially of Cornus Jlorida, is bitter and astringent, and yields a principle
The drupes of C. mascula have
making sherbet in the East.]
The seed of C. sanguinea contains a fixed oil, useful in the manufacture of soap. The C. (Benthamid) fragifera is a shrub of the Himalayas and Japan, the fruits of which resemble a strawberry, and
have an agreeable taste. The Auauha also comes from [the Himalayas and] Japan, and is extensively
(corniine),

which

an acid-sweet

cultivated in

is

taste,

administered in North America instead of quinine.

and possess astringent properties.

Europe

for its coriaceous variegated

CXVI.

Gai rya elbplka

i

[They are used

and persistent

GARRYACE^,

in

leaves.

Endlicher.

CXVT. GAREYACEJi].
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Gannja.

Garry a.

Z

flower closed (mag.)-

Garry a.

c?

flower open (mag.).

Garry a.

Garrya,

Ycrticg,! section of frnit (mag.)-

Vertical section of ovary (mag.).

:

CXVII. CAPEIFOLIACE^.
pendulous, oblong

;

testa thin, transversely

rugose

;

Embkto minute, straight,
albumen copious, fleshy.
germination ; radicle superior.

;

479

raphe prominent and lateral
a'xile

;

cotyledons

hypogeous in

PEINCIPAL GENERA.
*

The

Garrya [see Cornea,

Simmondsia

476.]

p.

[see

Buxea^-

Garrya are obscure. A. de Jussieu malies the same ohservations as on GunneraoecB,
between Gunnera and Cornea. Like the latter, Garrya has epigynous stamens, suspended and
anatropous ovules, a fleshy fruit, a minute embryo at the top of an abundant albumen, a woody stem, and
opposite leaves. As in Gunnera, the styles are stigmatiferous throughout their length, (rarcya approaches
Hamamelidete in the inferior ovary, the pendulous anatropous ovule, the two distinct styles, the albuminous and axile embryo, and the woody stem but HamamelidecB have frequently petals, and are poly-i
androus, the ovary is 2-celled, the fruit a septicidal capsule, the embryo large, and the leaves are
affinities of

and places

it

;

alternate.

Garrya elliptica grows in Mexico and California [and G. Fadyeni in Jamaica and Cuba].
nothing to be noticed respecting their useful properties.

There

i§

CAPRIFOLIACE^.

CXyil.

—

—

Capeipoliacb.^, De Gandolle. CAPEipaLiACE^ and
(Capripolia, a. L. de Jussieu.
Sambuce^, Kunth. Capeifoliaobje and Vibuene^, Bavtling. Loniceee^,

—

—

Undlicher.)

CoEOLLA monopetalous,
dulous, anatropous.

epigynous, isostemonous, imbricate in hud.

Ovaet

inserted on the corolla.

Feuit a

with 2-5 one- or many-ovuled

berry.

Embeto

albuminous.

cells.

— Leaves

Stamens 5-4,
Ovules penopposite, exsti-

pulate.

Plants with a woody or partially woody, stem, very rarely herbaceous perennials.
stipules absent, sometimes represented by filiform or glandular
;
Plowees perfect, regular or
appendages, situated at the base of the petiole.

Leaves opposite

Calyx superior, 5-fid or -toothed.
irregular; inflorescence various, generally definite.
CoEOLLA superior, monopetalous, tubular or infundibuliform or rotate ; limb 5-fid,
-

Stamens inserted on the corolla-tube, alterregular or ringent, imbricate in bud.
nate with its lobes ; filaments filiform, equal or didynamous ; anthers introrse, 2-

Ovaet inferior, 2-5-celled; style terminal, somedehiscence longitudinal.
times filiform with a capitate undivided or bilobed stigma, sometimes nearly or
ovules sometimes solitary and pendulous near the
quite obsolete, with 3-5 stigmas
Beeet
top of the cell, sometimes many, 2-seriate at the central angle, anatropous.
Seeds inverted
several-celled, rarely 1-celled by the disappearance of the septa.
Ejibeto straight, occupying the
testa bony or crustaceous, raphe dorsal or ventral.
celled,

;

axis of a fleshy

albumen

;

radicle superior.

CXVII. CAPEIFOLIACBiE.
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STJB-0ED3EK

I.

LONIGEBEJS.

Honeysuckle.

Honeysuckle,

Corolla and androBCiiun laid
open (mag.)-

Pistil

and

calyx (mag.).

Symplioricarpus.

Ovary cut

Honeysuckle.

vertically (mag.).

Fruit.

Honeysuckle,

(ionicera </lauca,)

8ympho7'icarpu8

Honeysuckle.

Honeysuckle.
Ovary cut

Diagram.

vertically (mag.).

Ovary cut transversely, with
cells, two of which are sterile

Sipnphoricarpus,

Diagram

of a S-flowered cyme, furnished
wltli three bracteoles.

Corolla tubular, limb regular or irregular.

four

(mag.).

Style filiform.

Seeds with a dorsal

raphe.

PRINCIPAL GENEEA.
Triosteum.
'

Leycesteria.

'

Symplioricarpus.
Diervilla.

* Abelia.

Alseuosmia.

LinnEea.
*

Weigelia.

Lonicera.

CXVII. CAPEIFOLIACE^.
SuB-OKDEE

II.
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SAMBVGBm.

Flower (mag,).

Vibuifium.

Fi&iWttMwt.

Vibvmwn.

Ovary cut
tmnsversely (mag.)*

(niag.)-

Seed

Viburntan,

Seed cut vertically (mag.)*

Elder,

Flower (mag.)-

Elder (Samhmus nigrfi).

Flowering corymb.

Elder.

Elder.

Diagram.

Viburnum.
Berry crowned by the
calyx (mag,).

Berry crowned by the
calyx (mag.).

Elder.
Fruit cut
vertically (mag.).

Elder.

Yerfcical section of the flower (mag.).

482

CXVII. CAPEIFOLIACEiE.

Elder.

Elder (Satnbucus nigra).

Corolla regular, rotate.

Eipe

fruit.

Stigmas

Pistil

and calyx (mag.).

Elder, Seed entire and cut vertically (mag.).

3, sessile.

Seeds with a ventral raphe.

PEINCIPAL GENERA.
* Viburnum.

We

* Sambucus [Adoxa, see

p.

474].

shall hereafter indicate the affinitie.9 of

Cajn-lfoUacetB with ValerianecB and Dipsacece.
The
founded on the epigynous isostemonous corolla the
several-celled ovary, the axile embryo in a thick fleshy albumen, the opposite leaves and knotty stem.
Almost the only difference is in the imbricate corolla and the absence of stipules.
The sub-order of
affinity

with Ruhiace<e

is

much more obvious

;

it is

which only differ in the many petals, valvate in bud.
The
be noticed with Araliacece and TJnibellifa-cB but these, besides the polypetalous and
valvate corolla, differ from Cap-ifoliaeem in the alternate leaves and the umbelled or capitate inflorescence.
An analogy has also been pointed out between the Hydrangea (of Saxifragece) and Viburnecs.
Caprifoliace(s inhabit the temperate regions of the northern hemisphere, especially central Asia, the
north of India, and of America. A small number [many Viburnums] inhabit the intertropical zone preferring the mountains, where the temperature is colder.
The Elder, a cosmopolitan genus, is represented
SamhtKCCB

same

closely allied to Cornece,

is

affinity

may

by a very few

;

species in the southern hemisphere.

the intensely sweet odour of

its flowers].

The flowers

\_Alseuosmia is a

of

New

Zealand genus, remarkable

for

most

Caprifoliacece exhale a sweet odour, especially
astringent principle, which has caused some to b.e placed

They contain an acrid, bitter and
among medicinal plants. The berries of the Honeysuckle {Lonicera Caprifoliwni) are diuretic; those of
i. Xylosteum are laxative. The stems of Biervilla canadensis are employed as a depurative in North
America. The roots of the common SympJioricarpos parviflora, a Carolina shrub, are used by the Americans
as a febrifuge.
All these species are cultivated in European gardens. The common Elder (Sambtieus
nigra) produces numerous berries, which are cooked and eaten in Germany [and also extensively used in
after sunset.

the manufacture of wine].

Pharmacists prepare from these berries, as also from those of S. Mhulm, an
dried flowers of the common Elder are an excellent sudorific, employed
against snake-bites they are also used to give to certain wines a Muscat flavour.
The Zinntea horealis, an elegant evergreen herb, abounds in the forests of Sweden, the country of
Linnseus, to whom it has been dedicated.
Swedish doctors recommend its stem and leaves as diuretics
extract, or purgative rob.
;

and

sudorifics.

The

eXVIII. EUBIACEiE.
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CXYlll.—R UBIACE^.
(Etibiaoe^, a. L. de Jussieu.

—Ltgodtsodeacb^

NAOB^, Ltgodtsodbace^

et

—Cincho-

et Eubiacb^, BartUng.
Stbllat^, Lindl.)

Valium.

lowering branciu

'Galium.
Pistil (mag.).

tFruit

^alittm,
cut Tertloally
(mag.).

Madder.

Ovary cut transverseif
(mag.).

Coffee.

Coffee.

Coffee. TransTersB
section of the seed

Berry

(magj.

(mag.).
I I

2

Seed.

Dorsal face cut to shOTf
the minute embryo at
the base of the albnmea
(mag.).
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CXVIII.

EUBIACE^.

Leptodermis.

Transverse

section, of fruit,

showing the involute arrange-

ment

of the cotyledons
(mag.).

LeploOermis.

Cinchona.

Ovary cut vershowing
a treUised septum
'

Leptodermis.

Flower (mag.).

Capsule opening
JBouvardia.
Vertical section of ovary
(mag.).

ticallyj

(mag.).

at its base by
septicidardebiscence (mag.).

~)
Bouvardia.

Diagram.

Coprosma^
Berry with two nuts, cut
transversely.

Bouvardia.

Flower (mag.)!

Bouvardia. Flowercutvertically (mag.).

Luculia.

Flower seen from above, with convolute
EBBtivation (mag.).

Coprosma.

Luculia.

Diagram.

'

flower (mag.)*

Coprosma.

9

flower (<mag.).

CXVIII. ETJBIACE^.

CoEOLLA
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mon'o'petalous, epigynous, isostemonous, (Estivation valvate or [imbricate

Stamens 4-6, inserted on the corolla-tube., Ovaet inferior, bi—pluriOVULES anatropous, or semi-campylotropous. Embryo almost always albuminous. Leaves opposite, stipulate.
Trees, shrubs or herbs, .usually with tetragonous knotty jointed stems.

or] contorted.

locular;

—

Leaves opposite

[or wliorled], simple, usually entire,

stipulate;

stipules various,

sometimes free, sometimes united to tlie leaf or the neighbouring stipule, sometimes
leaf-like, and appearing to form a whorl with the leaves, but distinguished by the
absence of buds. Flowers usually S very rarely Unisexual, sometimes sub-irregular,
generally cymose, panicled or capitate.
Calyx superior or semi-superior, ^ubular, or
,

deeply cut or 2-6-fid or -toothed or 0. Corolla superior, monopetalous, infundibuliform or hypocrateriform or rotate [rarely 2-labiate, H&nriquezia, Dichilanthe,
&c.] ; limb of 4-6 segments, usually equal, Eestivation valvate, rarely contorted or
imbricate.

Stamens 4-6

[2 in Garlema/mnia

and Sylvianthus], inserted on the tube,

very rarely coherent ; anthers introrse, bilocular, dehiscence longitudinal, distinct,
very rarely cohering in a tube. Ovary inferior, bi-pluri-locular, crowned by a more
or less developed fleshy disk ; style simple bifid or multifid, stigmatiferous at the
top or inner surfaces or sides of the arms ovules solitary or 2 or more in each cell,
erect or pendulous, or ventrally attached to the central angle or septum of the cell,
or to a prominent placenta, anatropous or semi-campylotropous. Fruit a capsule,
;

berry or drupe.
Seeds in various positions ; albumen fleshy or cartilaginous, or
almost horny, rarely scanty or 0, sometimes involute. Embryo straight or curved, iii
the base or axis of the albumen; cotyledons flat, rarely involute; radicle usually
inferior.

[Sketch of the aurangement oiRubiacecB into tribes, as recently constructed for
the

'

Genera Plantarum

SERIES

A.

Sub-series

I.

Ovules

'

:^

indefinite.

Fruit dry, capsular or indehisceht.
* Flowers Dolleoted in

Teibb

much

I.

NAucLBJi.

d globose head}

— Corolla

exserted, entire.

narrow, infundibuliform, lobes never contorted.
Sarcooephalus, Oephalanthus, Adma, Nauclea, TJncauria, &c.
*

Stigma

Flowers not collected into spherical heads.

—

Tribe II. Cinchonej!. Gorolla-lobes valvate, imbricate or contorted. Capsule 2-celled,
Ovnohona, Oascarilla, Ladenlergia, Bov/aardia, Manettia, Hindsia, Millia, Fxoseeds winged.
.

stermna, IiuouUa, &c.

.

-

—

Teibb III. Heneiqueziej:. Corolla 2-labiate.
winged, exalbuminous. Henriquezia, Platyearpwm.

Ovules

Seeds very broadly

geminate.

—

Capsule 2-celled.
Seeds numerous,
Teibe IV. CoMAMiNiEa:. Gorolla-lobes valvate.
Trees and shrubs.
Gondaminea, Portlandm, Bihlda, Pinkneya, &o.

minute, not winged.

Tkibb V. RONDELETIEJ!.
albuminous, not winged.

—Gorolla-lobes

imbricate or contorted.

Seeds very numerous,

Bondeletia, Wendlandiai, Augusta, Beppea, Sipanea, &c.

Tribe VI. Hedyotideji.— Corolla-lobes valvate.
'

Ovary

2-4-celled.

See also under tribes Gardeniecs and Morindete.

Seeds numerous,
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angular, not winged.

Herbs rarely small strabs. Dentella, Argostemma, Pentas, Hedyotig,
Oldenlandia, Houstonia, Kadua, Opldorlika, Garlemannia, &c.
;

Sub-series II. Fruit fleshy or coriaceous, indehiscent.

Tribe VII. Mussjende.*
angled.

Musscenda,

.

— OoroUa-lobes

Isertia, Gonzalea,

Seeds very nnmerous, minute, usually

valvate.

Adenosacme, UropKylhmi, Sabicea, Ooccocypsehim, &o.

—

Tribe VIII. HAMELiBiE. Corolla-lobes imbricate or contorted.
Mamelia, Hoffmannia, Bertiera, Oouldia, &c.

Seeds very numerous,

minute, angular.

Tribe IX. CATESsaiBj!.

— Corolla-lobes

valvate.

Seeds many, rather large, compressed.

Gateshcea, Pentagonia, &c.

Teire X.

Gaedenie J).

or smaller and angled.

— Corolla-lobes contorted.

Aliberta,

Seeds few or many, large and compressed,
Amajoua, Buvoia, Posoqueria, Tocoyena, Burchellia, Wehera,

Bandia, Gardenia, Genipa, PowcJietia, Petunga, Pvplospora, &c.

SERIES

B. Ovules geminate in each

(See also Tribe III. Henriquezia).

cell.

—

Ovary

Tribe XI. Crtjckshaitkie^. Corolla-lobes valvate.
Capsule 2-valved. Gruchsharilcia, Oreopolus.

—

Tribe XII. Retiniphyllej!. Corolla-lobes contorted.
5-7 pyrenes. Betiniphyllum, Kotchuhcea.

SERIES

Ovules solitary in each

C.

Sub-series

I.

2-celled,

Ovary

ovules numerous.

5-7-celled.

Drupe with

cell.

Radicle superior.

—

Tribe XIII. Guettarde.s. Corolla-lobes imbricate or valvate. Stamens inserted on the
corolla-throat.
Seeds pendulous from the top of the cell, usually exalbuminons, with a
thickened fnnicle. Guettarda, Antirrhcea, Machaonia, Timonius, Ghomelia, Malanea, BicMlanthe,
&a.

—

Tribe XIV. Knoxiej:. Corolla-lobes valvate. Stamens inserted on the throat of the
Seeds compressed, albuminous. Knoxia, Pentanisia.

corolla.

Tribe

XV.

Stamens inserted at the
Chiococcej;.— Corolla-lobes valvate or imbricate.
Seeds albuminous. Eriihalis, GMococca, GMon'e, &c.

base of the corolla.

Tribe XVI. Albbrte^s.
Seeds albuminous.

corolla.

— Corolla-lobes contorted.

Stamens inserted on the throat of the

Gremaspora, Alberta, &c.

—

Tribe XVII. VANGUERiEiE. Corolla-lobes valvate. Stamens inserted on the throat of the
Seeds albuminous. Plectronia, {Ganthium), Vangueria, Guviera, &c.

corolla.

Sub-series II. Radicle inferior.
* Gorolla contorted.

Tribe XVIII. Ixoeej;.
rarely basilar.

— Ovules attached to

Ixora, Pavetta, Goffea,

Myonima,

the middle or about the middle of the

cell,

8trw)npfia, &c.

* * Gorolla valvate.

t Ovules attached

to the

septum at or below the middle.

—

Tribe XIX. MoRiSDEiE. Flowers often united by the calyx-tube into heads,
Damnacanthus, Prismatomeris, &c.
t t Ovules

Tribe

XX.

Coussarej;.

Goassarea, Faramea, &c.

—Ovary

Morinda,

basilar, erect, anatropous.

1 -celled,

or with

an evanescent septum,

Vraii 1-aeeded.

—
RUBIACE^.
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Teibe XXI.

PsTCHOTElE J!.

or style-arms short.

—Stamens inserted on

Fruit indehiscent.
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tlio tliroat

PsijcJiotria, Palioourea,

of the corolla.

Stigma entire

Bwdgea, DecUeiixia, Geophila,

Gephaelis, Lasianthus, Suteria, Saprosma, Psathi/ra, &c.

Teibe XXII. P^deeie^. -^Stamens inserted on the throat or base of the
2-5-celled; style-arms filiform.

Fruit capsular or of 2 cocci.

corolla.

Pcederia, Lygodisodea,

Ovary

HamiU

tonia, Lejptodermis, &c.

—

Teibe XXIII. Anthospeemej:. Flower usually unisexual. Stamens usually inserted at the
base of the corolla. Ovary 1-4-celled.
Style entire, or arms filiform. Fruit a berry, or indehiscent. Putoria, Oroayllis, Mitchella, Serissa, Coprosma, Anthospermum, Phyllis, Opercularia,

Pomax, &c.
t t t Ovules attached

Teibe

XXIV.

Speemacoceje.

to the

septum, amphitropous.

—Herbs or small shrubs.

Leaves usually opposite and stipules

Triodon, Diodia, Gaillonia, Spermacoce, JEmmeorhiza, Mitracarpum, Piahardsonia, &c.

setose.

Teibe

—

XXV.

Vailla/rvtia, P/abia,

Galie^;.
Herbs. Leaves and stipules similar, forming a whorl.
Galium, Asperula, Grucianella, Sherardia, &c. Ed.]

We have indicated the

Gallipeltis,

Rahiacem with Cap-ifoliacece and Dipsacece (see these families).
all their characters, and are only disOentianecs, Oleineee, and Apocynece also approach them, although hypotinguished by their epigyny.
Some
gynous, in the opposite leaves, sestivation, isostemonous corolla and the presence of alhumen.
Geineracecs also approach the section Coffeacece, as shown by their whorled or opposite leaves, the
development of their receptacular cupule, the varied nature of their fruit, and the presence of albumen;
but they are widely separated by the didynamous stamens, unilocular ovary and parietal placentation.
Ruhiacem mostly inhabit intertropical regions [but Oaliea are almost exclusively temperate]. The
principal medicinal species of this family are exotic; and of these the most important are Quinine and

The

affinity of

Subiacece with niany-ovuled cells are alUed to Loganiacece in

;

Ipecacuanha.

The

latter is the root of a little shrub, a species of Cephaelis, inhabiting the virgin forests

of Brazil; the bark of this root has an acrid taste and a nauseous smell; it contains an alkaloid (emetine),
but in practice the root is preferred to the alkaloid. This medicine is invaluable in dysentery, asthma,

whooping-cough, and especially puerperal fever. Quinine is yielded by the bark of several species of
Cinchona they are evergreen trees or shrubs, inhabiting the valleys of the Andes of Peru, at heights
varying from 4,000 to 11,000 feet above the level of the sea. The bark is bitter, and contains two
organic alkalis {quinine and cinchonine'), united to a special acid it contains, besides colouring matter, a
The preparation of these vegetable alkalis is the most important service
fatty matter, starch, gum, &c.
that chemistry has rendered to medicine since the beginning of the nineteenth century, for without exhausting the patient, enormous doses of quinine may be administered in a concentrated form, effecting the
most difficult cures. Quinine is the most powerful specific in cases of intermittent fevers (of which
marsh miasma is the most common cause) acting, not by neutralizing the miasma as a counter-poison
would do, but by strengthening the system, and thus enabling it to resist the incessant attacks of the
;

;

;

morbific cause. Besides its virtues as a febrifuge, quinine is a first-class tonic in hastening convalescence,
and restoring the digestive functions. Lastly, Cinchona bark is used outwardly as an antiseptic to arrest
the progress of gangrene ; its antiseptic properties are however not due to its febrifugal principle, but to

the astringent principles with which the bark abounds.
The American genus Chionocca, like Cephaelis, belongs to the uniovulate section, some species of

which possess a root reputed valuable against snake-bites this root, known as cainga, is used in Europe
and purgative in cases of hydrophobia.
Of all the RubiacecB of the Old World the Coffee is the most noticeable forming as it does, with
cotton and sugar, the staple of the maritime commerce of Europe. The Coffee is an evergreen shrub, a
native of Abyssinia, which was introduced three centuries ago into Arabia, towards the close of the
seventeenth century into Java, and finally naturalized in 1720 in the Antilles. The seed of the Coffee
yields, besides various oily, albuminous and gummy matters, a bitter principle containing an organic
;

as a diuretic

;

crystallizable alkali

named

eaffein, associated

with a peculiar

acid.

A

slight roasting develops in this

;;
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seed that agreeable aroma and taste of which advantage has been taken to prepare a drink which specially

To those who do not habitually drink

stimulates the functions of the brain.
useful medicine

gout also

and

;

;

it

it

counteracts the effects of wine or of opium.

it,

coffee

may become

a

asthma, and it is said
Its most prevalent use as a medicine is in

succeeds in the treatment of intermittent fevers

;

it relieves

curing headache.

Some

indigenous Jiubiacece were formerly used as medicines thus an infusion of the flowering tops
Yellow Galium was given to nurses to increase the secretion of milk, and as an antispasmodic.
They are now employed in many countries, and especially in England, to give a yellow colour to cheese.
The Squinancy (Asperula cynanchica) the leaves of which contain a bitter slightly astringent principle, was
iised in cases of angina.
Asperula odorata, the perfume of which comes out when dried, was praised as a
tonic and vulnerary it is now only used to give a bouquet to Rhine wines, and gardeners cultivate it as
an edging. Madder {liubia tinctonim) grows wild in the Mediterranean region it is cultivated at Avignon,
in Alsace, and in Zealand, on account of the red colouring matter contained in the root, and which is
;

of the

;

;

largely used for dyeing fabrics.

This dye, in a pure

state, is called alkaline.

quantity, in the root of the Chaya-vei; a Rubiaceous plant,

which

It also exists, but in less

cultivated on the Coromandel coast.

is

is here alluded to it is cultivated throughout India.]
[The above notice of the useful Ruhiacete must be largely extended very many species contain bitter
febrifuge principles, especially Exostemma, Mondeletia, and Condaminea in South America
as also Pinkneya in Carolina, Hymenodictyon in India, and the Ophiorhka Mungos (Earth-gall) in the Malayan Islands.

[Probably the Bengal Madder (Munjeet)

;

;

;

Gambir, one of the most important of astringents, is the produce of TJncaria Oamhir. The American
Michardsonia scuhra and others yield one valuable false Ipecacuanha, and the Psycliotria emetiea another.
The fruit of the Indian Randia dumetorum is a powerful emetic. Amongst edible fruits the Genipap
that of Genipa amencana, the native Peach of Africa
Voavanga of Madagascar that of Vangneria eduKs. Ed.J
is

—

CXIX.
(DiPSACEAEUM

sectio,

the fruit of Sarcocephahts es<ndentus, and the

VALERIANE^.

A. L. de Jussieu.

CoEOLLA monopetalous,

is

— Valeeianb^, D. C—ValeeianacEjE, Lindl.)

epigynous, aestivation imbricate.

Ovaet S-celled, two cells without
Embeto exalbuminous.
anatropous.

serted on the corolla-tube.

Stamens 6-4-3-1,

in-

ovules, the third 1-ovuled

OVULE pendmlous,
Annuals with slender inodorous roots, or perennials with a usually strong-scented
rhizome. Leaves radical fascicled ; cauline opposite, simple ; petiole dilated, exElowbes perfect, or unisexual by arrest, in a dichotomous cyme or close
stipulate.
corymb, or solitary in the forks, and bra'cteate. Caltx superior, sometimes cut into
3-4 accrescent teeth, or reduced to a single tooth ; sometimes of bristles which are
involute before flowering, when they unfold into a plumose deciduous crown. Coeolla
monopetalous, inserted on a disk crowning the top of the ovary, tubular-infundibuliform tube regular, or produced at its base into a knob or hollow spur ; limb with
5-4-3 equal or sub-labiate lobes, aestivation imbricate. Stamens inserted above the
middle of the corolla-tube, alternate with its divisions, rarely 6, usually 4 by suppression of the posterior stamen, or 3 by suppression of the posterior and a lateral
stamen sometimes the posterior only is developed filaments distinct, exserted
Ovaet inferior, 3-celled, two
anthers introrse, 2-celled, dehiscence longitudinal.
:

;

;

;

empty, the third fertile style simple, filiform ; stigma undivided or 2-3-fid;
Feuit dry, indehisovule solitary, pendulous from the top of the cell, anatropous.

cells

;

CXIX. VALEEIANE^.
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Fedia.

Fedia,

Transverse section of

fruit.

Flower out yertically (mag.).
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Centranthus.

Flower (mag-)-

Transve3?se sections of flower

and ovary

(mag.)'.

Centranthus.

Nearly ripe fruit
(mag.).

Centranfhus riiber^

OmtranSltus,
Fruit cut
transversely (mag.),

cent, coriac^eotfs or
cells,

Centranthus.
Vertical section of
seed (magO-

Centranthus,

Kipe

fruit

crowned by the calyx (magj.

membranous, 3-celled or 1-celIed by suppression of the empty
Seed inverted. Embryo s.traiglit, exalbuminous j radiele

always 1-seeded.

superior.

PEINCIPAL GENERA.
'

Valeriana.

The family

* Centranthus.

of Vahrianem

is

* Fedia.

very near Dipsacece

* ValerianellsD.

;

as indicated

Nardostachys.

by their opposite

Patrinia.

leaves, iiregular

terminal flowers, epigynous tubular staminiferoiis corolla, imbricate SBstivation, solitary pendulous nnaThe diagnosis consists in the corymbiform cyme, the three-cellecl
tropous ovule, and simple style.

Valerianea approach Composite in their toothed or plumose caly%,
epigynous staminiferous corolla, and solitary exalbuminous seed; they are separated from it by their
inflorescence, sestivation, nervation of the corolla, free anthers, three-celled ovary and pendulous ovule.
They ofier some analogy with Caprifoliaee<e in the terminal inflorescence, opposite leaves, sestivation,
ovary, and the exalbuminous seed.

;
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epigynous corolla, several-celled ovary and pendulous ovule ; but the
placentation, fleshy fruit and albuminous embryo.

latter differ in tlie

woody

stem, axile

Valei-imiecB are mostly natives of the Old World, and principallj' of Central Europe, the Mediterranean and Caucasian regions, whence some species have advanced eastwards into Siberia, Nepal and
Japan. They abound on the Cordilleras of South America, extending abundantly into Chili, Fuegia, and
the Falkland Islands. They are very rare in North America.
Valerianeee possess medicinal qualities known from an ancient period
but these properties are much
more marked in the perennial than in the annual species, where they have not time to be elaborated.
Their rhizomes contain a volatile oil, a peculiar acid, a bitter principle and starch their taste is acrid
Valerianets now rank at the head of the vegetable antispasmodics
and their odour penetrating.
;

;

the principal species

is

the Valeriana ojicinalis, which grows in Europe in

two Alpine species [ V.
Styria and Carinthia], whence

yielded by
[in

celtica

and

Saliunoa']

their roots are sent to

damp meadows.

Celtic

Nard

is

snows
Turkey, and largely used to scent baths and as a

which inhabit the

limits of the eternal

It also enters into the very complicated electuary called theriaque.

medicine.

The Spikenard of the ancients, Indian Nard

of the moderns, Nardostackya Jatamansi, is greatly esteemed
aroma, and stimulating properties. In the annual Valerianeee the leaves are not
this bitterness is replaced by a somewhat vapid mucilage,
bitter like those of the perennial species
relieved by a slight quantity of volatile oil, which renders them edible such are the Valerianellas [species

in India on account of

its

;

;

oiFedia'],

Lamb's Lettuce, Corn Salad, of which the young leaves

are used for salad.

CXX. CALYCEREJ^.
[Cadtceke^, E. Bt.

— BooPiDEiE, Cassini.)

"Flowehs in an involucrate capitulum.
monoils,

CBstivation

vahate.

Anthees

Coeolla

epigynous^ mbnopeialous, isosie'

syngenesious at

the

base.

OvAET

l^tetled,

EmEbeTO albuminous.
Annual or perennial HEEBS. Leaves alternate, sessile, without stipules* Inplo^
EESCENCE in a capitulnm, with an involucre of one or more series of bracts. Flowe&s
sessile on a paleaceous or alveolate receptacle, sometimes all fertile, sometimes mixed
with flowers of which the pistil is suppressed, the fertile sometimes cohering below.
CAiiTX of 5 usually unequal segments, persistent. CoeOlla inserted on an epigynous
disk, monopetalous, regular ; tube elongated, slender limb 5-fid, segments with a
Stamens 5, inserted at the
dorsal and two sub-marginal nerves, aestivation valvate.
segments
filaments cohei'ent to the
bottom of the corolla-tube, and alternate with its
and monadelphous or
throat,
coroUa-tube throughout its length, free near the
free
at the top, dehiscence
separate anthers introrse, bilocular, cohering at the base,
by
a
conical disk uniting
Ovaet inferior, 1-celled, 1-ovuled, crowned
longitudinal.
corolla-tube,
and dilating near
the base of the corolla to that of the style, lining the
I'Ovuled

;

OTXTIiE pendulous, dnatropous.

;

;

;

the throat into 5 glandular areolse ; style terminal, simple, exserted, tip clavate
and glabrous; stigma terminal, globose; ovule pendulous from the top. of the cell,
anatropous. Achenes usually crowned by the accrescent calyx and marcescent
Seed inverted, raphe longitudinal, chalaza apical.
corolla, sometimes connate.

Embeto

straight, in the axis of a fleshy

albumen.

GENERA.
* Cnlycera.

* Boopis.

* Acicarpha.
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Calycei^a,

Flower (mag.).

Calycera.

Flower cut vertically (mag.)-

Calyc&t'a balsamUifoTia,

DO
Calycera.

Calycera.

Flowers and bracts (mag.).

Diagram.

Calycera.

Andrfficium and style (mag.).

Calycera,

Pollen-grains (mag.).

(mag.).

Calycera.
Jertical section of capitulum (mag.).

CXXI. DIPSACE^.

Calpcera.

Fruit crowned by the
accrescent calyx.

Oalycem.
Anatropoiis ovule
(mag.).

493

Calycera.
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Scabious.

Scabious (Scdftiosa atropurpurea).

Ray

Capittilum.

Ray

Fruit (mag.).

Scabious.
flower cut vertically (mag.).

Scabious.
flower seen in front

Eay

Scabious.
flower in profile (mag,).

Diagram.
Scabious.

Fruit cut vertically (mag.).

Scabious.

;

.
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their inflorescence, in the epigynous staminiferous tubular corolla, one-celled ovary, solitary pendulous

ovule,

and albuminous seed

;

but the opposite leaves, imbricate

sestivation,

and

free anthers render

thfe identification easy.

Brongniart has placed Dipsacecs and CaprifoKacece in the same class
their epigynous corolla, sestivation, pendulous and anatropous ovule, axile

their analogies are founded

;

embryo

in a fleshy albumen,

on
and

but the inflorescence, 1-celled ovary, solitary ovule, and apical placentation form a prominent line of demarcation.
Dipsace<s inhabit temperate and hot regions of the Old World and of Africa situated beyond the
tropics. The rhizome and leaves of some Dipsaeece are medicinal, containing a bitter-sweet slightly astringent principle. Scabious is administered as a depurative in cutaneous disorders. The roots of the Teasel
(I>ipsaeus sylvestris) are diuretic and sudorific; its leaves and root were formerly considered to be a
remedy for hydrophobia. The capitula of Dipsaeus fullonum, a species of which the origin is unknown,
are furnished with recurved hard and elastic bracts, which have led to their employment by clothiers
for carding woollen and cotton fabrics ; hence its vulgar name of Fuller's Teasel,
opposite leaves

;

CXXII.

COMPOSITM

(Composite, Vaillant.

— Stnanther^,

L,--G,

Richard.)

L.c...

Dandelion,
Dandelion,
TJnexpanded head, furnished with a calyculns
of accessory bracts, 2seriate

and

reflexed.

Young

carpel opened (mag.)»
showing the ovule with the two
cords of the conducting tissue,
C p Car, oTary L c, caJyx
D e, ep^ynous disk ; R, raphe

Dandelion.
with ligulato
and calyx
forming a tuft of
simple hairs, shortly

;

;

Ch, chalaza

;

K, micropyle.

5J floret
corolla,

Dandelion.
Capilulitm (llguliforal).

stipitate

(mag.).

when young

Dandelion

Common

receptacle

and fruits.

Dandelion.
Fruit in a simple tuft, long
stipitate when ripe (mag.).
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Salsify.

Rrnit crowned by a
calyx with, a feathery
tuft, and
.shortly etipitate.

Chicory.
Fruit crowned by
a short
paleated calyx
imo-g.).

Chicory.
Fruit cut
vertically,

showing

the upright seed
(mag.).

yassauvia.
Corolla and androecium,
laid open (mag,).
Jfas&auvia.
bilabiate corolla

Hower with

(mag.).

<£^
Nassauvia.
Kassauvia.
(labiatifloral).

Flowers

in an involucrate capitulum,

monouSy valvate in

cestivation.

Ovary and portion

Ifmsauvia.
Stamen (mag.).

Anthers

Coeolla

of

style (mag.).

N^assauvia.
Style (mag.).

epigynous, monojpetalouSy isoste-

syngenesious.

Ovary

1-celledy

1-ovuled

;

OVULE erecty anatropous, Ebibrto exalhuminous.
Plants generally perennial, mostly herbaceous, sometimes woody below, rarely
Leaves generally alternate, often very much cut, rarely compound,
arborescent.
exstipulate, but sometimes

furnished with stipuliform auricles. Capitul^si sometimes few-flowered, very rarely 1 -flowered, generally many-flowered; inflorescence
indefinite, but forming collectively a definite inflorescence, in a corymb, cyme or

glomerule, and composed of flowers inserted on a common receptacle. Eeoeptaole
sometimes furnished with bracteoles {palece, scales^ bristles, fimhrillce), sometimes
naked and smooth, or with small pits {foveolate), or deeply pitted {alveolate)^ With
entire or toothed margins, or cut into membranous segments, or covered with

;
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pentagonal
clinium)

areolae,

that' enclose

the

composed of one or many

bases

of

tlie

series of bracts
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flowers.
{scales

or

Involtjorb
leaflets),

{peri-

sometimes

with accessory bracts {calycuU). Flowers g , or $ or ^ or neuter,
one capitulum ; sometimes ? , or neuter at the circumference,
the inner S
sometimes $ at the centre^ and ? at the circumference; capitula
sometimes exclusively composed of ? or <? flowers, and then monoecious or dioecious.
Calyx rarely foliaceous, generally scarious or membranous, sometimes cup-shaped,
sometimes spread into a crown, entire toothed or laciniate sometimes divided into
palese, or teeth or scales or awns ; sometimes reduced to capillary hairs or bjistles,
which are smooth or scabrid or ciliate or plumose, and forming a tuft, either sessile
or stipitate
finally, sometimes reduced to a thin circular cushion, or even entirely
wanting. Corolla epigynous, monopetalous, sometimes regular, tubular, 5-4-fid
or -toothed, sestivation valvate ; sometimes irregular, either bilabiate or ligulate,
each lobe furnished with two marginal nerves confluent in the tube.
Stamens
5-4, inserted on the. corolla, and alternate with its divisions ; filamiem,ts inserted at
the base of the tube, free above, rarely monadelphous, articulated towards the top
anthers 2-eelled, introrse, cohering into a tube which sheaths the style, very rarely
free, usually prolonged into a terminal appendage, cells often terminating in a tail at
the base. Ovart inferiorj 1-celled, 1-ovuled, crowned with an annular disk which
surrounds a concave nectary; style filiform, undivided in the $ fiowers, bifid in
the ? and g flowers branches of the style, commonly called stigmas, convex on the
dorsal surface, flat on the inner, furnished toward their tops, or outside, with short
stiff hairs {collecting hairs), and traversed on tk'e inner edges by two narrow glandular {stigmatic) bands, constituting the true stigma style much shorter than the
stamens before the opening of the flower, but rapidly growing at the period of fertilization, traversing the hollow cylinder formed by the anthers, and gathering, by
means of the collecting hairs, the pollen destined to fertilize the newly opened neigh5 flowers furnished with stigmatic glands and collecting hairs ;
bouring flowers.
stigmatic
glands but no collecting hairs ; the ^ have collecting hairs
the ? have
Achene articulated on to
ovule straight, anatropous.
glands;
and no stigmatic
provided
with
a basilar or lateral areola,
sessile,
generally
the common receptacle,
to the top.
prolonged
in
a
beak
Seed erect.
often
insertion,
indicating its point of
furnisliecl outside

sometimes

all

5 in

;

;

;

;

;

Embryo

straight,

{Bohinsonia)

;

exalbuminous

;

cotyledons

radicle inferior.

K K

plano-convex, very rarely convolute

CXXII. COMPOSITE.

498

Sub-order
Tribe

I.

Cichoeace^.

corolla {demi-florets), allg

separate,

.

I.

—Capitula

LIGULIFL0EJ3.

formed of flowers with a ligulate irregular

Style with filiform branches, pubescent; stigmatic bands

and not half as long

as the branches of the style.

—Milky plants.

Leaves

alternate.

PRINCIPAL GENERA.
Andryala.

Chondi'illa.

Pioridium.

Geropogon.

Drepania.

Hyoseris.

Helminthia.
Lapsana, &c.

[For others, see Tribe XIII. of new classification,

p.

505.]

Cornflower.
Fruit cut Tertically
(mag.).
Cornflower.
5 Floret (mag.).

„
^
Cornflower,

Cornflower.

Bay

flower, neuter, witli

an irregular corolla and

,

Andrcecium (mag.),

abortive pistil.

Cornflower.
Inflorescence of eacli capitulum in(Tubulifloral.)
definite; collective inflorescence of the capitula definite.
I

n

Cornflower.
Cornflower.
Vertical section of
common receptacle (mag.).

Cornflower.
Style and stigma (mag.).

Corolla, androecium,
style and stigma

(mag.).

„

„

Cornflower.
Pistil (mag.).

Cornflower.
Floret cnt vertically (mag.).
showing the anther-tnbo
traversed by the style.

;

CXXII. COMPOSITiE.

Marigold.

Capitulum seen from behind.

Garden Mai-igold, (Tabulifloral.)
Capitulum with ray florets Q, ligulate, 2-3-Beriate
disk florets ^, tubular.

Marigold.
Oorolla and andrcecium
laid open.

Fi'uits.

Marigold.

^

floret.

Marigold.

Capitulum cut

J

Marigold.

499

disk florets

vertically, showing the
and the 9 ray florets.

Marigold.

J

floret.

Thistle.

Ploret (mag.)-

;
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—

Style swollen at the base
Tribe III. Nassattviaoe^.' Flowers all 5
stigmas truncate, with a pencil of hairs at the top, and within separate prominent
stigmatic bands.
.

.

PRINCIPAL GENERA.
Nassaima.

Moscharia.

SuB-OEDEE

5

,

III.

Triptilion.

TUBULIFLOE^.

Capitula sometimes formed of flowers with a regular tubular corolla {florets) all
sometimes rayed, i.e. composed of tubular flowers
;

rarely irregular and sterUe

occupying the centre {dish), and of ligulate flowers {demi-florets) which are ? or
neuter, occupying the circumference {ray).
Tribe IV.

Ctnaee.s.

—Capitula

generally

discoid.

Style of the

5 swollen

above, nearly always furnished with a pencil; arm^ free or cohering, pubescent
outside

;

stigmatic bands reaching the top of the stigma, and there uniting.

alternate.

PRINCIPAL GENERA.
Lappa.

— Leaves

CXXII. COMPOSITE.
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Groundsel.
Closed head (mag,)«

Senecio Jacohma,
(Tubulifloral.)

Groundsel.

Gri'oundsel.

Vertical section of

g I^loret (mag.).

tlie

,

Groundsel.
g floret cut

vertically (mag.).

Groundsel.

common

19 JEloret

receptacle (mag.J^

^t\n>

Crroundsel,

C

AthUlea.

Pista
(mag-).

floret.

(mag^

CXXIl. COMPOSITE.

so 2

AsteHczfs.

Fruit crowned by a calyx

with

five scarious sepals

IleliinthMmm.
g floret (mag.)-

^WP"
Robinsonia.
Embryo with coiIe3
cotyledons (ma^.).

—
CXXII. COMPOSITiE.
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Eapatorium.
Few-flowered head.

Eupatorium.

Eapatorium.
Diagram.

'

Evpatorivm.

floret (mag.).

^

^

Evpatorivm.

floret Gilt vertically (mag.).

[Tribes of ComjpositcB, as re-classified for the

'

%

floret.

Genera Plantarum

'

Pistil (mag.).

:

Tribe I. Vernoniacbj:.— Heads homogamous flowers all tubular. Anthers sagittate at
the base. Stjle-arms subulate, hirtellous. Leaves usually alternate. Corolla never yellow.
Pappus usually setose or paleaceous. Ethulia, Vernonia, Pijptocarpha, Stilpnopappus., Lychnophora, Eremwnthis, Uliphantopus, &c.

—

;

—

Heads homogamous
flowers all tubular.
Anthers nearly
Style-arms sub-terete, obtuse, shortly papillose. Leaves opposite or alterPappus often setose. Adanostemma,
Corolla rarely pale ochreous, never truly yellow.

Teibe

II.

EuPATOEiACBiE.

;

—

entire at the base.
nate.

Ageratum, Stevia, Triohogonia, Ewpatorium, Milcania, Brichellia,

lAatris, &c.

—Heads

heterogamous, rayed or discoid, or vyith the ray supStyle-arms
Receptacle
most often naked. Corollas of" the disk usually yellow, of the ray the same, or blue or red or
purple.
Solidago, Gutierrezia, Sajplopappus, Pteronia, Lagenophora, Brachycome, Bellis, Amellus,

Teibb

III.

ASTEEOIDB.S).

pressed and then homogamous. Anthers obtuse, almost quite entire at the base.
compressed, appendiculate (except in BaccJiaridece). Leaves usually alternate.

—

Aster, Felicia, Olearia, 'Gelmisia, Erigeron, Gonyza, Psiadia, Baccharis, &g.

—

Teibb IV. iNULOiDBJi. Heads heterogamous, di&coid or rayed, or with the ray suppressed,
bomogamous. Anther-cells tailed or setose at the base. Style-arms linear, obtuse,
then
and
Leaves usually alternate. Corolla of the
inappendiculate, or styles of $ flowers undivided.
disk usually yellow, of the ray of the same (rarely of a different) colour. Blumea, Pluchea,
Epaltes, Evax, Filago, Anaphalis, Ghnaplialmm, Helvpterum, Hdichrysum, Gassinia, Angianthus,

—

Stceie, Metalasia, lielhania, Podolepis, Inula, Ipliiona, Pulicaria,

—

BwpMhahnum,

&c.

Teibb .V. Helianthoipbj!. Heads heterogamous, rayed, rarely discoid, or with the ray
Receptacle paleaceous or rarely naked in the disk.
suppressed, and then homogamous.
Style-arms truncate or appendiculate,
Anther-cells not tailed, or mucronate only at the base.

CXXII. COMPOSITE.

5^4

Achenes 3-4-aiigled, or terete, or often variously comnaked or crowned with 2-4 slender or snb-paleaceons awns, sometimes mixed with

or style of the $ flowers undivided.
pressed,
scales.

—Leaves

opposite,

rai'elj^

usually of the same colour.
iiium-,

Xantliium, Zinnia,

alternate.

Corolla of the disk usually yellow, of the ray

Clibadmm, Polymnia, Espeletia, Melampodium, Silplvmin, Parthe-

Siegeishecki'a, Eclipta,

Rwdbeclda, Weclelia, Viguiera, Helianthus, Encelia,

Verbeshia, Spilantlies, Coreopsis, DaJilia, Bidens, Galea, Hemizonia, &c.

—Heads

heterogamous, radiate, rarely discoid, or with the ray
StyleAnther-cells without tails.
arms in 5 flowers truncate or appendiculate. Achenes narrow or turbinate, 4-5-angled or
8-00 -ribbed, rarely naked, usually crowned with palese or bristles.
Leaves opposite or alternate.
Corollas of the ray
Involucral bracts 1-2- (rarely 3-4-) seriate, herbaceous or membranous.
usually yellow, of the disk the same, rarely diflerently coloured. Bahia, LapKamia, Flaveria,

Teibe VI. Helbnioide^;.

suppressed and then homogamous.

Receptacle naked.

—

Tagetes, Pectis, Gaillardia, &c.

Teibe VII. Anthemidej:.

—Heads

heterogamous, rayed or discoid, or with the ray sup2-x -seriate, dry or scarious at the tips.
Receptacle paleaceous or naked. Anther-cells without tails. Style-arms truncate. Pappus 0,
or coroniform, rarely shortly paleaceous.
Leaves usually alternate. Corolla of the disk yellow,
Eriocephalns, Athanasia, Achillea, Anthemis,
of the ray the saipe or of a different colour.
Chrysanthemum, Matricaria, Gotula, Tanacetiim, Artemisia, &o.
pressed and then homogamious.

Involucral bracts,

—

Tbibb VIII.

Senecionide^.

—Heads

suppressed and then homogamous.
or

0,

rarely oo -seriate and imbricate.

at the base or only mucronate.

heterogamous, rayed or discoid, or with the ray
inner 1-seriate, sub-equal outer small
Receptacle usually naked. Anther-cells without a tail

Involucral bracts

Style-arms of the

—

:

;

5

flowers truncate or appendiculate.

Pappus most often setose. Leaves usually alternate. Corolla of the disk usually yellow, of
the ray the same or differently coloured. Liabum, Tussilago, Petasites, Arnica, Doronicum,
Gulcitium, Gynwa, Cineraria, Seneaio, Gynoxys, Weme.ria, ISuryops, Othonna.
Teibe IX.

CALENDULEiE.

Receptacle naked.

—Heads rayed.

Involucral bracts 1-2-seriate, sub-equal, narrow.

Anther-cells mucronate or shortly. tailed at the base.

flowers truncate, style of the $ undivided,

naked or crowned with wool.

Style-arms of

Achenes usually of various forms or very

—Leaves usually alternate or

radical.

g

thick,

Dimorphotheca, Calendula,

Tripteris, Osteospermimh.

Teibe X.

Aectotidej!.

—Heads rayed, rarely homogamous.

Involucral bracts

oo -seriate,

usually scarious and spinescent at the tips.

Receptacle naked, paleaceous or pitted. AntherStyle-arms in ^ flowers usually short, rounded, obtuse, rarely truncate at
cells without tails.
the tip style of the $ flowers undivided.
Achenes (usually thick) naked or with paleaceous
or coroniform pappus.
Leaves radical or alternate. TJrsinia, Arctotis, Tenidnvm, Oazania,
;

-

—

Berhheya, CvAhiniia, &o.

—

Teibe XI. Ctnaeoide^s. Heads homogamous
flowers all tubular.
Involucral bracts
many-seriate, imbricate, tips often scarious or spinescent or foliaceous.
Receptacle often
fleshy, densely setose or paleaceous, rarely shortly alveolate.
Corolla-limb narrow, deeply 5-fid.
Anther-cells without tails.
Style sub-entire or with short erect arms, thickened and hairy at
the base of the stigmatiferous portion. Achenes usually hard pappus setose or paleaceous,
rarely 0.

— Leaves alternate, usually spinous.

;

;

jEehinops, Carlina, Atractylis, Cousvida,

Gardims

Cnicus, Onopordon, Cynara, Saussurea, Jurinea, Serratula, Oentawrea, Carthamus, Gardn.mcellus,

&c.

Teibe XII.

MuTisiACEiE.

—Heads heterogamous or homogamous, rayed or

not.

Involucral

—
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bracts usually oo -seriate, unarmed, rarely spinous.
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Receptacle rarely paleaceous.

Anther-cells usually without

Corolla
Style-arms (very short or

tails.

very long) rounded or truncate, inappendiculate. Achenes various pappus setose, paleaceous,
or 0.
Leaves radical or alternate, rarely opposite. Bamadesia, Mutisia, Onoseris, Ghuquiraijua,
Dicoma, AinsUea, Ghcetanthera, Trichocline, Gerhera, Ghaptalia, Leucaeria, Perezia, Trixis, Jungia,
;

—

Nassauvia, &c.

—

Tkibe XIII. CiCHORACE^. Heads homogamous flowers equal or sub-rayed. Involucre
Receptacle with deciduous paleae or 0. Corollas all ligulate, truncate and 6-toothed
at the tip.
Anther-cells with short tails or 0.
Style-arms slender. Achenes various pappus
;

various.

setose, paleaceous, or 0.

;

—Juice usually mill^.

Grepis, Hiertbcimn, HypoeJiceris, Leontodon,

Gatamanche, Cichorium, Microseris, Tolpis, Picris,

Taraxacum, Lactuca, Prenanihes, Sonchus, Micro-

rhynohus, Tragopogon, Scorzonera,, Soolymus, &c,

Ed.]

Composifts, of which about 10,000 species are known, form the tenth part of Cotyledonous plants, and
ought perhaps rather to form a class than an order nevertheless, the type which they present is so well
characterized, that, in spite of their enormous numerical superiority over other natural groups, the terra
order has been retained for them C'ompositee are allied to Calycerea, Dipsacete, VaUrianete, Campanulaceee,
;

.

Brunoniace(s (see these families).

America produces the largest number of
with herbaceous stems grow in temperate and cold climates.
The Tubulifloree are
most numerous in the tropics the lAyuliflorcE in the temperate regions of the northern hemisphere ; the
Lahiatifloj-ts are chiefly natives of extra-tropical South America.
The rayed Tubuliflorm contain a bitter principle, which is usually combined with a resin or a volatile
oil, according to the proportions of which certain species possess different medicinal propertiq^some
Many indigenous species of the large genus
•being tonic, others excitant, or stimulant, or astringent.
Artemisia (Wormwood, Southernwood, Tarragon, ' Q^nipi ') owe to their aroma and bitterness decidedly
[From Achillea moachata the liqueur called Iva is made in the Engadin.] The
stimulating properties.
common Tansy and the Balsamite (Pyrethrum Tanacetum) are also stimulants. The Camomiles contain
an acrid or bitter volatile oil, which renders them antispasmodics and febrifuges. Pyrethrum, a Mediterranean Anacyclus, contains a re,-in and a very acrid volatile oil in its root, which lead to its employment in
diseases of the teeth and gums the ' Spilanthes,' or Para Cress, of tropical America, is an excellent cure
for toothache. The flowers of Arnica and the root of Elecampane {Inula Helenium) are used as stimulants
of the action of the skin. The Ayapana is a liupatorium greatly esteemed in South America as a powerful
Qf all alexipharmics (snake-bite antidotes) the
sudorific and a sovereign remedy against snake-bites.
most celebrated are the Guaco and the Herha-di-cobra, tropical American species of a genus near Eupatm-ium.
The TMS^'/ajfo (Colt's-foot), and the Qnaphalium dioivitm contain a guinmy matter, united with a bitter
and slightly astringent principle, which gives them sedative qualities; their capftula are therefore commonly employed as bechics under the name of Pectoral Flowers. The abundant tubercles of the Jerusalem
Artichoke {Helianthu^ iuhei'osus), a perennial Brazilian plant cultivated throughout Europe, contain a
These tubercles
principle analogous to starch (inuline), and a large proportion of unerystallizable sugar.
Some other rayed species are
furnish good food for cattle, and even for man, when cooked and seasoned.
oleaginous and employed in commerce ; the Madia sativa and mellosa, Chili plants, furnish an oil which
many travellers declare to be preferable in taste to olive oil it is distinguished from the latter, as well as
The seeds of the Guizotia oleifera, a plant cultivated
from most fixed oils, by its solubility in alcohol.
in India and Abyssinia, yield an oil used for food and burning.
The Discoid Tubulifloree (or Carduaeeai) contain a bitter principle, which is stimulating in some, diuretic
and sudorific in others. As such are employed the Burdocks, the Milk Thistle {Silyhum Mariammi),
and the Blessed Thistle, a species of Centaurea, to which genus also tne Cornflower belongs, from
which an eye-water was formerly distilled. Some Carduacem are edible when young; the flowers and
leaves of some yield a dye ; many have oleaginous seeds none possess volatile oils. Atractylis gummifera,
an exotic Carduacea, near Centaurea, contains a poisonous principle.
Composites chiefly inhabit temperate and hot regions.

species-;

those

;

;

;

;
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The genus Cynnra
and

are bitter

contains

as are the leaves of the

Amongst the

many

species, natives of the

The unexpanded

diuretic.

capitula of the

Mediterranean basin, the leaves of which
Artichoke (C iScolyrmts) are eaten,

Common

Cardoon (C. Carduncukis) whenilanched.

Carduacees used in dyeing, the Safflower holds the

first

place

;

it is

an Indian plant, now-

cultivated throughout the world, the flowers of which give a red dye {carthamine), employed for dyeing
silk

prepared in Spain a much esteemed paint. The Dyer's Savory(<Sfe)va<«ia
some value. Marigolds contain a bitter mucilage, various salts, and a
they were formerly celebrated as sudorifics and resolvents in cancerous obstructions.

and cotton, and with which

little volatile oil

The

is

contains a yellow colour of

tiitctoria)

;

CichoracecB possess a milky juice, which contains bitter, resinous, saline, and
Many of
the properties of which vary according to their relative proportions.
gathered young, before the complete elaboration of the latex, are edible and have a pleasant taste.

Liguliflorm or

narcotic principles,
these, if

Their medicinal properties
vations to be

differ

according to their development and that of their organs thus the obserAmongst the medicinal Cichoraeere, there are
season.
;

made on them must vary with the

gummy and saline ingredients are united in such proportions that the
In the first rank must be placed the Dandelion, which is met with throughout Europe and the Mediterranean region.
The Wild Chicory (Ciekonum Intyhus) possesses the same
properties.
The root of the cultivated Chicory is an important article of trade ; it is employed, roasted,
powdered and mixed with ground coifee, or used instead of the latter. The blanched leaves are edible. In
Salsify ( Tragopogon polifalius) and Scorzonera Idspanica, the bitter of the root is corrected by the mucilage
contained in the milky juice, and the root is edible.
The species of Lactuca have a bitter acrid juice with a poisonous smell; they contain wax, indiarubber, albumine, a resin, and a bitter crystallizable matter, with a peculiar volatile principle. It is to
tliese diiferent substances that they owe their medicinal properties.
The thickened juice of the cultivated
some

in

which the

bitter, resinous,

result is highly nutritive.

Lettuce, called thridace,

is

used as a narcotic, and preferred to opium in Ciises where there is reason to
The young leaves of the same species, which do not yet contain

fear the stupifying action of the latter.

the milk}' juice, are

much used

as food.

CXXIII.

STYLTDTE^.

(Sttlide^, R. Br.

Corolla
united

Stamens
ovules ascending, anatropous.

epigynous, monopetalous, anisostemonous, wstivation imhricate.

to the style.

Embryo

— STTLiDiAOE.iB, Lindl.)

Ovaet with

two many-ovuled

cells

;

albuminous.

Annual or perennial plants, usually herbaceous, sometimes woody below.
Leaves simple, entire, exstipulate; cauline scattered, rarely wborled; radical in tufts.
Flowers perfect, irregular, in a spike raceme or corymb, pedicels usually 3-bracteate.

Calyx

upper lip 3-fid or
4 lobes large
spreading, the. fifth {lip) smaller, spreading or depressed, at first anterior, then becoming lateral through the torsion of the tube, to which it is sometimes attached by
an irritable joint. Stamens 2, parallel, inserted on a glandular disk crowniug the
ovary filaments united into a column with the style, which is sometimes erect and
continuous, sometime^ with two bends, the lower of which is irritable; anthers
forming 2 cells on the top of the column, and embracing the stigmas. Ovary, instigma
ferior, more or less completely 2-celled, septum parallel to the calyx-lips
obtuse, sometimes undivided, hidden between the anthers, sometimes divided into
persistemt, usually bilabiate, lower lip 2-fid or -toothed,

-toothed.

Corolla monopetalous,

irregular, tube short, limb 5-fid,

;

;

—

;
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Stylidium.

Seed cut
vertically (mag.).

two capillary branches terminated
by a glandular head ovules ascending, anatropous, on placentas
;

fixed in the middle of the septum.
Capstilb 2-celled, or almost 1-celled
by suppression of the septum, sometimes septifragally 2-valved5 or with

the anterior

cell

suppressed, the

posticous fertile and
SlifUdium.
Fruit (mag.).

Stylidium adnatum.

Embkto

minute, at the base of a fleshy oily

sometimes
numerous,
albumen.

GENERA.
*

Forstera.

loculicidal,

Seeds

indehiseent.

minute,

sub-globose.

•
Levenhookia.

Stylidium.

Stylidiem approacla Cumpanitlacecs in the epigynous corolla and stamens, introrse anthers, anatropous

and fleshy albumen. But Campanulacere have an isostemonous corolla, free filaments, horizontal ovules, the style furnished with a series of collecting hairs, and a loculicidal capsule.
Stylidiea also resemble Ooodemaeem in their irregular flower, epigynous corolla and stamens, 1-2-celled
ovary, placentation, ascending and anatropous ovules, and fleshy albumen. But Goodeniaeece differ in the
ovules, capsular fruit

induplicative aestivation, isostemonous corolla, indusiate stigma and axile embryo.

belong to the southern hemisphere
most of its species inhabit extra-tropieal Australia.
into Eastern India and South China. The species of Forstera inhabit the Alps of Australia,
Zealand and Fuegia. Ed.]

StylidiecB

;

[A few advance

New

CXXIV. GOODENIACEJE.
(GrOODENOVliE, R. Br.

CoKOLLA epigynous
cate.

— GooDBNOViEyB, BartUng. — Sc^vOLACE^, Lindl.)

or perigynous, monopetalous, isostemonous, oestivation indupli-

STAMtBifs .epigynous.

Stigma

indusiate.

Ovules

erect,

anatropous.

Embryo

alhuminov^.

Usually herbaceous, sometimes woody below, erect or climbing. Leaves scatsometimes all radical, simple, exstipulate. Flowers ? , irregular, axillary or
Calyx sometimes superior, absent or distinctly 5-fid sometimes of 3-5
terminal.
Corolla inserted at the base or top of the
inferior sepals, coherent at the base.
tered,

;

;
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Goodenia,

Goodenia.
Corolla laid open (mag.)-

Indnsium (mag,).

Goodenia,

Transverse section of ovary (mag.).

Goodenia,

Seed surrounded by
an edge (mag.).

Goodenia Iwvigata,

Goodenia.

Transverse section of

LlU-j.
ion
of seed (mag.).

"N

seed (mag.).

calyx, nionopetalous, irregular, tube split, or divisible in 5, adberent to the ovary
limb 5-partite, 1-2-labiate, Eestivation induplicate ; lobes with a lanceolate disk and
Stamens 5, inserted on the disk
dilated more membranous wing-like margins.
crowning tbe ovary, free, and alternate with the corolla lobes ; filaments free, or
cohering at the top ; anthers free or cohering, erect, linear, 2-celled, introrse. Ovaet
inferior, or superior to the calyx and inferior to the corolla, 1-celled, or more or less
completely 2- (rarely 4-) celled ; cells sometimes 1-2-ovuled, with collateral erect
ovules ; sometimes with imbricated ascending ovules occupying both sides of the
septum, anatropous style usually simple; stigma fleshy, enveloped in a membranous
cup-shaped sheath proceeding from a prolongation of the disk that is adnate to
the style. Feuit a drupe or nucule, or 2-celled capsule with 2 semi-septiferous
;

valves, or 4-celled

and 4-valved.

the axis of a fleshy albumen

;

Seeds erect or ascending.

Embryo

straight, in

radicle inferior.

PRINCIPAL GENERA.
'

Leschenaiiltia.
Velleia,

'

Goodenia.
Sceevola.

Dampiera.
Selliera,

'

Euthales.

—

;

CXXV. BEUNONIACE^.

We have indicated the
It

is

affinity of Goodeniaoece
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with Brunoniaeecs and

Stylidiecs (see these families).

also allied to LobeliacecB in its epigynous stameins, isostemonoua corolla, seativation, many-celled

embryo and fleshy albumen. But Lobeliaceee differs in the stigma having
a ring of hairs, and not being sheathed by an indusium.
Goodeniacece are almost exclusively Australian, and especially extratropical. The species of Scesvola
ovary, anatropous ovules, axile

have migrated to the Moluccas and the Indian continent, and thence
SeUiera inhabits the coasts of Australia,

Pacific Islands.

New

The

respecting the properties of some Indian SccsvoltB.

little for certain

[S. Taccadd] yield a bitter juice supposed to

remove

cataract,

to the

South of Africa [and the

Zealand, Chili and Fuegia].

and

its

We

leaves and berry of the

young leaves

know
Mokal

are eaten as a vegetable.

The inhabitants of Amboina use the root to enable them to eat with safety poisonous crabs and fish.
The pith is used in cases of exhaustion [and extensively in the construction of ornaments, models, &c.].
The leaves of S. Bela-modogam [probably identical with S. Taccadd], a native of Malabar, are applied as a
poultice on inflammatory tumours, and a decoction from them is diuretic. Goodenia, Euthahs, and Leschenaaltia are cultivated in

European hothouses

as ornamental plants.

CXXV. BRUNONIACEJ^}
(Brunoniace^, E.

Flowers

fascicled, fascicles aggregated into

Br.)

an involucrate capitidum.

Corolla

Stamens hypogynous
hypogynous, monopetalous, isostemonous, aestivation valvate.
indusiate; ovule erect,
1-ovuled;
stigma
1-celled,
Ovart
syngenesious.
free,
ANTHERS
Fruit a

anatropous.

utricle.

Embryo

exalbuminous.

Perennial nearly stemless herbs, resembling Scabious. Leaves radical, close-set,
spathulate, entire. Flowers 5 , sub-regular, eacb with 5 whorled bracteoles, agglomerated in fascicles united in an involucrate capitulum, and separated by bracts
like those of the involucre.

ting in a single capitulum.

segments.

Scapes many from the same root, simple, and terminaCalyx-tube short limb divided into 5 subulate plumose
;

Corolla hypogynous, monop«talous, infundibuliform,

splitting after flowering, limb 5-fid, lobes spathulate, the 2

persistent, tube

upper deeply divided.

5, inserted on the neck of the ovary, included ; filaments flat, articulate,
Ovary
linear, 2-ceUed, introrse, coherent in a tube around the style.
anthers
free ;
hairy
above
stigma
exserted,
simple,
terminal,
style
;
1-celled
;
stipitate,
shortly
free,

Stamens

obconic, truncate, fleshy, in a sheath bifid at the tip ; ovule solitary, basilar, anaFruit an indehiscent utricle, enclosed in the enlarged and hardened calyx,
tropous.
and crowned by the plumose segments of the calyx-limb. Seed erect. Embryo
straight,

exalbuminous

;

radicle irderior.

ONLY GENUS.
*

Brunonia.

Srunoniacees approach Qoodeniaoeee by the indusiate stigma Campanulacecs and Lobeliaceee by its
it
inflorescence, isostemonism, aestivation of the corolla, free filaments, anatropous ovule and hairy style
especially in the indusiate
differs in its hypogynism, its solitary erect ovule, the absence of albumen, and
The same analogies exist between Srunoniacece and Compositts, and in addition, in both families
stigma.
;

;

the ovule

is solitary,

'

erect

and exalbuminous, and the calyx expands into a pappus the diagnosis,

Considered as a genus of Goodeniete by Bentham (Fl. Austral,

;

v. i. p. 38).

Ed.

in fact,

}
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CXXVI. CAMPANULACEiE.

Brunonia.
open (mag.).

Caljfx laid

Brunonia.
Stamen,
(mag,).

Bmnonia.
InTolucre (mag.).

Brvnonia.
Flower, opened (mag.).

Brunonia Australis.
is

the samej except as regards the nervation of the corolla.

and Plumhagineie (see these

The only

It should also

be compared with GlobulariecB

families).

species inhabits extra-tropical Australia.

CXXVI. CAMPANULACEJS.
(Campanula,

Corolla

— CampanulacEjB,
pluribus,
Campanulb^, B.C. — Campanulace^, BartUng.)

jyartim,

epigynous,

SxAKETSS epigynous.

OVULES anatropous.

Adanson.

exclusis

monopetalous,

Ovary
Fruit

regular,

several-celled,

capsular.

isostemonous,

Jussieu.

wstvvation

—

valvate.

many-ovuled; stigma without indusiwm,

Embryo

albuminous.

CXXVI. CAMPANULACE^.

C.

Rapunculus.

C.

Rapunculus.
"ninffrftm.
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C,

Rapunculus.

Fruit (mag.)>

CXXVII. LOBELIACE^.
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Annual, biennial or perennial herbs, rarely woody below, sometimes climbing,
usually milky.

Leaves

perfect, regular, in a

Flowers

alternate, rarely opposite, simple, exstipulate.

raceme spike or glomerule, sometimes panicled, involucrate or

Calyx superior or semi-superior, persistent, usually 5- (rarely 3-6-8-) partite,
Coeolla monopetalous, marcescent, inserted on an epigynous
ring, campauulate, infundibuliform or tubular, limb more or less deeply divided,
aestivation valvate.
Stamens alternate with tbe corolla-lobes jilam&nts free or very
not.

aestivation valvate.

;

rarely adhering to the base of the corolla, connivent, or sub-coherent by their usually

dilated bases
style.

;

OvAKT

anthers introrse, 2-celled, distinct or cohering into a tube around the
inferior or

semi-inferior, 2-8-celled

style simple,

;

fugacious collecting hairs arranged in longitudinal series

;

bristling

with

stigma usually lobed,

glabrous within, hairy on the back, very rarely undivided and capitate

;

ovules ana-

tropous, numerous, horizontal at the inner angle of the cells, or attached to the

Capsule with many-seeded cells, sometimes loculicidal at the
opening by valves near the bottom or middle or beneath thfe calyx, or by as
many pores as cells, very rarely by transverse slits. Seeds numerous, minute, ovoid
or angular.
Embkto straight, in the axis of a fleshy albumen ; radicle near the
surface of the septa.

top, or

hilum.

peincipal geneea.
*

•

* Canarina.

Jasione.

*

Roella.

*

Specularia.

Phyteuma.
Adenophora.

*

Trachelium.

*

Platycodon.

*

Wahlenbergia.

* Codoriopsis.

*
*

Campanula.
Michauxia.

We

have noticed the affinities of Campanulaceee with Lobdiacecs, Brunoniaceee and Stylidiece (see
They approach Compositai in the inilorescence of some genera, the synanthery of others,
the epigyny, isostemonism and aestivation of the corolla, collecting hairs, and anatropous ovule
they are
separated by the nervation of the corolla, plurality and horizontal direction of the ovules, collecting hairs
The Campanulacees with basal or
in lines and not in a ring, capsular fruit and albuminous embryo.
those with apical dehiscence are
lateral dehiscence inhabit the temperate regions of the Old World
most frequent in the southern temperate zone, and especially in South Africa, Australia and South
these families).

;

;

America.
Campanulaceee yield a milky juice, which differs from that of Lobeliacers in the acrid principles being
neutralized by a sweet and very abundant mucilage, to which the fleshy roots of Campanula Mapuncidus
and its allies owe their alimentary properties they are agreeable and easy of digestion, and being milky, they
;

were recommended by the ancients in nursing. Many species are considered to cure hydrophobia
Russia. Two indigenous Campanulas (C. Traohelimn and cei-vicaria) were formerly used in angina
the pharynx and trachea whence their specific names.

in
of

;

CXXVII. LOBELIACEJi:.
(CAMPANtrLACBAEUM

Corolla

-pars,

R. Br.

—Lobeliace^,

Jussieu, BartUng.)

epigynou^, isostemonous, i/rr&gular, cestivation valvate.

nous, cohering into a tube.

Ovary

l--2^S-celled ;

rous, generally horizontal, anatropous.

stigma not indmsiate

Fruit a capsule

Herbaceous annual or perennial plants, often

or ierry.

Stamens
;

Embryo

woody below,

epigy-

ovules n/umealbuminous.

rarely shrubby.

CXXVII. LOBliLIACE^.
usually with

Flowers

milky

juice.

Leaves alternate

or

613

radical,

simple,

exstipulate,:

perfect, very rarely dioecious, generally irregular; inflorescence axillary or

terminal, usually racemed or spiked, rarely in a corymb or capitulum, sometimes
solitary

and

Calyx superior or semi-superior, with 5 sub-regular or irreCoeolla inserted on the calyx, 1-2-labiate, of 5 very rarely free

axillary.

gular segments.

Lobelia.

Lobelia.

Flower cut

Lobelia.

Style

Terfcically (mag.).

Ovule (mag.).

Lobelia.

Seed cut vertic^y (mag,)»

Lobelia Erinus.

Lobelia.

Andrcecium, and
style (mag.).

Lobelia.
Ti'finsverse section of

Ceni?-opogon fasiuosus.

ovary (mag.).

L L

and stigma (mag.)>

—

;

CXXVIII. ERICINE^.

^14

and equal usually

coliering

and irregular

petals, sestivation valvate.

Stamens

6,

opposite to the calyx-lobes, inserted with the corolla on a ring which is often dilated
into a disk crowning the top of the ovary ; filaments usually free from the corolla-tube,
distinct at the base

and cohering above

usually curved cylinder.

Ovaet

;

anthers introrse, 2-celled, cohering into a

inferior or semi-superior,

sometimes 2-3-celled by

the inflection of the edges of the carpels, or sub-1 -celled by the imperfection of the
septa ; or of 3 carpels joined by their edges, 2 of which are placentiferous on the
median nerves, and the third is narrower and sterile style simple ; stigma usually
;

emarginate, or of 2 lobes girt with a ring of hairs ; ovules anatropous, numerous,
generally horizontal, sessile, inserted on the inner angle of the cells, or on each side

Feuit indehiscent and fleshy, or capsular, dehiscence loeulicidal,
of the septum.
Seeds numerous, small ; hilum marked by
longitudinal or apical, rarely transverse.
an orbicular

pit

;

Embrto

raphe indistinct.

straight, in the axis of a fleshy

albumen

;

radicle near the hilum.

PRINCIPAL GENERA.
*

* Clintonia.

*

Siphocampylus.

*Tupa.

Laurentia.

Oentropogoa.

* Lobelia.

* Isotoma.

LobeliacecE are closely connected with Campamdacea, in which many botanists have placed them
they only differ in the irregular corolla, more complete cohesion of the stamens, and often fleshy fruit.
They approach Cichoracem, a tribe of Composites, in their milky j uice, epigy nous irregular corolla, synanthery
of the stamens, and stigmatic lobes furnished with collecting hairs they are separated from it by the
many-ovuled ovary, horizontal ovules and presence of albumen.
have indicated their affinities with
;

We

Goodeniaeem under that family.

Some

Loheliaceee inhabit tlie nortli temperate zone

most are dispersed over tropical and southern
Old World, especially in temperate Australia
and South Africa. They are very rare in tlie northern regions of Asia and Europe.
Lobeliaceas contain in abundance a very acrid and narcotic bitter juice, which burns the skin, and
and they are hence amongst the
taken internally produces mortal inflammation on the digestive canal
most poisonous of plants. Some are employed in medicine by American practitioners, but with the
Lobelia injlata (Indian Tobacco) is used as an expectorant and diaphoretic in the
greatest caution.
but from being incautiously administered has caused many deaths. The West
treatment of asthma
Indian Isotoma longiflora [a violent cathartic], also employed as a therapeutic, is as dangerous. \_LobeKa

regions, nearly in equal proportions in

America and

;

in the

;

;

syphilitica,

once in great repute, has fallen into disuse.
Ed.]
is a vesicant.

L. cardinalis

is

an acrid anthelminthic, and the

European L. urens

CXXVin. ERTCINEJE.
(Eric^ et Rhododendra, Mssieu.

Corolla mono-

—Ericace^, B.C. —Ericineje,

Desvaiix.)

or poly-petalous, hypogynous, usually diplostemonous.

Stamens

hypogynous, or rarely inserted at the base of the petals; anthers ^-celled, usually
opening hy 2 terminal pores.
Ovart many-celled ; ovules anatropous. Fruit dry or

—

Embryo albuminous, axile. Stem woody.
Shrubs or undershrubs. Leaves usually alternate, entire or toothed, exstipuFlowers 3 axillary or terminal, solitary or aggregated. Calyx 4-5-fid or
late.
Corolla hypogynous, 4-5-merous, usually monopetalous, in-partite, persistent.
serted at the outer base of a hypogynous disk, sestivation contorted or imbricate.
Stamens usually double the petals in number, rarely equal, and then alternate with

fleshy.

,

CXXVIIT.

EEICmE^.
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Heath.

Stamen with
anther-cells

appendiculate at
the hase (mag,)'

Heath.

Heath.
Flower cut TerticaUy (mag.).

Heath.

,

{Einca cinerea.)

Pistil
tl;e

and andrcecium with

corolla removed (mag.),

Heath.
Seed cut

Heathi
Transverse section of
ovary (mag.),

Heath,
(mag.)

vertically

(mag.).

Pistil

them, not adhering to the corolla, and inserted like it on the disk, or scarcely
adherent to its base ; filaments free, sometimes more or less monadelphous {Lagenocarpus, Philippia) ; anthers dorsi- or basi-fixed, variously appendaged or not ; cells
2, hard, dry, separate at -the base or top, opening by terminal or lateral more or less
oblique pores which are sometimes prolonged into 2 longitudinal slits {Loiseleuria,
Leiophyllum). Ovaet free, surrounded by a disk at its base, of several many-ovuled
cells, rarely few-ovuled {Galluna) or 1-ovuled (Arctostaphylos) ; style simple ; stigma
Feuit a capsule berry or drupe.
capitate, peltate or cyathiforra ovules anatropous.
Seeds inserted on central placentas, small, numerous ; testa very adherent and dotted,
Embryo straight, cylindric, in the axis of a fleshy
or loose reticulate and arilliform.
;

albumen; cotyledons short

Tribe

I.

Arbute^.

;

radicle opposite the hilum.

— Corolla

Fruit a berry or drupe.

deciduous.

—Evergreen

shrubs.

PRINCIPAL (JENERA.
*

Pernettia.

Tribe

II.

Andromede^.

Arbutus.

Arctostaphylos.

—Corolla deciduous.

persistent or deciduous leaves.

Buds generally

Capsule loculicidal.

— Shrubs with

scaly.

PRINCIPAL GENERA.
*

Clethra.

" Bpigssa.
"*

Gualtheria.

*

Oxydendrum.

* Cassandra.

* Pieris.

*

Leuoottoe.

*

*

'Andromeda.

*

ZenoWa.
Lyonia.
I,

L 2

Cassiope.

CXXVIII. BEICINE^.
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—

Tribe III. EEiCEiE. Corolla persistent, usually 4-merous.
Anthers often
cohering before flowering. Capsule loculicidal {Erica) or septicidal (Galluna,).
Evergreen shrubs.

Buds not

—

scaly.

PRINCIPAL GENEEA.
'

Erica.

Calluna.

Philippia.

Qrisebaohia.

Lagenocarpus.

Salaxis.

Blseria.

—

Tribe IV. Ehodoraoe^. Corolla deciduous, sometimes irregular {Azalea, RJioRhododendron). Disk hypogynous, glandular. Capsule septicidal. Leaves
Elower-buds scaly, strobiliform.

—

dora,
flat.

PRINCIPAL GENEEA.
Phyllodoce.
•

Bejaria.

*

Khodora.
Loiseleuria.

*

Ledum.

*

*

Kalmia,

* Azalea.

Dabooecia.

*
*

Ehododendron.
Leiophyllum.

Vacciniece, PyrolacecB, Monotropea and JEpamdece (see theie
compared with Empetrece and Diapin%ieee (which see). They evidently
approach the exotic family of CamelliacetB through the genera Saurauja and CUihra. In the latter genus
as in many Bhodoraceee, the corolla is polypetalous, hypogynous and imbricate, the anther-cells diverge
at the base and open by a pore, the ovary is 5-celled and surrounded at its base by a hypogynous disk,

M-icinecB are very closely allied to

families).

They should

also be

RTiododendron.
Vertical section of ovary
(mag.).

Tlliododendron.

Eliododendron arioreum.

Ehododendi-on.
Ovule (mag.).

Rhododendron,
Capsule (mag.).

Diagram.

Ehododendron.
Pollen (mag.).

,lg?i

—
CXXIX. MONOTEOPE^.
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Ehododendron.

Ehododendron.

Rhododendron.

Rhododendron.

St-imen with anther-

Rhododendron.

Transverse section of
ovary (mag.).

Embryo

Style and stigma
(mag.).

cells perforated at the

Seed, entire and cut longitudinally
(mag.).

(mag.).

the ovules are numerous and anatropous, the style

emhryo

straight

and

axile,

is

top (mag.).

simple, the capsule loeulicidal, the

the stem woody, and the leaves alternate.

The

albumen

fleshy, the

diagnosis rests on little beyond

the polyandry of the one and the diplostemony of the others.
Ericinece are scattered over the globe.

covering immense otherwise sterile tracts.

A

few species of Heath inhabit Central and Northern Europe,

The number

of species increases in the Mediterranean region,

and is very considerable at the Cape of Good Hope. There are no Ericas in America, Asia and Australia, in
which [latter country] they are replaced by Epaorideis. Arbutus and Andromeda, genera with a deciduous
corolla, inhabit the north temperate zone ; they are rare in Central Europe and the Mediterranean
region, and abound in North America, where they descend towards the tropics and even cross the tropic
of Capricorn.
In tropical Asia they are sub-alpine they are very rare in Australia, but several species
occur in New Zealand. RhodoracecB chiefly inhabit the temperate and cool regions of the northern hemiSome are found on the highest mountains of tropical America and
sphere, and especially of America.
Asia.
[Their centre is in the Himalayas, whence they extenl to the mountains of Borneo, where also
they occur on the coast. — Ed.]
Ericinece generally have a bitter and styptic taste, due to an extractive principle and tannin, to which
is sometimes joined an aromatic resin
to this the diuretic properties of the leaves of Aretostaphylos JJvaursi are due, and its use in cases of calculus in the bladder. Its berries are very tart those of the Arhutus
TJnedo resemble a small strawberry, and have a mild taste in some parts of Italy they are fermented, and
The bark and leaves of the Arbutus contain a large quantity of gallic
yield a spirituous alcoholic liquor.
acid, and are used in the East to tan skins.
The leaves of Oualtlieria are much used in Canada under the
name of Mountain Tea, and the fruit (Box-berry) is edible.
Rhodoracece possess, like the other Ericinece, bitter and astringent properties, but they are also very
narcotic, and must be used medicinally with great caution!
The Mliododendron chrysanthos is given in
North Asia for many internal and external maladies. The buds of It. ferruginemn are employed in Piedmont in the preparation of an antirheumatic lininent called Marmot Oil. The genera Rhododendron,
Ledum, Kalmia and Azalea are narcotic the honey extracted from their flowers is extremely poisonous ;
that which maddened Xenophon's soldiers during the retreat of the Ten Thousand was collected from
either Azalea pontica or Rhododendron ponticum, which abound on the shores of the Euxine.
[The leaves of the Himalayan Andromeda ovalifoEa poison goats, and sheep are killed by those of
our native ^. ^o/j/bfe A jelly is made in the Himalayas from the flowers of Rhododendron arbo^reum.
Chialtheria procumbens yields a pungent volatile oil called Oil of Winter-green, used by druggists and perfumers. Ed.]
;

;

;

;

.

;

CXXIX. MONOTROPEyE.
(M0N0TE0PB.<B, Nuttall.

—MONOTKOPACB^, Lindl.)

COEOLLA hypogynous, persistent, mono- or %ly-petalous, diplostemonous, cestivation
Stamens 8-10, hypogynous; anthers dehiscing variously. Ovary free

imbricate.

CXXIX. MONOTROPE^.
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Hypopi
PentamerouB diagsram.

popUtjs europwa.

h-A-celled, many-ovuled.

Fetjit capsular.

Mypopi^s.
Tetramerous diagram.

Hypopitys.

Androecium and

Seeds numerous, minute.

pistil

Embeto

(mag.).

undi-

vided, minute.-^Par<isUic fleshy leafless scaly herbb.

Perennial heebs resembling Orohanche, simple, flesh j, parasitic on the roots of
Leaves 0, replaced by alternating scales. Elowees 5 , subtrees, never green.
,

and 5-merous, sometimes in a raceme or spike, the terminal 6-merous, the others 4-merous. Calyx 6-partite, persistent, sometimes 0, or
Corolla hypogynous, white or pinkish, persistent, of 5-4 petals
replaced by bracts.
gibbous at the base, free or more or less cohering into a 5-4-fid corolla. Stamens
10 or 8, inserted on the receptacle, sometimes accompanied by filiform appendages;
anthers 1-celled, peltate, and opening by a transverse slit; or 2-celled, cells with a
basal awn, opening by longitudinal slits, or awnless and opening by pores. Ovaet
free, ovoid or sub-globose, 4-5-celled, with 10 glands at the base; style simple,
straight, hollow; stigma discoid, margined; ovules innumerable, on fleshy axile
Capsule 4-6-celled, with 4-5 loculicidal semi-septiferous
placentas filling the cells.
Seeds
placentas
fleshy.
numerous, minute, sub-spherical ; testa loose, retivalves

regular, sometimes solitary

;

culate.

Embeto

undivided, minute.

PRINCIPAL GENERA.
Monotropa.

Hypopitys.

Schweinitzia.

Pterospora.

Monotropece approach Ericinecs, and especially Pyrolacece, in their polypetalous or sub-polypetalous
diploatemonous corolla, their stamens distinct from the corolla, their anthers openiog by pores or trans-

CXXX. PYEOLACE^.
verse

619

and loculicidal capsule. The diagnosis rests solely upon
and fleshy stem, provided -with scales replacing the leaves.
Monotropece are European [Asiatic] and American parasites on the roots of trees, principally pines
and beeches. Many species have the acent of violets or pinlcs. In some parts of Europe the .shepherds
give their sheep powdered Hypopitys to quiet their cough. The Canadian Pterospora Andromedea is
employed by the Indians as a vermifuge and diaphoretic.
slits,

their niany-celled and -ovuled ovary

their parasitism

CXXX. PYROLACEJS.
(Ericarum genera^

Pyrola minor.

Jussien.,

—Ptrolaoe^,

Lindl.)

Pyrola.

Diagram.

CXXXI. VACCINIE^.
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Pyrola,

CXXXI. VACCmiEiE.
inferior, many-celled; ovxjhss

anatropom. Yrvii fleshy.

521

'Embryo albuminous.

— Stem

woody.

Leaves scattered or alternate, simple, entire or toothed,
Flowees solitary or racemed. Calyx 4-5-6 -partite, deciduous or
Corolla monopetalous, epigjnous, in 4-5-6 segments, deciduous, gesti-

Branching sheubs.
exstipulate.
persistent.

/ ^^/

V. MyrtiUus.

V. Mj/rtUlus.

Flower (mag.)-

Flower cut vertically (mag.).

Vaccinmin VUis-id(sa.
Vaccinium.
'

Vacciniym.

Diagi-am,

TranSTerse sectiou of ovary
(mag.).;

Vaccinium,

Stamen witli anther
2-liorned at the top and
2-nristate on the back

Vacemium.

Vaccinium,
Seed entire and cut vertically,

(mag.).

Fruit (mag.).

(mag.).

vation imbricate.

Stamens twice

disk crowning the 6va,rj

;

as

many

as the corolla-segments, inserted

anth&rs dorsifixed, vertical, 2-celled

on a

cells parallel, often

;

separate at the top, and terminating in a narrow tube, open at the tip. Ovaet inof 4-6-6-10-many 1-ovuled cells ; style simple ; stigma usually capitate ; ovules

ferior,

many, on placentas projecting from the inner angles of the cejls,] anaTkuit a berry or drupe. Seeds inserted on central placentas. Embrvo

[one, few or

tropous.

straight, in the axis of a fleshy albumen.

PRINCIPAL GENERA.
*

Thibaudia.

Vaccirdeai only differ

in the

same family.

To

*

Vaccinium.

Oxycoccos.

'

Macleania.

from Ericinece in the epigyny ; many botanists therefore persist in keeping them
added analogous properties. The berries of Vnocinium

this structural aifinity are

CXXXri. EPACEIDB^.
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and Oxycoccos are aeid, sweet, and slightly astringent preserves are made of them, and in some countries
they are used as antiscorbutics. The flowers of Thibavdia mellifiora contain an abundance of honey,' and
;

the Peruvians of the Andes suck them with avidity.
Vacdnieo! usually inhabit northern temperate regions, but

many

are

South American and Indian, and

they also occur on the high tropical jnountains of Asia, Africa and Madagascar

;

[one genus, Wittstemvif,

is Australian],

EPACRTDE^.
(EuiCEARiTM

sectio,

Link,

— Epaoride^, Br, — Epaobidace^j LindL)

Corolla monopetalous, hypogynous, usually isostertionouSy cesUvation imbricate or
valvate.
Stamens inserted on the receptacle or corolla anthers l~celled, Ovart
seated on a dish, 2-inany -celled
ovules pendulous, anatropous^ Fruit fleshy or dry.
albuminous,
woody.
Embryo
Stem
5

;

—

Epacris.

Expamded flower (mag.).

Epaa^
-Style

aud stigma
(mag.>'
l^aci'is.

Pollen (mag.).

Epacrii.

Diagram

of corolla.

EpacHs.
Anther, dorsal
face (mag.)'

Epacris.

Epacris.

Epacris nivalis.

Fruit (mag.).

.

CXXXII. BPACEIDE^.

Archeria

523

hirtella.

Vertical section of ovary,

showing the upright
OTiiles and basilar

Transverae section «f

style.

fruit (mag.).

Shrubs

or

Lertcopogon.

small trees, stems and branches

Zpucopogon.
Vertical section of fruit, showing
the peniient seeds and subterminal style (mag.). '

inarticulate.

Leaves

Leucopog&n
Seed cut Tertically (mag.).

alternate,

often close-set, rarely opposite, usually petioled, sometimes sheathed at the base, ex-

Flowers ^ , rarely incomplete by suppression, in terminal spikes or
stipulate.
racemes, or axillary and solitary, pedicels with 2 or more cylindrical bracts. Calyx
Corolla monopetalous, inserted on the receptacle, tubular,
4-5-partite, persistent.
bell- funnel- or salver-shaped,

base of tube naked within or with bundles of hairs

or glands alternating with the stamens ; limh 4-6-fid, regular, valvate or imbricate
in bud ; lobes rarely cohering, in which case the corolla dehisces transversely above the

Stamens 4-5, rarely fewer, hypogynous or epipetalous, alternate with the corolla-lobes ; anthers basifixed, simple, with
2 longitudinal valves, and one complete poUiniferous septum; |)oMe?i sub-globose or
Ovart free, sessile on a disk, or surrounded at its base by free or connate
3-globate.
hypogynous glands, 2—10- (rarely 1-) celled; style simple; stigmas undivided; ovules
pendulous, rarely erect {Archeria)), solitary from the top of the cell, or many on proFruit 2 or more, rarely 1-celled (by suppression),
jecting placentas, anatropous.
either a drupe with many 1-seeded stones, or a septi-loculi-cidal many-seeded capsule
with the placentas free or attached to the central column. Embrxo straight, cylincotyledons very short ; radicle superior in the
dric, in the axis of a fleshy albumen
persistent base of the tube (Richea, Gystanthe\

;

drupes, various in the capsules.

Tribe

I.

Sttphblie^.

— Ovary with 1-ovuled

cells.

Fruit a drupe.

PEINCIPAL GENERA.
*

Tribe

Pentaohondra.
Leucopogon.
Monotoca.

II.

Epaore^.

* St.yphelia.

Melichrus.

Acrotriche.
Lissanthe.

*

Trocliocarpa.

Stenanthera.

Astroloma.

Conostephium.

Cyathodes..

—Ovary-cells many-ovuled.

Fruit capsular.

PEINCIPAL GENERA.
Lysinema.

Archeria.

Kicliea.

Sprengelia.

*

Bpacris.

Prionotis.

Andersonia.

Dracophyllum.

CXXXIII. DIAPENSIACEJ]].
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Epaaidea only

diifer

from Ericineee in the structure of their anthers.

They

are almost exclusively

a few only inhabiting the Moluccas, New Zealand
The Epamdem are mostly ornamental plants, cultivated

natives of Australia (where they represent the Heaths)

;

and the Pacific Islands, and one South America.
European greenhouses. Some, as Lissanthe sapida, have an edible drupe.

in

CXXXIII.
Undeesheubs
alternate,

DIAPENSIACEvE.

[oi-HBEBs] of Europe [Korth Asia] and North America.
Flo-wees terminal, solitary.
evergreen, nerveless.

imbricate,

3-bracteate, of 5 sepals, 2-seriate, unequal.

Coeolla bypogynous, salver-shaped,

Diapensia,

Flower (mag.)-

Diapensia.

Transverse section of fruit
(mag.).

Diapensia lapponica.

Diapensia.

Transverse section of ovary

Diapensia.

ScGd cut

Diapensia.

Dehiscent fruit
(mag.).

vei-tically

Diapensia.
Style and stigma
(mag.).

(mag,).

Leaves
Caltx

(mag.).

Diapeiisia.

Corolla and audrcEcium laid open (mag.).

—
CXXXIV. PLUMBAGINB^.
Stamens

5-lobed, sestivation imbricate.

with scales or staminodes]

;

5,

52$

inserted on the corolla, [often alternating

filaments [usually] dilated

;

anthers 2-celled, opening

by

2 transverse [rarely longitudinal] muticous valves, or one valve sometimes aristate

{Pyxidanthera)

;

[pollen simple].

Ovaet

on a disk], 3- [rarely 4-]
numerous, attached to the
Capsule thin, terminated by

free, [not seated

celled; style terminal, simple; stigma 3-lobed; [ovules very

inner angles of the cells, anatropous or amphitropous]
the persistent 3-celled style, opening at the top in 8 loculicidal semi-septiferous valves.
.

Seeds nearly cubical, fixed by a ventral hilum to central fungoid placentas ; testa
membranous, areolate. Embkto filiform, [minute, terete], in the axis of a fleshy
albumen cotyledons very short ; radicle long, parallel to the hilum.

lax,

;

[DiapensiacecB have been recently studied by Professor A. Gray,

who

separates

them from Ericacece on account of the absence of a disk and of a marginate stigma,
and because they have peculiar anthers and simple pollen. The characters given

He

above have been modified in accordance with his views.
them, and divides them into two tribes as follows

associates Galax with

:

Teibe

I.

shrubs.

—

Filaments dilated, staminodes 0. Placentas thick, adnate to a
Testa not lax and reticulate. Tufted depressed evergreen leafy under-

DiAPBNSiBJi.

persistent columella.

Leaves small,

—

sessile, nerveless,

evergreen, quite entire.

Flower

solitary, term.inal.

Pyxidanthera, Biape'tisia.

—Filaments

Tribe II. Galacinej:.
with a lax reticulate testa.

flattened, alternating -with as

many staminodes.

Seeds

— Stemless

toothed, nerved, evergreen.

herbs with a creeping rhizome. Leaves long-petioled,
Flowers on long scapes rising from the rhizome. Sho-rtia, Qalaa.

Biapensia inhabits North Europe and the Himalayas ; Pyxidanthera and Galax
Shortia the United States and Japan. Ed.]
;

—

the United States

little family, composed of the genera Diapensia and Pyxidanthera, naturally falls into place near
with which it is allied by the monopetalous hypogynous imbricate corolla, the two-celled anthers
and their anomalous dehiscence, the many-celled and -ovuled ovary, central placentation, loculicidal capsule,
fleshy albumen, axile embryo, woody stem and imbricating leaves.
It scarcely difiers from Eridnece^
except by the insertion of the stamens on the corolla-throat.

This

JEricinece,

CXXXIV.
(PLtJMBAGlNES, Jussieu.

PLUMBAGINEJS.

—PiiUMBAGiNBiE,

Few^ewai.—-Pltjmbaginace^!,

tiindl.)

CoEOLLA monopetalous or suh-polypetalous, hypogynous, isostemonous, wstivation
Stamens 5, hypogynous, or inserted on the corolla, and opposite
contorted or imbricate.
ovule solitary, anatropous, pendulous from a funicle
1-celled
OvAET
to its lobes.
cell.
Pkuit dry. Bmbrto straight ; albumen farinathe
springing from the bottom of
;

ceous; eadiole superior.

Herbaceous or woody generally perennial PLANTS.

Leaves sometimes

at the top of a rhizome, simple, entire, semi-amplexicaul,

fascicled

sometimes alternate on a

branching stem with swollen nodes, sometimes shortened into a petiole dilated at its

CXXXIV. PLUMBAGINEiE.
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Statice

Armeria.

Pistil (mag.)-

Linionium.

Flower (mag.)-

Stalice.

Flower cut vertically (mag.J.

CXXXIV. PLUMBAGINE^.
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and amplexicaul, exstipulate. Plowbes 5 , on simple or branched scapes, in
unilateral spikes, panicles, or scarious capitula; each flower 3 2-bracteate, usually

\>&se

Calyx

scarious.

persistent, tubular, scarious coriaceous or herbaceous,

sometimes

Coeolla inserted on the recepsometimes monopetalous, hypocrateriform, with a narrow angular tube and

coloured, with 5 folds and teeth, rarely 5-phyllous.
tacle,

4-partite regular limb, imbricate in aestivation (Plumbago); sometimes of 5 petals

cohering by their bases or quite free, contorted in aestivation (Statice). Stamens 6,
opposite to the petals or corolla-lobes, inserted on the receptacle when the flower is
monopetalous, and on the claws of the petals when it is polypetalous ; filaments filiform ; anthers introrse, cells separate at the base, opening by longitudinal slits.
OvAET free, 1-celled, with 5 prominences at the top styles 5 (rarely 3-4), inserted
on the prominences of the ovary, distinct, rarely connate stigrnas capillary, furnished
on their inner surface with several lines of glands, rarely capitate ; ovule solitary,
anatropous, suspended from a funicle fixed to the bottom of the cell. Feuit membranous, included in the calyx, sometimes a capsule and Srvalved at the top, someSeed
times a utricle breaking irregularly round its base and along its sides.
inverted, sometimes appearing erect by the union of the funicle with its integuments
;

;

(Plumbago).

Embeto

straight, in a scanty farinaceous

albumen; cotyledons

flat;

radicle short, superior.

—

Teibe I. PLUMBAGiNEiE VEEiE. Calyx herbaccous. Corolla monopetalous.
Stamens inserted on the receptacle. Styles connate. Fruit a capsule,
phincipal genera.
*

Teibe

Statice^e.

II.

almost free petals.
Fruit a

Plumbago.

—Calyx

Vogelia.

scarious or coriaceous.

Stamens inserted

Corolla with 5 free or

at the base of the petals.

Styles distinct.

utricle.

PRINCIPAL GENERA.
*

We stall

' Statice.

Armeria.

indicate the affinities

diagnosis of PlantaghiecB rests on

non-farinaceous albumen.

The

^gialhis.

Acantholiraon,

between Phmbaginees ani Phmtac/inecs under the

latter family.

The

two-celled and many-ovuled ovary, its peltate seeds, simple style, and
affinity is closer between PhimbaginecB and PYimulacea in both the anthers
its

:

are introrse and opposite to the petals, the ajstivation contorted, at least in Statice, the ovary one-celled,
and the central placentation free, the fruit opens circularly, or by more or less perfect valves, and the

the ovule is indeed solitary in Plumbaginem, but, as Brougniart has observed, the
straight
symmetrical, with five nerves and five stigmas, which indicates a plurality of carpels. Primvlaceai
are distinguished by their simple stigma, ovules with a ventral hilum and non-farinaceous albumen.
Endlicher has noticed some relations between Plumbaginece, Brunoniacece and GlobuJariece, founded on the

embryo

ovary

is

;

is

hypogyny, one-celled and one-ovuled ovary and anatropous ovule but a full diagnosis weakens
which is truer with Franhmiacece. In this family, as in Plumhagineoi, we
find a stem with swollen nodes, fascicled leaves, an hypogynoua isostemonous corolla, contorted estivation,
farinaceous albuSI one-celled ovary, styles furnished with stigmatio papillae on their inner edge, and a
iu both the stamens are hypogynous, the
men. Plumhaginea and Polygonece may also be compared

inflorescence,

;

this affinity (see these families),

:

CXXXV. PEIMULACE^.
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ovary

is one-celled and one-ovuled, the styles are distinct or coherent, and the albumen is farinaceous; btft
here again the differences exceed the resemblances.
Plumhaginece are cosmopolitan plants. Statice inhabits maritime shores and salt lands of the temperate regions of both hemispheres.
Armeria is dispersed over both continents many species grow on
;

mountains in the arctic and antarctic regions. Plumbago europcea
genus the others are tropical and sub-tropical.

is

the only European species of the

;

The

Armeria

and the root of StaUce Limonium, although possessing decided tonic and
The root of S. latifolia, a species near Limonium, which has
been recently imported from Russia, contains a large quantity of gallic acid, which renders it useful in
tanning and for black dyes.
The Plumbagos contain a very caustic colouring matter the root of the
European species contains a fatty substance which gives a leaden colour to fingers and paper, and which
was formerly used for toothache, cutaneous diseases and cancerous ulcers; surgeons have given up its use,
but beggars make use of it to produce sores, and thus excite pity. Many American and Asiatic species
(Plumbago zeylaniea, rosea, scandens) are considered in India to be alexipharmigs. Some others (PL Larpentce, ctsrulea, &c ) are cultivated in Europe as ornamental plants.
leaves of

vulgaris

astringent properties, have fallen into disuse.

;

CXXXV. PRIMULACE^.
(Ltsimachije, Jussieu.

Corolla monopetalous, hypogynous

Jived by their ventral face.

l

Ventenat.)

{or rarely perigynous), isostemonous, oestivation

Stamens

contorted or imbricate, very seldom 0.
free, or very rarely inferior,

—Pkimulace^,

OvAiiY
many-ovuled ovules
Embryo albuminous. ^Herbs with

op^posite to the corolla-lobes.

-celled; placenta central, globose,

Fbtjit a capsule.

;

—

radical or opposite leaves.

Herbs with a woody rMzome, sometimes tuberous, very rarely suffrntescent.
Stem generally a subterranean rhizome.
Leaves gland-dotted, sometimes all
radical, and tufted sometimes cauline, opposite or whorled, very rarely alternate,
exstipulate.
Flowers 5 regular, very rarely sub-irregular, solitary and radical, 01
;

,

in scapose umbels, or axillary,

Caltx

and then

racemed in terminal
Corolla monopetalous,

solitary or

tubular, 5-fid or -partite, rarely 4-6-7-fid.

spikes.
rotate,

campanulate, infundibuliform, or sub-2-labiate {Goris), very rarely 3-petaled {PelleStamens inserted on the corolla-tube or -throat, opposite to its
tiera), or
(Glaux).
divisions, often alternating with as many petaloid scales {staminodes) ; filaments filiform or subulate, usually very short anthers introrse, 2-celled, sometimes shorter
than the connective, dehiscence longitudinal. Ovart free, or rarely enclosed in the
receptacular cupule {Samolus), 1-celled ; placenta central or basilar, free, globose,
sessile or stipitate, continuous with the conducting tissue of the style style terminal,
simple stigma undivided ;. ovwiles numerous, peltate, semi-anatropous, or very rarely
anatropous {Hottonia, Samolus). Capsule 1-celled, opening at the top, or throughout its length by valves or by entire or bifid teeth, or transversely.
Seeds sessile
Embeto straight, parallel
in the pits of the placenta, hilum ventral, rarely basilar.
cotyledons semi-cylinto the hilum, in the axis of a fleshy or sub-horny albumen
;

;

;

;

dric

;

radicle vague.

.
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Flower cut vertically (mag.)*

PrimrosQ.

Diagram.

Primrose.
Dehiscing capsule (mag.).

Primrose.
(Primula officinalis.)

Cyclamei!.

Flower cut Terfcically.

Cyclamen.
Cyclamen europceum.

Cyclamen.

Cyclamen,

Corolla and androBcium laid open.

Fruit cut vertically.

MM

Seed, entire aud cut vertically
(mag.).
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CXXXV. PEIMULACE^.

Pimpernel.
Vertical section of flower (mag.).

Pimpernel.
Dehiscing capsule
(mag.).

Sa7nolus.

Pimpernel.

Samolut.

Seed, entire and out vertically (mag.).

Flower cut verticallr (mag.).

Pimpernel.
Closed fruit (mag.).

.

CXXXVI. MYRSINE^.
Tribe

III.

a basilar hiluin.
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—

Hottonie^. Ovary free. Capsule opening by
Aquatic submerged plants.

—

Seeds with

valves.

GJENUS.
Hottonia.

Tribe IV. Samole^.
with a basilar liilum.

— Ovary semi-inferior.

Capsule opening by valves.

Seeds

GENUS.
Samolus,

We have mentioned the
They

lies).

are

much more

affinities

of Primulacecs with PlumhaginecB and Plantaginees (see these fami-

closely allied to Myrsinecs,

by the hypogynous

or perigynous corolla, stamens

opposite to the corolla-lobes, l-ceUed ovary, free central placentation, ventral hilum of the ovules, and albu-

minous embryo.

Myrsinecs only differ in their

woody stem and

fleshy fruit.

PrimulacecB mostly inhabit the temperate regions of Europe and Asia;

Few

are found in the southern hemisphere, except Samolus, the species of

tralia.

Some genera

many

which

met with on the mountains and shores of the tropical
more remarkable for their beauty than for their utility.
are

are

species are alpine.

numerous

in

Aus-

zone.

Many species contain an
and resinous substance the foliage of
some is astringent; the flowers of most are sweet-scented. The rhizomes of the Primrose {Primula veris")
were formerly employed for rheumatism in the joints and for diseases of the kidney and bladder and an
Primrose wine is made from the flowers of P.
infusion of its flowers is still prescribed as a diaphoretic.
acaulis and tien's.
The Auricula (T*rimula Auricula) is employed by the natives of the Alps against pulmonary consumption. The tuberous rhizome of the Cyclamen europcBum, is acrid, strongly purgative, and
even emetic ; it formerly entered into the composition of an ointment, which, applied to the stomach, purged
In some countries the powdered rhizome is employed to stupefy fish but, dried
or caused vomiting.
and roasted, it becomes edible on account of the starch which it contains, and pigs eat it with avidity,
whence its common name of Sowbread. The Pimpernels were formerly prescribed in dropsy, epilepsy,
and even in hydrophobia. The species of Lysimachia, and especially L. nummularia, were considered
astringent, but have fallen into disuse, as has Samolus.
The Coris of Montpellier is an undershrub,
containing a bitter nauseous principle, the use of which has been suggested in syphilis.
PrimulacecB are

acrid

and

volatile substance in their roots, others an extractable bitter

;

;

;

CXXXVI. MYRSINEJS.
(Mtesine^, Br.

—Ophiospeeme^, Ventenat. —Mtrsinace^, Lindl. —
Mtesineaoe^, a. D.G.)

Corolla monopetalous, regular, isostemonous, hypogynous or perigynous. Stamens
inserted on the corolla, and opposite to its lohes. Otart 1-celled; placenta central, free;
Bmbeto albuminous. Stem
OVULES campylotropous. Fetjit a drupe or herry.

—

woody.

Teees or sheubs.

Leaves generally
M M

alternate, simple,
2

coriaceous,

gland-

.
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A,polytoca
Seed (mag.).

K
Ardisia crispa.

Fruits.

A.polytoca.
IVuit (magO-

\<^'^:>

A. polytoca,
cut transTeraely (mag.

)

Jacquinia,

Jacquinia auranliaca.

Diagram.

Jacquinia.
at verticaUy
Flower cnb

Transverse section of ovary

(magO.

(mog.j.

^^.^^^ ^^^^^

^j

^^^

(^^g.)

CXXXVI. MYESINEiE.

Monotheca.

Flower (mag.).

Monotheca.
Portion of corolla and androBCium (mag.)-

683

Monctfieca.

Seed cut vertically (mag.)-

Monotheca,
Ti'ansverse section of ovary
(mag.)'

Monotheca.
Fruit opened (mag.).

j^'vceras,

Elower cut

vertically.

;

CXXXVI. MYESINE^.
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Flowers 5 often imperfect through arrest, regular, usually
corymbose, fascicled, racemed or panicled, often covered with
glands.
Caltx 4-5-fid or -partite. Corolla monopetalous, or sometimes polypetalous, campanulate or rotate, isostemonous.
Stamens inserted on the corollatube or throat, and opposite to its lobes, sometimes alternating with as many petaloid
scales {staminodes) filaments short, free, or more or less cohering in a tube ; anthers

dotted, exstipulate.

,

axillary, umbelled,

;

2-celled,

sometimes connivent, dehiscence longitudinal or apical.

inferior, 1-celled

;

placenta basilar or central, sessile or stipitate

stigma usually undivided

;

ovules fixed to the placenta

by a

;

Ovart

style short,

free or

simple

ventral, linear, or punc-.

tiform hiluni, exceptionally anatropous {Monotheca). Fruit a drupe or berry, usually

Seeds with a simple integument, often mucila-

few-seeded, or 1-seeded by arrest.
ginous, sometimes with

many

embryos.

Embrto

cylindric, usually arched, parallel

hilum in the many-seeded fruits, and transverse in the single-seeded
men fleshy or horny cotyledons semi- cylindric, or flat and sub-foliaceous ;
terete, longer than the cotyledons, -inferior or vague.
to the

;

Tribe

I.

Ardisie^.

—Estivation

Anthers introrse.

contorted.

albu-

;

radicle

Ovary

free.-

Fruit 1-seeded.

PRINCIPAL GENERA.
*

Myrsine.

Tribe
inferior.

II.

M^se^.

Ardiaia.

—^Slstivationinduplicate-valvate.

Anthers

introrse.

Ovary

Fruit many-seeded.

GENUS.
Msesa.

Tribe
extrorse.

III.

Theophraste^.—-^Estivation imbricate.

Fruit many-seeded.

Staminodes 5. Anthers
Placenta sometimes minute, and ovules anatropous

{Monotheca).

PRINCIPAL GENERA.
Theoplirasta.

We

have indicated the

affinity

* Jacquinia.

Monotheca.

between Myrsinea and Primulacets, which

is

so close that they

might

be united (see Prinmlaceee).
Myrsinets principally inhabit the tropical zone of Asia and America; they are rare beyond the tropics,

Cape of Good Hope, in Australia, [A'ew Zealand,] Japan and the Canaries. Theophrasta is an
American genus. Masa belongs to the Old World; Ardisia to the hot regions of Asia, Africa and
America, and extends to the Canaries. The fruit of some species of Ardisia is edible. The leaves of
Jacquinia are used in America to stupefy fish, like the rhizomes of Cyclamen, and their fruit is poisonous.
The seeds of J. armillaris were strung like pearls by the Caribbeans to form bracelets. The crushed seeds
of Theophrasta Jttssieui, called at St. Domingo Petit Coco, are used for making bread.
Near Myrsinece is placed the genus Aigiceraa, which comprises shrubs growing on the ahol'es of tropical
Asia and Oceania, with alternate leaves and hermaphrodite flowers in an umbel. The corolla, stamens
at the

.

CXXXVII. SAPOTE^.
and ovary present

The seed

tlie

same characters

as Myrsineee

upright, and germinates in the pericarp
caps the cotyledonary end. The embryo, as in

;

is

and
form a cylindrical tube, and the radicle

j

the fruit
its

is
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a curved 1-seeded (by arrest) follicle.

membranous integument tears during germination

many

aquatic plants,

is

exalbuminous

j

the cotyledons

is inferior.

CXXXVII SAPOTE^,
(Sapot^j Jussim,

Trees or shrubs
Flowers

exstipulate.

with,

5

,

— Sapote^, Br, — Sapotace^, EndL)

milky

Leaves

juice.

axillary.

Calyx

alternate,

Sideroxylon,

Flower cut vertically, showing the
stamens opposite to the lobes of
the corolla

(fflag.)-

entire,

Argania.
Sideroxylon.
Ovule.

coriaceous,

Corolla monopetalous,

4-8-partite.

Fruit cut transversely to
different parts of the
pericarp, kernel and seed.

show the

Argania,
Kernel formed by
the cohesion of
2 seeds.

Sideroxylon.
Transvei-se section
of ovary.

Achras Sapoia,
Transverse section
of seed.

Achras Sapoia,
Vertical section of fruit, showing
the seeds with a bony integument.

Achras Sapota.
Seed, entire and cut vertically
(mag,).

Argania.

Drupaceous fruit,
by abortion.

2-3-celled

hypogynous, regular, [4-8- lobed, sestivation imbricate, sometimes in two

series]

Stamens inserted on the corolla, the fertile equalling in number the corolla-lobes,
and opposite to them, or more numerous, 2- (or more) seriate, sometimes with alternating staminodes cmthers usually extrorse, [dehiscence longitudinal]. Ovart many;

celled

;

style conical or cylindric

;

stigma acute or capitellate

;

ovules solitary in the

—

;

CXXXVII. SAPOTE^.
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ascending from the base of the inner angle, anatropous. Fkuit a one- or
Seeds with a bony [or crustamany-celled berry [a 4-valved capsule in Ponteria]
or
ceous, nearly shining] testa ; [hilum often large and longitudinal] ; albumen

cells,

.

scanty, fleshy or oUy.

Embryo

large ; cotyledons broad, foliaceous

;

radicle inferior.

[PEINCIPAL GENERA.
ChrysophyLum.

Ponteria.

Lucuma.

Sapota.

Bassia.

Mimusops.

Argania.

Imbricaria.

Sideroxylon.

Isonandra.

Bumelia].

m

hypogynous monopetalous corolla, stamens opposite to the
albuminous embryo, woody stem, and alternate leaves
they are distinguished by their anisostemonous corolla, many-celled ovary and anatropous ovules. They
have also an obvious affinity with UhenaoecB in their arborescent stem, alternate entire leaves, axillary inflorescence, monopetalous hypogynous regular corolla, many-celled ovary, fleshy fruit, and albuminous
embryo; but in JSbenacea the wood is veiy hard, and there is no milky juice, the flowers are often unisexual, the calyx and corolla always uniseriate, the anthers always introrse, the ovules geminate,
pendulous and collateral.
This family inhabits tropical and sub-tropical regions, and includes several species useful- to man.
The fruits of Lucuma mammosa [the Marmalade of the West Indies] are a very agreeable food as are
those of Achras Sapota and [various species of] Chrysophyllum, which are much sought after in the
From the seeds of Bassia hutyAntilles those of Bassia and Imbricaria, Asiatic genera, are also edible.
racea, in India, and of B. Parkii, in Senegal, a fixed oil is expressed (Galam Butter), which quickly
Other Sapotece, both Asiatic and African {Sideroxylon, Argania), are
curdles, and is much used as food.
employed for building purposes on account of the hardness of the wood, whence their name of Iron Wood.
Finally, a Malayan tree (Isonandra gutta) furnishes Gutta Percha, a substance of a resinous nature, allied
to india-rubber, which is so useful in various manufactures, from its plasticity.
[Other valuable tropical fruits are the Star-Apple {Chrysophyllum Cavnitd), the West Indian Medlar
{Mimusops Elengi), the Bullet-tree of Guiana {M. Balatd), the Abi or Abui of Peru {iMcmim Caimito),
and those of two Mauritian species of Imbricaria. The genus Bassia contains B. Parkii, the Butter-tree
of Park, which produces the Shea Butter of West Africa B. butyracea and B. longifolia, Indian Buttertrees, which make an excellent soap B. latifolia, the Mahoua of Bengal, from whose fleshy flowers an
arrack is made, which is extensively drunk. The flowers of Mimusops Elengi yield a fragrant essence, and
the seeds an oil much used by painters. The bark of diffisrent species of Mimusops, Achras and Bumelia
The seeds of Achras and Sapota are aperient and diuretic. The
is bitter, astringent and febrifuge.
fruit of the Maroccan Argania Sideroxylon, is greedily eaten by Cattle and goats, and the seeds which they
pass are afterwards collected and crushed for the bland oil which they contain, and which rivals olive
oil as an article of food and illumination; its wood is intensely hard, as is that of the Guiana Bullet-tree,
and of various species of Mimusops and Sidei-oxylon. Lastly, the Cow-tree of Para {Massaranduba) is
probably a species of this family. Ed.]
Sapotece approach

Myrsmecs

their

corolla-lobes, usually extrorse anthers, straight

;

;

;

;

CXXXVIII. EBENACEiE.

CXXXVIII.
(Gu AJACANE^, ^ar^^m5

Jussieu,
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EBENACE^.

—Ebenaoe^, Ventenat — Diospyre^,

Diospyros,

JDuhy.)

Diospyros.

Diospyros.

Diospyros.

Transverse section of

Diagram $,

OTary (mag.).

Diospyros.

Diospyros.

Calyx furnisiied with a

Flower cut vertically.

Diagram 9-

pilose disk (mag.).

(mag.).

Diospyros.
Vertical section of ovary,
(mag.).

;
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Diospyros.

Fruit with persistent calyx
imag.).

Transverse section of fruit
(mag.).

Vertical section of fruit
(mag.).

Vertical section of
(mag.).

s

Corolla monopetalous, hypogynous, regula/r, S-7-lobed, cBstivation imbricate.
Stamens inserted on the corolla or receptacle, equalling the corolla-lobes, or double or
quadruple in rm/mber. Ovary /ree, of ma/ay Tt-i-ovuled cells; ovules pendulous, anaPexjit a berry.

tropous.

BmbeTO albuminous

;

radicle superior.

Trees or shrubs with dense often very hard and black wood. Leaves alterFlowers rarely § , usually dioecious (ovary of
nate, coriaceous, entire, exstipulate.
$ in many-flowered cymes
? one$ rudimentary, stamens of ? imperfect or 0)
pedicels
jointed at the top.
arrest
the
lateral
flowers
Calyx 3-6-fid,
flowered by
of
Corolla inserted on the receptacle, monopetalous, deciduous,
sub-equal, persistent.
;

;

;

urceolate,

coriaceous,

usually pubescent outside, glabrous within; limb

Stamens inserted

3-6-fid,

bottom of the corolla, or
sometimes on the receptacle, double the corolla-lobes in number, rarely quadruple,
very rarely equal (Maba), and then alternate with them filaments free, or united in
pairs below ; anthers introrse, 2-celled, basifixed, lanceolate, dehiscence longitudinal.

aestivation imbricate-convolute.

at the

;

Ovary

3-many-celled

sessile,

;

style rarely

simple

solitary in each cell, or geminate, pendulous
cell,

Berry

anatropous, raphe external.

;

stigmas simple or 2-fid ; ovules

from the top of the inner angle of the

globose or ovoid, more or less succulent,

Seeds inverted testa membranous. Embryo axile,
or oblique in a cartilaginous albumen, which is twice as long as the embryo cotyledons
usually few-seeded from arrest.

;

;

fo]iaceous,.oval, nearly equal in length to the superior radicle.

PEINCIPAL GENERA.
*

Diospyros.

*

Royena.

Euclea.

EbenacecR were fomierly united to Styracea: in both the corolla

is

Maba.
3-7-lobed, the stamens" numerous

ovary many-celled, the fruit fleshy, the embryo albuminous and axile, the stem arborescent, the leaves alternate and flowers axillary but Styracece difier in their racemed flowers, epigynous
The
or perigynous corolla, semi-inferior or inferior ovary, more numerous ovules, and fleshy albumen.
affinity of Ebenacem with Oleinece is founded on the hypogynous and regular corolla, many-celled ovary,
geminate pendulous anatropous ovulpsj berried fruit, straight albuminous axile embryo, and woody stem.

and

fascicled, the

;

Oleinece differ in the

[more or

less] valvate sestivation of

the coroUa, fleshy albumen, and opposite leaves.

EhenacecB approach Ilicinece in the hypogyny and sestivation of the corolla, many 1-ovuled ovarian cells,
pendulous anatropous ovule, fleshy fruit, straight albuminous embryo, woody stem, and alternate leaves

but in Ilwinece the corolla is nearly polypetalous and isostemonous the fruit is a drupe, the embryo is
minute at the top of the fleshy albumen, and the leaves are persistent. Planchon recognizes a certain
relationship between Ebenacets and Camelliacece they agree in the insertion and aestivation of the
;

:

—

;

CXXXIX. CYEILLEiE.
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numerous stamens, coherent filaments, many-celled ovary, pendulous anatropous ovules, fleshy
albuminous embryo (of many genera), woody stem, alternate leaves, and often unisexual axillary
but iu CamelNacees the corolla is polypetalous or sub-polypetalous, and the stamens are very
flowers
numerous.
Ebenaceee grow in the tropical [and sub-tropical] regions of Asia, South Africa, Australia and
America ; they are rare in the Mediterranean region. Ehmacece are less noticeable for the beauty of their
flowers and the utility of their fruits or seeds than for the hardness and colour of their wood. Ebony is
the product of Diospyros Ebenum, melanoxylan, Ebenaiter, tomentosa, &c. [The best is the Mauritian,
yielded by D. reticulata the next best that from the D. JEbenum. ] The heart-wood of these trees is usually
perfectly black, though sometimes marked with fawn-coloured lines
and its grain is so fine that when
the
It is white when young, and darkens with age
it is polished no trace of woody fibre is perceptible.
Some species of Diospyros have edible
colour of the alburnum contrasting with that of the heart- wood.
berries, as the D. Lotus of the Mediterranean region, D. Virginiana [the Persimon or Date Plum of the
United States], and D. Kaki [of Japan and China], which are cultivated in the open air in European
gardens, and the latter of which is much esteemed iu China for its berries, which when mellow wiU bear
comparison with our best apricots. \_D. quesita, of Ceylon, yields the beautiful Calamander wood. The
glutinous juice of the fruit of D. Emhryopteris is extensively employed in caulking boats and coating
A spirituous liquor is
fishing nets in India it yields a powerful astringent used for tanning purposes,
Ed.]
distilled from the fruits of D. Virginiana, the bark of which is a bitter febrifuge.

corolla,
fruit,

;

;

;

;

;

CXXXIX CYRILLE^.
South American shbubs. Leaves alternate, membranous, entire, exstipulate.
Flottbbs in terminal or axillary racemes. Caltx 5-fid or -partite. Petals 5,
slightly united at the base, and with the filaments inserted on the receptacle,
Stamens 5 or 10,
aestivation contorted to left or right, sometimes convolute.
inserted with the petals ; filaments subulate, dilated below the middle ; anthers inOvaet free, [not inserted on a disk] 2-4trorse, 2-celled, dehiscence longitudinal.
celled style short stigma of 2 acute lobes, or sessile, peltate and obscurely 4-lobed
Fruit either a fleshy 2-celled 2-valved
ovules 1 or more in each cell, pendulous.
1-2-seeded capsule {Gyrilla), or a nearly dry drupe with 4 wings, 4 cells and 4 seeds
,

;

;

[CUftomia).

albumen

;

Seeds inverted.

Embeto

straight, cylindric, in the axis of a fleshy

radicle superior.

GENERA.
Elliottia.

Cliftonia.

Cyrilla,

hypogynous isostemonous or diplo.stemonoU8 corolla, their conmany-celled ovary with pendulous ovules, usually capsular fruit, albuminous axile
embryo, woody stem and alternate leaves ; the principal difference is in their anthers being normal in
structure.
The same characters connect them with Ilivinece, which have besides, as in Cyrilla, the petals
Cyrilkcs approach Ericinecs in their

torted

ajstivation,

connected at the base by the stamens, normal anthers, and drupaceous fruit

embryo more elongated.
Finally, Cyrillece may be compared with

;

but in Cyrilla the flowers

are racemed, and the

petals, a

Pittosporeee

many-celled ovary, a capsular or fleshy

fruit,

a

:

both have

and the embryo is minute.
States of North America, and have no known uses.^^Er.]

uporeee the ovules are ascending,

five

woody stem and

hypogynous and isostemonous

alternate leaves

;

but iu PittoSouthern

ICyrillece are all natives of the

CXXXIX. CTEILLE^.
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Cyrilla.

Vertical action of flower

Cyrilla.

riower from wMch a petal has been
removed to show the OTary (mag.).
CyriUa racmiiflora,'

Cyrilla,

Diagram.

Cyrilla,
PiTjit (mag.).

CyriUa.
Vertical section of fruit
(mag.).

Cyrilla.

Traneverso section of ovary
(mag.).

CXL. STYEACE^.
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CXL. STYRACEJE.
(GuAJAOANE^, partim,

Jussieu.

— Sttraoe^, Richwrd. — Stteacineje, Kunth.-

Stteaoace^, a. D.G.)

^W
Bymplocos (ffopea tinctoria).
Vertical section of flower.

Styrax.
Fruit, cut (mag.).

Btyrax.
Transverse section of ovary
(mag.)-

—
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;

CXL. STYEACEiE.
Corolla monopetalous

inserted

or sub-polypetalous, perigynous or epigynous.

Stamens

at the base of the corolla, free, or filaments cohering, definite or indefinite,

Ovary

l-many-seriate.

inferior or semi-inferior, of

—

2-5 2-many-ovuled

cells;

ovules

Feuit usually fleshy. Bitbrto albuminous, axile.
Sheubs or SMALL TEEBS. Leaves alternate, simple, exstipulate. Plowees
racemed or solitary, axiUary, bracteate. Calyx 5-4-lobed. Coeolla usually 5(rarely 4-6- 7-) lobed, i.e. composed of 5-4-6-7 petals usually scarcely cohering at the
base, sometimes increased by an inner wborl of petals, adhering to the outer and
alternating with them, [gestivation various].
Stamens inserted at the base of the
anatropous.

corolla, free, or filaments cohering, 1-many-seriate, sometimes 8-10
sometimes
numerous, pentadelphous or monadelphous the longest bundles or stamens alternating with the corolla-lobes; anthers 2-celled, dehiscence introrse or lateral. Ovaet
;

inferior or semi-inferior, 5-2-celled, cells opposite to the calyx -lobes

them

number

in

;

style

simple

stigma small, capitate, lobed

;

;

when they

equal

ovules geminate, or

many in each cell, all pendulous, or the lower horizontal or ascending, and the upper
pendulous, anatropous. Feuit usually fleshy, nearly always 1-celled by arrest.
Seeds 5-1 , usually solitary. Embetq straight, in the axis of a fleshy albumen
cotyledons flat

;

radicle usually superior.

—

Teibe I. Symploce^.
Corolla sub-polypetalous, sestivation quincunxial.
Stamens 1-many-seriate IS-oo , sometimes polyadelphous, sometimes 1 -seriate,
almost free, usually monadelphous.
Anthers ovoid-globose.
Ovules all pendulous.

ONLY GENUS.
Symplocos.

Teibe

Stteace^ Peopbe.

II.

Stamens

— Corolla

5-partite, aestivation

7-12
anthers elongated, adnate.
horizontal or ascending, the upper pendulous.
valvate.

1-seriate,

;

convolute or subOvules, the lower

PEINCIPAL GENERA.
* Styrax.

[To the above A.
Teibe

III.

De CandoUe

Pamphilie.s!.

— Corolla

the base and adnate to the corolla

South American

anatropous.

;

*

Halesia.

adds a third tribe
6-fid.

:

or -partite, valvate.

Stamens 5 or 10, connate at
Ovary free ovules erect,

anthers elongate, tubular above.

trees.

Paiivphilia, Foveolaria,

—Ed.J

;

(see that family).
There is also an affinity butsveen Symplooeee and
both have a woody stem, alternate leaves, sub-polypetalous or polypetalous corolla, and
imbricate sestivation the stamens are numerous and many-seriate, and the filaments polyadelphous and
in some genera of Camelliacea the style is simple, the ovary semi-inferira-, and the embryo albuminous.
StyracecE proper present some analogy with PhUadelphecB, in the woody stem, axillary and. terminal
flowers, free or nearly free petals, numerous stamens, inferior and many-celled ovary, and albuminous and

Styracece are near Ehemacece

CamelKacecB

;

;

;

axile

embryo

;

but in PhiladelphecB the leaves are opposite and the

fruit capsular.

;;

CXLI. JASMINES.
Asia and tropical America

Styracets inhabit

South Araerica, and

;
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there are a few in Japan, in the hotter parts of

[Many

in the eastern Mediterranean region.

species of SymplocecB are Indian,

and

several temperate HirSalayan.]

oil

Storax and Benzoin are two balsams, composed of an aromatic resin in combination with a volatile
and an acid which crystallizes into needles, named Benzoic acid. These balsams, formerly adminis-

tered internally as stimulants, are

now

only used externally. Storax flows spontaneously or from incisions

in the stem of the iStyrax officinale, a tree of the Mediterranean region

Styrax Senzoin, which grows

in the

used as tea in Central America.

Some

Moluccaa.

;

and Benzoin

is

derived fi-om the

and S. Alstonia is
dyeing yellow in "the

species of Symplocos yield dyes,

[Several species are employed as tea, and for

Himalayas.]

CXLI.
(Jasminbaeum genera,

Jussieu.

JASMINEJE.

—Jasmines, Br. —Jasmcinacb^,

Lindl.)

CoEOLLA Tfionopeialous, 5—8-fid, hypogynous, anisostemonous, cestivation imbricate.
Stamens 2, inserted on the corolla. Ovauy of two l-^-ovuled cells; ovules collateral,
ascending, anatropous.
Fruit a herry or capsule. Albumen disappearimg when ripe.
Radicle inferior. Stem woody.
Leaves opposite or
Small TREES or shrubs, often twining or climbing.
Flowers 5 regular or sub-regular, in a
alternate, 1-3-5-7-foliolate, exstipulate.
corymb or panicle pedicelstrichoiomons, many-flowered. Calyx 5-8-fid or -toothed,
persistent.
Corolla bypogynous, monopetalous, hypocrateriform, 4-5-6-lobed,
sestivation imbricate.
Stamens 2, inserted on the corolla-tube, included, opposite to

—

,

;

the 2 outer petals in the 4-lobed corollas ; in the 5-lobed corollas, when one of the
is doubled, one of the stamens is inserted between these two petals, and
the other remains opposite to the single outer petal in the 6-lobed corollas the
same change takes place in the 2 staminiferous petals filaments very short, or
outer petals

;

;

;

anthers 2-celled, introrse, basifixed, dehiscence longitudinal.

Ovary

free, 2-celled

stigma capitate or 2-lobed ; ovules 1-2 in each cell, at
;
pendulous near the base of the septum, finally ascending, anatropous. Berry
/didymous, often one-seeded by arrest {Jasmimim), or a cordate 2-celled 2-partible
Seeds erect, sub-compressed; testa coriaceous, and endopleura
capsule (Nyctanthes).
thick ; albumen at first copious, when ripe reduced to a thin membrane. Embryo
style

terminal, very short

first

straight

;

cotyledons plano-convex, fleshy

;

radicle short, inferior.

PEINCIPAJG GENERA.
Menodora.

Jasminum.

Nyctanthes.

Bolivaria.

We

have indicated the affinities of Jasminece with Oleineai and Verbenacece (see these families) ; they
approach Apocynea in their climbing or twining stem, usually opposite exstipulate leaves, hypogynous
staminiferous corolla, carpels cohering into a 2-celled ovary (as in Carissa), and dry or fleshy fruit
but Apocynece, besides the separation of the ovaries in most genera, differ in their milky juice, the isostqmony and sestivation of the corolla, and the persistence of the albumen. On the other hand, Jasminece
approach Ebenaoem in their woody stem, in the imbricate sestivation of the corolla, basifixed anthers,
1-2-ovuled ovarian cells, fleshy fruit and compressed seeds differing in the diandrous flowers, erect ovules
and absence of albumen.
Some are African, Australian and
JasminecB inhabit the hot regions [and cool mountains] of Asia.
;
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Jessamine.

Flower.

Jessamine. (Jasminum chrymnthum.)

Jessamine.

Diagram.

Jessamine.
Transverse section of ovary
(mag.).

Jasminum grandiflorum.

Jessamine.

Jessamine.

Corolla limb.

Ovary cut

Jessamine.
Transverse section of fruit (mag.).

Stigma (mag.).

vertically (mag,).

Jessamine.
(mag.).

Jessamine.

Jasmin um frvticans*

Embryo

Ovule (mag.).

OceaniCj and a few inhabit the Mediterranean region.

The genus Menodora alone

Fruit.

is

American

[as is

BoUvaria],
Jasminees are prized for the elegance of their foliage

perfume, due to a volatile

oil, is

fixed

by means

and their sweet-scented flowers; their
which dissolves and

of Ben-oil [^Moringa pterygosperma],

CXLII. OLEINEiE.
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it, for the preparation of perfumes.
The essence of Jessamine, so much used in perfumery, is
prepared from the flowers of Jasmmum Samhan, an Indian shruh, and of J. grandiflorum, or Spanish
Jessamine. The J. offlcindle, cultivated in gardens, is a native of Asia ; its flowers were formerly em-

preserves

ployed in medicine as a nervine, aperient and emollient. The Nyctanthes Arhor-tristis is an Indian shrub,
the flowers of which open in the evening, and fall at daybreak
whence its name of Somnambulist.
[The tube of the corolla afibrds a beautiful but fugacious yellow dye. The flowers of J. Sambao are
sacred to Vishnu,]
;

CXLII.
(Jasmineaetjm genera, Jussieu.

OLEINE^.

—OLBiWEiE et Ebaxine^,
—Oleace^,

Martius.—O'LBiNE^,

Lindl.)

LinJc.

Lilac.

Diagram,

Lilac.

Flower out vertically (mag.).

Common Ash.
Flower (mag.)

Lilac.

Lilac.

Calyx and

pistil (mag.>.

Lilac.

Lilac.

Seed (mag.).

Seed cut vertically.

Semi-septiferons
valve of fruit.

Ash.
Seed cut vertically.
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Olive.

Fruit cut, showing
the stone.

Olive.
Olive.
iOlea europcea,)

Olive.

Berry cut vertically

C^yx ^nd pistil.

(mag.).

Corolla 4-merous, monopetalous or sub-polypetalous, hypogynous, anisostemonous,
Stamens 2, inserted on the corolla. Ovakt 2-ceUed ovules
pendulous, anatropous. Ebuit a capsule, herry or drupe. Embkto albuminous, axile
EADiCLB superior. Stem woody. Leaves opposite,
Tbees or SHEUBS. Leaves opposite, petioled, simple or rarely imparipinnate,
exstipulate.
Elowers 5 rarely dioecious and apetalous, in a raceme or trichotomous
panicle, sometimes fascicled, pedicels opposite.
Caltx monosepalons, 4-lobed or
-toothed, sometimes obsolete.
Corolla hypogynous, of 4 petals united at the base
in pairs by the filaments, or clearly gamopetalous, infundibuliform or sub-campanulate, sestivation valvate, very rarely
{Ash, OUve).
Stamens 2, inserted on the
corolla and alternate with its lobes
anthers 2-celled, introrse, dorsifixed, dehiscence
(estivation valvate.

;

;

—

j

;

Ovaet

with the stamens ; style simple
pendulous from the top of the
septum, rarely 3 with the 2 lateral arrested (Ash), sometimes numerous, 2-seriate
(Forsythia), anatropous, raphe dorsal,
Fruit various either a drupe and often
1-celled and -seeded (Olive), or a 2^celled berry (Privet), or a loculicidal capsule
(Lilac), or an indehiscent samara prolonged above into a foliaceous wing (Ash).
Seeds pendulous, generally more or less compressed. Embryo straight, in the axis
of a thick fleshy or sub-horny albumen cotyledons foliaceous ; radicle cylindric,

longitudinal.

or

;

free, 2-celled, cells alternating

stigma undivided or 2-fid

;

ovules

collateral,

:

;

superior.

Sub-order

I.

OLEiNBiE Verje.

—Fruit a drupe or berry.

PEINCIPAL geneka.
»

Olea.

*

Ohionanthus.

SuB-ORDEE

II.

Linociera.

Fraxine^.

Notelsea.

* Phillyrea.

PEINCIPAL GENERA.
Fraxinus.

*

Ligustrum.

— Fruit an indehiscent samara or a 2-valved loculicidal

capsule.
*

•

Syringa,

*

Forsythia.

'

Fontanesia.

CXLIII.

SALVADOEACE^.

5i7

0?e!iwe«E were formerly united with Jagminece
in both the stem is woody, the leaves opposite, the
flowers diandrous and racemed or panioled, the ovary has two 1-2-ovuled cells, the ovule is anatropous, and
:

the fruit capsular or fleshy ; but Jasminece differ in the imbricate corolla-lobes, the basifixed anthers, the
ascending ovule, and the albumen being reduced to a thin membrane when ripe.
relation has also been
observed between Oleinece and Apocynece, both having a woody stem, opposite leaves, hypogynous stami-

A

niferous corolla, valvate aestivation in some, contorted in others, a 2-celled ovary (at least in Carissa), and

an albuminous embryo.

Finally, comparing Oleinece with Subiacees,

we

find in

common

the opposite

leaves, staminiferous corolla, valvate sestivation, 2-colled ovary, pendulous ovules,

albuminous embryo,
in the epigynous and isostemonous corolla, and the

and fleshy or dry fruit. JRithiacecB principally differ
whorled leaves. The same observation applies to CaprifoUacece, which further

stipulate or

differ in

the

imbricate Eestivation of their corolla.

mostly inhabit the northeruhemisphere. The Oleinece proper prefer the northern temperate and
;
some are, however, tropical, and even extend beyond the tropic of Capricorn. [0/ea occurs
in New Zealand and South Africa, Natelcea is Australian, and both Chionanihus and Linodera are
American.] Frcixinece all grow north of 23°, and Africa possesses none [except in Barbary and the MediOleinece

warm

regions

terranean region].

Most Ashes

are

American

;

some

are scattered over

Europe and temperate Asia.

Lilacs are natives of the East.

The most useful species of this family is the Olive {Olea europced), which has spread from the East
throughout the Mediterranean region. The fixed oil expressed from the pericarp of its drupe holds the
first place among alimentary oils.
The unripe drupe macerated in brine is eaten, as are those of some
exotic species (O. americana, fragrans, &c.). The bark and leaves of the Olive, Privet (Ligustrum vulgare)
and Phillyrea were formerly used as bitter- astringent medicines. The bark of the Common Ash (JFraxinus
excdiior) is bitter, and has been proposed as a substitute for quinine.
Manna is a sugary concreted
juice, gathered in Sicily on two species of Ash (^F. Ornus and rotimdifolia) it exudes spontaneously from
the puncture of a Cigala (Cicada Orwi), but its flow is induced by regular incisions made in the bark
during summer. Manna is almost entirely composed of mannite, a proximate principle, which rapidly
decomposes; whence Manna, which when fresh is simply nutritious, becomes nauseous, and is employed
;

as a purgative, a quality

wood

is

which disappears when the manna has been boiled

extremely hard and durable.

The

a renowned^ febrifuge in certain malarious districts of France.
invaluable for its lightness, flexibility and strength. En.]

bark

for a long time.

flowers of O. fragrans are used to scent teas in China.

is

Ash wood

is

well

[Olive

Lilac

known

as

—

CXLin.

SALVADORACE^,

Glabrous glaucous powdery shetjbs

Leaves

branches

;

Lindl.

marked

-witli

transverse scars.

opposite, petioled, entire, coriaceous, obscurely veined, furnished with 2

Calyx
Coeolla hypogynous, monopetalous, membranous, sestivation imbricate. Stamens 4, very short, inserted on the corolla,
uniting its lobes and alternate with them anthers 2-celled, introrse. Disk hypominute

stipules.

Flowbes

inconspicuous, in spicate paniculate racemes.

small, 4-toothed, sestivation imbricate.

;

gynous, 4- lobed. OvAET
ascending, anatropous.
pulpy,

exalbuminous.

free, 2-celled;

stigma 2-lobed, sub-sessile; ovules geminate,

Seeds 4-1, erect [pendulous, Dobera and Monetia'] ; testa
Ejibeto with fleshy plano-convex cotyledons and inferior

radicle.

ONLY GENUS.
Monetia.

Salvadora.

NN

2

Dobera,
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Planclion has grouped with Saloadora the genera Monetia and Dobera, both of which are

mono-

petalous, hypogynous, tetrandrous,

and have a S-celled ovary, a berry with exalbuminous seeds, woody
stem and opposite leaves, and which scarcely differ from Salvadora except in the dioecious flowers and
pendulous ovule. This affinity is confirmed by their geographical distribution, which extends over the
tropical and sub-tropical regions of the Old World.
In fact, Monetia is found from South Africa, through
the Indian Peninsula and Oeylon, to Malacca; Salvadora from the coast of Benguela, through North

Salvadora.

Flower cut vertically
Salvadora periica.

(mag.).

and India; and Dobera from Abyssinia and Arabia to the Indian Peninsula.
Gardner and Wight place Salvadoracees near Olcinecs and Jasmhiece, and Planchon is

Africa, to Palestine, Persia

As- to the

affinity,

also disposed to adopt this arrangement.

The bark of the root of the Salvadora persica contains acrid and vesicant properties, and that of the
stem is a tonic its red berries are edible [aromatic and tasting like Cress], as are those of S. indica [in
India they are not eaten], the leaves of which, like those of Senna, are purgative and vermifuge. This
plant [according to Royle] is the Mustard-tree of the Jews, alluded to in the New Testament parables.
;

CXLIV.

APOCYNE^.

—

(Apoctneaeum ;pars, A. L. de Jussieu. Apoctne^, B. Br.
Apoctnacb^, Lindl.)

—Yince^, B.C.

Corolla monojpetalous, hypogynous, regular, isostemonous, cestivation contorted
Stamens inserted on the corolla ; pollen granular. Carpels 2, distinct

valvate.

cohering

;

style

single.

minous.—imo^ milky.

rKtriT various.

Leaves

Embeto

or
or

albuminous, very rarely exalbuusually opposite or whorled.

CXLIV. APOCYNE^.
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acuminate or mucronate, often sagittate, sometimes slightly coherent, dehiscence
pollen granular, applied directly to the stigma.
Carpels 2, sometimes
distinct, sometimes cohering into a 2-1-celled ovary, sometimes 3-4, at first' undivided, separating after flowering into 3 or 4 long stipitate ovaries, united at their
tips by the persistent base of the style {Lepinia) ; style single, uniting the ovaries,
usually thickened towards the top, often dilated into a disk below the stigma ; stigma
generally bifid ; ovules usually numerous, anatropous or semi-anatropous. Pkuit
various.
Seeds usually compressed, often comose. Embryo straight ; albumen
cartilaginous or fieshy, sometimes scanty or
position and direction of the radicle
;

longitudinal

;

various.

SuB-OKDER

I.

—Ovary 2'-celled

Carisse^.-

;

placentation on the septum.

Fruit a

berry.

PRINCIPAL GENERA.
Hancornia.

Vahea.

Melodinua.

Carisaa.

Ainbelania.

Pacouria.

Collophora.

Carpodinus.

Sub-order

II.

ALLAMANOE^.^^Ovary

unilocular.

Couma.

Placentas

2, parietal.

Cap-

sule 2-valved.
GENtTS.
*Allamanda.

Stjb-ordee III. Ophioxtle^.—Fruit fleshy.

Drupes

2, 1 often

aborted.

PRINCIPAL GENEEA.
Tanghiniai

Ophioxylon.

Hunteria.

Alyxia.

'

Sub-order IV. Euapootne^.— Fruit with

Cerbera.

Ocliroaia.

Thevetia.

Eauwolfia.

2 follicles, sometimes fleshy, pulpy,

generally dry, often reduced to one by abortion, rarely united into a capsule.

PRINCIPAL GENERA.
*

Tabemffimontana.

—
CXLV. ASCLEPIADE^.
OTaries of
OleinecB

by

many
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They are connected with Subiacecs through Loganiaoets. They are allied to
woody stem, opposite leaves, Dostivation and hypogynous corolla, and by their genera
ovary, single style, anatropous ovule, dry or fleshy fruit, and albuminous embryo but the
genera.

their

with a 2-celled
Oteinece have an anisostemonous

;

corolla,

Apom/necB principally inhabit the intertropical zone of the Old and New Worlds, especially Asia
They are [comparatively] rare in extra-tropical hot and temperate regions. Most of
the species possess a milky juice, often rich iu india-rubber {CoUophora uUlii); this juice is sometimes
bitter and employed as a purgative or febrifuge, or depurative (Allamanda cathartica, Cafissa xylopicron,

beyond the equator.

tM^

sometimes acrid and very poisonous (Tanghinia

sometimes
Cerbera Ahoitai)
sometimes acid-sweet or unctuous,
edulia, Carpodinus dulcis, Ambelania Pacouna, Couma,
and much sought as food (^Carissa Carandas,
Taberneemontanq utilis, &c.). [Other india-rubber yielding genera are WiUughbeia in India, Vahea in
Madagascar, Haneoitiia in Brazil, Urceola in the Malay Peninsula, and Landolphia in West Africa.
Tanghinia, the Ordeal-tree of Madagascar, is the most poisonous of plants, a seed no larger than an almond
suiEces to kill twenty people.
Oleander wood, flowers, and leaves are veiy poisonous death has followed
using its wood as meat-skewers
an infusion of its leaves is an active insecticide, and its bark a ratpoison ; that of Wrightia antidyseniei-ica is a valuable Indian astringent and febrifuge.
W. tinctona
Edible fruits are produced by WiUughbeia edulis
leaves yield an indigo, and W. tomentosa a yellow dye.
and Urceola elastica. The wood of Aktonia scholaris is a bitter powerful tonic, much used in India. Ed.]
Plumiera

;

mild, scarcely bitter, and simply laxative (C'erSera

sctlutaris)

;

venenifltta,

;

finally,

C

;

;

CXLV.

ASCLEPIADE^.

—

(Apoctneaeum: pars, A.-L. de Jussieu. AscLBPiADE.a), Jacquini
AscLEPiADACE^, Lindl.)

—

Corolla hypogynous, regular, 5-Jid, isostemonous, cestivation usually contofted.
Stamens inserted on the corolla, usually cohering in a tube; anthebs introrse, 2—4OarpeLS 2 ovaries
celled pollen agglutinated in as many masses as there are cells.
styles juxtaposed, united by a common stigma oVuleS pendulous, anatrodistinct
Fkuit follicular. Embryo albuminous. Leaves opposite. Juice milky.
pous.
Woody, rarely herbaceous plants, usually climbing and milky stem and branches
;

;

;

—

;

;

AsctepittS,

Asclepias.

Flower (mag.).

Asclepids.

Diagram, sbowing the feiation of the
appendages to the anthers, aud that
ot the anthets to

puBcules.

the stigmatio cor-

Asclepias.

.

bearing pollSnznasses (mag.).

P.'etil

Stamen furnished
with its
appendages (mag.).
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Cynanchum.
Cijnanchum.
Anther, inner face
vmag.)'

(mag.).

Vincetoxicum,

Flower cut vertically (mag.;-

Periploca.

Pei'iplocOr.

Anther, partly in profile

Pollen-masses pend,eufc to the
base of the st^matic corpuscule
(mag.).

Anther, dorsal face
fmag.).

Stapelia.

Thick, aphyllous stem, with toothed
angles, bearing an umbel of flowers.

Stapelia.

Periploca.

Stapelia europcea.

PoUen'massea fixed to the top of

Flower (mag.).

the stigmatic corpQscule (mag.).

jointed, knotty, sometimes fleshy {Stapelia).

Leaves

Pollen formed of 4-poUen
granules (mag.).

opposite, rarely whorled or

alternate, obsolete or rudimentary in the fleshy species, petioled, simple, entire, exFlowers 5 , regular, very often in umbels
stipulate, or with interpetiolar bristles.

or panicles, rarely in cymes or racemes, very rarely solitary ; peduncles axillary or
Galtx free, 5-fld or -partite, sesbivati on imbricate. Corolla hypogyinterpetiolar.
nous, monopetalous, deciduous, campanulate,* urceolate, hypocrateriform, infiindibu--
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and throat furnished within with scales limb contortedStamens 6, inserted at the bottom of the

liform or terete, tube

;

imbricate or rarely valvate in aestivation.

corolla, and alternate with its segments ; filaments flattened, usually united in a
tubular column surrounding the ovary, and furnished behind the anther with a crown
with various appendages ; anthers introrse or lateral, 2-celled, generally cohering in
a tube ; cells back to back, parallel, sometimes divided by a septum, opening by a

pollen agglutinated into a
;
[Asclepias)
or
horizontal {Gonolobus) or
pendulous
;
erect (Stapelia), either one for each cell, or united in pairs belonging to two contiguous cells, fusiform, envelopfed in an oily matter, and adhering to the glandular
prominences of the stigma. Ovaeies 2, distinct, placentas nerviform, on ventral
sutures ; styles usually very short, closely appressed, and united by the common
stigma ; stigma with 5 rounded angles, their bases alternate with the anthers, and
provided with cartilaginous eoi'puscules, or with a gland which retains the poUinia
Follicles 2, sometimes 1 by
ovules numerous, anatropous, pendulous, multiseriate.
Seeds numerous, compressed,
arrest, on a placenta which detaches itself when ripe.
imbricate, often comose.
Embkto straight, in the axis of a fleshy albumen, rarely
exalbuminous ; radicle superior.

longitudinal or apical

mass

pollen-masses

slit,

rarely transverse {Gonolobus)

(pollmia)

;

[The following arrangement
dromus."

is

that of Decaisne, in

—

free,

De

Candolle's

"Pro-

Sub-order I. PEEiPLOCEJi. Filaments more or less distinct anthers with. 20-10 pollinia,
or applied to the top of the stigma; pollen of 3-4 grains. (Asiatic and African). *Peri-

ploca,

;

Semidesmus, Sireptoccndon.

Sub-order II.

Secamon.s).

—Filaments coherent;

fours to the top of the corpuscules of the stigma.

anthers 4-oelled
(Asiatic

;

pollinia 20, applied in

and African).

Secamone, Toxo-

carpus.

Sub-order III.

Euasclbpiade.!!.

—Filaments coherent

in pairs to the prominences of the stigma; separated

;

anthers 2-ceIled

;

pollinia 10, fixed

by a longitudinal furrow.

—

Division I. Astephanj!. Throat of the corolla without scales.
(African and American). Asiephanus, &c.

Staminal corona

—

Division II. Mickolomj!. Throat of the corolla furnished with fleshy scales.
(African and Arabian). Microloma, &c.
0.

Staminal

crown

—

Staminal crown simple, of 6 segments segments inserted at
Division III. HAPLOSTEMiia:.
the base of the gynostegium, simple, entire or 2-fid. Metastelma, Boulinia, Acerates, Vineetoxieum, R'aplostemma, &c.
;

Division IV. CtnoctOnj!.— Throat of the corolla naked. Staminal crown simple, cupshaped or tubular, mouth sub-entire or lohed. Orthosia, *Gynoetonum, Holostemma, *Amuja, &o.

—

Division V. SaecostemiM. Throat of the corolla naked. Staminal crown usually double
inner of 5 segments, which are fleshy or ligulate or more or less

outer short, innate-lobed

rounded and tumid.

;

;

Oalotropis, Pentatropis, Sarcostemma, Dcemia, &c.

Staminal crown campanulate,
Division VI. Eustegijj.— Throat of the corolla naked.
double or triple segments more or less connate below, opposite or alternate, produced into a
linear appendage, surrounding the sessile or stipitate gynostegium. Eustegia, Gijnanchum, &c.
;

;
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—

Division VII. Asglepiadj!. Throat of the corolla naked. Staminal crown of segments
segments concave or hooded, inserted at the base, rarely at the top, of the gynostegium, with
often a ligulate appendage on the inner face, or thickened in the middle and then toothed at
the side.

Gomjphocarpus, *Asclapias,

.5

;

iScc.

—

Division VIII. DitasSjE.
Staminal column compound, of 2 opposite series, linear, equal
or the outer ovate and minutely toothed.
(America. Shrubs ; flowers small, hoary within).
Ditassa, Tassadia, &c.

—

Division IX. Oxtpetalji.
Staminal crown adnate to the corolla-tube, tubular or of 5
segments; segments simple or toothed internally. PoUinia fixed to a broad geniculate process.
Stigmatic capsule linear, often horned or spurred at the base stigma long, often dilated,
;

truncate or deeply 2-7-fld.

(Perennial twining American plants).

Sub-order IV. Gonolob^.

—Filaments connate.

Anthers

*Oxypetalum, &c.

2-celled, dehiscence transverse.

Pollinia 10, horizontal, fixed in pairs to a longitudinal bipartite furrow of the stigmatic process
tips usually pellucid

herbs).

and hidden under the depressed stigma.

Stapelm.

Sub-order V.

membrane.

—Pilamenfcs

connate

;

anthers usually terminated by a simple

Pollinia 10, ascending or erect, fixed in pairs to the stigmatic process, opaque at

both ends, or pellucid at the sides or above.
World).
•

(Perennial twining American

*Oonol6bus, Fischeria, &c.

Division

I.

Division' II.

—

Pollinia opaque at both ends.
Oym/nema, Sarcolohus, &c.

Peegulabiji.

laria, *8tephanotis,

(Twining plants, often fleshy herbs, of the Old

Ceeopegij!.

—Polhnia pellucid

at the top or

*IIoya, *Ceropegia, Boucerosia, Muernia, *Stapel{a, &o.
Asclepitidees

Tylophora, Marsdenia, Pergu-

were formerly placed in the same family

—^Ed.]

side.

Leptadenia, Bischidia,

aa Apocynecs ; the exceptional structure of the

pollen and stigma, however, separates them, as do the usually coherent filaments.

by

their nearly free filaments connect the

oi Apocynece,

two

families.

P&'iplocece,

Their aflSnity with Gentianece

some genera of which have their carpels united into a l-S-celled ovary.
same countries as Apocynece the fleshy species all belong

is less

however,
than that

to the Old World,
;
and especially to South AMca. Their medicinal properties reside in their milky juice some are emetics
(Vincetoxicum officinale, Gomphocarpus crispits, Secamone emetica, &c.) others are purgative (jCynanchum
monapelienae, Solenostemma Arghel) ; some are sudorifics {Hemidesmus indicits) ; the acrid milky juice of
others is used to poison arrows (Gonolohts maorophyllus), or wolves {Periploca grtBcd), whence the names
of Wolf s-hane and Dog's-hane, given to several species. In others, again, the milk has no acridity, and is
alimentary {Gymnema laetiferum, the Cow-plant of Ceylon, and the Cape Oxystelma esculentum).
[The Asclepias decumbens of Virginia causes perspiration without increase of animal heat, and is used
in pleurisy. A. tuberosa is a mild cathartic ; A. curassavica is the well-known American Wild Ipecacuanha,
an emetic and purgative. Tylophora asthmatica is one of the most useful medicines in India as a cure for
dysentery. Sarcostemma glaucum is the Ipecacuanha of Venezuela. Cynanchum acutum is the Montpellier
Calotropis gigantea yields Mudar, a celebrated Indian drug, a tonic, alterative and purScammony.
gative ; the root of Hemidesmus indicus is in no less repute as a substitute for Sarsaparilla,
Some Indian species yield most tenacious fibres, as Marsdenia tenacissima, Orthanthera viminea, and
Calotropis gigantea ; others dyes, as Marsdenia tinetoria ; and, lastly, others a good Caoutchouc]

Asclepiadece inhabit the

;

;
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LOGANIACE^.

—

(LoGANiE^, B. Br. PoTALiE^, Jfarims.— Stetchnb^, D.O. — Stetchnace^,
Blume. LoGANiAOE^, Potaliace^ et Apoctneakum pars, Lindl.)

—

2

$

Logania

CoEOLLA monopetalous,
valvate, contorted or convolute.

or many-ovuled cells

—Leaves

;

Logania*
flower cut Tertically (mag.).

Logania.

nei-iifolia*

Logania.
flower out vertically (mag.).

Logania.
Capsule (mag.).

Logania.
FistU (mag.).

Diagram.

Jiypogynous, regular, generally isostemonous,

Stamens

ovules anatropous

cBsHvation

Ovaet of 2-4 1Embeto albuminous.

inserted on the corolla.

or semi-anatropous.

opposite.

Stem woody, rarely hei-baceous. Leaves opposite, stipulate, or exstipulate
when the dilated and connate bases of the petioles embrace the stem, with a short sometimes obsolete border ; stipules adnate on both sides to the petioles, or free and interpetiolar, or cohering in a sheath, or axillary, dorsally adnate to the base of the
Flowbes 5 , regular, very rarely anisostemonous, axillary and solitary, or
petiole.
racemose or corymbose sometimes in a terminal corymb or panicle. Calyx mono;

sepalous with valvate aestivation, or of 4-5 free imbricate sepals.

Cokolla hypo-
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1
Logania.
Seed, ventral
face (mag.).

Logania,
Seed, dorsal face
(mag.).

Logania.

Seed cut vertically

Fagrcea.

Ovule (mag.).

(mag.).

;:0:
1

Logania.
cut transvevsely
(mag.).

Fagrcea,
Anther, dorsal face
(mag.).

Fagrosa.
Transverse section of
anther, showing the voluminous connective
(mag.).

Fagrcea.

Transverse section of ovai'y
JO.

Fagrcea.
Pistil (mag.).

lyes/onfainea.

Desfontainea spinosa.
Flower (mag.).

Stamen with volumi-

Deafontainea.

tious connective

Placenta cut transversely,
hearing 4 ovules (mag.).

(mag.).

Desfontainea,

Berry (mag.).

gynous, monopetalous, rotate, campanulate or infundibuliforra, limb 5-4-1 0-fid,
Stamens inserted on the corolla-tube or
aestivation valvate contorted or convolute.
4-5-fid
corolla,
opposite in the 10-fid coro\\2,\ filaments
throat, alternate in the
filiform or subulate

superior, 2-4-celled

5

;

anthers introrse, 2 -celled, dehiscence longitudinal.
style fi.liform,

Ovary

simple; stigma capitate or peltate or bilobed;

numerous, semi-anatropous, attached to the septum, or ascending from the
base of the cell, rarely solitary, and peltate by their ventral face, very rarely erect
Fruit capsular, septicidally or
at the base of the cells and anatropous {Gcerinera).
with
2-valved,
or
of
2
cocci
transverse
dehiscence
sometimes a berry
septifragally
Seeds numerous or solitary, sometimes winged. Embryo stra,ight, in
or drupe.
the axis or base of a fleshy or cartilaginous albumen radicle inferior or vague.
ovules

;

;

[The following is Mr. Bentham's
Soc. Lond. i. 88) :—

classification of the Loganiacece (Journ. Linn.

OXLVI. LOGANIACEJ].
Teibe
listeria,

I.

ANTONiEa).

— Ovules

numerous
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in the ovarian cells.

Seeds winged.

Antoriia,

&c.

Teibe

Euloganiej!.

II.

naked or hardly winged.
Teibe

III.

'Fagumem.

— Ovules

numerous

in the ovarian cells.

Fruit capsular.

Seeds

Spigelia, Mitreola, Mistrasaame, Logania, Nuxia, Buddleia.

—Ovules numerous in the ovarian

cells.

Fruit a berry. JDesfontamea,

Fagrcea, Strychnos, &o.

Teibe IV. G^RTNEEBiE.

—Ovules

solitary, rarely

geminate in the ovarian

cells.

Gardneria,

Ocertnera, &c.]
Loganiacece are very closely allied to Ruhiacece (see this family).

They approach

Gentianecs in the

opposite and entire leaves, the insertion, aestivation and isostemony of the corolla, the capsular fruit, and

the presence of albumen

hut Oentianem differ in the 1- or incompletely 2-celled ovary, anatropous ovules
affinities and differences are the same in ApocynecB, whose fruit, like that of
Loganiacets, is a capsule, berry, or drupe ; but they are distinguished by their milky juice, the always
isostemonous corolla, and numerous genera with free carpels. The little group of Desfontainece also
approaches Zo^amaeeje, of which it has nearly all the characters; hut its sestivation ia contorted, the
placentation is parietal, and the leaves are always exstipulate. Loganiaoe<B are scattered over the tropical
regions of Asia, Africa and America, and extra-tropical Australia.
Most liOganiacecB have a very bitter juice. The species of Strychnos contain in the bark of their root
and in their seeds two alkaloids (strychnine and brucme), combined with a peculiar acid {igasuric acid),
principles which are extremely energetic their action on the nervous system is most powerful, whether
as invaluable medicines or as mortal poisons. A decoction of the root of S. Tieute is the tjetteh, with
which the Javanese poison their arrows ; and which, when taken internally, also acts as a poison, but less
rapidly than when absorbed through the veins. The natives of South America also use two species of
Strychnos to poison their arrows; this poison, called curare, is prepared by mixing the juice of the bark
with pepper, the Indian berry, and other acrid plants, and is preserved in little vases of baked earth. It
is supposed that the curare acts as a ppison only through the blood, and that it may be swallowed without inconvenience ; it is certain that chemists have found no alkaloid in it. The seeds of S. N^ix vomica
act as a powerful excitant of the .spinal cord and nerves, and stimulate the functions of the organs of voluntary motion, in cases of paralysis which do not proceed from injury 'to the brain, for which the seed itself,
Spigelia anthelmintica, an American plant, very
or an extract, or its alkaloid, strychnine, are employed.
poisonous in its fresh state, is innocuous when dry, and is a successful vermifuge. >S. marylandica is a
[Strychnos pseudo-quina is k reputed Brazilian febrifuge, and
less active but also useful vermifuge.
yields Copalche bark.
S. Ignatia yields the Ignatius Bean of India, used as a remedy for cholera. S.
potatorum yields the celebrated Clearing Nut of India, which clarifies foul water when this is put in a
vessel of which the inside has Ijeen rubbed with it.]

and exstipulate

leaves.

;

The

;

CXLVII. GENTIANE^.
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CXLVII.
(Gentiane^,

GENTJANE^.

Jussieu.

— Gentianacb^,

Lindl.)

Corolla monopetalous, hypogynous, isostemonous, cestivation contorted or indupH5-4—6-8-^(?.
Ovart 1- or sub-2-celled ; ovules go, anatropous, horizontal,
Capsule dehiscing along the margins of the carpels. Embeto
placentation parietal.
cate,

albuminous.

Anmial or perennial herbs, sometimes woody below, rarely througliout, sometimes
Leaves opposite, sometimes whorled, '^erj

climbing, nsually glabrous, juice watery.

Cfh

/^^^

Erythrcsa.

Flower (mag.)<

Erythroea.
CoroUfi and andrcecium lai^

open

Ei^lhrcea.

Calyx (ma^O-

(piag,)-

Erythr(sa.
Transverse section
of ovary with two incomplete cells (mag.).

G-entian.

Erythrcea.
Pistil (mag.),

Gentian.

Flower cut

vertically.

Seed cut vertically
(mag.).

CXLVII. GBNTIANE^.
rarely alternate or rosulate, nearly always simple
5

,

and

660

entire, exstipulate.

Plotvers

Calyx

persistent,

generally regular, terminal or axillary, inflorescence various.

of 6-4 sepals, rarely 6-8, distinct or more or less cohering, sestiration valvate or

Corolla monopetalous, hypogynous, infundibuliform or hypocrateriform
throat naked or furnished with a delicate fringed ring limh naked or
ciliate, or studded with glandular pits, aestivation valvate or induplicate.
Stamens
inserted on the corolla-tube or -throat, alternate with its lobes filaments equal or
nearly so, bases rarely dilated and united into a ring anthers 2-celled., introrse,
dehiscence usually longitudinal, sometimes apical. Carpels 2, connate into a 1- or
more or less completely 2-celled ovary; style terminal, sometimes very short or
contorted.

or sub-rotate

;

;

;

;

wanting ; stigma bifid or bilamellate ; ovules numerous, rjiany-seriate, anatropous.
Capsule 2-valved, usually placentiferous at the edges of the valves. Seeds minute.
Embryo minute, in the base of a fleshy copious albumen ; radicle near the hilum,
nearly always centrifugal,

[The following
Teibb

is

Grisebach's arrangement of Gentianeoe

EuQENTiANEJB.

I.

—Leaves opposite,
Sub-tribe

1,

—CoroUarlohes contorted,

Sub-tribe

2,

Cgi,OBEji.

Ghironia, Essacvmi,

3.

filling

the cavity of

tlie

seed.

<fcc.

—Anthers with an obvious connective, often twisted.

Sablatio; Sebaea, Srythrcea, GJilomx,

Sub-tribe

—

CHIEONIE^.^^-Anthers erect, cells opposite, without a distinct connective,

dehiscence lateral, often short and pore-like.

deciduous,

Albumen

:

Lisunthe^.

Style distinct,

<^e.

—Anthprs with an obvious

Style persisteat.

connective.

Lisi-

anthus, LeiantJius, Voyria, &c.

Sab-tribe 4,

Stigmas

Sweetie ji.^Anthers with an obvious connective.

confluent on the branches of a persistent style,

2,

persistent or

Qentiana, Orawfurdia, Fleurogyne, O^lieUa,

Halenia, Swertia, &c.

Teibe

II,

Mbnyanthe^,

the cavity of the seed,

— Corolla,lobes induplicate in estivation.

— Leaves alternate.

Villarsia, Menyanthes,

Albumen

Limnanthemum,

Gentianets are near Loganiacets, ApopynecB, and Asdepiadea (see these families).

characters in

common with Qemeracem, and

especially with the genera

with

smaller than
&c.]

They have

also

free ovaries, as the opposite,

capsular fruit, and fleshy albumen; hut GemeracecB
with imbricate aestivation, and an axile embryo, and are usually
perigynous. QrohaticheeB present the same affinity, and they have also, like Gentianeee, a minute and basilar
embryo, but they are parasites, and the scales which take the place of leaves are alternate. There is also
some analogy between the true Gentianecs and PohmoniaoecB.; but the latter are separated by the manycelled ovary, axile placentation, loculicidal capsule, and alternate leaves.
GentianecB are scattered over the surface of the globe ; they inhabit the mountains of the northern
hemisphere ; they especially abound on tropical [and temperate] mountains [whence their absence from
Gentianeee supply tonic medicines, owing to their containing a
the polar regions is very remarkable].

leaves,

anatropous

ovules, parietal

have irregular anisostemonous

placentation,

corollas

named gentianin. The chief indigenous species is the Yellow Gentian "{Gentiana Med),
one of the earliest of known medicines. G. cruciata is also a febrifuge and vermifuge ; its root was in
repute among the ancients as an antidote to the plague and the bite of mad dogs. The Centaury (Erytkreea
Centauriuni) is employed as a substituteTor Gentian ; its flowering tops contain, besides a bitter principle,
an acrid substance which increases its topic and febrifugal action. The Water-Trefoil, or Buckbean,
bitter principle
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CXLVIII.

HTDROPHYLLE^.

(Menyanthes trifoUatd) has the same properties as the Centaury, and is also used as an antiscorbutic, as ia.
Villarsia nyinphcemdes, both indigenous plants.
[The rootstock of Menyanthes is intensely bitter, and an
excellent tonic. Various species of Ophelia supply the celebrated Chirita of the Indian Pharmacopoeia.

American Calumba

is

the root of Frazera Walteri.

CXLVin.

—Ed.

j

HYDROPHYLLEyE.

(Hydeophtlle^, E. Br.

—Htdeophyllacb^, Lindl.)

Corolla monopeialous, inserted on a hypogynous d/isle, isostemonous, (Estivation
Stamens 5, inserted at the hottom of the corolla-tube. Ovary 1- or incompletely 2-celled
ovules with a ventral hilum. Fruit capsular, or almost fleshy.
Embryo straight, albuminous. Radicle vague.
Annual or perennial herbs with watery juice and angular stems. Leaves
imbricate.

;

Sydropliyllum virginicum.

Hydrophyllvfn.

Flower cut Tertioally (magj.

Bydrophyllum.Fruit (mag.).

;

CXLIX. HTDEOLBAC^ai.
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LlhHa.
Phacelia,

Flower- bud (mag.)>

P/iacelia.

Ellma.

Cylindrical

Seed cut vertically

embryo

Diagram,

(mag.).

(mag.).

alternate, the lower sometimes opposite, exstipulate.
I^lowers 5, regular, in
spikes or scorpioid racemes, very rarely solitary on axillary peduncles.
Caltx
Cokolla monopetalous, inserted outside
5-partite, persistent, aestivation imbricate.

a hypogynous disk, campanulate or sub-rotate, very rarely infundibuliform, tube
often furnished with scales within alternate with the stamens, limb 5-fid, aestivation
imbricate.
Stamens 5, inserted at the bottom of the corolla-tube, and alternate
with its lobes filaments with various basal appendages ; anthers introrse, 2-celled,
;

longitudinal.
Ovabt 1- or incompletely 2-celled ;
placentas 2, linear or dilated, adnata by the base and apex to the ovary, but the
dorsal face often free ; style terminal, 2-fid at the top, lobes terminated by a papillose
versatile, dehiscence

dorsifixed,

stigma

;

ovules 2 or more, attached

membranous or almost

by their ventral

Capsule
on the middle of the valves.

face, semi-anatropous.

fleshy, 2-valved, placentas 'free or

Seeds angular or sub-globose. Embbto straight, in a copious cartilaginous albumen,
axUe or excentric ; radicle distant from the hilum, vague, or rarely superior.
PEINCIPAL GENERA.
'

Hydi'ophyllum.

*

'

Phacelia.

'

Nemophila.
Cosmanthus.

* Eiitoca.

EllLsia.
*

Whitlavia.

They also approach Sydrokacece, which only
the anatropous ovules and distinct styles. They were long confounded with Borraginete, hut
their only resemblance is in the scorpioid inflorescence.
Hydrophylka abound in the temperate regions of North America ; they are rare in extra-tropical
Hydrophyllece are near PokmoniacecB (see this family).

differ in

South America, and

still

rarer in the tropics.

One

species only,

H.

cnnadense, is used in medicine, being

considered in America a specific for snake-bites.

CXLIX.

HYDROLEACE^.

(Convolvuloeum: genera, jMssieM.—Htdeoleace^,

Br.)

CoTiOhhA monopetalous, hypogynous, isostemonous, wstwation imbricate. Stamens
inserted on the corolla-tube. Ovabt more or less completely 2-celled ; ovules anatropous

STYLES

2, distinct.

Capsule

loculicidal or septifragal.

Embbto

Annual herbaceous or sub- woody plants with watery juice

albuminous.
;

stem and branches

;
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HTDROLEACE^.

Wigandia caracasana.

Hydrolea.

Seed entire and out longitudinally (mag.)-

often glandular-pubescent or clothed with stinging hairs, or sometimes with axillary
spines.

Leaves

alternate, exstipulate.

or scorpioid spikes.

Caltx herbaceous,

Flowees 5 , regular, solitary or in corymhs
6-fid or -partite.
Coeolla monopetalous,

hypogynous, infundibuliform or sub-campanulate or sub -rotate, limb 5 -fid, aestivation
Stamens 5, inserted on the corolla-tube, alternate with its divisions
imbricate.
filaments filiform-subulate, sometimes dilated and arched at the base ; anthers

—

—
POLEMONIACEiE.

CL.

Ovaet with

2-celled, dehiscence longitudinal.
2,

terminal, distinct

stigmas capitate

;

;

ovules

56;}

2 more or less complete cells ; styles
numerous, anatropous, horizontal or

Capsule with

2 Talres, sometimes septiferous, leaving the placentiferous
sometimes loculicidal and semi-septiferous. Seeds numerous, minute,
angular ; testa membranous, loose, striate or areolate. Bmbeto straight, in the axis
of a fleshy scanty albumen ; radicle near the hilum, centripetal or superior.

pendent.

septum

free,

[Arrangement of Hyd/roleaceoe by Choisy in De Candolle's
Teibe

Htdrobej!.

I.

placenta on each face.

Tbibb

II.

Nambj).

— Capsule

— Capsule

We have indicated -the
families).

They

are

septum

Prodromus

free, single,

'

:

with a fungous

Hyd/rolea.

Nama, Wigandia,

centas.

2-celled, septicidal;

'

affinities

common

1-3-celled, looalicldal;

septum double, with lamellar

pla-

&c.]
oi Hydrokacece with Polemoniacece and Hydrophyllets (see these

in tropical and extra-tropical America;

representative in the Old World, where

it

CL.

but Sydrolea

the only-

itself is

inhabits wet places in the tropics.

POLEMONIACE^.

(PoLEMONiACE^, Vcntenat.

—Polemonide^, B.C. — Cobjeace^, Bon.)

CoEOLLA monopetalous, hypogynous, regular, isostemonous, aestivation contorted.
Stamens 5, inserted at the middle or on the top of the corolla-tube. Ovaet S-celled
OVULES solitary and erect, or numerous and ascending. Capsule B-valved. Embeto
;

EADICLE superior.
;
Herbaceous plants, rarely sub-woody or woody, with watery juice. Leaves
Elowees 5 rarely solitary,
alternate, the lower sometimes opposite, exstipulate.
usually in a panicle or corymb or involucrate head. Calyx monosepalous, 5-fid.
CoEOLLA monopetalous, hypogynous, infundibuliform or hypocrateriform, limb
Stamens 5, inserted on the corolla-throat or tube,
5-partite, aestivation contorted.
and alternate with its lobes; awi^ers 2-celled, dehiscence longitudinal. Ovaet
seated on a more or less obvious glandular disk, 3-5-celled ; style terminal, 3-fid, or
5-lid at the top, papillose on the inner surface ; ovules either solitary and erect at
the inner angle of the cell, anatropous, or numerous, biseriate, peltate by the ventral
Capsule membranous or sub-woody, rarely
face, ascending and semi-anatropous.
fleshy, of 3-5 valves septiferous in the middle. Seeds angular or compressed ; hilum
basilar or ventral ; testa sometimes formed of mucilaginous cells with unroUable
Embeto straight or nearly so, in the axis of a fleshy albumen ; cotyledons
tracheae.
albuminous

,

foliaceous

;

radicle inferior.

[Polemoniacece have been divided by A. Gray into two groups
1.

Stamens unequally

inserted.

*PMox, *Gollomia (including

:

*Leptosip7ioii), Nanarratia,

Hugelia, *Gillia, Leptodactylon.
2.'

Stamens equally

inserted.

*Qilia,

*Polemonium,
o o 2

*Loeselia, *Ganiua,

*Cobxa.

— Ed.]
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CL.

POLEMONIACE^.

Polemonium.
Stamen, inner face
(mag.).

Polenumivm,^

Polemonium asruleum.

PoUmomacem
alternate leaves,

men

;

Polenwnium,

Diagram.

Polexnoiimm.

are closely allied to Convohulacecs ("which see).

hypogynous and isostemonous

albumen

is

Seed, entire and cut
vertically (mag.).

They approach HydrophylhcB

corolla, loculicidal capsule, axile

but in Hydrophyllece the Eestivation of the corolla

placentation, the radicle superior, and the

Fruit (mag.).

in the

embryo and copious albu-

imbricate, the ovary sub-2-celled with parietal

cartilaginous.

besides which the styles are distinct and the ovules horizontal.

SydrohaeecB agnee and

differ similarly;

Polemoniaceee are also distantly allied to

Gentianets (which see).

Polemoniaceee mostly inhabit the west of extra-tropical America ; very few occur in the temperate
and cold regions of the Old World. The Jacob's Ladder, or Greek Valerian (Polemonium ecemleum),
is mucilaginous, nauseous in scent and bitter ; in some countries its leaves are applied to ulcers following
contagious diseases, and the Russians givs a decoction of it in cases of hydrophobia.

CLI.

CLI.

CONVOLVTJLAOEiB.

565

CONVOLVULACEJE.

(GoNvOLVTTLi, JMss-iew.— CoNVOLVULE^, V&ntenai.

[Eetcibe^,

— ConvolvulaoEjE, B.C.)

Endl.']

Flower out

Calystegia,
v-erticaUy, witl"-. its

two

foliaceous

bracts resembling an accessory calyx (mag.).

^alystegia septum.

Calystegia.

Stamen (mag.)-

Calystegia.
Pistil (inag.).

Bindweed,
Calysfegia.

,

Diagram of the flower and'two foliaceous bracts.

Bindweed.
laid open (mag,).

Embryo

Seed, entire and cut
TertlcaJIy (mag.).

; ;;;
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CLT.

CONVOLVULACE^.

Corolla monopeialous, hypogynous, isostemonous, regular, aestivation contorted.
Stamens 5, inserted at the bottom of the corolla-tube. Ovary of 4 \-2-ovuled cells.
Ovules collateral, erect, anatropous. Capsule with valves detaching from the septum,
or a BERRY.
Embryo curved; albumen mucilaginous; cotyledons folded; radicle
inferior.

Herbaceous, sub-woody or woody plants.

Leaves

erect, juice usually milky.

Stem generally climbing, ra.rely
Flowers 5 regular

alternate, exstipulate.

,

peduncles axillary or terminal, simple or trichotomous, usually bibracteolate

;

bracts

sometimes close together, enveloping the flower. Calyx of 5 sepals, usually free,
persistent.
Corolla hypogynous, monopetalous, campanulate or infundibuliform
or sometimes hypocrateriform, limb 6-fid or forming 6 folds, aestivation generally
Stamens 5, inserted at the bottom of the corolla-tube, alternate with its
contorted.
lobes filaments usually dilated below, filiform above ; anthers introrse, 2-celled, deOvary sometimes girt by a disk, with 2-3-4 1-2-OYuled
hiscence longitudinal.
cells, or 1-celled and 1-ovuled by atrophy of the septum
style terminal, simple or
;

;

Fruit either capsular,
column at its base or fleshy,
indehiscent.
Seeds erect ; testa sometimes very villous albumen mucilaginous,
scanty.
Embryo more or less curved ; cotyledons foliaceous, folded or crumpled
2-partite; ovules solitary or collateral, erect, anatropous.

1-4-celled, valves separating from the placentiferous

;

;

radicle near the hilum, inferior.

[Arrangement of Gonvolvulacece
Tribe

I.

style simple.

Tribe

:—

AEGTREiEa;.—Fruit indehiscent, coriaceous or sub-baccate.
Embryo with distinct cotyledons. JMvea, Argyreia, &c.

II.

—

Fruit capsular.
Carpels connate style simple. Embryo with
QuamocUt, Batatas, Pharbitis, Ipomma, Jacquemontia, Convolvulus, Ardseia,

Convoi.vulej!.

distinct cotyledons.

Carpels connate

;

Parana, JSvolvulus, &c.

—

Tribe III. Dichondrbj!. Fruit of distinct dry carpels, each with one
with distinct cotyledons. See DiCHONDREiE, p. 667.
Tribe IV.

style.

Embryo

Cqscdteji.— Fruit capsular, often transversely dehiscing. Carpels connate
Embryo spiral, without distinct cotyledons. See CnscuTEJ), p. 668.

styles 2, rarely connate.

Tribe V. Erycibe^,
sessile 6-lobed stigma.

— Fruit baccate.

Embryo with

Carpels connate into a 1-celled ovary with a sub-

distinct cotyledons.

Hrycibe."]

Convolmdacece are near Cuscutem and Dichondrea (see these families).

They approach Polemoniacea

in the insertion, isostemony and aestivation of the corolla, structure of the ovary, anatropy and position
of the ovules, capsular fruit, alternate leaves, and often climhing stem ; hut in Polemoniacem the ovary

has three many-ovuled

cells, the capsule has semi-septiferous valves, the emhryo is straight and axile,
and the fleshy albumen abundant. There is a certain analogy between Convolmtlaceee and Cordiacea in
the form and sestivation of the corolla, the 2-4-celled ovary, bifid style and anatropous ovules; but in
Cordiaceee the radicle is superior, the straight embryo exalbuminous, and the cotyledons are folded longi-

The erect species approach Solaneee in the insertion, isostemony, aestivation and form of
the corolla, in the 2-celled ovary, capsular or berried fruit, curved embryo, inferior radicle, and alternate
leaves but in Solaneee the ovule is campylotropous, the albumen copious, and the radicle is distant from
the hilum. There is also a distant connection between Convohidacete and Hydrophyllea (which see).
tudinally.

;

CLII.
ConvohulacecB are chiefly tropical

;

DICHONDEE^.

567

they decrease northwards, and are very rare in our climate, and

absolutely wanting in the arctic regions and on mountains.

Many

species possess a

milky juice contain-

ing a highly purgative resin this resin, which especially abounds in the rhizome, owes it* properties
solely to the presence of an aromatic principle
for rhizomes which have been pulverized and long exposed to the air lose it, although preserving the purely resinous principle. The species most in use are
;

;

Jalap (^Convolvulus Jalapa and C. Schiedeanus), from Mexico [the best is from Sxogonium Purga] the
Turbith (C. Turpethuni), a native of the East Indies; Scanimony (C Scammonia and C. sagittcefolius),
;

from the Asiatic Mediterranean region [and the Ipomtzn pandurata of the United States].
The
rhizomes of our indigenous Bindweeds are also purgative, but the exotic species are much more active.
The American genus Batatas comprises several species in the rhizomes of which (called Sweet Potato)
the resinous principle is replaced by an abundant quantity of starch, and they are thus sought for as a
[^Convolvulus dissectus is said to abound in prussic acid, and to be used iu the
food similar to potatos.
Oil of Ehodium is the produce of the rootstock of Shodor/ma.
Ed.]
preparation of Noyau.

—

cm. DICHONDRE^,
(ConvolVulaoeaeum

genera, Endlicher.)

m

the insermay he considered as a tribe of ConvolvUlace6&j with whidli they agree
and isostemony of the covoUa, the number of carpels and of the erect anatropoua ovules,
the mucilaginous albumen, and the contoi:tuplicate cotyledons j it has been separated on account of its

This

little fiimily

tion, regularity^

Dichondj'^,

Flower

biit vertically (inag.)*

Dichondra,

Dichondrd repenSi

Corolla and androecium laid open (mag.)»

Dichondra,
Pistil (mag.).

iHcIiondra,
Bingle carpel (mag,).

I)ichondrai

Carpel cut yertically (mag,),
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CLin. CUSCUTE^.

Dichondra.

Ovule (mag.).

free carpels (of
corolla.

which there

Dichondra,
Seed cut transversely (mag.).

Dichondra,

Dichondra,
(mag.).

Embryo

Enabryo (mag.)*

are 2-4, united in pairs), its basilar styles

The genus Dichondra comprises a few herbaceous,

and the valvate

the hot regiona [chiefly] of the southern hemisphere and of America.
South African shrub.

CLIIL
(Convolvulorum:

jpars^ Jussieu.

sestivation of its

climbing, not milky species, which live in

The genus Falkia

is

founded on a

CUSCUTE^.

—Cuscute^,

Presl.

— Cuscutin-^, Linh,)

Cuscuta,

Transveree section
of fruic (mag,).

Cuscuta.

Flower cut vertically
(mag.).

Cuscuta,

Andrcecium and corolla laid open, the latter
showing on its tube petaloid laciniate
scales, alternating with its lobes (mag.).
Cuscuta.

Seed (mag.).

Cuscuta.

Seed cut Tertlcally,"

CuscUa minor (mag.).

Cuscuta,

Calyx and

pistil

(mag.).

showing the embryo
coiled round
the albumen (mag,).

The genus

Cuscuta, which constitutes this little family, is separated from
Conmlmlacece only by its
stems of a reddish or gx-eenish-yellow colour, the absence of leaves, and its
parasitism on other
plants by means of suckers, by the [often] transverse dehiscence of its capsular
or sometimes fleshy fruit
and by the acotyledonous embryo, which is coiled spirally lound the albumen. The flowers
are in a
filiform

and are usually bracteate.
and temperate regions, as paiasites on the stems of many herbaceous
or
even woody plants, which they exhaust by absorbing their elaborated sap. The Small Dodder (C.
minor)
lives on Field Clover, Lucerne, Thyme, Broom, Furze, Heath, &c.j the C. tfensj^ora infests
Flax fields j the
Large Dodder (C majw) is parasitic on Nettles and Hops, and even invades the peduncles of the Vine
enclosing them in its thread-like branches, whence the name of Bearded Grapes, given to
the clusters
whose nutriment it has appropriated.

head or

spike,

Cuscutets inhabit all hot

CLIV. BOBEAGINEiE.

CLIV.
(AsPERiPOLi^jiv.

—BoRRAGiNE^,
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BORRAGINEjE.

Jitmei*.

— BoRRAaiNE^ ET Heliotropicb^, Schrader,

ABaUZIEiE ET BORRAGINE^, Link,
AsPERiF0Li^5 Endlicher,)

EhBBTIACE^ ET BOREAaiNACEiE,

Lindl.

Comfi-ey.
Myosoiis,

Puimonaria

officinalU;

Fruit entire (mag,).

Fruit cut vertically (mag.)-

Cai*pel, entire

and cut

vertically (u ag.).

CLIV.
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BOEEAGINE^.

Cerinihe,

Mower.

Comfrey.

{Symphytum

officinale.)

Comfrey,
Flower cut vertically (mag.).

Comfrey.

Diagram.

Comfrey, Flower (mag.).

CeHnthe,

Ehretia,
laid

Andrcecium and corolla

Diagram.

open (mag.).

Ehretia,
Pistil

Comfrey.
ristil

and calyx cut

vertically (mag.).

Ehreiia.
Transverse section of ovary (mag.).

cut vertically
'
(mag.).

\

\

OLIV. BOREAGINEiE.
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Q/noglossum.
Fruit unequally developed (mag.).

Heliotrope.

Cynoglossum omphalodes.
(Omphalodes vej'na.)
'

Tomneforlla.

Cynoglossxim.

Heliotrope.

Pistil (mag.).

Flower (mag.)-

Andrcecium and corolla
(mag.).

laid

open

Heliotrope.
Pistil (mag.).

—
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CLIV.

—

;

BOEEAGINB^.

anatropous or semi-anatropous. Fruit composed of 4 distinct or geminate nucules,
or a drupe with 2-4 kernels.
Seeds iuTerted, straight, or a little arched; albumen
0, or reduced to a fleshy layer. Embbto straight or a little curved ; radicle superior.
[BorraginecB have been thus classified

L

Teibe

Cokdie^.

— Ovary

undivided

indehiscent, usually fleshy, 4-seeded.

See CoEDiACEJi,

or trees.

;

by De Candolle

style terminal

:

(rarely 0), twice forked.

Albumen

Cotyledons longitudinally folded.

0.

Fruit

Shrubs

p. 573.

—

Tribe II. Eheetiej!. Ovary undivided style terminal, 2-lobed. Fruit indehiscent, 4seeded.
Cotyledons flat. Albunaen scanty, fleshy. Shrubs or small trees. JEhretia, Tourne.
;

fortia, &o.

—

style terminal, simple.
Fruit dry,
Teibe III. HELiOTEOPiEJi. Ovary several-celled
or separating into cocci. Albumen scanty or 0. Cotyledons flat. Seliotropium,
Heliophytum, &c.
;

entire,

—

Teibe IV. Boeeage^. Ovary of 2 2-ceIled or 2-partite carpels
Seeds exalbuminous. Herbs, rarely shrubs.

;

style ventral or basal.

Fruit 2-4-partite.

Sub- tribe 1. Ceeinthbj!.— Corolla regular, throat naked.
with a flat areole, seated on a flat torus. Gerinthe.
Sub-tribe

with a

flat

Ecnisa).

2.

— Corolla

irregular, throat naked.

imperforate areole, seated on a

flat torus.

Carpels

2,

Carpels 4.

2-ceUed.

Nucules

Nucules

distinct,

Lohostemon, 'EcMum, &c.

—

Sub-tribe 3. Anckusej:. Corolla regular, with scales under the middle of the lobes.
Nucules 4, dehiscing transversely at the base, which hence appears perforate or excavated.
Nonnea, Borrago, Symphytvin, Anchiisa, Lycopsis, &c.

—

Corolla regular, with or without fornices.
Nucilles 4,
with a minute flat imperforate base. Onosma, MoUkia, Lithos^ermwm,
Mertensia, Pulmonaria, AlJtanna, Myosotis, &c.

Lithospeemej).

Sub-tribe 4.

distinct,

1-celled,

Sub-tribe

Ctnoglossej;.

5.

— Corolla regular, with or without fornices.

Nucules

echinate or winged, imperforate at the base, very obliquely inserted on the torus.

4, usually

EritricMwn,

Uchinospermum, Gynoglossum, Om^halodes, Mattia, Trichodesma, &c.
Sub-tribe
to the style,

Rocheliej!.

6.

— Corolla regular.

Ovary of 2 1-celled 1-seeded carpels adnate

liochelia.']

Borraginem approach Lahiatm and VerhenaeecB in the insertion and asstivation of the corolla,
arrangement of the carpels and style, anatropous ovules, nature of the fruit, and usually the absence
of albumen ; but in Labiates and Verbenace(e the corolla is very irregular, the stamens are didynamous,
There is also an affinity
the ovules erect or ascending, the stem square, and the leaves opposite.
between the tribe Mhretiece and Cordiacecs, founded on the insertion, regularity and isostemony of the
corolla, the pendulous anatropous ovules, terminal bifid style, fleshy fruit, absent or scanty albumen, and
alternate leaves ; the diagnosis principally rests on the contorted aestivation of Cordiacece and their longitudinally folded cotyledons. Benraginees inhabit [chiefly] extra-tropical temperate regions, and especially
the Mediterranean region and Central Asia. The tribe of JEhretiece is chiefly tropical. Many species
contain a mucilage, to which is often added a bitter astringent principle, to which they owe their medicinal qualities.

The

leaves of the Borage

root of the

(Bmfago

Comfrey {Symphytum

offidnalis) are filled

their diuretic and sudorific properties.

a reputed narcotic,
offidTialis,

of

is

now

Cynoglossum

offlcinale) is employed in cases of haemoptysis. The
with a viscous juice abounding in nitrates, whence
officinale,

only administered with opium.

which the white spotted

the poisonous smelling root of which was

The following

leaves, like a tubercled lung,

are no longer used
Pulmonaria
were employed in lung diseases
:

;

GiLV.

CORDIACE^.
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(Echium vulgare), the flowering tops of which were recommended for the hite of the viper
Gromwell (JLithospermu7n officinale), commonly termed Pearlwort, on account of its hard and pearl-grey
nucules, which were supposed to be of use in dissolving bladder-stones; and Heliotropium europemm, of which
the bitter and salt leaves were applied to ulcers and warts.
Tournefortia umbellata is still used in Mexico
as a febrifuge.
In tropical America and in India certain species of Tiaridium are used in herpetic affecViper's Bugloss

Some EhretieeB have an edible fruit. Finally, the roots of several species of Anchiisa, Onosma,
Lithnspernmm, Amelia, contain a red colouring matter, soluble in alcohol and fatty bodies, which is employed to colour certain unguents and other external applications.
tions.

CLV. CORDIACEyE.
(CoEDiACEiE, Br.

—CoEDlE^, Dumortier.)

C. Gerascanthus.
Pistil (mag.).

C. Gerascanthus.

ITpright OTnle
(mag.).

«-w
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CLVI. NOLANEiE,

C, (MyxcE).

C. (Myx(s).

Fruit enveloped in
tlie calyx (mag,).

C. (Myxce),

C. (,Myx(B).

Fruit deprived of the
calyx (mag.).

C. {Myxoe).

Kernel deprived of the

Transverse section of the

pericarp (mag,).

seed (mag.).

CoEOLLA hypogynous, monopetalous, isostemonous, generally
Stamens 5, inserted on the corolla. Ovary 4-8-celled

contorted.

late or, erect, anatropous.

Fetjit drupaceous.

ledons longitudinally folded.
Trees or shrubs. Leaves

Flowees

^

,

or ^

?

,

Embeto

straight,

Embryo
(mag,).

regular,

cestivation

ovules appendicu-

;

exalhuminous

;

coty-

alternate, simple, coriaceous, scabrous, exstipulate.

terminal, in a panicle or corymb, sometimes in a

Calyx

contracted spike, ebracteate.

more or less
persistent or accrescent, 4-toothed or 4-5-

Corolla monopetalous, bypogynous, infundibuliform or campanulate, limb
Stamens inserted on tbe corolla-

partite.

usually 5-fid, aestivation convolute or contorted.
tube, alternate witb its lobes

filiform or subulate ; anthers 2-celled, dehis; filaments
cence longitudinal. Ovary free, 4-8-celled ; style terminal, dicbotomous, or twice
dicbotomous at tbe top ; stigmas 4 or 8 ; ovules solitary in eacb cell, appendiculate or
erect, anatropous.
Deupb fiesby, with one bony 4-8-celled stone, or 1-celled by
arrest.
Seeds with a membranous testa. Embryo exalhuminous, straight, with

thick fleshy cotyledons, forming

many

contiguous longitudinal folds

;

radicle short.

PRINCIPAL GENERA.
Cordis.

We have indicated the more or less real
lacees

(which

Varronia.
affinities

between Cordiacea and Boiraginets and Convnlvu-

see).

Cordiaeece mostly inhabit the intertropical regions of the Old and

New Worlds.

The drupe of Cordia is mucilaginous, of a pleasant and slightly astringent taste, acid in some
species.
The cotyledons contain a mild oil. Cordia Myxa is an Asiatic tree, which has been cultivated
in Egypt from time immemorial.
Tbe ancients employed its fruit as an emollient in aifections of the
lungs, and its bark in astringent gargles.
ties.

like

C. BumpJiii produces a

wood

of a

C. Sebesteiice, a tree of the Antilles, possesses the same propermaroon brown, elegantly veined with black, and which smells

musk.

CLVI.
(Solanaceaeum

brihes,

NOLANEJS.

DwwaL— Nolane,^,

f?.

Bon.

—Nolanace^, Endlicher.)

Herbaceous or sub-woody prostrate plants.

Leaves alternate, geminate, entire.
Calyx campanulate, 6-partite, persistent,

Peduncle

1 -flowered,

[valvate]

Corolla hypogynous, monopetalous, infundibuliform

.

extra-axillary.

;

limb folded, 6-10-

OLVII.

SOLANE^.
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N. proslrata.
Drupe, showing the
gjDO basal inEertionS
(mag.).

Nolana paradoxa.

Nolana.
Pericarp opened,

N, prostrata.

showing a seed (mag.).

vertically (mag.).

Seed cut

N.

atriplicifolia.
Pistil (mag.).

Stamens 5, inserted on the corolla-tube, exserted. Ovaries numerous, inon a fleshy disk, hypogynous, distinct, 1-6-celled; style solitary, central,
basilar, simple ; stigma capitate ovules solitary, erect in each cell.
Deupes distinct,
fleshy, with a bony endocarp. Seeds reniform, compressed ; albumen fleshy. Embeto
filiform, annular or spiral ; radicle inferior.
lobed.

serted

;

This

formed by the genus Nolana, formerly placed by A. L. de Jussieu at the end of
its distinct carpels and its gynobasic style ; it approaches nearer to Solanece and
ConvohndaeeeB in the insertion, regularity, isostemony and jestivation of the corolla, and the curved
embryo
it is particularly close to SolanecB in the alternate geminate leaves and the extra-axillary
flowers ; it is separated from it by its distinct carpels, its gynobasic style and its drupaceous fruit.
The species of the genus Nolana inhabit Chili and Peru,
[_Nolane(s are now reduced to a tribe of Solanece with five genera, of which the chief are Nolana, Alibrexia, and Dolia.
Ed.]
little

order

is

BorraginecB on account of

;

—

CLVII.
(LuEiD^, L.

SOLANEyE.

— SoLANB^, Jussieu. — SoLANACE^, BartUng.)

CoEOLLA monopetalous, hypogynous, isostemonous, cesiivation induplicale or conStamens inserted on the corolla. Ovaet with 2 many-ovuled antero-jposteri-or
cells, placentation septate
Seeds compressed, Embeto
ovules campylotropous.
torted.

;

curved, albuminous.
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SOLANE^.

CLVII.

Herbaceous or -woody plants with watery juioe. Leaves alternate, the upper
usually geminate, simple, exstipulate. Flowess
5 , often extra-axillary, with
ebracteate pedicels.
Calyx monosepalous, with 5 (rarely 6-4) segments, persistent.

CoKOLLA hypogynous, monopetalous, more or

less regular, rotate, campanulate,
infundibuliform or hypocrateriform ; limb with 5, rarely 4-6 segments ; SRstivation
folded, contorted, induplicate or valvate.
Stamens inserted on the corolla-tube,

alternate with its segments

;

anthers introrse, sometimes connivent, or even cohering

dehiscence longitudinal or by an apical pore
Carpels 2, one antero-posterior, cohering into a 2-celled ovary;
placentas thick, attached on the middle of the septum by a broad or linear surface,
sometimes bipartite, the lobes separated by a false septum, which subdivides each
cell, except at the top ; style terminal, simple ; stigma undivided or lobed ; ovules
very numerous, campylotropous. Feuit a septicidal {Tobacco), rarely loculicidal and
at the top

cells opposite, parallel,

;

{Nightshade).

pyxidium {Henbane), or a pulpy {Nightshade) or dry
Seeds numerous, compressed, hilum ventral ; albumen fleshy,

septifragal {Datura) capsule, or a

{Pimento) berry.
copious.

Embbto curved

or annular

;

cotyledons

semi-cylindric

;

radicle next the

hilum, or vague.

Tribe

I.

NIG0TIANE2E.

Capsule 2-celled, septicidally 2-valved.

PEINCIPAL GENERA.
'

Fabiana.

* Nierembergia.

* Petuuia.

Nicotiana.

i

Tobacco.

//

SOLANE^.

CLVII.

Tkibb

II.
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DATUBE^.

Capsule or berry incompletely 4-celled ; primary septum bearing a placenta on
on its centre, or near the parietal angle.

each, side, either

PRINCIPAL GENERA.
*

* Solandra.

Datura.

Dafura.

Datura^

Diagram.

Seed, entire

and cut longitudinally.

P P

'Datnra.

Capsule,

578

SOLANB^.

CLVII.

Tribe

III.

EY080YAMEM.

Capsule 2-celled, dehiscence circumsciss.

PEINCIPAL GENERA.
Hyoscyamus.

Scopolia.

Henbane.
Fructiferous calyx (mag.).

opening transTersely
(pyxide).

Henbane.

Henbane.

{Hyoscyartms niger.)

CLVII.

Selladonna.
Seed, entire

and cut longitudinally (mag.).

SOLANE^.

679

Belladonna.
Pistil.

Belladonna,
Berry,

—
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CLVII. SOLAJ^TE^.

Ly&ium.
Diagram.

Lycium,
Flower cut vertically.

Lycium,
Flower.

[To these tribes should be added

Lycium,
2-labiate calyx (mag.).

:

— See order Nolaneji, 574.
2-3-celled,
Gkabowskie^. — Carpels

Teibe V. NoLANEJi.

p.

Tribe VI.
OTary ovules solitary in each
;

2,

cell.

united into a 2-partite or a 4-celled

QrabowsTda,

Teibk VII. Teiguierbj!. Ovary 2-4-cened ovules few in each cell. Fruit sub-glabrous,
membranous, 2-4-celled, indehiscent placentas central, connate. Embryo spiral. (Spain.)
;

;

Triguiera.

Teibe VIII.

CESTEiNEiE.

— See order Cesteineje,

—

p. 582>

Teibe IX. Retzie^. Ovary 2-celled
fruit 2-celled, 2-valv6d.
on the m.iddle of the septum. Lenchostema, Retzia,

Tribe X.

MetteenichieJ!.

fragal at the top,

Matter nicliia; Sessea,

;

— Ovary

few-seeded.

—Ed.]

We have pointed out the

2-celled.

Seeds few

;

placentas

Fruit a coriaceous 2-celled capsule, septi(Tropical America^)

Seeds ascending, narrow, linear.

with Conuolvulaceee (which see). They are near Poleand imbrication of their corolla, capsular fruit and albuminous embiyo
but Pohmaniacea hare a 3-celled ovary, axile placentation and straight embryo. The affinity is much
closer between Solanece and ScrophtdarinerB in both the ovary has two many-ovuled antero-posterior cells,
the fruit is capsular or fleshy, the embryo is albuminous, and in some Scrophularinece it is bent as in
Solanece,
The diagnosis rests on the irregularity, the Kstiyation and the anisostemony of the corolla in
Scrophularinece ; and even this last difference disappears in some genera where there is a rudimentary
Solanece are mostly intertropical they become rare in temperate regions, two species only
fifth stamen.
{Solantim nigrum and /X Dulcamara) attaining high latitudes.
The medicinal properties of this family reside in narcotic alkaline substances combined with an acrid
principle. The principal medicinal Solanece are Belladonna, Stramonium and Henbane
of these the roots
and especially the leaves of Atropa Belladonna contain the alkaloid atropine, a most efficacious remedy
Belladonna further has a specific action on the muscular fibre, and is
for neuralgia and rheumatism.
hence employed to dilate the pupil in diseases of the eyes, and to facihtate respiration in asthma and
whooping-cough. The Mandragora, a genus allied to Belladonna, arid possessing the same properties, was
formerly used by sorcerers to produce hallucination in their dupes. The Henbane {Hyoscyamus niger)
owes its narcotic virtues, which are, however, less energetic than those of Belladonna, to the alkaloid
Stramonium seeds (Datura Stramonium) [and those of D, Tatula and Metel] contain the
Jiyoscyamine.
alkaloid daturine these are highly narcotic, and were formerly employed by magicians to produce fantastic visions, and by thieves to stupefy their victims.
The Ameiic4n genus Nicotiuna cont.iins several species used for Tobacco; the chief of these.
affinities of Solanete

v^oniaceee iu insertion, isostemony

;

;

;

;

;

—

CiiVII.

SOLANE^.
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Tabacum,wa,a employed by the Oaribbeans as a sedative, and called tabaco or petun, according as they
or snuffed it. It was introduced, about 1520, into Portugal and Spain by Doctor Hernandez of
Toledo into Italy by Tornabon and the Cai:dinal de Sainte-Croix into England by Captain Drake, and
into France by Andr^ Thevet, a gray friar.
It was through John Nicot, ambassador at Lisbon, that
Tobacco first acquired its popularity he sent to Queen Catharine de Medicis, together with some Tobacco
seeds, a little box full of powdered Tobacco ; the queen acquired a taste for it, and the plant- was thence
called Nicotian and Serbe a la Reine.
The Abb^ Jacques Gohory, the author of the first book written in
France on Tobacco, proposed to call it Oatherinaire or MMicee, to record the name of Medicis and the
medicinal vii^tiies of the plant; but the name of Nicot superseded these, and botanists have perpetuated it
in the genus Nicotiana.
During the latter half of the sixteenth century the sovereigns of Europe, of Persia
and of Turkey, vainly endeavoured, by more or less severe measures, to stem the increasing popularity of
Tobacco but in the following century, perceiving that its popularity might be made the means of raising
a revenue, they tolerated its use and either heavily taxed it, or reserved to themselves the monopoly of
it.
It was in 1621 that the French government first put a duty on Tobacco of forty sols the quintal (less
than five centimes the kilogramme). In 1674 the monopoly of Tobacco v^ns granted to the farmergeneral of taxes he received in 1697, 250,000 livres of Tours in 1718, four millio^s in 1730, eight
millions in 1789,' thirty-seven millions.
The office was suppressed in 1791. From 1801 to 1804 this
tax produced annually about 4,800,000 francs. The government monopoly was re-established in 1811,
and from 1814 to 1844 Tobacco yielded a clear profit of 1,625,000,000 francs, an average of fifty four millions
yearly ; and in 1840 seventy-five millions. From 1844 to 1864 the profit was two thousand millions ;
an increase so rapid that Tobacco, snuffed, smoked and chewed, will probably in a few years yield double
the revenue it nqw does.
Tobacco is so^ietimes used medicinally, but only externally ; its properties are those of other poisonous
Solanece, and are due to a peculiar and extremely poisonous alkaloid, named ninotine.
[Tobacco-oil is one
of the most deadly poisons]. The N. rustica, also a native of America^ is en^ployed in the same way as
N. Tabacum.
The Winter Cherry (Physdlis^lkekeiwi) is a European plant of which the fruit, encloseid in a red
accrescent calyx, is a diuretic.
The phili (^Capsicum annuurn), s.n Indian annual, bears s, sub-:succulent
Cayenne
berry with an acrid [burning] principle, hence much used as a condiment in all countries.
Pepper, [the ground fruit of] a sub-woody Capsicum, is a much more powerful excitant. The Tomato, or
Love Apple (Lycopersicum eseulentum), now cultivated everywhere, is a bright red tropical American
The genus S^lamim (Nightshade),
fruit, filled with an orange acid pulp, much used as a vegetable.
iV".

smoked

;

;

;

;

;

:

;

;

which gives

its

name

to the orderj corpprises. jiearly twice as

many

species as the

other Solanece.

Dulcamara), an indigenous shrub, the bitter stem of which leaves a mild taste in
the mouth, is a depurative in cutaneous disorders. The species of Solamtm all contain an emetic and
narcotic alkaloid (solanine), which in the Black Nightshade (S. nigrum), a small herb with a poisonous

The Bitter-sweet

smell,

common

(S.

near habitations,- ajid in

many

exotic species

(/S.

guineense, S. pterocmdori),

ia

neutralized

by an acid and diluted by a mucilage o,wing to these the Nightshades, after being boiled to remove
[In Engthe poisonous odour, are employed like Spinach in tropical regions, under the nanje pf brides.
land both S. Dulcamara and S. nigrum are regarded as very dangerous plants].
The Brinjal, Aubergine or Egg-plant of As^a (S. Melongena), now cultivated in Europe, bears a large
ovoid violet or yellowish fruit with a white flesh, which is edible when cooked as isi that of & oviferum,
which resembles a hen's egg.
Of all the Solanece the n^ost useful to man is the Potato {8. tuberosum), a native of the Cordilleras
Besides the agreeable wholesome' tubers,
of Peru and Chili, and bow cultivated throughout the world.
The tuber is the only edible part of the Potato plant the
its starch yields a cheap sugar and alcohol.
leaves, fruit, and even^he buds which spring from the«yes of the Potato cont&m solanine, and are narcotic.
[The fruits of seyeral are not only edible, but favourite articles of ioc(\ as those of S, lacinUdum, the
Kangaroo Apple of Australia; S, quitoense^ the Narangitas de Quito (Quito Orange)^ and others. Ed.]
;

;

;

;
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CLVIII.

CLVIII.

(SoLANEARUM

CESTEINE^.

CESTRINE^.

genus, A.-L. de Jussieu.

Lindl.

— Cestkine^, Sendtn. —Cestrace^,

— SoLANACEAKTJM

tribes, Endlicher,)

Cesirum,

Cesirum Parquu

Flower cut vertically (mag,)-

Cestrum.
Geatrum.

Calyx and ovary

Diagram.

(mag.).

Ceslrum,

Seed (mag.)-

Oestrum.

Cestrum.

Ovary cut ver-

Ovary cut trans-

Cestrum.
Seed cut ver-

versely(mag.).

tically (mag.).

tically (mag.).

Corolla monopetalous, hypogynous, isostemonous, OBStivation indupUcate. Stamens
inserted on the corolla.

on the septum.

Embryo

Ovart with

2 many-ovuled antero-posterior

Ovules semi-anatropous.

Fruit a capsule

straight, albuminous.

PRINCIPAL genera.
Cestrum.

Habrothamnus.

cells

or herry.

Vestia.

;

placent.*!

Seeds

ovoid.

—
SCEOPHULAEINE^.

CLIX.
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embryo and foliaceous cotyleAmerican genus Ceatrum. Some are cultivated in Europe
C. vespertinum, with a violet corolla, whicb
as C. diumum, the flowers of which are odorous by day
exhales an odour of vanilla and C. nooturjmm, the greenish flowers of which are odorous only at night.
[Their properties are narcotic and diuretic]
This

dons.

little

family, detached from Solanecs, only differs in the straight

It is almost comprised in the tropical

;

;

;

CLIX.

SCROPHULARINE^.

(Pediculaees et Scbophulari^, Jussteit. Ehinawthoide^ et Peesonat^, Vent&nat.
Ehinanthaceje et Peksonat^, Jussieu. Sceophulaeine^, Br. SceophuLAEIAOE^, Lindl.)

—

—

Snapdragon.
Capsule opening at the
top by three valvules.

Snapdragon.

—
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CLIX. SCEOPHULAEIlSrE^.

Zinaria.

Lower

lip

and

androecium.

JAnaria,
Capsule opening irregularly at the top (mag.).

Linaria vulgaris.

Paulovmia.
Placentiferous valve.

Paulotcnia.

Seed cut trans-

Pauloionia.

Foxglove.

Flower.

Valve without placenta.

Pauiownia,.

Seed (mag.)

versely (mag.).

CLIX. SCEOPHULAEINEJB.
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Scrophulana.
Flower cut
vertically (mag.).

Yerorvka,
nica.

Calyx and

Verticfil sections of

seed (mag.)'

pistil,

Scrophularia.

Transverse section of
ovary (mag.).

Scrophula7na,
Seed, entire and cut
vertically (mag.).

CoEOLLA hypogynouSymonofetalouSy more or less irregular^anisostemonous, cestivation
Stamens 4, didynamous, or 2 inserted, on the corolla. Oyab.y with 2 anteroposterior cellsy placenta on the septum oviti^es numerous and anatropouSy or definite
and semi-anatropous, Peuit capsula/Ty rarely fleshy. Embrto albuminous.
imhxicate.

;

—
CLIX.
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Herbs

SCROPHULAEINE^.

undeesheues or shrubs. Leaves alternate, opposite or wliorled,
Flowers g more or less irregular ; inflorescence varioiis.
Calyx persistent, of 4-6 free or cohering sepals. Corolla hypogynous, monosimple,

or

exstipulate.

,

petalous, tube sometimes gibbous or spurred at the base

;

limb irregular, rarely sub-

regular, campanulate, rotate or bilabiate, upper lip bilobed, lower trilobed ; aestiva-

Stamens inserted on the corolla-tube, normally as many as and
with its lobes, but often fewer, the posterior being absent or rudimentary, the other 4 being didynamous; sometimes the 2 anterior are, like the
posterior, sterile or wanting anthers 2-celled, often 1-celled by the confluence of
the sutures across the top of the connective. Carpels 2, antero-posterior, cohering
into a 2- (rarely 1-) celled ovary ; style terminal, rarely bifid at the top stigma often
bilobed; ovules numerous, generally anatropous, rarely semi-anatropous. Feuit
Capsule sometimes looulicidally, septicigenerally a capsule, very rarely a berry.
dally or septifragally 2-valved ; valves undivided, bifid or bipartite, sometimes opening
Seeds horizontal, ascending or penduat the top by 2-3 valvules, or operculate.
Embeto straight or a little curved, whitish or
lous hilwm basilar, rarely ventral.
violet, in the axis of a fleshy or cartilaginous albumen.
tion imbricate.

alternate

;

;

;

SuB-ORDEE

I.

SALPIGLOSSIDE^, Bentham.

Corolla folded or imbricate in aestivation, the two posterior lobes placed outside

the others.

Inflorescence definite from the

first.

PEINCIPAL GENERA.
*Browallia.

*Antliocerci8.

Sub-order

II.

'Schizanthus.

*Salpiglossis.

Brunsfelsia.

ANTIEEHINIDE^,

Bentham.

Corolla imbricate in sestivation, bilabiate, the posterior or upper lip placed outside the lower.

Inflorescence completely indefinite or mixed.

[The following tribes are established by Bentham
Tribe

Stamens

I.

CALCEOLAEiEiE.

declinate.

Teibe

II.

— Corolla

2-lobed

;

lobes entire, concave.

Leaves opposite or whorled.

Veebasce^.

:

— See order VEEBASCEiE,

Calyx valvate,

Inflorescence composite.

4-fid.

*Galceolaria.

p. 588.

spurred.

III. HEMiMEEiDEiE.
CoroUa rotate, rarely tubular, 2-lipped, gibbous, saccate or
Capsule 2-valved. Leaves (or the lower only) opposite. Inflorescence centripetal,

uniform.

*Alonsoa, Angelonia, Biascia, Wemimeris, *Nemesia, &c.

Teibe

Teibe IV. AuTiEEHiNEiE.

by pores. Leaves, lower

— Corolla

tubular, often saccate or spurred.

Capsule dehiscing

or all opposite or whorled. Inflorescence centripetal, uniform. *Lvna'na,

* Antirrhinum, *Maurandia, *Lophospermimi, &c.

Teibe V. CnELONEiE.

— Corolla

rarely an indehiscent berry.

tubular, not saccate or spurred.

Inflorescence composite.

* Scrophularia, *Gli6lone, *Penstemon, Eusselia, &o.

Capsule 2-4-valvea,
Calyx imbricate, Phygelius, *Paulownia,

—
SCROPHULAEINE^.

CLIX.
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—

Tbibe VI. EscOBBDiEai. Oorolla tubular, not saccate nor spurred. Capsule 2-Ysdved.
all or the lower only opposite.
Inflorescence centripetal, peduncles with opposite
bracts.
Calyx broad, lobes valvate. jEscoiedia, Melasma, Aleotra.
Leaves,

Tribe VII. GEATiOLBiE.

— Corolla

tubular, not saccate nor spurred.

Capsule 2-valved,
Calyx-lobes
imbricate. Aptosimum, Nycterinia, *Polycarena, *Ohcenostoma, *Ijyperia, *Mcmulea, *MvmMlus,
Mazus, Lindenbergia, Stemodia, LvmnopMla, Herpestis, Gratiola, Torenia, Vandellia, &c. Ed.]
Inflorescence centripetal, uniform (composite in JfarawZca).

rarely indehiscent.

SuB-OEDER

III.

EHINANTHIDE^,

Benth.

Corolla imbricate in aestivation, the two lateral lobes, or one of them, placed
outside

all

the others, the posterior never.

Inflorescence usually indefinite.

Sibthoepib^..— Leaves alternate or fascicled with the flowers at the nodes, rarely
Flowers rarely cymose. lAmosella,
floral similar, or upper smaller.
Sibthorpia, Heiniphragma, Gapraria, Scoparia, &c.

[Tribe

I.

opposite, not connate

Tribe

II.

Digitale^:.

Tribe

III.

— Leaves

Vergnioeje,

Stamens

all

alternate

;

lower crowded, petioled.

Inflorescence

^Digitalis, Picro7'hiza, *Wulfenia, &c.

centripetal, racemose.

racemose.

;

—Leaves,

distant.

all or the lower only opposite.
Inflorescence centripetal,
Anthers 2-celled or cells confluent. *Veronica, Ourisia, &c.

—

Tribe IV. Buchneeej).' Leaves, all or the lower only opposite. Inflorescence centripetal,
Stamens approximate in pairs anthers dimidiate, l-celled. Buchnera, Striga,
Gycnium, Hyohanche, Ramphicarpa.

racemose.

;

—

Tribe V. Gerardibj!. Leaves, all or the lower only opposite. Inflorescence centripetal,
Stamens approximate in pairs anthers 2-celled, cells often spurred, equal or one
empty. Scymaria, Oerardia, Sopuhia, Aulaya, Harveya, Gentranthera, &o.
racemose.

;

Tribe VI. Eupheasibje.
or concave, erect.

—Inflorescence

*Gastill6Ja, Ortliocarpus,

Bhinanthus, Pedicularis, &o.

— Ed.]

centripetal, racemose. Upper lip of corolla galeate
Lamourouxia, Trvtago, Bartsia, Odontites, Euphrasia,

We have indicated the
in

common with

thacees

affinity between Sorophuhnnecs and Solanecs. Thej' have also many characters
other families having an irregular anisostemonous corolla, and especially with Acan-

and Bignoniacece.

Acanthacets differ in the sestivation of the corolla, the curved ovules, the

which support them, and the absence of albumen Bignoniacem in the winged
Many genera belonging to the sub-order
exalbuminous seeds, and the ovary girt with a fleshy ring.
Mhinanthidece are root-parasites like Orobanchece (Bhinanthus, Melampyrum, Bedioularis, Odontites,
processes of the placenta

;

Euphrasia, Bartsia, CastiUejd).
Sarophularinete are found in all climates, but most abundantly in temperate regions, and very rarely
Their medicinal properties vary greatly, chemical analysis yielding
towards the poles and equator.
as Veronica officinalis,
bitter and acrid principles, combined with resinous and volatile substances. Some
called in France European Tea are tonic, astringent and vulnerary ; others are antiscorbutic ( V. Beccahmga). Scrophularia nodosa and aquatica, foetid and nauseous herbs, are resolvents and sudoriflcs.
The Large-flowered Snapdragon is acrid and bitter ; it was formerly used as a diuretic. The common
Toadflax is supposed to cure jaundice and skin diseases. Eyebright {Euphrasia officinalis) possesses a
The seeds oi Melampyrum pratense
bitter principle ; a water distilled from it is used in ophthalmia.
are emollients if used externally, but mixed with wheat flour render the latter bitter and poisonous.
Qratiola officinalis (the Gratia Eei, or Poor Man's Herb) contains a resinous and acrid principle, and is

—

—
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hence a very energetic but sometimes dangerous purge. [It is the reputed basis of the eau mSdicinale, a
famous gout medicine]. Of all the medicinal Scrophularine<s the most useful is the Foxglove its very
bitter and rather acrid leaves are poisonous in large quantities, but in small doses are diuretic, lower the
pulse and subdue palpitations its active principle, digitrdine, is poisonous even in minute doses, so that
;

;

many

practitioners prefer administering the plant itself.

IScoparia dvhis, a

common

tropical Tiveed,

is

a

famed febrifuge in America. Some are intense bitters, as the Indian Serpestes amara, and the Himalayan
Teeta (Picrorhka Teeta), a renowned Indian ague medicine. Bnmsfelsia {Franciscea) uniflora is the Mercurio Vegetal or Manaca of the Brazils, with a bitter nauseous bark that acts like mercury on the lymphatics,

and

is

an active poison in overdoses.]

C^X.
(SoLANEARUM

genuSy

VERBASCEJ^}

—

Jumeu. Scrophularinearum:
Yerbasce^, Bariling,)

sec^io^

Endlicher.-

Mullein.
Vertical section
Oi ovary (mag.).

Mullein.

Flower cut vertically (majg.>

Mullein.

Horizontal section
of ovary*(mag.).
Mullein.

Corolla laid open, showing pentandrous andrcecium with unequal

and

di&^imil^ar filaments (mag.).

Mullein.
Pistil (mag.)'

Mullein. ( Verbascum
Thapsus.)

Mullein.
Mullein.
Seed, entire (mag.).

Mullein.
Seed, cut vertically (mag.).

Gftpaule with septicidal dehiscence
(mag.).

Corolla monopetalausy hypogynousy isostemonous, sub-irregular, cestivation imbriStamens inserted on the corolla-tube; filaments unequal; anthers sub-l- celled.
Ovary with 2 many-ovuled antero-posterior cells placei^t^ on the septum. Ovules
cate.

;

See I'ribe

II. oi-

SGrophulartnemj

p.

686.— Ed.

;,;

CLXI. UTEICULAEIE^.
Capsule

anatropous.
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Embeto

Seeds minute.

2-valved, sepiicidal.

straight, albu-

minous.
Biennials, rarely perennials, generally cottony or woolly, with watery often
mucilaginous juice. Leaves alternate, often decurrent, exstipulate.
Flowers ?
a little irregular, fascicled, rarely solitary, in simple or branching spiciform racemes.
Calyx monosepalous, 5-partite, persistent. Corolla hypogynous, monopetalous,
isostemonous, sub-rotate ; limb 5-partite, caducous, aestivation imbricate.
Stamens
5, inserted on the corolla-tube, and alternate with its lobes
filaments unequal
anthers fixed by the middle, or throughout their length, of 2 confluent cells.
Ovary
with 2 antero-posterior cells, placentee on the septum ; style undivided, dilated at
the top stigma simple or bilobed ; ovules numerous, anatropous. Capsule 2-celled,
septicidally 2-valved, valves bifid at the top.
Seeds minute, rugose. Embryo
straight, in the axis of a fleshy thick albumen.
;

;

PRINCIPAL GENERA.
Vertascum.
This

little

composed

order, mainly

Oelsia, &c.

of the genus

isostemonous corolla, and with Scrophularinecs in

its

Verhascum (Mullein), agrees with Solanem in its
The Mulleins inhabit the tem-

straight embryo.

perate regions of the Old World.

Some

indigenous species

leaves and a

whence

mucous

(

V. Thapsus and phlomoicks) contain a bitter astringent principle in their

combined with a little volatile oil of a sweet taste,
[Their seeds are used to poison mice and to stupefy fish.]

principle in their flowers,

their use as bechics

and

sedatives.

CLXI.

UTRICULARIE^.

(Lentibulaeie^, L.-O. Bichard.

—

IlTKicuLARiK'.ffl, LinTc.

— Lentibulariaoeji),

Lindl.)

Corolla monopetalous, hypogynous,
1-celled anthers, inserted on the corolla.

numerous, anatropous.

Fruit

irregular, anisostemonous.

Ovary

capsular.

1-celled,

Stamens

2,

with

placenta central, free ; ovules

Seeds minute.

Embryo

straight, exalbu-

minous.

Aquatic or marsh herbs. Leaves all radical, sometimes rosulate, entire, somefleshy ; sometimes scattered or whorled, capillary and laden with vesicles, or
peltat6.
Scapes usually simple, naked or scaly, sometimes furnished with whorled
Flowers 5 , irregular,
vesicles, l-flowered, or terminating in a spike or raceme.
usually bracteate.
Calyx persistent, of 2 or 5 sub-equal segments.
Corolla
monopetalous, hypogynous, personate or 2-labiate tube short, spurred at the base ;
limb with a 2-fid upper lip, the lower undivided or 3-fid palate conYex. or depressed.
Stamens 2, inserted at the base of the corolla, under the upper lip, included filaments cylindric, compressed, arched, convergent ; anthers terminal, usually compressed
Ovary free, of 2 carpels, 1-celled
in the middle, 1 -celled, transversely 2-valved.
placenta basilar, globose ; style short, thick; stigma 2-lipped, upper lip shortest, or

what

;

;

;
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Utriculai'ia.

Open ovary

(mag.).

Utrieularia.

Pollen (mag.)

Pingukula,
Pinguicula vulgana

Pistil

and calyx (mag.)'

CLXII. OROBANCHEtE.
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CLXII.

OEOBANCHE^,

Orobanche,
of stem, growing on a
root of Ei-yngium,

Lower portion
.laihrcea.

Flower (mag.).

Zathrcea,
Vertical section of flower (mag.).

Orobanclie.

Fruit (mag.).

Orobanche.

Seed (mag.).

;

CLXIII.

COLUMELLTACE^.

,
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Herbs, usually perennial, never green, parasitic on roots. Stem stout, fleshy.
Leaves replaced by coloured sessile scattered or imbricate scales. Flowers 5
irregular, usually solitary in the axils of the upper scales, in a spike, rarely a
raceme. Calyx persistent, tubular or campanulate, 4^5-fid, or of 4 sepals more or
less completely united in lateral pairs.
Corolla monopetalous, hypogynous, tube
circumsciss at the base, persistent and marcescent limb 2-lipped, the upper usually
hooded, entire or bifid, lower 3-fid or -toothed ; throat usually with 2 gibbous oblique
;

Stamens inserted on the corolla-tube or throat, 4,
didynamous ; _^?amewfe with a dilated base anthers 2- (very rarely 1-) celled, sometimes
mueronate at, the base, cells opening by a continuous or a basilar slit, connective sometimes spurred, curved at the top.
Ovary superior, generally 1-celled;
carpels 2, antero-posterior, coherent, usually with a basal unilateral fleshy disk;
folds, sestivation imbricate.

;

placentas parietal, 4, distinct or united in pairs

;

style

terminal, simple, usually

curved at the apex; stigma capitate, 2-lobed, undivided and sub-clavate ; ovules usually
numerous, anatropous.
Capsule 1- (rarely 2-) celled, with 2 placentiferous valves
separating at the top, or throughout their length, or more often in the middle only.

Seeds minute

;

testa thick, inibercled or punctulate.

Embryo minute,

sub-globose,

at the base of a copious transparent albumen.

GENERA.
Orobanclie.

Phelipsea.

Clandestina.

Lathrsea.

jEginetia.

Hyobanche.

Orohanchem approach Scrophularineee in their regular corolla, didynamous stamens, capsular fruit and
albuminous embryo ; they differ in their leafless and scaly stem and parietal placentation. This placentation, their glandular disk, and the preceding characters, ally them to Gesneracece, irom which they
are separated by their scattered scales, parasitism, hypogynous corolla, and basilar embryo.
We have
noticed their connection with Gevtianea (which see).
OrobanehecB mostly inhabit north temperate countries, and especially the Mediterranean region.
Some species are pests of agriculture, from the damage they do to useful plants. The Phelipaa ramosa
starves the Hemp, Maize and Tobacco ; Orohanche pruinosa, the Beans ; O. omenta, the Sainfoin ; O.
They are rare in tropical and South Africa, and appear to
riibens, the Lucern ; O. minor, the Clover, &c.
be absent from Australia and South America.
OrolancheeB are no longer used medicinally, though several species were formerly in much repute.
TJiey contain a bitter, acrid and astringent principle some contain hydrocarbons, oils or resins [especially
The stock of the
Orobanclie major, which was formerly used aa a detergent and astringent in diarrhcBa].
Thyme Orobanche was employed as a tonic, and its faintly scented flowers as an antispasmodic. Lathrcea
used to be given to epileptics. Clandestina was supposed by the ancients to confer fertility on women.
;

CLSni. COLVMELLIACBJE.
Leaves
Flowers terminal, yellow peduncles short, 2-bracteolate.
Calyx 5-partite. Corolla monopetalous, epigynous, rotate, 5-fid, sub-irregular,
Stamens 2, inserted on the corolla, between its posterior and
EEstivation imbricate.
Trees or

SHRtrss, evergreen, with compressed opposite branches.

opposite, exstipulate.

lateral

segments

;

;

filaments short, compressed, dilated into a 3-lobed connective
Ovary inferior, 2-ceUed ; placentas

anthers with sinuous cells, confluent at the top.

Q Q

—

;
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COLUMELLIACE^.

Columellia.

Upright anatropous ovule
(mag.).

Golumellia,

Plower cut verticaUy (mag,).
Golumellia.

Embryo

separated from its
albumen (mag,).

Columellia. Seed
cut vertically

CoUtmellia.
Corolla and andrceoium laid open (mag.).

Columellia biennis.

placed riglit and

left

of the floral axis

;

(mag,).

style short, thick, 2-sulcate

;

stigma 2-lobed

numerous, ascending, anatropous. Capsule sub-woody, semi-superior by the
growth of its top, septicidal ; valves 2, bifid. Seeds numerous,- ascending, obovoid,
compressed; testa coriaceous, soft; hilum basilar; chalaza apical; raphe almost
wanting. Embkto straight ; albumen fleshy cotyledons ovoid, obtuse ; radicle longer
than the cotyledons, eylindric, inferior.

ovules

;

This

little

family, composed of the single genus ColumeUia, should normally he placed hetween

Ruhiacea: and Gesneracecs, as in the latter family the leaves are opposite, the corolla

is monopetalous'
epigynous suh-irregular anisoatemonous, the ovules are numerous and anatropous, the placentas are
placed right a,nd left of the floral axis, the embryo is straight and albuminous but the sinuous anthers
;

They are also very
near Sdhiaceee in the opposite leaves, epigynous corolla, septicidal capsule and albuminous embryo they
are principally separated from them by their sestivation and anisostemonous corolla [and exstipulate leaves].
of Columellia and the septicidal dehiscence of the capsule render the diagnosis easy.

;

ColumelliecB are natives of

Mexico and Peru,

[Lindley describes the anthers as 6-celled, the cells
May not this genus be referable to Logani-

arranged in three pairs on the 3-lobed fleshy connective.
aeea. ?

Ed.]

CLXIV. GESNEEAOE^.

CLXIV.
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GESNERACE^.

—Gesneke^, Martius.—Gesneeace^, Undl. —Ctetandeace^,
—DiDTMOCAEPE^, Bon. —GESNEEACEiE ET Ctetandeace^, Liudley.)

(Gesneeib^, Richard.
Jack.

Tidiea.

Gesnera.

Andrcecium witb connivent anthers (mag,).

Fruit.

Dircwa bulbosa;
Flower.

Gesnertt elHpticot

Gesnefa verticillata.
Flower.

Tidcect.

Flower

Cfemera.

Seed (mag.).

Moussonia.

Pisti (mag.).

;
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Pentaraphia.
Seed cut vertically

Pentaraphia.

Ovary cut

Tertically (mag.).

(mag.).

Qo'RoiA^K -perigynous or hypogynous, monopetalous,

anisostemonous, irregular, 5-lohed, cestivation imbricate.

Stamens usually

Achimenes longiJUyra,
Flower.

centation parietal

;

OvAKT
ovXJh^S anatropous.

4,

dddynamous, inserted on the

corolla.

inferior or semi-inferior or free, 1-celled, pla-

Embrto aZfewmmows

or woi.

Usually herbaceous, rarely sub-woody or woody. Leaves usually opposite or
wborled, simple, exstipulate. Elowees 5 , irregular, in a raceme or spike or cyme,
sometimes fascicled ; pedMncles often 1- or 2-flowered. Calyx persistent, 5-partite,
Corolla inserted on tbe receptacle, or on a fleshy disk between the
lobes unequal.
ovary and the receptacular cup, monopetalous, tubular, infundibuliform or campanulate, more or less oblique, usually gibbous at the base ; limi lengthened in front,
5-fid,

2-lipped,

upper

lip

2-lobed, lower 3-lobed, aestivation imbricate.

Stamens

inserted on the corolla-tube, usually didynamous, the fifth (posterior) being arrested

by arrest of the 2 anterior or 2 lateral ones
anthers very often cohering, 2-celled (or 1-celled either by confluence of the cells or
by the arrest of one), terminal, or lateral by the bifurcation of the connective, dehisor absent, sometimes reduced to 2

cence longitudinal. Ovary 1-celled, free or semi-inferior, rarely inferior, girt or
crowned with an annular or interrupted or unilateral disk ; placentas parietal, 2,

CLXIV. GESNEBACEiE.
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and left of the floral axis style filiform, simple stigma capiconcave or 2-lobed ; ovules numerous, sessile or funicled, anatropous. FauiT
either fleshy with pulpy placentas, or capsular ovoid or subglobose, or siliquiform
with 2 straight or twisted semi-placentiferous valves. Seeds minute, oblong testa
loose or cellular.
Embeto straight, exalbuminous, or in the axis of a fleshy albumen;
radicle next the hilum.
opposite, placed right

;

;

tate,

;

Teibb

OESNEBEM

I.

Ovary semi-inferior or

Seeds albuminous.

inferior.

Fruit capsular.

PRINCIPAL GENERA.
Rytidophyllum.
Mitraria.

'

Conradia.

* Gesuera.

Ligeria.

*

Tbibe
Seeds albuminous.

Gloxinia.
* Tidsea.

Mandirola.

*

Achimenes.

*

Peutaraphia.

BmLEBIEJE.

II.

Ovary

Eruit a berry or capsule.

free.

PRINCIPAL GENERA.
*

Besleria.

Hjpocyrta.

Alloplectus.

Episcia.

Teibe
Seeds exalbuminous.

^

Columnea.

Nematanthus.

Mitraria.

Tapeinotes.

CYBTANDBU^.

III.

Fruit a contorted capsule or berry.

PRINCIPAL GENERA.
Fruit capsular.^

[§ 1.
*

.^schynanthus.

Lysionotua.

Streptocarpus,

Boea.
[§ 2.

Didymocarpus.
Ramondia.'

Chirita.

Kluria.

Fruit Jkshj.]

Ehyncliotechum.

Cyrtandra.

•

Fieldia.

GesneracecB are allied to Suhiacem, Gentianeee, Sesamete, Orohcmehea (see these families).
They
approach Bignoniacem in the generally opposite leaves, the imbricate sestivation (and Besleriece in the
hypogynous corolla), the disk girding the base or middle of the ovary, and the anatropous ovules. They

Tapeinntes^

Flower,

Hypotyrta.
'

fcJee

Order Samondieis,

Hower,
p, 599.

Allopkctus,

I)iagl:aln,

598

CLXrV. GESNBRACB^.

Nematavthus.

^schpnanthus BoscManm.

Ovary cut vertically (mag.)-

Streptocai'pus,

Transverse section of ovary
(mag.)-

Colnmnea.

Berry.

8treptocai-pui\

Streptocai~pus,

Seed (map,)»

Seed cut vertically (mag.)>

olocarpus.

Style and stigma.

Streplocarpm^

Twisted

fruit.

CLXV. EAMONDIE^.
are separated

by

their generally auisostemonous

and perigynous
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corolla, 1- celled ovary,

and wingless

albuminous seeds.

The tribes Besleriea and Qemerem are a"bundant in the tropical regions of the New World ; they are
very rare beyond the tropics. Cyrtandreee inhabit tropical Asia, especially the islands of the Pacific
and the southern slopes of the [Eastern] Himalayas ; they are rare in South Africa and [very rare in]
Australia.

A family of

importance as regards properties

little

glandular disk, whence

its

;

but largely cultivated as hothouse ornaments
yield an. abundant nectar from the

The flowers of the climbing Columnea
American name of ' Liane a Sirop.'

(Ligeria, Achimenes, Gesnera).

CLXV.

RAMONDIE^.

(Eamondiace^, Ood/ron and Gremer.)

Stem herbaceous.

Leaves

collected at the base of the

naked scape.

Flowees

Calyx 5-fid. Cokolla monopetalous, hypogynous,
2-4, in a terminal corymb.
isostemonous, rotate, 5-partite ; lohes obtuse, sub-equal, with a papUlose gland on
each side of the base, sestivation imbricate.
tube

;

filaments very short

;

Stamens

5,

inserted on the corolla-

anthers cordate, lobes parallel, introrse, opening

liamondia pi/renaica, 'Riuhtai.— Veriascum Myconi, L.

by two

CLXVI. BIGNONIACE^.
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Ramon dia.
Lobe
Ramondia.

Diagram.

2

of corolla

Ramondia.
and calyx

and

Pistil

stamens (mag.)-

Ramondia.

(mag.).

Capsule (mag.).

Ramondia.
Transverse section of ovary (mag.).

longitudinal

slits

Ramondia.

Transverse section of
tbe two ripe carpels
deprived of their seeds (mag.).

Ramondia.

Seed cut longitudinally
(mag.).

Capsule with

anatropous, horizontal.

Embrto

hispidulous.

Ovary

confluent at the top, so as to represent a pore.

2 connate carpels, placentation parietal; style simple

The genus Itamondia,

straight

5

;

2 valves placentiferous

l-celled, of

numerous,
on their edges. Seeds

stigma obtuse

;

ovules

cotyledons plano-convex.

*which constitutes this

formerly referred to Vei-hascum (F. Myconi).

It

little

is

family,

is

represented by a Pyrenean plant

distinguished from Solanece

by

its

one-celled fruit,

anatropous ovules and straight embryo; from Scroj^hularinece by its regular pentandrous flower and its
1-celled ovary and from GesTteracem by its regular isostemonous corolla and the placentiferous dehis-

its

;

cence of the capsule.

CLXVI. BIGNONIACEJE.
(BiGNONiEiE, A.-L. de Jussieu.

CoEOLLA

— Bignoniaoe^, Br.)

liypogynous, monopetalous, anisostemonous, more or less irregular, oestiva-

tion imbricate.

Stamens

generally 4, didynamous, inserted on the corolla.

a glandular

Ovart

ovules usually horizontal, anatropous, inSeeds
serted near the edge of the septum, or parietal. Capsule generally 2-valved.
transverse, compressed, winged.
Embeto straight, exalhuminous eadicle usually
1-2-celled, hase girt hy

disJc

;

;

centrifugal.

Woody
Tourretia).

in a tendril,

plants, often climbing or twining, very rarely herlsaceous {Incarvillea,

Leaves generally opposite, very often compound, sometimes terminating
exstipulate.
Flowers 5 in racemed or spiked cymes. Caltx mono,

sepalous, 5-fid or -tootlied, or 2-partite or -labiate, or with the limb nearly entire,

sometimes spathaceous [Spathodea), sometimes furnished externally with 5 teeth

CLXVI. BIGNONIACE^.
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Tecoma.
Tecoma.

Diagram.

TransTei-se section of
fruit (mag.).

Tecoma.

Tecoma radicans.

Solitary placenta.

Fruit cut vertically.
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Bignonia Calalpa,
Seed (mag.).

CLXVII. CEESCENTIEiE.
Teibe

Septum perpendicular
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TECOMEm.

II.

to tte valves.

Dehiscence loculicidal.

PRINCIPAL GENERA.
*

*

Spathodea.

*

Pandorea.

Zeyhera.

*

Catalpa,

Tapebuja.

Tourretia.

*

Tecoma.

Stereospermum,

Jacaranda,

Teibe
Capsule with 2

Argylea.
*

cells,

INGAnVILLEM.

III.

the posterior only opening along

its

median

line.

GENERA.
*Amphicome.

* Inoarvillea.

Teibe IV.
Capsule 1-celled

;

EGGBEMOGAEPE^.

valves 2, placentiferous in the middle.

GENUS.
•

Biynmiiaceis

are

more

Eocremocarpus,

or less nearly related to

We

most monopetalous hypogynous anisostemonous

affinities with Scrophmlarinea.
They similarly
approach -dcaraiAaeeiB, as also in the 3-celled ovary, 2-valved capsule and exalbuminous embryo ; but
Acanthacets differ in the contorted aestivation of the corolla [in some only], the campylotropous ovules,
and the retinacula of the seed. Their winged seeds alone separate them from Sesamea, and they
further differ from Pedcdinees in being capsular. They are also allied to tribe Cyrtandrece of Gesneracece
(which see).
Finally, they offer an evident resemblance to the genus Cobcea, in Folemoniacecs, in
the hypogynous corolla, the disk, many-celled ovary, the free seminiferous septum of the capsule, winged
seeds, and compound leaves ending in a tendril ; but in Cohma the leaves are alternate, the corolla is

regular-flowered families.

have indicated their

regular, isostemonous, and contorted in aestivation,

The wood

and the embryo

is

albuminous.

of some climbing Bignoniaceee represents in section a sort of Maltese cross, resulting from

the unequal development of the layers of liber (Bignonia cruets and B. capreolatd).
able for the beauty of

its flowers,

This family, remark-

principally inhabits the tropics, especially of America.

Some

species

are used in native practice, as Uruparaiba {Bignonia Leuco.rylon), of tropical America, the bark of which
The leaves of many species of Jacaranda contain an
is supposed to be an antidote to the Manchineel.
acrid and astringent principle,

whence they

are,

employed

in Brazil as a prophylactic against glandular

CRESCENTIE^}

[CLXVII.

(Ceescentine^, B.G.

— Cebscentiaob^, Lindl.)

Small TREES. Leaves alternate or fascicled, simple, exstipulate. Flowers
from the old wood. Calyx inferior, undivided, rupturing irregularly. Coeolla
hypogynous, monopetalous, inferior, sub-2-lipped, lobes imbricate in sestivation.
Stamens 4, inserted on the corolla, didynamous, fifth between the posterior pair and
'

This Order

is

omitted in the original work.

—

CLXVIII.
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rudimentary ;

ACANTHACE^.

dehiscence longitudinal.

antliers 2-celled,

;

Ovakt

seated on an annular

placentas 2 or 4, parietal,
sometimes produced as false septa; style simple; stigma 2-lamellar; ovules very
numerous, horizontal.
Fbuit woody, indehiscent, many-seeded, pulpy within.
Seeds large, amygdaloid ; testa loose, leathery. Embbto straight, exalbuminous
disk, free, of 2 connate antero-posterior carpels, 1-celled

cotyledons plano-convex, fleshy

Tkibe
whorled.

I.

Tan^ciej).

— Fruit

radicle short, thick, next the hilum.

;

II.

Ceescentie^.

Leaves opposite, rarely

fleshy, elongate, 2- or more-celled.

Galea, Phyllarthron, Parmentiera,

Teibe

;

Tanmcium, &c.

— Fruit corticate, ovoid

or globose.

Leaves alternate.

Grescentia,

Kigelia, &o.

which De Candolle, and subsequently Boreau,
regarded them as a sub-order, distinguished by their indehiscent fruit, pulpy within, and
wingless seeds.
They are all tropical and widely dispersed, abounding in Madagascar and the
Crescentteis are clearly related to Bignoniacece, of

have

Mauritius.

America is the most important to man of all Crescentiece its
which is used as a substitute for bottles, &c., is so hard as
Parmentiera cerifera, the Candle-tree or Palo de Velas
to admit of water being repeatedly boiled in it.
of Panama, bears a long candle-like fruit, greedily eaten by cattle, to the flesh of which it communicates
its apple-like flavour.
P. eduKs is eaten by the Mexicans. Various species yield timber. Ed.]

The Calabash-tree

sub-acid pulp

is edible,

{Crescentiu Ctijete) of

and

its

;

dried pericarp,

CLXVIII.

ACANTHACE^.

(Acanthi, A.-L. de Jussieu.

—Acanthace^, U, Brown.)

CoKOLLA hypogynous, monopetalous, h-cleft, usually irregular, anisostemonous,
Stamens inserted on the corolla, 4 didynamous, or 2. Ovakt
2-celled
ovules campylotropous, seated on a prolongation of the placenta. Fkuit
capsular.
Embeto usually curved, exalbuminous. Leaves opposite or whorled.
Hekbs sub- woody at the base, or woody, stem and branches jointed, nodes tumid.
Leaves opposite, or in whorls of 3 or 4, exstipulate. Flowers § irregular, axillary
or terminal, spiked racemed or fascicled, rarely solitary, bracteate and 2-bracteolate;
bracteoles minute, or very large when the calyx is small or obsolete.
Calyx of
(Estivation imbricate.
;

—

,

6 segments, equal or unequal, distinct or variously coherent or 4-M or -partite,
sometimes obsolete or reduced to a truncate entire or toothed ring.
Coeolla

monopetalous, tubular, hypogynous

;

limb usually bilabiate, upper lip bifid, sometimes

obsolete, lower 3-lobed, sestivation imbricate.

Stamens inserted on the

corolla-

tube, usually 4 didynamous, the fifth or posterior rudimentary or obsolete, sometimes
2

by arrest of the

2

anterior

;

anthers sometimes
;
from the contiguity of

filaments filiform or subulate

2-celled with opposite parallel cells, often appearing 1-celled

sometimes 1-celled from the unequal insertion or obliquity or superis rudimentary or obsolete.
Ovaet
superior, cells 2, antero-posterior, septum double, 2-3-4-many-ovuled ; style termistigma usually 2-fid, rarely undivided ; ovules campylotropous
nal, simple, filiform
or semi-anatropous, 2-seriate along the middle of the septum, usually seated on a
the

cells

;

position or divergence of the cells, of which one

;

process of the placenta.

Capsule membranous coriaceous or cartilaginous,

sessile.

—
CLXVIIT. ACANTHACEiE.
or

contracted

a pedicel,

into

sometimes opening elastically into 2
boat-shaped semi - septiferous
obtiise or acute, 2-celled,

entire

2 -partite

or

valves,

sometimes indehiscent by arSeeds
rest of one of the cells.
rounded or compressed, generally supported by subulate or
hooked processes (retinacula)
arising from the septum, vphich
is sometimes reduced to a mere

cupule;

testa

or covered

soft,

with mucilaginous hairs. EmBKYO exalbuminous, usually
curved ; cotyledons large, orbicular, plano-convex, sometimes
crumpled ; radicle cylindric,
descending and centripetal.
[The Asiatic and African
genera of Acanthacece have been
grouped as follows by Dr.
Thomas Anderson, who conthe American and

siders that

other genera will

same

tribes

SuB-OEDEE

I.

fall

THUNBERGIDE^.
reduced

Calyx

under the

:

CoroUa-lolies

a

to

ring.

Seeds

contorted.

Stem
with a cTipuliforni fnnicle.
Thimbergia (JEex-

usually twining.
aceniris).

SuB-OEDEE

II.

RUELLIDJi!.

Calyx herbaceous,

5-

(rarely

4-) partite. Corolla-lobes contorted.

Seeds inserted on a hooked

naculum or on a

papilla.

reti-

Stem

not twining.

Teibe

Nelsonib^.

—

Calyx
Seeds minute,
globose, inserted on a small papilla.
I.

small, herbaceous.

Elytraria,

Adenosma.

JEhermayera,

Nelsonia,
Acanthus moUU.
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—

Teibe II. RuELLiE^E. Calyx small, herlDaceous. Seeds large, compressed, retinacalum
hooked.
NomapMla, MygropMla, Calophames, Buellia, StenosvpJwnium, Strohilmithes, Goldfussia, MchmantJiera, Brillantaisia, Whitfieldia, &a.

ACANTHIDE^.

SuB-OEDEE HI.
Calyx Herbaceous,

5- (rarely 4-) partite.

Corolla-lobes imbricate.

Seeds with a hooked

retinaculum.

Teibe III. BaeleetE^.
gafhis).

— Corolla

hypocrateriform or funnel-shaped (2-labiate in Lepida-

Barleria, Neuracanthus, Grossandra, LepidagatJvis, Blepharis, Acanihus, Geissomeria,

Aphelandra, Andrographis, Gymnostaohyiim, Lanhesteria, &c.

—

Teibe IV. PhlogacantSe^. Corolla tubular
limb 24abiate.
not spurred. Capsule sub^terete, many-seeded.
;

2-celled, cells parallel,

spicate.

Stamens 2

anthers

;

Inflorescence terminal,

PhlogaoantJius,

Teibe V.
2-toothed.

JcsTiciEai.

Stamens

2.

— Corolla
Jiisticia,

upper
lower lip 3-fld mid-ilobe the largest
Adhatoda, Gendarussa, Beloperone, Anisacanthus, liungia,

2-labiate

;

;

;

Bicliptera, Feristrophe, Hypoestes, Rhincicanthios,

Graptophyllurri, Dwiernoia, &c.

—

Corolla funnelTeibe VI. Aststasieji.
shaped or campanulate, rarely hypocrateriform,

Stamens 4, 2 usually
Eranthemum, Asystasia, Maclcwya,

2'lipped in sestivation.

imperfect,

&c.— Ed.]

Adhatoda. Anther -with
unequal cells (mag.).

Adhatoda cupreaia.

Adhatoda

hetonica.

Corolla (mag.).

Adhatoda.
Style

and stigma (mag.).

CLXIX. SESAMES.
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RueUia patula.
Seed (mag.).

R%iellia.

Seed cut vertically (mag.).

CLXIX. SESAMES.
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and spathaceous
or gibbous

;

sub-valvate.

4

fertUe,

{Craniolaria).

Corolla monopetalous, liypogynous

Stamens

didynamous, sometimes the 2 shortest

(Martynia)

;

;

tube cylindric

limb usually bilabiate, 5-lobed, aestivation imbricate or
;
5, inserted on tbe corolla-tube, the upper sterile, tbe other

throat swollen

sterile,

and the

fifth

rudimentary
on to the

anther-cells 2, equal, parallel or divergent, connective jointed

filament and prolonged upwards as a glandular appendage.
Ovabt superior, base
girt with a glandular disk, 2- 4- or 1- celled by arrest of the septa ; style terminal,
simple ; stigma bilamellate ; ovules anatropous. CAPStrLE or dktjpe often with an

angular and coriaceous epicarp.
nearly

so.

EmbeTO

inferior, or centripetal.

Pruit (mag.)-

Seeds generally pendulous

;

albumen absent, or

straight; cotyledons plane or plano-convex; radicle superior,

CLXIX. SESAMES.

Martynia
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lutea,

PistU.

Tribe

I.

EU8MAMEM.

Capsule 4-celled, 2-valTed, seminiferous septum free

;

seeds numerous, I'-seriate,

fixed at the central angle of the cells, ascending or horizontal

— Stigma

;

albumen very scanty.

irritable.

tEINCIPAL GENUS.
* Sesamum.

Teibe

II.

FEBALINEM

Fruit 4- or psetido-4-celled, sub -capsular or drupaceous, ihdehiscent or obscurely
dehiscent at the top.

Seeds usually few, pendulous or horizontal, rarely erect and

solitary (Josephinia), completely exalbuminous.

PEINCIPAL GENERA.
* Craniolaria.

Pedalium.

Josephinia.

*

Uncaria.

Pfcerodiscus.

Martynia.

E E

'

Harpagophytum.
Pretrea.

;

CLXX. MYOPOEINE^.
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Sesamece are very near Bignoniaoece (which see)

;

they are connected with Gesneracets through

Craniolaria and Martynia, and are further connected with VerhenacMB and Myoporinece (which see).

This family inhabits the tropics of both worlds and South Africa. Few of the species are useful.
seeds of Sesamum orientale and S. indiciim yield a bland oil, used by Orientals as food, medicine, and
as a cosmetic, called Sesamum or Gingilie oil.
The cultivation of these plants, which was spread for ages
over Asia and Africa, now extends to the New World. The importation of Sesamum seeds into France

The

the oil extracted from them is princiPedalium Murex exhales a strong musky odour, and the thick
juice contained in its vesicular glands is employed in India to giro a mucilaginous consistency to water,
and thus render it emollient. The Creoles of America eat the raw root of Craniolaria annua with sugar
it is fleshy and mild-tasted, and when dried is employed in preparing a bitter and cooling drink.
[The
curious 2-horned fruit of Martynia proboscidea is the Testa di Quaglia of the Italians, notorious for
its cleaving to clothes, &c.; Uncaria procumbens is the famous Grapple-plant of South Africa, the fruit of
which is dispersed by animals to whose fur its hooked horns enable it to cling.]

amounted in 1855 to sixty millions of kilogrammes (58,940 tons)

;

pally used in the manufacture of soap.

CLXX.

MYOPORINE^,

(Mtopohin^, Br.— Mtoporine^,

Jussieu,

Myoporum*

Mioporum parviflorum.

Fruit cut vertically (mag.).

—Mtopokaoe^, Lindl.)

Myoporum.

Myoporum,
Fruit cut transvereely.

Sfed, entire and cnt
Tcrtically (mag.).

;

CLXXI. SELAGINE^.

611

CoEOLLA monopetalous, hypogynous, irregular or sub-regular, anisostemonous.
Stamens 4, didynamous, inserted on the corolla. Ovart 2-4i-celled ovules pendulous, anatropous.
Feuit a drupe, cells 1-4-seeded. Embeto straight, albwminous
;

',

EADiCLE
.

superior,

Leaves

Shettbs or UNDEESHETTES.

alternate, rarely opposite, simple, entire or

Flowees
Caltx

toothed, usually studded with resinous glands, exstipulate.
pedicels 1-flowered, rarely
-fid, persistent,

lobes

;

5 , axillary
5-partite or

Coeolla monopetalous, 5-lobed, sub-regular or ringent,
Stamens 4, inserted at the base of the corolla, alternate with

scarious.

aestivation imbricate.
its

branched into a cyme, ebracteate.

filiform

filaments

anthers introrse, versatile,

;

sometimes more or

cells

confluent.

Ovaet

by a
secondary septum from the axis ; style terminal, simple stigma emarginate, rarely
2-fid; ovules 2 collateral in each carpel, rarely 4 imbricate in pairs, pendulous,
anatropous. Deupe succulent or nearly dry, 2-celled or more or less completely
2-celled, cells antero-posterior,

perfectly subdivided

less

;

4-celled.

albumen ;

Seeds inverted.

Embeto

cotyledons semi-cylindric

;

cylindric, in

the axis of a scanty fleshy

radicle near the hilum, superior.

GENERA.
*Myoporiim (StenocLilus).

Pholidia.

Eremophila.

Bontia.

we have

They approach Selaginea
already shown.
didynamous stamens, 1-celled anthers, 2 carpels, pendulous and anatropous ovules, albuminous embryo and alternate leaves
but Selaginece
differ in their terminal spiked inflorescence, 1-ovuled cells, and fruit composed of 2 achenes.
The
affinities are the same between Myoporinem and Glohulariea, but these differ in their terminal capitulum,
their 1-celled and -ovuled ovary, and their fruit being a caryopsis.
MyoporinecB are mostly natives of Australia and some of the Pacific Islands.
One genus {Bontia)
is found in the Antilles.
They are generally studded with resinous glands, and in some species the
resin exudes in transparent drops.
They are of no use to man ; some (Myoporum parviflorum, &c.) are
cultivated in Europe as ornamental plants.
Jifyoporine<s are connected

with Verbenaceie, as

in hypogynism, the anisostemonous imbricate corolla,

;

CLXXI.

SELAGINE^}

(Selagine^, Jussieu.

cate.
cells

— Sblaginaceje, Lindl.)

Coeolla monopetalous, hypogynous, suh-regular, anisostemonous, cestivaiioH imbri'
Stamens 4 nearly equal, or 2 inserted on the corolla. Ovaet of 2 l^ovuled
OVULES pendulouS) anatropous. Fbuit of 2 achenes. Embeto albuminous

;

EADICLE

;

superior,

Heebs

Leaves

or branching rNDEESHBTJBS.

sub-opposite, simple, usually linear, exstipulate.
bracteate, spiked,

Elowees g generally irregular,
Caltx persistent, mono,

or corymbose.

solitary or panicled
'

alternate or fascicled, sometimes

Eeduced by Harvey to a

sub-oi'der of Verbenacem,

BB

2

—Ed,

CLXXI. SBLAGINE^.
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Selago.

S. cinered.

Calyx (mag.).

Flower (mag.).

Selago dfierea.
Corolla and andrcecium laid open (inag.).

Selago.

Selago.

Stamen (mag.).

Ovnle (magi).

Selago corymhosa:

Hebenstreiiia.

Transverse section of
fruit (mag.).

Bebenstreitia.
Fertile carpel,

outer face.

Hebenstreitia.

Fertile carpel,
inner face.

Hehenslreitia.
Fertile carpel cut
vertically (mag.).

HehenstreiHa.
Sfcerile carpel,

SebensireiUa.
Sterile carpel.

outerface.

inner face.

Hebmstreitia.

Seed cut verbicaUy (mag.).

sepalous, spathiform or tubular, 5-3-toothed or -pattite, rarely of 2 free sepals.

Corolla hypogjnous, monopetalous, deciduous ; tube entire or split lengthwise $ limb
Stamens
^-S-lobed, 1-2-labiate or sub-regular, spreading, sestivation imbricate.
inserted on tbe corolla-tube, alternate witli its segments, sometimes 4 sub-didynamous, or equal with a rudimentary

fifth,

sometimes 2 only fitaments filiform
;

;

anthers

Otaet free, of 2 antero-posterior cells ; style
1-celled, dehiscence longitudinal.
terminal, simple ; stigma undivided, sub-capitate ; ovules 1 in each cell, pendulous
from the top cell, anatropous. Fruit of 2 achenes, free when ripe, often unequal,
one sterile or obsolete ; pericarp membranous, adherent to the seed, rarely spongy or
farrowed with cellules. Seeds inverted ; testa coriacepus. Embryo straight, cylin-

CLXXII. STILBINE^.
dric, in

the axis of a fleshy albumen, whicli
radicle near tl^e hihim, superior.
;

it
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equals in length

;

cotyledons semi-

cylindric

PEINCIPAL GENEEA.
* Selago.

•

* Polycenia.

Hebenstreitia.

Microdon.

Dischisma.

We have indicated the affinities of Selaginece with
families).

They

Verbenacees, Stilbinete, and Myoporinece (see these
by the hypogynous 2-labiate corolla and imbricate
anthers, pendulous and anatropous ovules, dry fruit, straight

are closely allied to Olohulariem

didynamous stamens and 1-celled
albuminous axile embryo and alternate leaves ; but in Olobxdariea the ovary is 1-celled, the fruit is a
Some are
caryopsis, and the flowers are in a capitulum.
All the Selaginece inhabit South Africa.
cultivated under glass in Europe the flowers of the Hebenstreitia dentata have no scent in the morning,
but a strong and disagreeable one at npon, and are very sweet in the evening.
aestivation,

;

CLXXII.

STILBINE^}

(Stilbine^, Kunth.

cate.

— Stilbacb^, Lindl.)

Corolla monopetalous, hypogynotis, sub-regular, anisostemonous,
Stamens 4, firfHe, equal, inserted on the corolla. Ovaet

cestivation imbri-

2-celled;

ovules

suae.
Flower (mag.).

Siilbe.

Corolla, andr(Bci)im,
style (mag.).

and

SHlbe.
Pistil (mag,).

StUbe.

Corolla tmexpanded (mag.).

^tilbepinastra.
f

Eeduced by Harvey

to

Stilie.

Diagram.

a sub-order of Verhenacem.

—Ed.
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CLXXIII. VEEBENACBJE.

embryo is albuminous, and the anther-cells are confluent after the opening of the flower. But in these
three families the sestivation of the calyx is imbricate, the andrcecium is didynamous, the ovules are
pendulous, and the leaves are alternate besides which, the fruit of Glohularieee is a caryopsis, that of
Selaffinece consists of 2 aohenes, and that of Myoporineis is a drupe with 2-4-cells.
;

Stilbinem inhabit southern Africa.

They

are shrubs

CLXXni.
(ViTiCES, Jussieu [1789].

which

possess,

no useful property.

VERBENACE^.
Verbeitace^, Jussieu [1806].)

Vervain.

Flower cut
r

Agnm-casitis,

vertically (mag.)-
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Vervain.

VBRBENACE^.

CLXXIII.
tubular.

VEEBENACE^.
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Capsule 2-coccous.

*V6rhetia, Bouahea, *8tac7iy-

Corolla-limb oblique or 2-lipped.

tarjilieta, *Lvppt'a.

—

Sub- tribe 5. Lantanejj;. Flowers capitate or spiked.
limb oblique. Drupe of 2 1-celled pyrenes. *Laniana.
Sub-tribe

6.

Sub-tribe

7.

Teibe

PETE.a!EJi.

—

—Racemes

lax,

Calyx cup-sbap^, STtopthed, with a large invo-

Fruit coriaceous, indehiscent.

ViTJEJ!.

II.

Corolla-

Racemes lax. Calyx enlarged in fruit. Corolla campanulate
Drupe with 2-4 2-celled pyrenes. (America.) Oitharexylon, *Duranta.

DuEANTJiiB.

or hypocrateriform.

lucriform epicalyx.

Calyx short, membranous.

(America.)

Inflorescence cymose, definite.

*Petrma.

Ovules pendulous, amphitropous, or

sub-anatropous.
Sub-tribe

8.

ceous, iudphiscent.

Sub-tribe

9.

STMPHOREMBai.

— Cymes few-flowered, contracted, involucrate.

(Indian twiners.)
Caetopteeidej:.

Fruit coria-

SympJiorema, Gongea, &o.

— Cymes

not involucrate.

Capsule at length 4-valved.

*Garyopteris, &c.

(Asia.)

—

Sub-tribe 10. Viticej!.
Cymes not involucrate. Drupe fleshy, rarely dry.
Prem/na, Gallicarpa, ^giphila, *Volkameria, *Glerodendron, Ghnelina, *YUex, &o.

—

Tectona,

AviCENNiE.a}.
Inflorescence capitate, spiked, or centripetal flower with imCalyx 5-leayed, Corolla 4-fid. Ovules geminate, pendulous, amphitropous.
Fruit indehiscent; embryo germinating in the pericarp. Avicennia. Ed.]

Teibe

III.

;

bricate bracts.

The

—

with Barraginem, Labiatee, and Acantliaoece have been given under those
they are very close to StilbinecB in the irregularity of the corolla, number of the stamens, 2celled ovary, 1-2-ovuled cells, erect and anatropous ovules, spiked inflorescence and whorled leaves; but
in StiWinecB the corolla is valvate, the ^ stamens are equal, the fruit dry, and the embryo is axile in the
families

affinities of Verhenuceee

;

fleshy albumen.
Their afiinity with Myoporinece is indicated by the insertion, irregularity, anisostemony,
and imbrication of the corolla, the didynamous stamens, 1-2-ovuled 2-celled ovary, and drupaceous or
baccate fruit but in Myoporinets the ovules are pendulous, the embryo axile in the fleshy albumen, the
leaves are generally alternate, the flowers axillary and usually soUtary. They have the same affinity with
ffelaginece, which besides have spiked flowers, and the diagnosis is the same added to which, in SelaginecB
the anthers are reniform and 1-celled, and the fruit is dry. A comparison with Glohulariece shows the same
similarities and diflerences, and Qlohulariem are further distinguished by their dry fruit, which is a
caryopsis.
A close relationship is also observable between Verhenacem and Jasmineee in both the corolla
is hypogynous, sub-irregular, anisostemonous, and imbricate in estivation, the ovary is 2-Tcelled, the cells
l_2-oviiled, the ovules collateral, ascending and anatropous, the fruit is fleshy, the embryo exalbuminous
VerbenanecB principally inhabit tropical regions, decreasing towards
or nearly so, and the leaves opposite.
the poles; the woody species grow in the torrid zone, the herbaceous in temperate cliinates. They are
rare in Europe, Asia, aijd North America.
Verbenacees contaifi a little volatile oil, but bitter and astringent principles predominate, and their
medicinal properties Sjxe little esteemed in Europe. The Vervain ( Verbena officinalis), celebrated among
the ancient Romans ^nd the Druids of Gaul, was used in religious ceremonies and in incantations its
Lippia
slightly aromatic bitter gave it formerly n place among tonics, whence its name of officinalis.
dtriodora is an undershrub of South America, cultivated in Europe, the dried leaves of which are infused
Many species of Lantana are also used as tea in Brazil
like tea, and also used for flavouring cream.
{Lantana pseudothed), and their drupes are edible {L. annua and L. trifolia), as are those of Premna.
The Asiatic Calliaarpcs have a bitter aromatic bark, and their leaves are diuretic the American species
Some other Verhenacece are alexipharmics
of the same genus are of repute in the treatment of dropsy.
{^Mgiphila, Gmelind) y Omelina mllqsa is a febrifuge, G. arhorea is recommended for rheumatism.
Verbena erin^ides is employed in Peru as a uterine stimulant. The Clerodendrons are trees remarkable
;

;

;

;

;
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for the sweet scent of their flowers ; the hitter leaves
and the aromatic root of many are prescribed for
scrofulous and syphilitic diseases ; others [as Stachytarpha] are used in the superstitious ceremonies of
Indian sorcerers, as the Vervain was in Europe [its leaves are the Brazil Tea].
Vitex Agnus-castus is a
shrub, indigenous to southern France, to which the ancients attributed cooling virtues, whence its name.
[ V. Uttoralis is

one of the best woods in India.
Omelina parvi/lora has the property of imparting
Teak, one of the most important timbers in the world, is the wood of Teetma
grandis, a gigantic Asiatic forest tree. Avicennice are trees growing in tidal swamps throughout warm

mucilage to water.
countries, called

White Mangrov^in

tion from the ashes of the bark

is

Brazil, where the bark
used in washing in India.]

CLXXIV.
(Globulabi^, B.C.

is

extensively used for tanning; a prepara-

GLOBULARIE^.

—Globulaeine^, Fmdl. — Globulaeiace^,

Lindl.)

%

Glohularia.
"witli feathery tails
at the top (mag.).

Calyx laid open,

Qldbularia.

Flower without calyx (mag.).
GldbidaHa^
Pistil (mag.)«

Glohularia,

Ovary cut
Glohularia vulgaris.

Globularia*

Diagram,

vertically (mag.).

Glohularia.

Seed cut
vertically (mag.).

Glohularia,
(mag.).

Embryo

;
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Corolla monopetalous, hypogynous, 2-labiate, anisostemonous, cestivation imbricate.
Stamens 4, didynamous, inserted on the corolla. Ovakt l-celled; ovule solitary,
pendulous, anatropous.

—Flowees

Fetjit a caryopsis.

Embeto albuminous; eadiole

superior.

capitate.

Sheubs or UNDEESHEUBS, or evergreen heebs.
aggregated at

tlie

base of

tlie

Leaves

alternate, simple, entire,

branches, tbe upper smallest, scattered, spathulate,

contracted into a petiole, exstipulate, marceseent.

Flowbes

S

,

irregular, capitate

on a convex paleaceous receptacle, surrounded by an involucre of many series
of bracts.
Caltx herbaceous, monosepalous t^^be tetra.gonal after flowering
throat usually closed by hairs
limb 6-fid, regular or rarely 2-lipped, the upper lip
Coeolla monopetalous, hypogynous tube cylindric ; Umb
3-fid, the lower 2-fid.
1-2-labiate, upper lip entire or 2-lobed, or very short or obsolete, lower longer,
3-partite or -fid or -toothed, aestivation imbricate.
Stamens 4, inserted at the top
of the corolla-tube, alternate with its lobes, the fifth wanting between the lobes of
the upper lip ; filaments filiform, exserted, the upper a little the shortest ; anthers
reniform, 2-celled in bud, cells then confluent, opening at the top by a single slit.
OvAET free, l-celled, seated on a hypogynous minute disk, which is rarely reduced to
an anterior gland, or absent ; style terminal, simple ; stigma undivided or shortly
2-lobed ovule solitary, pendulous, anatropous. Caetopsis enveloped by the calyx,
mucronate by the persistent style-base. Seed inverted. Embeto straight, in the
axis of a fleshy albumen ; cotyledons ovoid, obtuse ; radicle next the hilum, superior.
;

;

;

;

GENUS.
GloTjuIaria.

We

between Glohulariea and Verbetiacets, Stilbinece, Myoporinea, and
by the l-celled and 1-ovuled ovary of Glohidariecs, since the
base of the style is geniculate and a little furrowed on the back, which has led A. de CandoUe to
Some botanists have
suspect that the pistil is 2-carpellary, and that the posterior carpel is arrested.
noticed a close connection between Olohulariece and Dipsacem, the latter only diifering in the epigynous
Glohdariece also present some analogy with JBninoniacets,
corolla, and the opposite or whorled leaves,
founded on the capitate inflorescence, hypogynous corolla, l-celled 1-ovuled ovary, and anatropous ovule
but in Brunoniaceis the corolla is regular and isostemonous, and the ssstivation is valvate, the stamens are
There are also
hypogynous, the anthers 2-celled, the ovule is erect, and the embryo exalbuminous.
some points of resemblance between Glohularieee and CalycerecB ; the inflorescence is the same, the ovary
but
is l-celled and 1-ovuled in both, the ovule is pendulous and anatropous, and the embryo albuminous
CalyeerecB dififer in their epigyny, the regularity, isostemony and valvate aestivation of the corolla, and
GlohvlarieeB principally inhabit the south-west countries of Europe, and are
in the syngenesious stamens.
not met with farther north than 64°.
Some species were formerly used medicinally; the leaves of Gldbidaria communis are reckoned
among detergent and vulnerary medicines. The G. Alypum replaces Senna in the south of Europe, and is

have indicated

tlie

affinities

Selaginem, affinities whicli are not disturbed

;

a very decided purge.
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CLXXV. LABIATJE.
(Veeticillat^, L.

—Labiate, A,-L, de

Jussieu.

— Lamiace^, Lindl.)

Lamium.
Flower cut vertically (mag.).

Zamium

album.

Lamium,
Stamen
(mag. J.

Diagram.

Mentha.

Flower (mag.).

Lamium.
Lamium.

Carpel, entire

Calyx (mag.).

and

cut Tertically (mag.).

Bugle.
Carpel cut

{Ajuga reptans,)
Flower (mag.).

Bngle.

Bugle.
Pistil (mag.).

vertically
(piag.).

Sage.

Stamen (mag.).

—
CLXXV. LABIATE.

Germander.
Flower seen in profile.

Germander.
"Back view of flower.

Germander.
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Scutellaria.

Pistil cut vertically (mag.).

Scutellaria,

_

Carpel cut Tertically (mag.).

Embryo

(mag.).

Corolla hypogynous, monopetalous, irregular, anisostemonous, (estivation imbricate.
Stamens 4 didynamounj or 2 inserted on the corolla. Ovakt ^-lohed; ovules 4,
erect, anatropous
style gynobasic. Fkuit separating into 4 achenes:
Embeto.
exalbuminous eadiole inferior. Stem A-gonous. Leaves opposite or whorled.
Wliole plant often covered with vesicular glands containing an odoriferous
volatile oil.
Stem herbaceous or sub-woodj, rarely woody, usually 4-gonous.
Leaves opposite or whorled, with pinnate reticulate nerves, exstipulate. Flowers
;

—

;

^

,

irregular, very rarely sub-regular {Mentha), in the axils of leaves or bracbs, soli-

tary or geminate, or in clustered centrifugal cymes, which form false whorls by their

union in pairs, and are scattered, or crowded into spikes. Calyx persistent, of
5 connate sepals, sometimes irregular, 2-lipped, upper lip 2-fid, lower S'-fid, sometimes
sub-regular with 6 segments, or 4 by the arrest of the upper. Coeolla njosopfitalous,
hypogynous tube sometimes twisted [Hyssopus lophantus, Ajuga or^m&tt)^y-iimb
4-5-lobed, sestivation imbricate, sometimes 2-labiate, the upper lip entire or emarginate, the lower 3-lobed, sometimes 1-labiate from the upper lip being very short and
deeply cleft {Ajtiga), sometimes being bell- or funnel-shaped with 4 sub-equal lobes
and sub-equal stamens {Mentha). Stamens inserted on the corolla-tube, usually 4,
didynamous, tarely 2 by arrest of the 2 upper {Cunila, Lycopus, Salvia, Rosmarinus).;
anther-cells often confluent at the top, sometimes separated by a well- developed
Ovaey free, of 2 carpels, borne on a thick disk, with 4
filiform connective {Salvia).
lobes or cells, all free or cohering in pairs ; style simple, rising from the base of the
ovarian lobes, and dilatiiig into a gynobase which lines the disk ; stigina generally
Feuit of 4 achene-like
bifid ; ovules solitary and erect in each cell, anatropous.
Seeds erect.
lobes or nucules, free or geminate, epicarp sometimes fleshy {Prasium).
Embeyo straight, very rarely curved {Scutellaria), exalbuminous, or with a thin fleshy
;

albumen

;

radible inferior.

[The following
Teibe

I.

i^

Bentham's

OciMOiDBa!.

Coleus, Myptis, Eriope,

classification of this large order

— Stamens declinate.

:

*Ocimmn,Mesona,Orthosip'hon,*Plectranthus,

*Lavandula, &c.

—

Stamens remote, straight, spreading or coanivent under the
SATUEEiEiE.
Tribe II.
Corolla-lobes flat.
*Pogostemon,
upper lip, 4 or 2 with the anther-cells contiguous.
Elsholtzia, Perilla, *Menth(i, Lycopus, Bistropogon, * Origanum,, * Thymus, Micromeria, *8atureia,
Oalamintlia, *Gardoqnia, *M6lissa, Hedeoma, Sphacele, &c.

;
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Teibe

MoNAEDEj;.

III.

solitary or separated

— Stamens

by a long

2,

straight or ascending.

Anther-cells linear-oblong,

Meriandra, *8alvia, *Uosmarinus, *Monarda, *Zizy-

connective.

pJiora, &c.

Tbibb IY.

Nepete^.

— Stamens

4,

the posticons (upper) pair always the longest.

Loph-

anihus, Nepeta, *Dracocephalum, *Gedronella, &c.

Teibe V.

Stachtdej:.

quite free, erect.

— Stamens

4, parallel

and ascending under the upper

lip.

Nucules

*Prunella, * Scutellaria, MeUttis, *8ideritis, Marruhium, Anisomeles, *Betonica,

*Stachys, Leonurus, ^Lamium, Ballota, Leucas, *Phlomis, &c.

—

Teibe VI. PbasiBjE. Stamens of Btaoliydem.
Gomphostemma, Phyllostegium, Stenagyne, Prasium.

Nucules

sub-connate at the base.

fleshy,

—

Teibe VII. PEOSTANTHEEiE. Nucules usually rugose, connate at the base, style persistent.
CoroUa-throat oampanulate, lobes flat.
*Prostanthera, Hemiandra, Microooris,
(Australia.)
Westringia, &o.

Teibe VIII.

Ajugoidb^.

Upper

ascending.

chostemma, &o.

— Nucules

lip of corolla

— Ed.]

rugose, sub-connate at the base.

minute or

2-fid

with declinate lobes.

Stamens

parallel,

^Teucrium, Ajuga, Tri-

Labiate form one of the most natural groups of plants the characters of its members are so uniform
it may be called monoiypic, as if all the species could be comprehended in a single genus, and the
discrimination of its genera is hence often very difficult.
For the same reason the affinities of Labiaice
are but few.
have noticed their connection with Scrophularineee, BoiTaginece, and Acanthaceee. They
approach nearest to Verbenacece, which differ only in the coherence of the parts of the ovary, the terminal
;

that

We

style, the berried or

vesicular glands. It

drupaceous

is

fruit,

the leaves not constantly opposite, and the absence of oleiferous

in the temperate regions of the

Old World that the majority of Lahiatce are found

they are not numerous beyond 50° north latitude or in the tropics, and are
hemisphere from the arctic regions they are completely absent.

less

frequent in the southern

;

A

volatile oil is contained in the vesicular glands of Labiates which in some species holds in solution
a solid hydrocarbon {stearoptene) analogous to camphor to the different proportions in which these substances are united to bitter and astringent principles the various properties of its members are due.
;

The purely aromatic species are condiments, stimulants, [carminatives], or cosmetics ; especially Peppermint \_{Mentha piperita), Q-^esxToimt (M. viridis),a.ni Pennyroyal (M. Pulegium)'],Th.jjae (Thynms vidgaris),
Savory {Satureia hoHensis and montana'), Balm (Melissa officinalis), Basil Thyme (Cala7mniha Acinos), Lemon
Thyme {Thymus dtriodorus) , [Sweet Basil (Ocymum Sasilicum), Bengal Sage (Meriandra bengalensds),
Sage (Salvia grandi/lora and officinalis), Marjoram (Origanum Majorana, Onites, Sec), Hyssop (Hyssopvs
The powerful stimulating properties of Rosemary, utilized medicinally in Hungary water,
officinalis)'].
are due to its volatile oil and stearoptene [it is also an ingredient in Eau de Cologne, and in the green
pomades, having the power of encouraging the growth of hair]. When the aromatic principle is combined with the bitter one, they are stimulating and tonic (Marjoram, Lavender, &c.).
The very
strong-scented essence of io!)a»(7MZff Spica (Oil of Lavender) is used as an embrocation in rheumatic affections, [and as Oil of Spike by painters].
The common Lavender (L. vera), cultivated in gardens, is used
to preserve linen, wooUen, and furs from insects as is Patchouly, an Indian species of Pogostemon.
Teticrium, which contains gallic acid and a bitter principle, is a tonic.
Scutellaria galericulata was
formerly employed in tertian fevers.
Ground Ivy (Glechoma hederacea) is bitter and slightly acrid; it is
used as a bechic and antiscorbutic.
Marrubiicm, in which the bitter overcomes the aroma, is recommended as a tonic. Finally, Sage (Salvia officinalis) combines all the medicinal properties of the other
Labiates, whence its stimulating, tonic, and astringent virtues, and its trivial name.
[Others are
Horehound (Marnibium vulgaris), a popular and excellent remedy in coughs; and Lycopus europeeus, which
;

yields a black dye.]

.
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CLXXVI. PLANTAGINEJE,
(Plantagines, Jussieu,

—PLANTAaiNE^, Br. —Plantaginacb^, Lindl,)

Plantain.

Flower cut vertically (mag.).

Plantain.

Transverse section of ovary
(mag.).

Plantain.
Seed, entire and cut vertically
(mag.).

Plantain.

Plantain.
Pistil

(mag.).

Diagram.

Plantain.
Fruit dehiscing
(mag,).

lAttorella, lacustris.
: S flower
aolitary, pedicelled ; 9 numerous,
sessile, at the baseof the peduncle,

;if oncecious inflorescence

Littorella.

S flower

after expansion,

with long pendent filaments
deprived of their anthers (mag.).

Littorella.

J

flower cut vertically
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Littorella.

Germinating seed
(mag.).
Littorella.

Q eliminating

seed further

advanced (mag.).

-»e^
Littorella.

Young ovary cut
Littoi'ella.

Littorella.
Pistil (mag.).

Young

OTule with the
conducting tissue (mag.).

vertically to

stow

the conducting
tissue (mag.).
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3-4-lpbed, with silky edges (Bougueria).
Stamens 4, hypogynous and alternate
with the corolla-lobes {LittoreMa), or 1-2, inserted on the middle of the corolla-tube
(Bougueria).
Ovakt rudimentary (Littorella), or obsolete (Bougueria). ? Calxx
with 3 unequal sepals (bracts ?), the anterior larger [Littorella), or of 4 sub-equal

—

:

hairy sepals (Bougueria). Corolla urceolate; throat short; limb 3-4-toothed (Littorella) or tubular, irregularly 3-4-lobed, with silky edges (Bougueria).
Stamens 0.

Ovary

1-celled; ovule solitary, campylotropous.

Nucule bony.

membranous. Embryo straight, in the axis of a fleshy albumen
round the albumen (Bougueria).
GENERA.
Plantago.

Littorella.

Seed peltate,

(Littorella), or

testa

curved

Bougueria.

Plantagineis, although very diiferent in appearance, form a very homogeneous group
they approach
PlumhaginecB in their infloreacen'ce, hypogynous generally isostemonous corolla, and the stamens sometimes hypogynous, sometimes inserted on the corolla, as in Statice and Plumhago, and finally in their
;

dry fruit and albuniinous embryo.
Plumbaginecs are separated from Plantago by their 1-celled and 1ovuled ovary, from Plantago and Littorella by their many styles, anatropous ovule pendulous from a basal
ascending funicle, and farinaceous albumen,
Plantaginece are allied rather closely with Primulaeem by
the direction of the ovules, the circumsciss capsule, tho ventral hilum, and the embryo parallel to the
hilum, as also with Veronica another analogy results from the isolation of the placentiferous septum in
Plantago, which, although only occurring at maturity, recalls the placentation of Primulacece.
;

As

to the different position of the stamens, opposite to the corolla-lobes in Plantaginece

and alternate
no account, if it be admitted (with certain authors) that in Plantaginece
the scarious and persistent corolla is a calyx, and the calyx an involucel in this case the Plantains would
be apetaloua, as in Qlawx, and the stamens would alternate with the sepals.
There is yet another affinity which deserves to be noticed ; it is founded on the alternation of the
stamens with the calyx, an alternation which exists, if we admit, with Grisebach, that both these
families are apatalous, and regard the corolla of Plumhaginece as a staminal crown, and that of Plantaginecs

with them

in Primulacfce, this is of

;

as a true calyx.

Plantaginece inhabit the temperate regions of both hemispheres, but principally the northern,

and

they are more rare in the tropics, where they only grow on mountains.
Many indigenous species of Plantain (Plantago lanceolata, majorf media) are employed in medicine their
leaves are bitter and slightly astringent.
An eye-water is distilled from the whole plant. Th^ seeds of
Plantago Ps/gllium, arenaria and Bophula contain an abundant mucilage in their testa, whence their use
and in Indian manufactures to stiffen muslins. Planjtago
as emollients in inflammatory ophthalmia
Coronopus was considered by the ancients, on account of its toothed leaves, to be efficacious against

Europe and America,

especially

;

;

;

hydrophobia, and was ranked amongst diuretics.

CLXXVII.

It is cultivated for salad in

NYCTAGINE^,

some

countries.

Jussieu.

Flcwbrs 5 or diclinous. Perianth petaloid or coloured. Stamens hypogynous.
Ovary 1-celled, 1-ovuled ; ovule campylotropous, erect. Aohene included in the per-

Albumen /armaceoMS (rarely 0). JjMBBYO curved, rarely
radicle inferior.
Trees, shrubs or herbs. Stems knotty, fragile, branches often spinescent.
Leaves usually opposite (that subtending a branch, peduncle or spine being smaller
than its pair), rarely alternate, or scattered, petioled, entire. Flowers 5 , or rarely
sistent base of the perianth.

straight

;

s s
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Mirahilis,

Fruit, entire and
with vertical and

Vieillardia,

Plowei- cut
vertically.

Seed cut transversely
(mag.).

Mirahilis Jalapa.

transverse sectdons (mag.).

—
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Mil dbilis.

diclinous

Diagram.

Mirabilis.

Androecimn.

Pisonia.
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Pisoma acnkaia.
Fruit cut transversely (mag.).

Fruit.

{Pisonia), axillary or terminal, -solitary or aggregated, rarely in a simple

cyme

spike, umbel,

or panicle

;

floral hrads 6,

or united, often forming a calyciform

much

sometimes ovate or lanceolate, free

dilated coloured involucre larger than

the flowers; sometimes 1-3, minute; involucre calyciform, herbaceous, sometimes
monophyllous, 3-5-toothed, 1-5-flowered, and often enlarged after flowering ; some-

times polyphyllous, many-flowered. Perianth petaloid, tubular or tubular-campanulate or infundibuliform, variously coloured the lower part of the tube hardest,
sometimes striate, always persistent, enveloping the fruit and accrescent, the upper
part resembling a corolla ; limb membranous, folded in aestivation, rarely marcescent,
usually falling after flowering.
Stamens hypogynous, fewer or more than the
divisions of the perianth, 8-30, rarely equal in number, sometimes unilateral ; filaments filiform, often unequal, inchided or exserted, inflexed in aestivation, free, or
coherent at the base, sometimes even adnate below to the perianth- tube ; anthers
introrse, 2-celled, globose, dehiscence longitudinal; pollen of globose large granules.
OvAET free, sessile or sub-stipitate, 1-carpelled, 1-celled ; style terminal or sub-lateral,
simple, involute in aestivation ; stigma simple, pointed or globose, straight or coiled,
sometimes branched or penicillate, multifid ovule solitary, erect, sessile, micropyle
Achene membranous, included in the hardened tube of the perianth.
inferior.
Seed erect, testa adherent to the endocarp. Embeto usually curved or folded, rarely
straight {Pisonia) ; cotyledons foliaceous, enveloping a farinaceous albumen, or coiled
;

;

upon themselves, and

scarcely separated

by a mucilaginous albumen

{Vieillardia)

;

radicle inferior.

[The following
'

Prodromus
Teibe

'

I.

is

Choisy's

arrangement of the genera in De CandoUe's

:

M'lEABiLEiE.

— Involucre calyciform,

1- or

many -leaved.

^Mirabilis,

Quamodidion,

*Oxy'b(vphtis, Ahronia, AcleisantJies, Pentacrophys, &a.

Teibe

II.

Bitginvillej].

—Involucre

bract-like;

bracts

large,

dilated.

*Buginvillea

(Bougainvillea'), Tricycla, ? GepJialotomand/ra.

Teibe

III.

BoEEHAAViEJi.

Balpimitlius, Pisonia, Neea, Vieillardia, Boerhaavia,

— Ed.]
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tiey have been placed near Phytolacoea,
and Folygonece on account of the structure of their ovary, their curved seed and albumen
They have an apparent ailinity with
but they differ in their folded sestivation and exstipulate leaves.
ValerianecR (as observed by A.-L. de Jussieu), through Soerhaavia, several species of which have been
often confounded with that family.
Nyetaginem principally inhabit the tropical regions of the Old, and especially the New "World.
Abronia grows in North-west America, some Boerhuavi<s in extra- tropical Australia, and in South America.
Nyctaginece are not closely allied to any other family

;

Chenopodiets,

BuginviUea

The

is

;

limited to South America.

That of the false Jalap, or Marvel of Peru {Mira^
was long confounded with that of the true Jalap, of which it has

roots of Nyctaginece are purgative or emetic.

hHis Jalapa), a tropical

American

plant,

the nauseous smell.
It possesses similar qualities, but is much less eificacious, and is sometimes
M.
administered for dropsy, as are M. dichotoma and longiflora
all are cultivated in our gardens.
;

The numerous species of
Mexico for diarrhoea and rheumatic pains.
Bcerhaama furnish the Americans with emetic and purgative roots. The juice of B. hirsuta is used in
Brazil as a remedy for jaundice.
The cooked root of B. tiiberosa is eaten in Peru an infusion of it is

stmveolens is

recommended

in

;

ranked as an antisyphilitic.

A

decoction of the herbage of B. proeumberis

is

The

an Indian febrifuge.

properties of Pisonia are analogous to those of Boerhaavia.

PHYTOLACCE^.

CLXXVIII.

—Phttolacce^, Br. — Eivine^ et Petiveee^, Agardh.
—Phttolaccace^ et Petivbkiace^, Lindl. — Phttolaccace^, Endl.)

(Atkiplioum

Caltx

aectio, Jussieu.

4f-5-]partite.

Stamens sub-hypogynous or hypogyCarpels several, whorled, or one exlateral arid ventral, hooTced.
Frvvt JlesJiy or dry. Seed ereci.
Corolla usually

0.

nous, as viany as the sepals, or more numerous.
centric, l-ovuled

;

STYjj^s

Albumen /arwaceows, sometimes scaiity
EADICLE

or 0,

Embeto annular or curved, rarely straight;

inferior.

Heebs

or TTNDEESHEUBS [rarely teees], usually glabrous.

irregularly annular, rarely twining {Er cilia).
site,

membranous

simple, entire,

stipules 0, or

or

Elowees

persistent thorns.

^

cylindric, or

alternate or rarely sub-oppo-

fleshy,

sometimes pellucid-punctate
changed into

somewbat

geminate at the base of tbe

Stems

Leaves

;

petioles, free, deciduous, or

or rarely dicEcious

{Achatocarpus,

Gyrostemon),

regular or sub-regular, in a spike, raceme, or glomerate cyme, axillary, terminal or

Calyx 4-5-partite

leaf-opposed, pedicels naked or 1-3-bracteate,

membranous

;

lobes

herbaceous,

on their inner surface, equal or
unequal,, sestivation imbricate.
Coeolla usually 0, rarely of 4-5 petals {Semmivillea,
&c.) alternate with the sepals and inserted at their base, distinct, with narrow
Stamens sub-hypogynous or hypogynous, inserted at the base of a disk
claws.
lining the bottom of the calyx, or of a somewhat convex torus, or sometimes of a
slender gynophore either equal and alternate with the sepals,- or more numerous,
the outer alternate, the inner opposite ; rarely united in alternate bundles more
rarely indefinite and arranged without order filaments filiform or dilated at the
base, distinct, or connate below ; anthers introrse, 2-celled, basifixed or dorsifixed,
erect or incumbent, dehiscence longitudinal,
Caepbls several whorled, rarely
often

at the edge, frequently coloured

;

;

;

CiXXVIlT.
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Achatocarpus.
Pistil cut YferticaUy (mag.).

Achatocarpus.
Fruit but vertloaflyi

and sub-eicentric, distinct or more or less colierent, seated on ah inconspicuous gynophore, or fixed to a central column, 1-celled ; styles ventral, distinct
or rarely colierent at tlie base, tips recurved and stigmatiferous on their inner surface
ovules usually solitary, basifixed, campylotropous or rarely semi^anatropous.
Feuit
solitary

•

a berry, utricle, coccus, nut or samara.
ceous, usually shining

and

Seed

erect

;

testa

membranous

Bmbrto sometimes annular

fragile.

or crustaor arched, peri-

albumen with flat large or narrow and unequal
cotyledons, the edges of the outer closing round the inner ; sometimes straight, with
pheric, surrounding a copious floury

foliaceous convolute cotyledons

and

little

or no albumen

;

radicle inferior.

—

;
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Tkibe

I,

PETIVEBIEJE.

Carpel solitary, becoming a samara or achene. Embryo curved {Seguieria) or
Leaves stipulate.

straight {Petiveria), cotyledons convolute.

PEINCIPAL GENERA.
Petiveria.

Seguieria.

Tribe

II.

MoUana.

Rivina.

PHTTOLAGGE^.

Eruit usually composed of 2 or more carpels, distinct or coherent, but without a

column.

Leaves exstipulate.
PEINCIPAL GENEEA.

Microtea.

Limeum.

Gieseckia.

Anisomeria.

Pircunia.

Ercilla.

Tribe

III.

Semonvillea.

Phytolacca.
* Rivina.

Achatocarpus.

QTROSTEMONE^.

Eruit compound, with a central column, resembling a 1-celled or 2-severalCotyledons not rolled. Leaves exstipulate.
celled capsule.

GENEEA.
Didymotheca.

Gyroatemon.

Codonocarpua,

Tersonia.

confounded with Chenopodiece, are connected with them by their alternate leaves,
albumen and usually peripheric embryo they are sufiiciently
distinguished by their frequently having petals, by the number and position of their stamens, their lateral
They approach Baselleee and Amarantaceee
style, plurality of carpels, and berried or coccus-like pericarp.
in the coloured calyx and the structure of the seed PortutacecB in the alternate leaves, the stamens alternating with the sepals when they are the same in number, and the structure of the flower and seed.
Seguima, the cotyledons of which are coiled, and the albumen or nearly so, and Gyrosteman, the carpels
of which are whorled around a central column, establish a certain affinity between Fhytolaceea; and
Fhytolaceea inhabit the tropical and sub-tropical regions of the Old, and especially of the New
Malvacecs.
World ; they are much rarer in Asia than in Africa. PetiveriecB are all tropical American. Fhytolaceea,
Phytolaccets, long

inflorescence, 1-ovuled carpels, farinaceous

;

;

properly so called, mostly belong to the Old World.

Gyrostemonece are

all

Australian.

owe their properties to acrid, vesicant, and drastic substances. Phytolacca decandra
American Currant), a native of North America, has been naturalized in the Landes its

Phytolaccece

(Pokeweed or

;

and unripe berries are a strong purgative.
Its ripe berries contain a purple juice
which is by no means innocuous, and which is imprudently used to colour confectionery and wine, for
which reason the Portuguese Government has forbidden its culture. Nevertheless the young leaves of
F. drastica grows among
this species and of its congeners (P. esculenta, &c.), are edible when cooked.
Some Phytolaccece blacken in drying {Bosia,
rocks in Chili, and the natives chew its root as a purgative.
Petiveriecc, remarkable for their alliaceous smell, are used in domestic medicine by
Achatocarpus).
Americans, as antifebrile, diaphoretic, diuretic, and vermifuge.
[The berries of Phytolacca octandra are used as soap in the West Indies. Pircunia dioiea, a tree of
La Plata, is now extensively cultivated in the south of Spain as Bella-sombra, and is a conspicuous feature
in the gardens at Gibraltar, where its trunks, enormously swollen at the base, attract universal attention
The young shoots and leaves of Phytolacca
the tree is of most rapid growth, but the wood is very spongy.
dioiea are recommended for cultivation as a potherb, being eaten, cooked like asparagus, in the United
acrid leaves, its root

States, as are those of P. acinosa in the Himalayas.
drastic purge.

Ed.]

The turnip-shaped root of P.

drastica is a violent
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CLXXIX. POLYGONEJE.
(Pbrsicaei^, Adanson.

—Poltgone^,

Jussieu.

—PoLTSONACBiE, Lindl.)

Fagopyrum.
Pruit (mag.).

Fagopyrum.

Stamen

(,mag.).

L

;
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Ko&algia.

Miihlenbeckia.

Frdit And accrescent (ialyx (mag.).

FlDwer-bud (mag.).

Koenigia^
laid open (mag.).

Monandrous flower

Floweks ? or diclinous. Pekianth herbaceous or petaloid. S^fAMEiirs periOVakt 1-celled, l-ovuled ovule erect, orthotropous. FeUit an achene.
Seed erect albumen farinaceous. Embryo straight, curved and lateral, or straight
and axile; radicle superior. Leaves alternate, with an intrapetiolar stipule.

gynous.

;

;

—

Herbaceous or frutescent plants, sometimes arborescent, erect [or prostrate] or
twining, stem and branches jointed and knotty, leafj, rarely apbyllous and scapigerous.

Leaves

alternate, often collected at the base of the stem, very rarely opposite

waved, crisped or crennlate, very rarely cut, usually
when young, often glandular or pellucid-dotted;
petiole dilated at the base and amplexicaul, or inserted on a close-sheathing intrapetiolar stipule (ochrea), sometimes inconspicuous.
Flowers ^ or diclinous,
springing from the axil of the leaves or bracts (sometimes ochreiform), solitary
or whorled, racemed spiked panicled or cymose, sometimes capitate, either naked,
or enclosed singly or collectively in a tubular or cyathiform involucre; pedicels
filiform (sometimes 0), usually jointed, often cernuous in fruit.
Perianth calycine
or petaline, of 3-4-5^6 sepals, distinct, or coherent at the base, rarely united in a
tube, usually persistent and accrescent ; sepals or segments sometimes 8, 1-seriate
sometimes 5, imbricate ; Sometimes 4 or 6, 2-seriate, imbricate or sub-valvate, equal
or unequal, and in the latter the outer 2 oi* 3 herbaceous, rarely coloured, smaller
or larger than the inner, usually concave or keeledj sometimes winged or spiny ; the
inner 2 or 3 petaloid (rarely herbaceous), plane, or concave and folded, entire,
toothed, fringed, or spiny at the margins, usually becoming membranous-scarious
when ripe, with netted veins, median nerve sometimes swollen and callous.
{Pterostegia), simple, entire,

penninerved, margins revolute

Stamens perigynous, 1-15, usually 6-8-9, very

rarely oo , inserted on a disk or
glandular ring lining the base of the perianth, opposite or rarely alternate with the
sepals, usually in twos or threes before the outer, solitary before the inner ; filaments
capillary or subulate, distinct, or very shortly coherent

by their dilated bases ; anthers
and versatile, or rarely
basifixed and erect, all introrse, or the 5 outer introrse and 3 inner extrorse, or all
opening laterally. Ovary solitary, of 2-4 qarpels valvately united, free or rarely
adherent by the base, ovoid or elliptic, compressed or 3-gonous, 1-celled or rarely
incompletely 3-celled by^]Mse_septa ; styles 2-4, answering to the angles of the
2-celled, dehiscence longitudinal, ovoid or oblong, dorsifixed

I
'

—
;; ;
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more or less united, very rarely adherent to the angles of the ovary
stigmas simple, capitate or discoid, sometimes feathery or peuicillate ovule solitary,

ovary, distinct, or

;

pendulous from a basal funicle, with the micropyle downwards, but always erect when ripe. Achene or caeyopsis compressedlenticular, 3-4-gonous, with projecting or obtuse angles, sometimes winged, entire,
toothed, or spiny, rarely naked, usually covered by the accrescent and sometimes
fleshy perianth.
Seed conformable to the cell, erect, free or adnate to the endocarp
testa membranous ; hilum basilar, large ; albumen copious, farinaceous, rarely subfleshy and scanty.
Embrto antitropous, curved and appressed to the side of the
albumen, or straight and axile in the albumen ; cotyledons linear or oval, incumbent
or accumbent, sometimes largely foliaceous, fiexuous ; radicle superior.

basilar, orthotropous, erect, rarely

Tkibe

ERIOGONBM.

I.

Flowers 5 , or rarely polygamous, within a 1- or more-flowered tubular invoCalyx 6-partite. Stamens 9. Ovary free ; ovule basilar, erect. Embryo
lucre.
included in a scanty albumen. Ochreas obsolete.

—

PRINCIPAL GENERA.
Eriogonum.

Oxytheca.

Choiizantha.

Nemaoaulisi

Teibe

II.

Pterostegia,

POLTGONE^ VEBM.

Flowers 5 or polygamous; involucre 0. Stamens 1 9, usually 6 or 8, rarely
12-17.
Ovary free or rarely adherent below; ovule basilar, erect. Stipules

—

ochreate.

PRINCIPAL GENERA.
Calligonum.
* Coccoloba.
*

Oxygonum.

EmSx.

Muhlenbeckla.

*

Rheiim.

Fagopyrum.
Polygonum.

Oxyria.

*

AtraphaxiS.

;

involucre 0.

Euraex.
Triplaris.

Ruprechtia.

Teibe
Flowers §

*

III.

SBUNNIGEIEJEI.

Calyx 5-partite.

Stamens

ovule pendulous from a basal funicle, erect when ripe.
Stems usually woody, climbing, furnished with tendrils.

8.

Ovary

—Ochreas

free,

3-gonous

or obsolete.

GENERA.
Antigonum.

Brunnichla.

Teibe IV.

8TMMEEIEJS.

Calyx, of ? 6-partite.
Flowers dioecious, polyandrous.
Ochreas 0.
PRINCIPAL GENUS.
Sj'mmeria.

Ovary adherent.

—

—

-
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Pohjgonea: are clearly separated from

tropous ovule and antitropous embryo.

by

tacece

all

-

the Cydospermece with farinaceous albumen by their orthoare further distinguished from Chenopodece and Amaran-

They

The
and the prevalence of the ochrea.
which have an involucre, approach nearer to Phytolaccea, but are
Polygmece are also connected with Caryophyllem through ParonycUece,

their ternary floral whorls, the often coloured perianth,

tribe of Eriogonece, the flowers of

separated by the superior radicle.

and have

some

also

aflinity

with Phlmhagineai (which

see).

Polygcmece mostly inhabit the north temperate hemisphere

;

they are

less

frequent in the tropics.

They are frutescent or arborescent in Central America, and become rare south of the tropic of Capricorn.
The tribe of EriogmecB is principally North American and Chilian, Brunnicliia inhabits Carolina, and
Antigonum Mexico. The Khubarbs {Pheicm) grow on the mountains of Central Asia and North'
India.
The woody genera Calligonum and Atraphaxis {Tragopyrum), grow in the plains of Central
Asia.

Coceoloha,

&c., are large

Triplaris,

Oxyria], are sub-arctic and arctic.

of tropical America; Kcenigia, a minute herb [and

trees

The numerous

where, from the sea-shore to the snow-line.

species of

Polygonum and Humex are scattered everyis Australian, Symmeria and Huprechiia

\_Muhlenhechia

Brazilian.]

The
citric,

properties of the genera of Polygonets sustain their afiinities.

and malic

acids,

and

is

The

edible or medicinal.

seeds of

Their herbage contains oxalic,

some abound

in starch, the root of

contains astringent matters, sometimes combined with a resinous principle to which they

most

owe medicinal

properties that have been recognized from the highest antiquity; the most important of these is
Ehubarb, which is distinguished from all other purgatives by its restorative action on the functions of the
stomach it is further an antidysenteric and vermifuge. The botanical history of the Rhubarb ' is obscure;
in the tenth century the Arabs received it from the Chinese, and spread it through Europe, but the Chinese
only vaguely indicated its habitat, and botanists have long doubted to what species it belongs. The
root of JRlieum axislrale, a Himalayan species cultivated at Calcutta, has the decided smell and bittertonic ta.ste of the roots the Chinese sell to the Russians, and like it it grates under the teeth; added
to which, the form of its leaves agrees with the description which the natives of Bokhara gave of the
•

;

Rhubarb to the illustrious naturalist Pallas. Pheum JRJiaponticum, the species originally known to
the ancients as Rha, grows wild in ancient Thrace and on the shores of the Euxine; it was called later
Mha-ponticum, to distinguish it from the Scythian Rhubarb, which they called Sha-barbarum, whence
In Europe, and especially in Germany and England, several varieties of P.
our name of Rhubarb.
Phapontieum and R. tmdulatum are cultivated on account of the pleasant acid taste of their leaves, the
true

petiole

and principal nerves of which are used in

the English medicinal Rhubarb, and
Ed.]
also to adulterate it.

Rumex is

is

tarts

and preserves.

[The root of the former furnishes

extensively grown, both as a substitute for the Oriental, and-

divided into two distinct groups

:

the one the Sorrels (R. Acetosa, soutatim, &o.), containing

oxalate of potash in the stem and leaves, whence their acid taste and their use as food and their laxative
properties

;

their root is red

have yellow and scented

and

scentless.

The

others, the

bitter roots containing

sulphur-,

Docks {R. patientia, crispus, aquaticus, &c.),
which are used as depuratives and anti-

scorbutics.

Some indigenous Polygona (P. Ristorta, Hydropiper, Perdcaria, aviadare, amphibimn), were formerly
used medicinally, but all have fallen into disuse except the Bistort (P. BistoHd), the twisted root of which
P. slypticum is in great repute in Brazil on account of the astringent properties of
is an astringent tonic.
the herbage and root. The natives of Colombia employ a decoction of P. tamnifolium for hsemorrhjige. P.
perfoliatum is outwardly applied in Cochin China for tumours and skin diseases.
P. cochinchinense,
administered as a topic and a drink, is considered to be an efficacious remedy for swellings of the knee, a
common and
in Japan.

obstinate disease in Cochin China.

The tuberous

P. heemorrhoidak contains an acrid principle, and

and as a topical application, or in baths, for rheumatic pains.
Buckwheat {Fagopyntm esculentum), or Black Wheat,

'

Within the

last

root of P. muttiflorum

is

is

is a reputed cordial
used by the Brazilians as a condiment,

valuable for the abundant and excellent

two years the true Rhubarb plant has been introduced into France by the Chinese
named if. officinale, Baillon, Eb.

missionaries in East Tibet, and

—

;
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poorest

soil,
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It is a native of

requires little care in cultivation, ripens quickly, and

is

now

North Asia, grows in the
grown in the most

extensively

Europe it is also used for feeding fowls, and bees find a copious supply of
Another species of Buckwheat (P. tataricum) is cultivated with the preceding
it is hardier, and succeeds on high mountains, but its farina is slightly bitter.
The leaves of certain
Polygonums yield a dye-atuiT; as P. tinctorium, cultivated from time immemorial in China for the
extraction of a blue dyeing substance identical with indigo; its cultivation was introduced into France
in 1834.
Coccoloha uvifera, the Seaside Grape, is a West Indian and South American littoral shrub,
whose in^saated juice, called American Kino and False Rhatany, is a strong astringent.
CalUgonum
Pallasia is a small leafless tree, growing in the sands of South Siberia, whose cooked root yields a
gum and mucilage, which the Kalmucks eat to stay their hunger they also appease their thirst with
its young shoots and acidulous fruits.
[Some Polygonums (as P. Hydropiper) are so acrid as to
blister the skin.
Rurnex alpinus, or Monk's Rhubarb, a European species, was formerly in great
repute.
P. soutatus is still much cultivated as a Sorrel. The leaves ^oi Oxyria reiiiformis area most

sterile

countries of

honey in

;

its flowers.

;

,

grateful acid.

Ed.]

CLXXX.
(Amaranti, Jussieu.

AMARANTACE^.

—Amarantoidb^,

Verdenat.

—Amaeantace^,

Br.)

Herbaceous or sufFruticose plants, sometimes frutescent, glabrous, pubescent or
Stem and beanohes often diffuse, cylindrie or sub-angular, continuous or
Leaves opposite or
jointed, erect or ascending, sometimes twining [Kablitsia).
woollj.

membranous

alternate, simple, sessile or shortly petioled,

entire

;

stipules 0.

Flowees

or a little flesby, usually

small, regular or sub-regular, 5 or diclinous, sessile,

heads or spikes,- the lateral ones sometimes arrested or
developed into crests, awns or hooked hairs bracts 3, rarely 2, usually contiguous,
the lowest largest, usually persistent, rarely leafy, the lateral very often keeled,
concave, never leafy, scarious, deciduous with the flower. Calyx of 3-5 sepals, or
solitary or in glomerules

;

very rarely 1 (Mengea), distinct or sometimes more or less coherent at the base,
equal or sub-equal, sub-scarious, glabrous or furnished with accrescent wool,
Corolla 0.
Stamens
petaloid or greenish, persistent, Bestivation imbricate.

hypogynous, 5

fertile,

opposite to the sepals (rarely 3 or fewer), with or without

alternating staminodes> all free, or united below in a cup or tube ; filaments filiform,
subulate or dilated, sometimes 3-nd; staminodes entire or fringed, flat or rarely

concave,

sometimes very small and tooth-shaped, or lobulate; anthers introrse,

1-2-celled, erect, ovoid or linear, dorsifixed, dehiscence longitudinal.

Ovary

free,

compressed, rarely depressed, 1-carpelled, 1-celled ; style terminal, simple, various in
length, sometimes obsolete ; stigma capitate, emarginate, 2-lobed or 2-3-fid ovules
;

more, curved, basal, or suspended singly from separate erect funicles micropyle
Fruit usually enveloped in the calyx, sometimes a membranous 2- or
inferior.
more-seeded utricle, or rupturing irregularly or circumsciss, or a caryopsis, rarely a
Seeds usually somewhat compressed, reniform, vertical ; testa crustaceous,
berry.
1 or

;
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Gomphrena globosa^
Flower (mag.)'

Gomphrena.
Part of androecium and
staminal tube (mag.).

Amdrantus

refiexuSi

AmarantUs.

Q

flower cut Tertically

Gomphrena.
Staminal tube
CinagO.

(J

AmaraniuSi

Amaj'antus.
flower (ma^.)'

Q

flower (mag.)-

Amm'anttts,
Seed, entire and cut
vertically (mag.).

black, shining

;

endopleura

membranous

abundant, central, farinaceous.

incumbent

;

;

Embeto

hilwm naked, or rarely

arillate

;

albumen

peripheric, annular or curved; cotyledons

radicle near the hilum, inferior, sub-ascending.

;

CLXXXI. CHENOPODE^.
Teibb
Anthers

2-celled.

63?

GELOSIEjE.

I.

Ovary many-ovuled.
PEINCIPAL GENEEA.
* Celosia.

Deeringia.

AGEYRANTHE^.

Tbibe H.
Anthers

2-celled.

Hermbstsedtia.

Ovary 1-ovuled.
PRINCIPAL GENEEA.
Araarantus.

Euxolus.

Psilotrichum.

Digera.

Aerva.

Achyrantlies.

Cyathula.

Trichinium.

Pupalia.

Polycnemum.

Chamissoa.

*

Teibe
Anthers 1-celled.

III.

GOMPHRENEM

Ovary 1-ovuled.
PEINCIPAL GENEEA,
*

Telanthera.

Altarnanthera.

Iresine.

Gomphrena.

Fioeliohia.

Amarantacea in their embryo and farinaceous albumen are near Chenopodea, BaseUea, PhytolaccecB,
and Paronychiece. Their affinity -witli Chmopodece is so close (the latter only differing in their distinct
styles and herbaceous calyx) that it is difficult to draw a clear diagnosis between them, although they
are widely separated by habit. BasclUfe differ in habit, perigynous stamens, usually cubical pollen, &c.
Phytoluccem, in their whorled ovaries borne on a gynophore Paron^chiees, in their scale-like petals,
;

perigynous stamens, scanous stipules, &c.
Amaramtace(e are mostly tropical, but are not rare in sub-tropical regions

;

the [north] temperate zone, and they are absolutely wanting in cold countries.

very few are met with in

[Many

are Australian.]

Various Amarantacece contain mucilage and sugar, and are hence alimentary and emollient some are
Amarantus Blitum is eaten
slightly astringeiit, other diaphoretic and diuretic, or tonic and stimulatipg.
as a spinach in the south of Europe, as are other species in China and India, where the natives abstain
Oomphrena glohosa, Celosia argentea and margaritacea, Aerva lunula, &c., are used
from animal food.
The flowers of. Celosia cristata (Cockscomb) are astringent, and prescribed in Asia for
as resolvents.
;

The tuberous roots of Gomphrena officinalis and macroand stimulating, and are hence regarded as a panacea, and under the
name oipuratu4o -^hey are a reputed remedy for weakness of the stomach and inte.stines, and are especially
used as a febrifuge. Amarantus frumentaceus and Anordana are cultivated in the Himalayas on account
diarrhoea, menorrhagif|., vomiting of blood, &c.

cq)hala, from Brazil, are tonic

of their edible seeds.

CLXXXI. CEENOPODEJE.

—

—

Cheitopode^, Br. Chenopodie^, Bartling.
niACE^, Lindl. Salsolacb^, Moquin-Tandon.)

(Atbiplicbs, Jussieu.

—

— Chenopo-

Flowers 5 or diclinous, Peeianth herhaceous, regula/r, 5-3-2-phyllous, persisStamens suh-perigynous or hypogynous, equal and opposite to the sepals, or fewer.
OvAET 1-celled, 1-ovuled qvule curved. Embryo annula/r or semi-annular, or

tent.

;

spirally coiled,

Alpumbn

usually farinaceous, sometimes 0,

638
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Beta vulgaris.
Fruits (mag.).

lieia vulgaris,

Blower out Tertioally (mag.).

Herbaceous, suffrutescent, or rarely frutescent plants, glabrous, pubescent or
woody. StBMS cylindric or angular, erect or ascending, continuous and leafy, or
articulate

and often aphyllous.

Leaves

alternate, rarely opposite, simple, sessile or

petioled, usually flat, entire, tootbed, sinuate or cut,

or cylindric

;

stipules

0.

Elowees

5

sometimes diclinous, or polygamous,

,

sometimes flesby, semi-cylindrio
dimorphous [Atriplex)

small, regular, often
sessile

or pedicelled,

;

solitary

or variously

—
;

mS

CLXXXI. CHENOPODE^.

agglomerated, axillary or terminal, bracteate and 2-bracteolate or naked. Calyx of
5, 3, 2 sepals (rarely 4), more or less coherent at tlieir base, herbaceous, greenish,
imbricate in gestivation, sometimes becoming fleshy and bacciform after flowering,
or dry and capsular.
Corolla 0. Stamens usually hypogynous, or at the bottom
of the calyx, 5, or rarely fewer by arrest, all fertile and opposite to the sepals ; filaments flliform or subulate, usually free, sometimes shortly united into a cup ; stami'
nodes (in some genera) very small, placed between the filaments {Anabasis, &c.)
anthers 2-celled, ovoid or oblong, introrse, dehiscence longitudinal, connective some-

times vesicular above the

cells

(Physogeton).

Ovaet

ovoid, or depressed-globose,

usually free, very rarely adherent by the base, 1-celled

;

stigmas 2-4, distinct, or

coherent at the base ; ovule campylotropous, sessile at the bottom of the cell, or
fixed laterally, or pendulous to a short funicle, micropyle facing the base, circumference or top of the ovary.
Feuit a utricle or caryopsis, or rarely a berry, included

unchanged

in the variously modified or

calyx.

Seed horizontal or

vertical, erect or

inverted, lenticular or reniform, integument double, of a crustaceous testa

branous endopleura, or simple and membranous

and mem-

albumen copious or scanty or
{Anabasis, Salsola, &c.), usually farinaceous, very rarely sub-fleshy.
Embkto curved
or annular, and surrounding the albumen, or coiled into a flat spiral, and dividing
the albumen into 2 parts, or exalbuminous, and forming a conical spiral {Salsola) ;
radicle facing the hilum ; cotyledons plano-convex, slender.

[The following is Moquin-Tandon's
Sub-order
albumen.

Ctclolobej;.

I.

— Embryo

—

;

classification in

De CandoUe's Prodromus

annular or horse

'

'

:

surrounding the

shoe-shaped,

Tbibb I. CHENOPODEa!.
Inflorescence normal.
Flowers usually ^
homomorphous.
Seed usually free, integument double. Stem not jointed. Leaves membranous, more or less
rhomboid, llhagodia, *Beta, ^Gheno^odiitm, *BKtum, &c.
•

,

—

—

Teibe II. SpiNACiEa. Inflorescence normal. Mowers $ ? dimorphous. Seed free or
adnate to the pericarp. -Stem not jointed. Leaves membranous, more or less hastate.
,

—

*AtripleX; Obione, *8pinaaia, Eurotia, &c.

Tkibb

Seed

free,

linear.

—Inflorescence normal. Flowers ^ or $ ^ homomorphous.
Leaves fleshy or membranous, terete or
— Stem, not

Camphoeosmej!.

III.

integument

single.

,

jointed.

Aniaacantha, Solerolcena, Caw/phorosma, *KocMa, Echmopsilimi, &c.

Teibe IV. Coeispeeme^.
usually adnate to the pericarp.'
Gorispermum,

— Inflorescence

Flowers g, homomorphous. Seed
Leaves linear, coriaceous. Agriophyllum,

normal.

— Stem not jointed.

&'o.

—

—

Teibe V. SALicoENiEiE.^ Inflorescence anomalous. Flower g homomorphous. Stem
jointed.
Leaves succulent, scalelike or 0. Saliaornia, Salocnemum, ArtJiroenewmm, &c.
Sub-order

in a

,

—Embryo
—Flowers bracteolate.

Spieolobej;.

II.

spiral.

Albumen scanty

Smdbj!.

flat spiral.

Schanginid, Sumda, Ghenopodvna, Sclioberia, &c.

Teibe VII.

—Flowers bracteate. Seed with a
Leaves succulent.
— Stem jointed or

SALSOLEiE.

in a conical spiral.

enemis, Salogetoti,, Nbcpa, Anabasis, ^o.

not.

—Ed,]

or

0.

Seed with a double integument.

Teibe VI.

single integument.

Embryo
Embr;5ML

Oaroxylon, *8alsola, Halimo-

;
;

CLXXXII. BASELLE^,
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ChenopodetE approacli Sasellece, Amarantacets, Phytolaccece, and Tetragomem in various characters,
is the curved embryo surrounding a more or less abundant farinaceous albumen.

the most obvious of which

Most Chenopodeee inhabit the shores of oceans and salt lakes, and deserts formerly covered by the sea
they are principally met with in the Mediteranean region and Asiatic Russia.
Other species seem to
prefer the neighbourhood of man, being abundant amongst ruins, along roads and in cultivated places
impregnated with agotized matters ; presenting numerous varieties. They are generally
where they are replaced by Amarantacets, and rarer still in the southern hemisphere
Australia, however, possesses several species remarkable for the singularity of their structure,
Some
follow the footsteps of man {Chenopodium hyhridnm, Muspermum, &c.).

where the

soil is

rare in the tropics,

Amongst

them

Chenopodeee some species contain mucilage, starch, or sugar, which renders

edible

some furnish carbonate of soda by burning. Spinach (Spinacia aleracea), a potherb
unknown to the ancients, was introduced into Spain by the Arabs, and thence spread over Europe it is
also cultivated in India.
The leaves of the Orach {Atriplex hortensis], commonly called Bonne Dame, are
edible and refreshing the seeds possess emetic and purgative properties.
Chenopodiurfi album, viride,
Beet, the origin of
fidfolium, and Blitum mbrum and Bonus-Hemricus are also used as Spinach.
which is uncertain, has been cultivated for ages in kitchen gardens and fields.
The leaves of the
White Beet or Mangold Wurz6l (Beta Cyeld) are edible when young, and used in soup for their laxative
qualities.
Beet-i'oot (Beta Bapa) has fleshy yellow red or white roots containing an abundance of
crystallizable sugar, similar to that of sugar-cane, which is the object of a large European commerce.
others "ai-e medicinal

;

;

;

This plant

is also

The starchy

cultivated as forage for cattle [and

largely eaten].

is also

seeds of Chenopodium can in times of scarcity be

mixed with those of

cereals.

C

Other Chenoan annual, the seeds of which, made into broth, serve as food to the Peruvians.
C. Botrys is a herb
podiece possess aromatic properties which act powerfully on the nervous system
growing in middle and southern Europe, the scent of which is pleasant it is used ag a bechic. Amhrina
its odour is sweet and penetrating, and an
ambrosioides, Mexican Tea, is now cultivated in all gardens
Quinoa

is

;

;

;

infusion of

it is

The seeds of Clienopodium anthelmintHicum, a South American plant,
Camphorosma monspeliaca smells strongly of camphor a tea is prepared from it

a useful stomachic.

are an excellent vermifuge.

;

which is praised as a diuretic, cephalic, and antispasmodic. C.fostidum is an indigenous plant with branching
and spreading stems, common in uncultivated places on calcareous soil all parts of it exhale a smell of
rotten fish, due to the carbonate of ammonia which it contains.
It is used in injections and fomentations,
as an antispasmodic, emmenagogue and antihysteric.
Salsola, Suceda, and Salicornia grow abundantly on seashores and in salt soil
they contain a large
quantity of alkaline salts, which are obtained by incineration, and which are converted by means of charThe young shoots of Salicornia, gathered on the sea-shore, are
coal and lime into carbonate of soda.
eaten as Purslane by the inhabitants of the maritime provinces of Holland [and are pickled as Samphire in
;

;

parts of England].

CLXXXII. BASELLEJ]:, Ad.
(Basellaob^, Moquin-Tandon.

Herbaceous rarely suffruticose

Brongniart.

—Ateiplicum genera,

glabrous plaistts.

twining, sub-angular, sparingly leafy.

Leaves

Jussieu.)

Stems often climbing or

alternate, or very rarely opposite,

petioled, simple, entire or sub-sinuate, fleshy, or rarely sub- coriaceous, exstipulate.

Flowers

5

,

regular, small,

winged or keeled

-phyllous, Eestivation

sepals

;

solitary,

or in

axillary spikes

furnished with often

Caltx often coloured, persistent, 5-fid, -partite or
imbricate.
Corolla 0. Stamens perigynous, opposite to the

bracts.

filaments subulate, dilated at the base

anthers 2-celled, introrse, dorsifixed,

;

glebiscence longitudinal.

Ovary

sub-divaricate, sometimes

solitary, 3-lobed {Tandon'ia)^ rarely simple {Ullucus)

free, 1-celled

;

style terminal,

simple

;

stigmas
;

3,

ovule

CLXXXII. BASELLE^.
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JHlucus tuberoms.

Anredera spicata.
Flower with. keel«l

Anredera.

Flower cut Tertically (mag.).

bracts (mag.)-

Diagram.

T T

;

CLXXXIII. PAEONYCHIE^.
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downwards. Feuit indehiscent, enveloped in tlie
dry or succulent {Basella) calyx.
Seed ovoid or sub-globose, testa membranons,
albwmsn farinaceous. Embryo either. coiled into a flat spiral between two layers of
albumen, or annular or borse shoe-shaped and surrounding a copious albumen

basal, solitarj-, ciirvei, micropyle

cotyledons plano-convex,

som etimes

sub-foliaoeous

radicle descending.

;

PRINCIPAL GENEBA.
[*

Emh-yo

spiral,

albumen

[**

Tandonia,

Emhryo

exoentrio.']

*Ullucus.

*Basella.

annular, albumen central.']

*Anredera.

Bouasingaultia.

BaselkcB are interm ediate between Chenopodiece and Ama7-aniace(e

;

they somewhat resemble Portu-

and certain Polygonece in their climbing stem, but they are separated from all these families by their
habit, their stem twinin g to the right, their persistent and often winged bracts, sagittate anthers, filaments

laoecB

dilated below,

&c

.

America and tropical Asia.
Some species of Basella, which are eaten in
China and India, have been introduced into Europe, and there cultivated as potherbs under the name of
Red Spinach {B. )7<5j-c[), and White Spinach {B. alba) the berries of the first yield a fine red but fugitive
SasellecB are natives of

;

colour.

The starchy

root of Ullucus tuberostts, which

and recommended

is

used for food in Peru, has been introduced into France,

as a substitute for the Potato.

CLXXXIII.

PARONYCEIE^,

Saint-Hilaire.

Scleranlhus,
Vertical section of fruit

Scleranthm annvut*

Anychia dichotoma,
(

]?lower.

Scleranthm.

Anychia,

Hardened calyx (mag.)*

Diagram.

'

CLXXXIir. PARONYCHIE^.

lUecehrum.
Tertical section of flower (mag.).
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Dichenznthus plocamoides.

Flowering cyme.

m
Illecehrum,

lllecelrum verticillalutn.

Illecehrum,
Calyx (mag,).

Illeceh'um.

Diagram,

Allied Tribe.

Seed, entire and cut
vertically (mag,).

Seed cut transversely
(mag.).

TELEPHIE^,

Telephium,
Seed, entire

Telephium Imperaiu

Flowees

Telephium.

small, mstivation imbricate,

Calts o-i-merous.

[or G]j perigynousj alternate with the calyx-lobes, sometimes 0.

TT

vertical and transverse
sections (mag.).

and with

Diagram,

2

Petals squamiform
Stamens perigynous,

—

—

CLXXXIII. PAEONTCHIEie].
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Oyaky

equator double the number of the sepals.

Albumen farinaceous,

Embkto

free, 1-celled.

Fkuit

dry, 1-seeded,

curved or peripheric.

Herbaceous or suffruticose plants, very mucli branched, usually prostrate.
opposite, sometimes fascicled and in false wborls, sessile, small,
entire; stipules scarious, rarely obsolete {Scleranthus, Mndarum).
Flowers small,
usually wbitisli or greenish, sessile or in axillary or terminal cymes often accompanied by arrested sometimes plumose branchlets ; bracts stipular. Caltx of 5-4
more or less coherent sepals, imbricate in aestivation. Petals small, squamiform,
resembling staminodes, imbricate in testivatioii, inserted on the calyx, alternate with
{Scleranthus, Pteranthus, &c.), or
its lobes, and usually of the same number, rarely
transformed into supernumerary stamens. Stamens inserted on the calyx, opposite
to its lobes, and equal or rarely fewer in number {PoUichia, Mniarum), or twice as
many from the metamorphosis of the petals [Scleranthns) ; filaments distinct ; anthers

Leaves usually

2-celled, introrse.

Ovabt

free, 1-celled

;

style usually 2-partite or -fid

;

ovule soli-

pendulous from a basal
funicle.
Fruit dry, small, usually membranous, 1-seeded. Seed with farinaceous
albumen. Embbto cylindric, lateral, curved or annular; cotyledons small; radicle
turned towards the hilum.

tary, rarely 2 {PoUichia), semi-anatropous, basilar, erect, or

[The following grouping of Paronychiece
Plantarum
'

is

that prepared for the

'

Genera

:

—

Teibe I. Paeojstchib^. Mowers axillary or oymose, usually 5 homomorphous. Embryo terete. Leaves opposite, very rarely alternate stipules scarious. Paronychia, Anychia,
Oymnocarpus, Herniaria, Illeoehrum, PollicMa, Gorrigiola; &o.

—

j

;

—

Teibe II. Pteeanthej:.- Flowers ternate on the top of a peduncle, lateral imperfect,
surrounded by rigid simple or pinnatipartite bracts. Leaves opposite stipules scarious or 0.

—

;

Pteranthus, Gametes (^Saltia), Dicheranthus.

Teibe

—Leaves

III.

Scleeanthej!.

—Flowers

axillary, panicled, or

opposite, connate at the base, exstipulate.

Alliep Tribe.

-

2-4 at the top of a peduncle.
Mniarum. Ed.]

Scleranthus, Mabrosia,

—

TELEPHIE^.

Calyx, andrcecium, placentation, ovules and seeds as in Paronychiem.

Style
Fruit a 1-seeded indehiscent utricle, enveloped in
the calyx {Gorrigiola), or a many-seeded capsule with 3 valves {Telephium). Leaves
alternate, glaucous ; stipules scarious.
Flowers in racemes or terminal, cymes.
3-partite, or stigmas 3, recurved.

PEINQIPAL GENERA.
Corrigiola.'

Telephium.*

Furmiychieee are closely allied to Caryophyllets in aestivation, insertion, placentation, and albumen
They are equally near Amarantace<s in
'they differ in habit, scale-like petals or 0, scarious stipules, &c.
•

the 1-celled ovary, curved basilar ovule, and farinaceous albumen
apetalous,

'

and are hypogynous,

Corrigiola should be retained in Faronychiecs proper,

on account of

its

;

but AtnarantafiMe are more obviously

exstipulate, &c.

indehiscent fruit.— En.

^ Telephium is referable to Molluginem
(pp. 261, 461)
having obvious petals and dehiscent fruit. Ed.

CLXXXIV. CYNOCEAMBE^.
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ParonycMetB are also connected with Portvlaceee by their curved ovule and farinaceous albumen ; but
the latter are sufficiently distinguished by their fugacious petals, usually several-celled ovary with
several-ovuled cells, habit, &c.
They have some connection with Baselhee, which differ especially in
their twining stem, double calyx, dilated filaments, &c.
Finally, they are linked with Polygonece by the
1-celled and 1-ovuled ovary and the nature of the seed, but, besides other differences, in Polygonece the

ovule

is

orthotropous.

ParonychiecB are dispersed over the temperate regions of the northern hemisphere [often inhabiting
deserts and very dry places].
Few are of use to man the Rupture-wort (Heniiaria glabra), an in:

digenous plant, living in sandy

soil,

was formerly esteemed

as a diuretic

and vulnerary

;

it is

now

fallen

into disuse.

Schranthus perennis, which grows in siliceous or granitic- fields, is the food of the Polish Cochineal,
which long supplied the place of the Mexican Cochineal as a red dye.

CLXXXIV. CYNOCRAMBEJE,
An

Leaves

annual sub-succulent herb.

alternate, entire, penni-tri-nerved

;

stipules

Endlkher.

petioled, the lower opposite, the

upper

cut, uniting the bases of the petioles.

Flowers monoecious, sexes springing from different axils i hracts 2-3, sessile, ebracPerianth of 2 antero-posterior leaflets, juxtaposed in aestivation, revolute
after flowering. Stamens 2-20, inserted at the base of the perianth leaflets filaments
;

teate.

;

then sagittate, versatile, 2-ceUed, dehiscence
longitudinal.
$ flowers generally 3, rarely more (the intermediate one usually
largest, the lateral sometimes imperfect), sessile, furnished with a posticous bract, 2
capillary, free; anthers at first linear,

Thelygonum Cynocranibe,
of the plant with

Upper part

alternate leaves.

T. Cynocranibe,

flower
(mag.).

(f

T. Oynocrainhe,
of the plsnt
opposite- leaves.

Lower part

with

CLXXXV; MONIMTACE^.
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T.

Gynocramle,

'
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Avribora.

Embryo
(mag. J.

Afnbofa.

MoncecioUs inflorescence*

Ambora,
Portion of inflorescence
cut vertically.

Algotoxicunit

9

A mhofa.
Portion of fruit cut Tertioally.

Amiorcu
Eipe carpel
cut rertically*

JEgoMxicuWi
Andrcecium laid open

Vertical section o£

(magt)'

fruit (miag.).

flower (mag.)*

^gotoxicum.

EpMppiaitdrii.
Vertical section of
9 fiower (tiag.)i
.

Ambora.

Ephippiandra.

Stamen (mag.).

^

flower (mBg.)i

Ephippiartdra.

9

tnflotescencet

pendulous in the drupes, erect in the nuts ; ALEtJMEN copious*
EiiBETO axite or
Stem woody. Leaves opposite or whorled, exstipulate,
basilar.
Teees or aromatic shrtjbs. Leaves persistent, opposite or 3=4-nately wliorled,

—

very rarely alternate, entire or tcothedj petioled, exstipulate, very often pellucidFloveks apetaloug, usually monoecious,
punctate, glabrous, silky, cottony or scaly.
very rarely

5

{Hortonia) or polygamous {Doryphora, Atherosperma, &c.), solitary,

—

—

CLXXXV. MONTMIACE^.
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«

geminate, or in racemes cymes or panicles, bracteate ; hracteoles caducous.
TACTTLAE CUPULE discoid or urceolate, rarely capsular, usually accrescent.
4, decussate,

or 5-8-oo

,

many-seriate, imbricate in sestivation.

RecepSepals

Stamens usually

indefinite, rarely 8 {EpMppiand/ra) or 5 (JEgotoxicum), lining the wall of

the cupule

in the $ flowers, occupying the throat only in the g , free, all fertile or some reduced to staminodes ; filaments linear and filiform, or dilated into a petaloid elon-

gated membrane, or very short and nearly 0, naked or 2-appendiculate near the base
or towards the centre ; anthers introrse or extrorse, usually adnate to and shorter
than the connective, cells opposite, dehiscing either by separate or confluent slits, or
transversely by 2 ascending valvules ; staminodes situated within the fertile stamens,
and sometimes bearing half an anther. Carpels numerous, 1-celled, free, sessile on
the surface of the receptacular cupule, rarely sunk in its thickened walls [Amhora) ;
ovule anatropous, sometimes pendulous, and then style terminal sometimes erect, and
then style lateral or basilar. Deupes or nuts, superficial or sunk in the receptacular
cupule drupes dry, or pulpy and odoriferous, with a pendulous or erect seed ; nuts
with an erect seed, sometimes (Doryphora) terminated by a plumose style. Seed
free in the drupes, adnate to the. pericarp in the nuts ; albumen copious, fleshy,
sometimes oily. Embeto straight, axile in the pendulous seeds, basilar and minute
;

:

in the erect

;

cotyledons divaricate.

[The following disposition of the genera of Mmiimiacew is that of A.
in the

'

Prodromus '

Teibe

I.

Tkibe

II.

De CandoUe

:

SlPABTJNEiB.

—Perianth
— Perianth

fig-like, indehiscent.

Ovule

erect.

Siparuna, Palmeria.

Ovule pendulous.

Tarn-

Perianth fig-like or sub-globose, at length dehiscent.
Monimie^s;.
Monimia, Ephippiandra, Mathoea, Kibara, &o.

Ovule

TAMBOnEissB.a].

indehiscent.

fig-like,

hourissa.

Teibe
pendulous.

—

III.

—

Teibe IV. Hedtcaetejs. Perianth spreading.
Hortonh, Hedycarya, Veimivs {*Boldoa).
Teibe V.

ATHEEOSPEEME.a!.

— Perianth

Pruit drupaceous.

spreading.

Ovule pendulous.

Fruit an achene.

Ovule

erect.

Lawrelia, Doryphora.

DouBTEUL Genus,

^gotoxicon}

{^^xtoxicon.')

— Ed.J

A. L. de Juasieu, who, when
affinities of MoniniiacecB have given rise to very different opinions.
Genera Plantarum was published, knew only Ambora, placed it near Ficus, in Urticece ; when, later,
he knew Monimia, Citrosma, Atherosperma, &c., he united them with Ambora into the family of Manimiets,
which he divided into two tribes, according to the drupaceous or nut-like character of the fruit, and which
he still placed near Urticem.
He had also noticed the affinity of Monimiecs with Calyoanthece, without however overlooking the
connection of the latter with MomcecB (see page 102).
R. Brown separated Monimiece from Atherospermecs ; he placed the former near Urticecs, as Jussieu had done, and brought Athei-ospermefe near
Laurinece on account of their aromatic properties, and especially the structure of their anthers. Endlicher,
like Jussieu, placed Atherospermece and Monimiecs together, and like E. Brown he placed them before
Tulasne, the author of a learned monograph of Monimiacece, thinks that they are nearest
Laurinece.

The

his

'

'

This remarlcable genus, appended to Monimiacece by
some authors, to Euplwrhiacem by others, and to Ilicinem
'

by others, differs wholly from the first uamedin the geminate ovules, double perianth, and lepidote scales. Ed.

—

—

;

CLXXXVI. MTEISTICE^.
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to Sosacees, through Cah/cantheee, notwithstanding the alternate leaves, stipules, and absence of albumen.
In most RosacecB the leaves are simple, as in Monimiacecs their inflorescence, the numerical type of the
floral envelopes, and perigynous stamens are the same.
With regard to the pistil, the carpels of Hoseee
and PomaeecB are included in a receptacular cupule, like those of Citrosma, Monimia, and Atherosperma
those of Oeum and Spiraa are seated on a convex receptacle, as in Mollinedia and Hedycarya, and the same
relation exists between Sanguisorbece and Boldoa with regard to the fewness and position of the carpels.
Besides this, the dry or fleshy fruit and the usually solitary pendulous or erect ovule, strengthen this relationship, which, according to Tulasne, is much closer than that which exists between Monimiacets and
Laurineee and Urticece. He recognizes in Lmirinece no structural likeness except in their anthers. As to the
relations with UrtieecB established by Jussieu principally on the genera Ficus and Dorstenia, he rejects it, on
account of the great development of the stipules in the latter, the absence of aroma, the small number of
stamens, the form of the perianth, the orthotropous or campylotropous ovule, and the constantly superior
radicle.
Endlicher was the first who sagaciously compared Mollinedia with the free-carpelled Anonaceie.
Finally, Hooker fll. and Thomson place Monimiacea in the neighbourhood of Myristieece and of the
second tribe of Magnoliacea (^Illicium); this affinity, founded on the aromatic properties, pellucid-punctate
leaves, diclinism, number of stamens, solitary anatropous ovule, albuminous seed, divaricate cotyledons,
&c., appears to us the most natural.
Citrosma and
Most Monimiaceee live in south tropical, and several in south temperate latitudes.
Mollinedia are purely tropical American. Laurelia inhabits Chili and New Zealand. Boldoa, a monotypic
genus, belongs to Chili.
Hedycarya and Atherosperma are dispersed over East Australia, Tasmania, and
New Zealand. Amhora and Monimia grow in Madagascar, Comoro and the Mascarene Islands. Kibara
DorypJiora is confined to East Australia.
is a native of tropical Asia.
The leaves of Boldoa are
MonimiacecB possess a tonic and stimulating volatile oil in all their parts.
used to promote digestion, like tea and coifee ; its drupes are sugary, and its seeds contain a fixed oil [its
bark is used for tanning]. The fruit of Laurdia sempervirens also is edible.
Atherosperma moschatum is a gigantic tree, much sought for ship-building a decoction of its highly
;

;

aromatic

mixed with milk,

a substitute for
analogous to arnotto, but they are only eaten by birds.
barli,

is

tea.

The drupes

of

Ambora

yield a red juice

CLXXXVI. MYRISTICEJE.
(Mtkistice^, Br.

Teees or SHEUBS,

witli

—Mykisticaoe^,

Lindl.)

a styptic juice reddening in contact with the

of the branches very often reticulated,

young shoots usually furfuraceous.

air,

bark

Leaves

alternate, nearly distichous, shortly petioled, coriaceous, simple, entire, penninerved,

folded lengthwise

when young, pubescent

Flowees

or scaly, exstipulate.

dioecious,

usually axillary, in racemes, glomerules, heads or panicles, inconspicuous, white or
yellow, ,often rusty-pubescent, glabrous within; hract usually solitary, concave.
Peeianth simple, coriaceous, tubular or urceolate or sub-campanulate, 3-2-4-fid,
aestivation valvate.

into a compact

disk

;

Flowers $

t

Stamens 3-15, monadelphous

;

filaments united

column, cylindric or turbinate or dilated into a sort of denticulate

anthers extrorse, 2-celled, adnate to the

column or to the teeth of the

disk,

opening longitudinally. Flowees
Caepbl solitary (very rarely 2, of which one is minute and sterile), free, 1-celled
$
stigma undivided or sub-lobed ovule solitary, basal,
;
s<y?e terminal, very short or
Capsule fleshy, with 2 undivided or 2-fid valves. Seed erect.
erect, anatropous.
rarely inserted on the teeth

and

free, cells parallel,

:

;
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Myriniica.
Pistil cut vertically.

yristica.
its arilla

Seed witli

(mag.).

Myristica.

Seed cut vertically
(mag.).

Myristica fragrans.
Dehiscent berry, showing the arillate seed.
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M. fatua.
AfyriMica.

Ovule

a^nd ai'illa.

^yrisl't^a.

Myristicai

Transverse sectioa of

Ovule cut verbioally.

Embryo.

aiidr<£cium (mag.).

wholly or partially enveloped in a fleshy, laciniate, often aromatic aril, springing
from the base of a short arid thick funicle ; lesta hard ; albumen scented, copious,
sebaceous, deeply ruminate transversely from irregular processes of the inner membrane of the seed. Embexo minute, basilar, straight cotyledons sub-foliaceous,
divaricate, plane or rugose and folded ; radicle short, cylindric, inferior.
;

GENUS.
Myristica.
Myristicete, long placed among Monochlamydece near Lnurinea, on acRount of their 3-partite inconspicuous diclinous and apetalous flowers, 1-celled 1-ovuled ovary, berried fruit, woody stem, coriaceous
leaves, and aromatic properties, ought rather to be placed near Anonacece or Monimiecs, which resemble
them in the 3-partite valvate perianth, extrorse anthers, solitary erect anatropous ovule, copious ruminate

albumen, minute basilar embryo with [divaricate cotyledons and] inferior radicle, woody aromatic stem,
and alternate nearly sub-distichous- leaves folded lengthwise when young ; but in Anonacece the flowers
are usually hermaphrodite and petaled, the stamens are indefinite, niultiseriate, and free, the carpels are
more or less numerous, and the seed has no aril. Myristicece also approach MagnoUuiXfe in the extrorse
hypogynous anthers, the berried 2-partite fruit, copious albumen, basilar embryo, woody stem, and alternate leaves; they differ in the valvate aestivation of the calyx, the absence of corolla, the monadelphism
solitary carpel, solitary erect ovule, and the arillate not ruminate seed.
We prefer to keep the name
aril for the organ which envelops the Nutmeg, because, after an examination of two ovules, we have
concluded that this organ springs rather from the base of the ovule than from the exostome, as is admitted
by A. De CandoUe and Planchon.
This little family is tropical
it inhabits the tropical eastern
peninsula and islands of Asia
especially the Moluccas, but also America, Madagascar, and the Pacific Islands.
;

All parts of

ilfyn'si!ce«

are aromatic; their styptic juice contains a very tenacious acrid colouring
air.
The seed and its aril possess hydrocarbons, of which the

which reddens on contact with the
aroma is more or less strong according

matter,

to the species.

The most remarkable is the Nutmeg-tree
Banda Islan.ds, and introduced

{Myi-istica fragrans), a fine tree of the Moluccas, especially cultivated in the

whence it passed into America.
Its seeds (Nutmeg) and its
Nutmegs yield an essence by distil(Mace), are used as spices and as stimulating medicines.
lation, and a fixed solid oil by expression under heat, mixed with a volatile oil; this mixed oil is named
Nutmeg-butter, on account of its consistence and yellow colour. The volatile oil, separated by distillain 1770 into the Mauritius and Bourbon,
aril

used in perfumery, but the aroma of the Nutmeg is narcotic, and it has been frequently stated that
the exhalations from heaps of Nutmegs have proved injurious to persons sleeping near them.
Nutmegs, if eaten in considerable quantities, are really poisonous; they excite thirst, cause oppression
tion, is

dyspepsia,- intoxication, delirium,

and even

fatal apoplexy.

Many other species of Myristica produce aromatic seeds, but less valuable than those of M.fragrans.
Those of M. spuria, a native of the Philippines, are covered with a Mace which is at first yellow, and
afterwards of a bright red

;

they lose their aroma at the end of a year.

commerce for Dragon's-blood.
aphrodisiac by the inhabitants of Amboyn^i
of the trunk

is

substituted in

The

The red juice obtained by incision
M. tomentosa is considered an

seed of
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Among American

species M. bicuiha and officinalis deserve to be mentioned; the aroma of their seed
changed by some hitter principle a fatty oil, and even a waxy substance, are obtained from them.
The fruits of M. Otoha, a native of the mountains of Colombia, have a penetrating disagreeable odour ; an
antipsoric unguent is prepared from their whitish aril.
M. fatua and seUfera inhabit the Antilles and
Guiana ; the aroma of their seed is very fugacious. The seed of the latter, treated with hot water, yields
a grease of which candles are made ; and the reddish and acrid juice which flows from an incision of the
trunk is employed for ulcers and decayed teeth. The Mace of M. {PytTosa) tingens, a native of Amboyna,
[The pulpy exocarp of M.
contains a red colouring matter, which the natives chew mixed with lime.
fragrans is ^reserved and eaten by the Dutch.]
is faint,

;

CI.XXXVII.
(Lauhi, Jussieu,

LAURINE^.

— Laurin^, Ventenat, — Laurine^, D,G.)

Laurus

9
Laurus
(J

nobilis.

Laurus

flower (mag-.).

Q

nobilis.

flower cut vertically (mag.).

nobilis.

flower (mag.).

Lau?'us fcelens,
Pistil cut vertically

Laurm.
Stamen (mag.),

(mag.).

GyrocuT^us.

^

flower (mag.)'

Gyrocarpus.
(?

and 9 flowers (mag.).

Gyrocarpus.
la'd open.

Piyfcil

Gyrocarpus.

Young fruit.

Gyrocarpm.

Fruit.

;
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Cassytha.
Fruifc, entire

and cut (mag.).

Cinnamon.
and

SparattantheUum.

Embryo,

Cassytha fiUformiSt

Flowees 5 or polygamous.
Pekianth
Stamens p&rigynous, as many as the perianth-lohes,

Fruit, entire

simple,

m,onosepalous,

cut.

&—4r-^-Jid.

a multiple, alternately fertile and
sterile ; aitthees 2-celled or 4-locellate, opening from helow upwards hy valvules.
OvAET 1-celled; ovule pendulous, anatropous. Peuit a drupe or herry.
Seed
or

Embeto straight, Eadiole superior.
undeesheubs, aromatic, sometimes foetid, very rarely
aphyllous parasitic twining heebs (Cassytha). Leaves alternate, sometimes close
solitary, inverse, exalbumiinous.

Teees or SHEUBS,

rarely

together, sub-opposite or sub-whorled, simple, entire, penniuerved, or palminerved,
finely reticulate, coriaceous and persistent, or rarely soft and deciduous, punctate
with glands filled with a volatile oil, and often pellucid ; stipules 0. Cymes 3-oo (sometimes 1-) flowered, racemed or panicled or umbelled, capitate, bracteate at the
base, rarely with a 4-6-phyllous or scaly-imbricate involucre^
Flowees 5 or
diclinous, regular, small, white or yellow or green, usually scented. Peeianth simple
(calyx), monosepalous, herbaceous or petaloid, rarely coriaceous, sometimes fleshy,
or hardened when ripe, rotate, infundibuliform or urceolate, 6- (rarely 4- very rarely

9-)fid; lobes 2-seriate, imbricate, equal, or the outer smaller; tube usually persistent,

often
fruit.

more or less accrescent, and changed into a cup surrounding the base of the
Stamens inserted at the base or throat of the calyx, definite, very rarely sub-

indefinite (Tetranth&ra), 3-4-seriate, reduced in ? to glands, scales, or staminodes

5

and

S flowers with the outer stamens introrse, 4-6 or 9 usually fertile, eglandular

at the base; the inner extrorse, 2-3 usually fertile

and 2-glandular at the base;

filaments free, or very rarely monadelphous, usually dilated at the top

;

anthers ovoid

or oblong, sometimes acuminate from the connective being prolonged beyond the
cells; cells 2, parallel, often transversely 2-locellate,

and opening from the base

—
LAUEmE^.
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upwards by a longitudinal persistent

valvule.

Ovary

free (or very rarely adherent),

1-celled; style simple, rather stout, short; stigma obtuse, sub-capitate or discoid,
2), pendulous from the top of the
Peuit a berry, rarely a drupe, or dry, globose or ellipsoid, usually
seated on the thickened pedicel, or girt at its base by or included in' the calyx- tube.
Embkto straight ; cotyledons
Seed inverted, exalbuminous ; testa membranous.

obscurely 2-3-lobed; ovule solitary (very rarely
cell,

anatropous.

large, plano-convex (coiled in Chjrocarpem), peltate near the base, fleshy, oily

;

radicle

very short, superior.

[The following sub-orders and tribes are those of Meissner in
'

Prodromus

:

Sub-order

De CandoUe's

'

I.

Laubine^ Vee^s.

Frutescent

or very rarely inferior (^Agaihophyllum).

ai» arboresoent leafy plants.
Frait superior,
Cotyledons plano-convex. Anthers 2-celled or 4-

locellate.

Tribe

—

Peeseace^. Flowers -usually ^ S-merous.
stamiuodes 3, stipitate, Kirely 0.

I.

,

2-glandular;

extrorse,

Gmnamomum,

naked.

Calyx 6-lobed

—Leaves

;

stamens 9, 3 inner
buds usually

evergreen;

Alseodaphne, Phoehe, Machilus, *Persea, Haasia, Beilsohmiedia, Boldoa,

Nesodaphne, &c.

—

4

;

Cetptocaet^, Flowers usually 3, rarely 4-nierous.
Teibe II.
staminodes frequently obsolete. Fruit enclosed in tbe calyx-tube.

not scaly.

Stamens

9, 6, 3, rarely

— Leaves evergreen, buds

Gryptooarya, Aiouea, Acrodiclidiwn, Aydendron, MespilodapJine, &c,

—

Tkibe III. OBEODAPHNEiE. Flowers usually dioecious, 3-merous. Stamens 9, rarely 3,
or obsolete. Berry naked or girt at the base by the
3 innermost 2-glandular staminodes
Oreodaphne, Nectandra, *Sassafr<n3, Oaeppertia, &c.
oalyx-tube.
;

—

Flowers usually dioecious, 6- rarely 4-merous. Anthers all
Teibe IV. Lits^aoe*.
staminodes
or obsolete.
Tetmnthera, Gylicodaphne, Aotvnodapjine, Litscea, Daph-

introrse

;

nidium, *Laurus, Aperula, Lindera,

(fee.

Cassyxhe^. Parasitic herbs with filiform twining stem, adhering by
suckers to living plants. Leaves replaced by scales,
Ovary included in the calyx-tube.
Sub-order

Anthers

II.

2-celled.

Gassytha.

—

Sub-order III. Gteocaepbj!.' Frutegcent or arborescent erect or climbing leafy plants.
Fruit inferior. Cotyledons spirally coiled around the gemmule. Anthers 2-celled.
Gyrooa/rpus,

Sparattantheliwn,

Illigera.—r-'Ex\.']

LaurmecB form a very natural family, which, in

its

woody stem,

its

usually coriaceous evergreen and

exstipulate leaves, its often unisexual flowers, simple perianth, perigynous stamens, 1-celled and l-ovuled

ovary, presents an affinity with Atherospermeee and ThymelecB; the latter also resemble it in the
pendulous ovule, the exalbuminous seed, and the fleshy cotyledons, but differ in the dehiscence of the
Atherospermem have, like Lauriv,e<e, anthers opening by ascending valvules, but the pistil is
anthers.
polycarpellary, the ovule is erect, and the embryo minute at the base of a fleshy albumen.

grow

where they form forests on cool mountains [and in hot
but a few are found in North America [South Africa, Austi'alia], the Canaiies, and
Mediterranean Europe; they are absent from North Asia [except Japan and China] and the tropical
Cassytha is met with in South Africa [India], and all hot regions of the southern
African continent.
Laurine<B

especially in tropical regions,

valleys, plains, &c.],

hemisphere.

Laurmece secrete a pungent

volatile oil in the
'

bark and glands of the leaves and flowers.

See CemhretacetB, p. 420.

— En.

This

oil

;
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possesses, in different species, stimulating or sedative properties, represented in their

maximum

intensity,

hy Cinnamon, the other hy Camphor, so that the specific virtues of the family may be considered
included in these two types. We shall only here quote the most widely-spread species.
The Laurel {Laurus nobilis), a tree of South Europe, is cultivated in France, but does not attain a

the one
as

size.. Its leaves have a pleasant scent and an acrid and aromatic taste
they are used as a flavouring.
Their chromule and their essence, soluble in fatty bodies, are ingredients in several ointments and other
external medicaments, as are also the berries, which contain a fixed and a volatile oil.
Its leaves are

great

;

invariably laid in layers over
Sassafras

Smyrna

figs as

imported.

a large forest tree, inhabiting the edges of streams from Canada to Florida
and of the bark of its root resembles that of Fennel and Camphor ; both the wood

officinalis is

the aroma of its

wood

and root-bark are employed as

sudorifios.

Ocotea (JPuchury') major, a Brazilian tree, yields the Pichurim bean, a seed containing a volatile acid,

and a butyraceous
use

it

oil

whose

taste

and smell are betweeli those of Nutmeg and Sassafras.

The

Brazilians

largely in cases of weakness of the bowels.

Persea gratissima, the Avocado or Alligator Pear, a large South American tree, has no aromatic

and is only useful for the thick and butyraceous flesh of its berry, which tastes like pistachio,
and is eaten with spices and meat, and animals of all kinds feed upon it. [It further yields an abundant
^il for illuminating, soap-making, and its seeds a black dye used for marking linen.]
Cinnamormim offi^nale, which yields Cinnamon bark, is cultivated in Ceylon and tropical colonies
this bark is pale brown and sweet-scented, hot, aromatic and sugary it is used as a condiment, tonic, and
principle,

;

;

•
The Chinese Cinnamon (C

stimulant.

ported]

is

Cassia) grows in Malabar, China, and the Moluccas

thicker than that of the Ceylon Cinnamon, and not rolled, and

hot and pungent, and

its

and

used to adulterate true Cinnamon.]

allied species, are

scent recalls that of bugs

;

it is

its

colour

therefore less valued.

is

;

its

bark [as ex-

darker

;

its taste is

[This, C. malahathricum,

CampJiora officinarmn grows wild in China and Japan, and is cultivated in tropical and sub-tropical
colonies its wood and leaves contain Camphor, a concrete volatile colourless oil, lighter than water, with
a penetrating odour and an acrid but cooling taste it is very soluble in fixed and volatile oils, in alcohol
;

;

and ether, evaporating completely in the

air,

and

is

This principle exists in several

very inflammable.

other Laurinees, as also in several plants not connected with this family, and notably in LabtatcB^
is

much used

as a sedative, antispasmodic,

and antiseptic

;

it is

Camphor

largely applied externally, dissolved in

and vinegar ; taken in overdoses it may produce complete insensibility, and even death.
Guiana, an alkaloid procured from Nectandra jRodimi of Guiana, is a most
powerful medicine, largely used as a febrifuge, and supposed to be the principal ingredient in Warburg's
Drops, a medicine in use throughout British India. Various species of Sassafras are used as stimulants,
tonics, and vermifuges.]
The woods of most Laurinea are of a fine and solid tissue, and are peculiarly useful to cabinet-makers
Those most used in France are the Anise or Sassafras of Orinoco (Ocotea cymbarum) ; the
and turners.
Bebeeru (Nectandra Rodiaei), a hard heavy greenish-yellow wood from Guiana and the famous
Greenheart of Demerara; and the Lieari (Clove Cassia of Brazil, or Rose of Cayenne, Licaria guyanensis^),
which the French workmen call Pepper- wood, from the pungency, of its dust. [To these must be added
the foetid Til of the Canaries
the Vinatico or Madeira Mahogany, the produce of Persea Indica
(Oreodaphne fatens); the Sweetwood of Jamaica (Oreodaphne exalbata); and the Stinkwood of South
alcohol,

oil,

[5«W

biri or bebeeru, of

;

Africa (O. buUata).'\
'

Dicypellium caryophyllatum, ITees, according to Steudel.

—En.

CLXXXVIII.

656

THYMELE^.

CLXXXVIII. THYMELEjE.

—Daphnoide^, Ventenat.—Daphnace^,
Aquilakine^, Br. —^Aquilariaoe^, Lindl.)

(Thtmeleje, Adanson.

Flowees

^

or polygamous.

Perianth

simple, 4<-5-Jid.

Meyer.

—

Stamens equal

to the

perianth-lohes, fewer, or double the numher, inserted on the tube or throat of the perianth.

Daphne Laureola,

Daphne.
Flower, entire and cut vertically (mag.).

——

;

CLXXXVIII. THYMELEJE.
OvAET free, 1-2-celled ovule pendulous,
Embryo straight kadiolb superior.
;

so.

anatropous.
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Seed exalhummous

or nearly

;

Shkubs or SMALL TEEBS, rarely annual herbs, bark furnished witli a fibrous
and tenacious liber, juice acrid and caustic. Leaves scattered or opposite, simple,
entire, usually coriaceous and shining, jointed at the base, penninerved, exstipulate.
Flowers 5 or polygamous, axillary or terminal, solitary or in a spike, raceme,
umbel, fascicle or head, sometimes involucrate, purple, white, yellow or greenish,
very rarely blue, often handsome and scented, usually with silky pubescence.
Perianth simple (oaltx), petaloid or rarely herbaceous, monosepalous, tubular, infundibuliform or urceolate, deciduous or marcescent ; t^be sometimes jointed above
the ovary, or above its base, which persists when ripe ; limb of 4—5 equal lobes, or
the outer a little the largest, imbricate in sestivation ; throat naked or furnished with
scales, perigynous glands, or short filaments equal and alternate with the"perianthlobes, or multiple in number; hypogynous scales 4-8, small, membranous, fleshy or
filiform, distinct or

united into a cup

ring, sometimes 0.

or.

Stamens equal and

alternate with the perianth-lobes [Drapetes, Struthiola), or reduced to

many and

2,

or twice as

on the tube or throat of the perianth, the upper series
opposite to the perianth-lobes, the lower alternate filaments filiform or flattened
anthers 2 -celled, ovoid oblong or linear, basi- or dorsi-fixed, or adnate, dehiscence
Ovary free, 1 (rarely 2-)
longitudinal, introrse, connective sometimes apiculate.
or
ventral,
stigma
sub-terminal
sometimes
very short, or
;
celled style simple,
2-seriate, ^inserted

;

;

capitate or sub-clavate, papillose or hispidulous, rarely smooth ; ovules anatropous,
solitary, pendulous near the top of the cell ; rarely 2-3, collateral or superimposed.
Fettit indehiscent, a nut drupe or berry, very rarely a capsule with 2 semi-placOTiSeeds pendulous, raphe lateral, testa thin or
tiferous valves {Aquilaria, Gyrinops).

crustaceous

convex

;

albumen scanty and

;

fleshy, or 0.

Embryo

straight

;

cotyledons plano-

radicle short, superior.

the original this order is simply divided into two tribes, Daphnece and
AquilarinecB ; the following is the more detailed arrangement of Meissner in De
[In

CandoUe's

'

Prodromus :—
'

Sub-order I. Thtmel^^. Ovary 1-celled, 1- (or very rarely 2-3-?) ovuled. Ovuleappended
Stem woody or herbaceous.
near the top of the cell.

Tribe

I.

Daphne^.

— Scales

or perigynous glands absent.

*Pi-melea, Drapetes, Cansjera,

Daphnopsis, *Lagetta, *I)ais, *Dwp'hne, *Wikstroemia, Stellera, Thymelcea, *Passerina.

Teibe
perianth.

II.

Scales or perigynous glands present in the tube or throat of the
Ladmcea, *Omdia, *Lasiosiphon, &c.

G-NiDiE.aE.

Struthiola,

Sub-order II.

AquilaSibj:.

Ovary

2-cellecl, cells

1-ovuled, or 1-celled with 2-3 1-ovuled

parietal placentas.

Teibe III.

GtrinopidEjE.

— Perigynous

scales various.

Flowers 5-nierous.

Aquilaria,

Gyrinops, &o.

Teibe

IV.

DEiMYSPEEMEa;.

— Bd.J

— Perigynous

Pseudais, Drimysperwmm.-

XT

U

scales

absent.

Flowers usually 4-merous.

—
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Thymdem

present an affinity with Santalacea;, ElcBagneo!, and Proieaceif.

SantnlaceiB are easily dis-

tinguished by the yalvate perianth, the inferior ovary, the ovules reduced to a nucleus, pendulous from
a free central placenta, and the abundant albumen
spinescent branches, and the peltate scales

:

;

Eleeagnece

Proteacets differ from

by the erect basilar ovule, the often
Thymelem in the valvate sestivation and

Thymdece are scarcely distinguishable from Rosncece, except in habit, their often opposite
and exstipulate leaves, the tenacious liber, and acrid vesicant juice. As in Rosacecs, the flower is coloured,
and if the petals are absent they are represented by scales accompanying the calyx, the stamens are perigynous, the ovary is free, the ovide pendulous and anatropoua, the embryo straight, exalbuminous, &e.
In a word, a flower of Dais or Daphne exactly resembles that of some Amygdalea>.

infei-ior radicle.

ThymeleeB mostly inhabit the

warm

extra-tropical regions of the southern hemisphere, especially

abundant in the northern temperate hemisphere and between the
tropics; they are rarer in America. Daphne belongs to the Old World, Pimelea is spread over the Australian
continent [and Xew Zealand], Onidia inhabits South Africa. Lagetta and many other genera are tropical,
Dirca is Xorth American, Drapefes temperate South American. Several genera, and especially the subAfrica and Australia

;

are less

thej'

order Aguilariece, inhabit tropical Asia.

This family, a very natural one in
species.

The bark and

its

botanical characters,

is also

so in respect of the properties of its

many contain, besides a bitter extractive, a peculiar green very acrid and
The roots of several furnish a yellow dye {Passerina tincforia) others have

fruit of

active sebaceous matter.

;

tenacious cortical fibres, which are variously used in hot countries.

The extremely acrid seeds of the Spurge-flax (Daphne Gniditmi), a native of South Europe, were formerly
used as a purgative, but are dangerously powerful in their action a decoction of the leaves vras also used,
the effect of which is less violent. The bark has a slightly nauseous smell and a corrosive taste; it acts
as a caustic when applied to the skin, either entire, powdered, or as an ointment.
The Mezereon (Z).
;

Mezereum), the bark of which is extensively used as a medicine in Germany, together with D. aljnna and
Cnrorum, all indigenous in France, have the same virulent properties as the Spurge-flax. The leaves and
bark of -D. Laureola, a native of woods throughout France, are often used when fresh as an issue by the
Dirca palustris in North America, Lagetta Untearia in South America, Daphne cannabina in
peasants.

The

India, are similarly used.

Good Hope, and

Daphne Tarton^-aira in Sardinia, those of Onidia at the Cape of
Drimyspermum in Java, are used in the popular pharmacy as purgatives

leaves of

the ben-ies of

and emetics.
is made from the liber of Daphne cannabina^ and cord is manufactured from that of
and Untearia in South America [the latter of which produces the beautiful substance

In India a paper
Lagfitta fnnifera

called Lace-bark].

CLXXXIX. HERNANDIEJi:}
(Hernandie^, Blume.

—Heekandiace^, Bumortier.)

Leaves scattered, coriaceous, petioled, oyate or peltate, quite entire,
Flowers moncEcious, in peduncled axillary and terminal cymes, temate

[Trees.
exstipulate.

in a4-leaved involucre

central flower $ 4-merous, sessile in an urceolate persistent
not involucellate, pedicelled, usually 3-merous. Caltx herbaceous; tube short, narrow, jointed in the ? , upper part deciduous ; Umh of $ 6-, of ?

involucei

;

lateral $

8-10-partite

,

;

,

lobes 2-seriate, valvate in gestivation, inner rather narrower. Flowers
Stamens 3 (very rarely 4), inserted on the calyx-throat, opposite its outer lobes,
$
conniyent ; filaments short, usually l-2-glandular at the base anthers didymous, large,
erect, adnate to the large connective, 2-celled, dehiscing longitudinally by a deciduous
Staminodes glandular, opposite the outer calyx-lobes. Ovary
valve. Flowers ?
;

:

;

:

'

This Oi'der

is omilti'il in

the original.

Ed.

—

;

EL^AGNE^.
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included in the calyx-tube, free, sessile, 1-celled; style terminal, filiform, deciduous ; stigma fleshy, dilated, 3-4-crenate or -lobed ; ovule 1, pendulous from the top
of the cell, anatropous. Deupe large, spongy, ovoid, dry, 8-furrowed, or smooth,
included in the membranous calyx-tube. Seed sub-globose, inverted ; testa crustaceous, raphe annular, albumen 0.
Embryo orthotropous ; cotyledons large, fleshy,
lobed, torulose

radicle short, superior.

;

ONLY GENUS.
Hernandia.
Hernandiecs are very nearly related to Laurinees (of whicli they may be regarded as a tribe) and
from both conspicuously in habit, from Lawinece in the structure of the anther, from
Thymelees in this, in wanting the tough bark, in the position of the style, and the 2-seriate perianth. The
Thytnele<s, diflfering

few

species are natives of tropical coasts.

The wood of Hernandia
and the juice

is

is spongy, and used for
an active depilatory. Ed.]

CXC.
(EL.^AGNORTrM pars, Jussieu.

Flowers

floats

and tinder the bark,
;

leaves, &c., are purgatives,

EL^AGNEJE,

—El^eagste^, Br. —EL^AGN'ACE.a;,

5 or dioecious or polygamous.

Lindl.)

Ve'RIANTK simple, herbaceous, or coloured

Stameits perigynous, double the number of the perianth-lobes, or equal and
Ovart free, 1-celled, 1-ovuled ; ovule ascending, anatropous.
alternate with them.
Fruit included in the hardened perianth-tube. Seed erect ; albumen scanty. Embryo

within.

straight, axile

;

radicle

inferior.

Trees or shrubs, covered with scarious discoid silvery or brown scales which
are furnished at the margin with stellate hairs branches sometimes spinescent,
Leaves alternate {Elmagnus, Hippobranchlets annual and deciduous, buds naked.
;

Conuleum),

simple, pennineryed, entire, shortly
or dioecious or polygamous, solitary in
the axil of the leaves, or in spikes racemes or cymes, yellow or white, often scented
$ PL. PERIANTH simple, herbaceous, composed of 2 antero-posterior sepals [Hippophae),

or opposite

pha'e)

petioled

;

stipules 0.

{Shepherdia,

Flowers

regular, 5

:

or of 4 sepals united at the base into a short tube {Shepherdia) ; ^ , $ fl. perianth
tubular, scaly outside, often coloured within ; limb 2-fid {Hippophae) or 4-partite
{Shepherdia), or 4^6-fid {Eleeagnus), imbricate or valvate in sestivation, rarely conical
:

and entire {Conuleum). Disk lining the perianth-tube, and forming a glandular
ring at the throat {Elcpagnus, Shepherdia), sometimes dilated into a fleshy cone
traversed by the style aud longer than the perianth {Conuleum), sometimes
Stamens inserted on the torus, 4-8 (double the sepals) in the $ flowers,
{Hippophae)
.

and opposite and alternate with them equal and alternate with the perianth-lobes
in the g and polygamous flowers {JElceagnus) anthers erect, basi- or dorsi-fixed, cells
;

;

sub-opposite, parallel, introrse, dehiscence longitudinal ; pollen compressed, obscurely
Ovary sessile, free within the accrescent perianth-tube, l-ceUed ; style
.3-gonous.

simple, erect, elongated, stigmatiferous on one

una

side;

ovule solitary, anatropous,

;

CXC. ELtEAGNE^.
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Elceagnus.
Vertical section of
fruit (mag.)'

Elwagnus.

Ovary aud

perianth,

cut verticlly.

JSlceagnui.

Seed cut vertically
(mag.).

Elmagnus.
Transverse section of young
fruit (mag.).

young

b. Bony part of calyclnal tube,
a, Fleshy part of calycinal tube
resembling stojie c. Cellular part interposed ; d. Pericarp e. Testa
;

;

/.

Embryo.

;
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nearly basal, ascending, sessile or shortly funicled. Fkuit indehiscent, enclosed
in the drupe-like calyx-tube, which is fleshy outside and bony within.
Seed ascending, testa

membranous

or cartilaginous, hilum basilar, raphe projecting, chalaza

apical; o/ftitmew 0, or very thin.
superior.

Embeto

straight, axile

;

cotyledons thick; radicle

PRINCIPAL GENERA.
*

Hippophae.

*

Sheplierdia.

'

really adherent ovary

We have indicated the

and the ovules.

Conuleum.

Elseagnus.

They approach

ElcBognea are very near ProleacecB (whicli see).

affinity

but these differ in their
between Elaagnece and Thymeleo;

Santalaoeee,

under that family.
EUsagneo! form a small family, chiefly natives of the mountains of tropical and sub-tropical Asia ; a
few species inhabit Europe, the Mediterranean region, and North America. They are very rare in tropical
America, and entirely absent in south temperate latitudes.
The fleshy base of the perianth, enveloping the fruit of Eleeagnus, contains free malic acid, which
renders the fruit of some species edible, as the Zinzeyd (E. hortends and orientalis) in Persia, and E.
arhorea and conferta in India. The fruit of Ilippophde rhamnoides, an indigenous [French] shrub, is acid
and resinous tasted; though described as very poisonous, the Finns are said to use it as a seasoning for fish.
It is cultivated for its running roots and thorny close and interlaced branches, which form hedges and
bind the sands.
scribed in

many

The balsamic

flower of Eleeagnus anyitstifolia,

parts of South

Europe

for

commonly

called

malignant fevers.

CXCI.

PROTEACEyE.

(PEOTBiE, Jussieu.

— Peoteace^, Br.)

Banksia querci/olia,

Fractiferous cone.

Bohemian

Olive, is pre-
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PEOTEACE^.

Banksia.

Banksia.

Diagram, showing tlie pcBition of the
flowers and sailes.

Part of cone cut transversely,
natural

size.

Banksia.
Stigma.

Banksia. Transverse section of
flower-bud (mag.).
Banksia.
False septum of

a

follicle.

Banksia.

Banksia,

Flower cut vertically Flower-bud seen
i^ profile.

(mag.)'

Banksia,
Inflorescence, natural

Banksia.
Transverse section of
ovary.

Orevillea.

Flower-bud cut
vertically.

Banksia.

Banksia,

Ovary and hypogy-

Ovary cut ver-

nouB scales (mag.),

tically (mag.)-

Embryo,

Banksia.
and cut vr;tc;iny.

entire

Stenocarpus.

Seed laid open,

Stenocarpus.

Banksia.
Seed.

Seed from which a part
of the outer membrane
has been removed.

showing the
embryo clothed
with a membrane, and with
its

outer integu-

ments (mag.)'

Stenocarpus.

Fruit (mag.).

;;
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Orevillea,

Pollen,

W
Grevitfea^

Gnvillea.
Embryo, entire and cut
longitudinally (mag.)>

Transverse section of
embryo.

Elowees

usually g

4<-merous.

,

Perianth

simple, cestivation valvate.

Stamens

perigynous, equal and opposite to the sepals.

OvAKr/ree, 1-celled, l-oo -ovuled ; ovules
anatropous or orthotropous, micropyle. always inferior.
Pkuit a nut or follicle,
1— Qo -seeded. Seed exalbuminous kadicle inferior.
Shrubs, trees, very rarely herbs.
Leaves scattered, rarely opposite or
whorled, usually coriaceous, persistent, simple, entire or often toothed or variously
laciniate, or pinnatisect or pinnate, sometimes polymorphous on the same plant
stipules 0.
Flowers g rarely diclinous, terminal or axillary, in a head, spike,
fascicle, umbel, raceme or panicle, rarely axillary and solitary, white yellow or red,
very rarely blue or green, some abundantly nectariferous capitula and spikes furnished with imbricate bracts, sometimes with a general involucre rachis or recep;

,

;

;

tacle

usually thick,

naked

velvety, rarely

;

conical

spheroidal

pedicels

geminate or solitary in the axil of a bract.

or cylindric,

alveolate,

furfuraceous

or

Perianth

simple (CALTx), coriaceous, coloured or herbaceous, regular or irregular, marcescent
or deciduous, usually pubescent outside ; sepals 4, linear or spathulate, valvate in
aestivation, or imbricate at the top,
'

spreading or connivent, or united into a tube

limb sometimes closed and retaining the stigma, sometimes 4-fid, regular or 1-2-labiate, lobes reflexed plane or concave. Stamens 4
(sometimes 1 arrested), opposite to the sepals and inserted on their limb or claw,

usually split on one side

;

very rarely hypogynous (Bellendena) ; filaments filiform, short, or completely adnate
to the calyx; anthers dorsi- or basi-fixed, linear, oblong, ovoid or cordate, 2-celled,
introrse, distinct, or rarely syngenesigus by the contiguous cells, the other sometimes
imperfect; pollen triangular, ellipsoid or lunate, rarely spherical; glands or scales
hypogynous (rarely obsolete or 0), sometimes 4, alternate with the sepals, either
distinct or united into a cup or ring or adherent to the bottom of the calyx; some-

times less than 4, or reduced to one anterior.
1-celled (rarely pseudo-2-celled)

;

style terminal,

Ovary

free, sessile or stipitate,

filiform, persistent or deciduous,

either equalling the calyx and straight, or long, exserted, and curved ; stigma terminal or lateral, undivided, emarginate or 2-fid; ovules solitary or geminate, or
several 2-seriate; micropyle always inferior, sometimes fixed to the base of the cell

and anatropous, sometimes

to the top of the cell

and orthotropous.

Fruit com-

pressed, ventricose or gibbous, smooth or rugose or verrucose or bristling with points
sometimes indehiscent, 1-celled, 1-2-seeded, a nut samara or drupe ; sometimes a

—

;
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capsule or

follicle,

1-2-valved, 1-2-many-seeded, 1-celled, or 2-celled by a false

septum formed by membranes detached from the testa of the contiguous seeds and
separable into 2 plates.
Seeds usuallj' ovoid or globose in the nuts, compressed and
winged in the follicles, exalbuminous hilum basilar or lateral. Embryo straight
radicle sometimes near the hilum, sometimes diametrically opposite to it, always
;

inferior.

[Tribes of Proteacew according to Meissner in
Sub-order

Nucumentacej!.

I.

—Fruit

De CandoUe's Prodromus
'

an indehiscent nut or drupe.

'

:

Flowers usually

solitary in the axil of eacli bract.

Teide
all

PEOTEiE.

I.

—Anthers inserted

perfect (upper rarely imperfect)

Isopogon, Adenanfhos, Stirlingia.

2.

;

at the base of the short spreading perianth-lobes,

cells

2,

parallel, adnate.

— (South Africa).

]..

— (Australia).

Fetropliila,

Aulax, *Leucodendron, *Protea, Leuco-

spermum, Mvmetes, Serruria, Nivenia, Sorocephalus, Spatalia.
Teibe

scales

0.

dry, with a pappus-like coma.

Tribe IV.
rarely

1.

Africa).

PERSOONlE.ai.

Drupe usually

Tribe V.
or substance.

—

2,

3.

— (America).

Andropetalum, ^Ouevma.

—Fruit dehiscent, 1-2-valved, I- oc-seeded.
Seeds without an intervening membrane
— Ovules 2-4,
collateral.

2.

Helicia,

— (Asia).

Embotheiej;.

Macadwmia, Xylomelum,

Selicia.

3.

— (America).

Orites, Lanibertia, Orevillea,

Bhopala, Adenostephanwn,

— Ovules several, imbricate, in 2 rows.

by an intervening substance.

— (America).

2.

1.

(Australia).

Hakea, KnigMia, &c.
Tribe VI.

1.

Franldmidia.

Folliculaees.

Greville^s!.
1.

Ovule

perfect, cells adnate to the perianth-tube.

(Australia.)

— Anthers perfect, inserted on the perianth-segments. Ovules
— (Australia). Bellendena, *Persoonia, &c. — (South

fleshy.

Fauria, Brahejvm,.

Sub-order II.

2.

—Anthers

FEANKLANDlEiE.

TiRiBB III.

Nut

—

Anthers at first cohering by the adjacent cells, then free.
Ovary obconic, 1-celled, 1-ovuled. (Australia.) Synapliea, Cono-

CoNOSPEEMEJi.

II.

Hypogynous
spemmm.

1.

— (Australia).

Seeds usually separated

Telopea, Lomatia, GardwelUa, Stenocarpus.

OreocalUs, Frriboihrmm, Lomatia.

—

Tribe VII. Banksieji!. Ovules geminate. Seeds usually separated by a woody or membranous plate. Flowers in dense cones or heads. (Austraha.) Ba/nlcsia, JDryandra. Ed.J

—

Proteacea, placed by Eadliclier in tlio same class with Elaagnece, Thymeleee, Santalacece, and Laurineee,
have been separated from them, with ElcEagnets, by Brongniart, and thus form a well-defined and
nmch more natural group. These two families, in fact, are closely allied in habit, the simple perianth
with valvate testivation, perigynous stamens, free 1-celled ovary, ovule with inferior micropyle, exalbuElaagnecB only differ in the always regular flov/er, the stamens alternate with the
minous seed, &c.
perianth-lohes in the isostemonous flowers, and the fruit included in the perianth-tuhe, which is fleshy
outside and bony within.
Proteacece approach Santalaoece in the valvate nestivation, isostemony, and stamens opposite to the
but Santalacece diffiir in the inferior ovary, ovule, albuminous seed, and superior radicle.
perianth-lohes
Proteaceai have also some analogy with T/iyinelecE, founded on the absence of petals, the 1-celled ovary,
and the exalbuminous embryo but Tliymelece difl'er in the imbricate aestivation, the usually diplostemonous
flower, the alternation of the stamens with the calj'x-lobes in the isostemonous flowers, and the superior
Beyond these, the most important character separating Proteacece from the families above-named
radicle.
resides in the micropyle invariably facing the base of the ovary, whatever may be the structure of the
;

;

ovule and the situation of the hilum.
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ProUacece almost exclusively belong to south temperate regions, being especially abundant at the
They are much rarer in New Zealand and in South America.
of Good Hope and in Australia.

A

Cape

few are found in tropical Australia and equatorial Asia ; some inhabit equatorial America very few have
been observed in equatorial Africa, and none have been found in the north temperate zone [except at the
foot of the Himalayas and in Japan].
This family is more noticeable for the richness and elegance of its flowers than for its useful proThe bark of several species is astringent, the
perties it has therefore been long cultivated by gardeners.
seeds of some are edible ; and notably those of the Queensland Nut, Macadamia termfolia. Protea grandiThe seeds of Brahejum stellatum,
flo7-a, from South Africa, is used by the natives for the cure of diarrhoea.
roasted like chestnuts, are edible, and its pericarp forms a substitute for coft'ee those of Guevina Avellana
are collected by the inhabitants of Chili, who like their mild and somewhat oily taste its pericarp is
;

;

;

;

there substituted for that of the pomegranate.

The

nectaries of Sanlcsia and Protea secrete an abundant nectar, eagerly sought

yielded by Protea mellifera, Icpidocarpos and speoiosa,

is

used, under the

name

by bees

;

that

of Protea Juice {Boschjei

a bechic at the Cape of Good Hope. The aborigines of Australia feed on the nectar of Banhsia.
[The wood of some Australian species is useful for cabinet work. Protea grandiflora is the Wagen-boom,
whose wood is used for waggon wheels.]

stroop), as

CXCII.
(Urticarum; genera, Jussieu,

URTICKk.
A

—Urticearum: genera^ D.O, — Urtice^,
Urticace^,

StLngiag Nettle.

(.

Urlica uren.s^)

Br.,

Weddell

Endlicher.)

Nettle.
Fruit, entire and cut Tertically
(mag.).

Tioehmerin.

Bcehmeria.
Pistil (inae.)-

Vertical section of
aclienc (mag.).
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9

Bcehmeria.
flower (mag.)-

CXCII.

Baehmma.
5 flower (mag

Vertical section of

UETICE^.

),

Pai^etaHa.

Diagram

of a

polygamous

inflorescence.

Pilea lucens,
9 flower without ovary, with
abortive squamiform stamena
(mag.).

Parietaria.
{?

flower (mag.).

Parietaria

officinalis.

Young 9 and g

flowers

(mag.).

Parietaria.
Fruit, entire and cut
vertically (mag.).

Parietaria.

Stamen (mag.).

1

Parietaria.
flower (mag.).

Parietaria.
J flowers

Adult 9 and

(mog.).

;
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Hetxine.

Soleirolii.

flower, involucred.

(J

—

Helxine.

and 9 flower (mag.).

Q

flower, involucred (mag.)-

perianth calyciform, isostemonous
$
perianth calyciform, sometimes 0. Ovart
Fruit dry or fleshy. Albumen more or
1-celled ; ovule solitary, erect, orthotropous.
antitropous
ttraight,
axile,
radicle superior. Leaves
;
Embryo
copious.
less

Flowers dddinous

FILAMENTS vMcoiUng

or polygamous.

elastically.

—$

:

:

—

stipulate.

Herbs, undershrubs or shrubs, very rarely climbing

{TJrera),

or trees

;

juice

watery, very rarely milky {Neraudia) ; whole plant often armed with hairs, some
simple, others furnished at the base with an outer layer of cellules containing an
acrid and burning juice ; epidermal cells often containing cystoliths (see p. 121).
Stem often angular ; ha/rh thin, with very tenacious fibres. Leaves alternate or
opposite, petioled, penninerved, entire, toothed or serrate, rarely palmi-nerved and
-lobed ; stipules adnate to the stem or petiole, lateral or axillary, free or joined to

those of the opposite leaf [rarely 0]. Flowers monoecious, dioecious or polygamous,
usually in cymes, very rarely solitary and axillary {ffelxine), sometimes crowded

upon a common
(Elatostemma)
inflorescence

and

;

is

indefinite

;

receptacle, which is convex {Pipturus, Procris, &c.) or concave
cymes loose or glomerate or capitate, solitary or geminate when the
definite ; sometimes spiked racemed or panicled when it is mixed

peddcels frequently jointed

;

bracts usually small

and

persistent, often

forming an involucre, and distinct or coherent, sometimes 0. Flowers $ Perianth
single (OALTX), usually green, rarely coloured, gamosepalous, 4-5- (rai-ely 2-3-)
segments equal, concave, imbricate in
partite, sometimes monosepalous {Forskohlea)
:

;

Stamens equal and opposite
aestivation {Urtica, &c.), or valvate {Parietaria, &c.).
to the segments, and inserted at their base ; filaments filiform, subulate or dilated,
usually transversely wrinkled, inflexed in aestivation and uncoiling elastically in
flower ; anthers 2-celled, introrse, dorsifixed, cells contiguous, usually oblong, globose
Ovart rudimentary, sessile or stipitate,
or reniform, dehiscence longitudinal.

glabrous or hairy.

Flowers

?

:

Perianth (oaltx) tubular or 3-5-partite or

(Forskohlea, &c.).
Stamens rudimentary, scale-lobed, often accrescent, rarely
usually
Ovart free or adnate to
Procris,
&c.),
0.
[Pilea,
sepals
the
to
opposite
like,
stipitate,
shortly
ovoid,
1-celled ; style termisessile
or
{Pipturus,
&c.),
perianth
the

nal or sub-lateral, simple, or with a capitate or penicillate stigma, or stigmatiferous
on one side, or very short, or obsolete ; stigmM sessile, laciniate-multipartite ; ovul-e

—

;
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erect, sessile or funicled, orthotropous.
Feuit dry (achene) or fleshy
naked or enclosed in or adnate to the sometimes accrescent perianth;

solitary,

(drupe),

achenes compressed, ovoid or

spherical, smooth,

dotted or tuhereled, sometimes

winged or cottony ; drupes ovoid, usually aggregated into heads like the fruit of the
Mulberry endocarp crustaceous sarcocarp thin, sometimes adnate to the perianth.
Seed erect, usually free within the endocarp ; testa thin chalaza broad, brownish
{HJlatostemma).
Embeto
albumen fleshy and oily, ra.rely abundant, very rarely
;

;

;

straight, axile, antitropous

;

cotyledons fleshy, oval or sub-orbicular, plano-convex

radicle cylindric or conical, superior.

[The following

dromus

'

is

Weddell's classification of Urticece in

De

CandoUe's

'

Pro-

:

Teibe
alternate.

—

TJEEEBiE.
Clothed with stinging hairs. Leaves decussately opposite, or spirally
Urtica, Obetia,
Perianth of ^ 4-partite or -lobed, free, rarely 2-lobed or tubular.

I.

Flenrya, Laportea, Urera, Cfirardinia, &c.

Tribe

PEOCEiDEiE.-

II.

— Unarmed.

Perianth of $

distichous.

free, 3-

_Leaves opposite, or alternate by arrest and often

Stigma

*PUea,

Pellionia,

Leaves opposite or alternate. Perianth of

? free or

rarely 4-partite.

penioillate.

JSlatostenvma, Procris, &c.

Teibe

Bcehmeeiij;.

III.

— Unarmed.

*Ecehmeria, Pouzolzia, Memorialis, Pipturus, Ville-

adnate, usually tubular, rarely short or 0.
hrtmea, Maoutia, Phenax, &c.

Teibe IV.
or polygamous

Teibe V.

— Unarmed.

PAEiETAEiEa;.
;

? inflorescence involucrate.

FoESKOHLiEa!.

— Unarmed

Leaves alternate, quite entire. Flowers unisexual
Perianth tubular, free. Parietarla, Ke/mistylis, &c.

or prickly.

Leaves alternate or opposite.

Perianth of ? tubular or

ynisexual, often involucrate.

0.

Flowers

ForsJcohlea, Drog2ietia, Australina,

&c.— Ed.]
UrticecB are so closely allied to More<e, Ulmacecs, Celtidece,

and Cannabinece that

these families in one same class (CJeticine^, ^tom^k.), with the following

common

all botanists place

characters: apetalism,

isostemony, stamens opposite the sepals, 1-celled and 1-ovuled ovary, usually orthotropous or campylo-

tropous ovule, albumen fleshy or

We have indicated

0,

and radicle

superior.

the analogies of Urticea with Cynoeramhecs, PiperacecB, Sam-urea, Ceratopliyllea

Weddell, in his monograph of Urticea, has compared them with Tiliacece, chiefly
(see these families).
on account of the tenacity of the liher-bundles of the bark, the stipules, definite inflorescence, valvate
sestivation, 2-lobed anthers, smooth pollen, &c., whence he regards Urticece as a degradation from the type
of Malvacea;, through Tiliacece.

mainly tropical

Europe

of all parts of the world the poorest in species ; but, as
and number of species is partly compensated for by the
multitude of individuals, so that there is perhaps no exaggeration in saying that the five or six species of
Nettles and Pellitories which swarm aromid our habitations cover nearly as much ground as the numerous
Urtica is represented in many parts of the globe, but is
species scattered through equatorial regions.
confined to temperate and cold regions.
E.\cept Urtica and Parietaria, all the genera (about thirty-six) are essentially tropical or sub-tropical,
and it is very exceptionally that a few of their species have wandered into the extratropical regions of
one or other hemisphere, as JBcehmeria, Elatostemma, Pilea, Laportea, &c. America possesses a third of
the known species, Asia and Malacca another third, the Pacific Islands and Africa another, from which a
dozen species inhabiting Europe must be deducted.
Urticece are

Weddell

observes,

The medicinal
Nettle.

what

it loses

;

is

in variety

properties of Urticece are confined to the Pellitories {Parietaria) and

Parietaria diffusa and erecta contain Nitre,

whence

some

species of

their use as a diuretic and in external appli-
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dioica),
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was formerly frequently

resorted. to

by

This practice, named urticatim, is still successfully adopted, both in civilized countries and among savages, and especially by the Malays. The large
Nettle ( U. dioiod) is good forage for milch cows its leaves are eaten as spinach, and given as food to
doctors to produce a healthy counter-irritation of the skin.

;

young

turkeys.

From
of

Hemp.

an industrial point of view 'Urtwe<s deserve notice their cortical fibres rival in tenacity those
XJ. dioica, with TJ, cannabina of North-east Asia and Persia, Laportea
;

Such_is the case with our

canadensis of North America, and especially the Cliina Grass, Scehmeria nivea (Tchoit^ma of the Chinese,

Ramie of the Isles of Sunda), of which there are perhaps two species its fibres are as remarkable for
whiteness and silkiness as for tenacity.
Though
[5. Pu^a, of the Himalayas, is similarly used.]
but lately used extensively, the China Grass has been in use ever since the sixteenth century in the
[Its culture is now extended into India and various British colonies.
Netherlands.
Laportea crenutata,
of North India, at certain seasons emits when bruised so irritant an efiluvia as to cause a copious flow of
;

saliva
fevers.

and mucus from the nose and eyes for many hours, and its stinging hairs have produced violent
A Timor species of Urtica is said to have caused death. The leaves of many UiiicecB are eaten

cooked in the Himalayas, as are the tuberous roots of Pouzolzia tuberosa in India.]

CXCIII. 310REJE.

(MoEB^ ET Artooaepe^,

EndUcher.)

Perianth single, imbricate, sometimes 0. Ovary 1-celled;
diclinous.
OVULE solitary, basilar and orthotropous, or parietal and campylotropous,
Aohene, drupe, or utricle. Albumen fleshy, or 0. Embryo curved
or oMatropous.
Leaves alternate; stipules fugacious. Juice
or straight, axile; radicle superior.

Flowers

STYLES 1-2

;

—

Trees or shrubs, sometimes climbing, witli milky juice, rarely stemless herbs
Leaves alternate, undivided or lobed, often polymorphous stipules
usually convolute and enveloping the terminal bud, persistent or deciduous, and
Flowers diclinous either dioecious, the $ in
usually leaving a semi-annular scar.
small spicate cymes, the 9 capitate on a globose receptacle {Broussonetia, Madura),
or monoecious sometimes in spikes, $ and ? distinct (Mulberry) sometimes lining
the inner surface of a hollow pyriform fleshy receptacle which is furnished at the
base with scaly bracteoles, and at the top with an orifice closed by scales, the $ above,
? below (Fig) sometimes covering a flat or cupped receptacle, the S and $ interPerianth single
$
mixed and sunk in pits with laciniate edges [Borstenia).
[Borstenia] .

;

;

;

;

;

—

:

(calyx), imbricate, 4-partite {Morus, Maclwrtt, Broussonetia, &c.) or 3-partite [Ficus,
{Borstenia, Brosimum, &c.), sometinies more or less tubular
Artocarpus, &c.) or

{Pourouma, Gecropia). Stamens usually isostemonous, opposite to the calyx-lobes
and inserted at their base, usually 4, rarely 3 (Ficus), sometimes 2 or more (Borstenia) ; filaments filiform or subulate, smooth or transversely wrinkled, usually inflexed in aestivation, then spreading, a little longer than the sepals, usually free,
;
anthers introrse or extrorse, usually 2-celled, ovoid or
sub-globose, dorsifixed, erect or incumbent, dehiscence longitudinal ; rarely peltate

rarely connate (Pourouma)

cxciii. moreJ:.
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Madura

aurantiaca.
flower (mag.).

Common Fig. {Ficus Carica.)
Common receptacle cut vertiT
cally,

the

containing in its cavity
S flowers above, the
Q below.

Soi-Qcea.

3

Common

Dnrstenia.
receptacle, flesliy, concave, bearing
flowers developed centrifugally,
mingled and sunk in alveolse.

^ and 9

and

Antiaris toaucaria.
Vertical section of
pistil (mag.).

flower (mag.).

Horoceu.

Androeclnm (mag.).

—

Ovary rudimentary or obsolete.
5
Perianth imbrisometimes of 3-4 free sepals {Morns, Madura, TrecuUa), sometimes

1-celled {Brosimum).

cate, persistent,
4-5-'fid

(Conocephalns,

Ficus),

{Cecropia, Artocarpus, &c.), or

or

4-toothed

{Dorstema),

{Olmedia),

Ovary

;

shjle

or tubular or urceolate
{Morus, Madura) or

sessile

stipitate {FicuSy Broussonetia, Dorstenia), usually l-celled,
cells

:

sometimes of 2 unequal
sometimes terminal, with 2 nearly free often unequal branches stigma-

—

;
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tiferous

on their inner face or throughout their length

more or

less divided at the top {Ficus, Dorstenia) , or

sometimes lateral, filiform,
undivided {Broussonetia, Gee.ropia, &c.)
ovule solitary, either inserted in the middle of the wall, usually campylotropous or anatropous {Artocarpus),ov basilar and orthotropous {Gecropia), micropyle
superior.
Feuit 1. An achene {Maclwa) or deupb {Morus), enveloped by the
accrescent succulent calyx, sometimes on a fleshy gynophore {Broussonetia, &e.)
2. A UTRICLE sunk in a sub-succulent {Dorstenia) or succulent {Ficus) receptacle.
Seed with a crustaeeous fragile or finely membranous integument, hihim ventral.
Embkto in the axis of a fleshy more or less copious albumen, sometimes ; cotyledons
;

;

:

oblong, plane, incumbent; radicle superior.

—

Teibe I. AETOCAEPEJi. rilaments usually inflexed in bud.
Ovule ventral, basal or
Brosvmum, Antiaris, Olmedia, Gecropia, Tropins, Galactodendron, Bleehrodia, Strehlus,

apical.

*Artocarpus, &c.

—

Tribe II. MoEEJi. Filaments usually straight in bud. Ovule ventral or apical.
*Borstenia, *Morus, *Maclura, Bpicarpurus, *Broussmietia, Treculia,. &o.
Ed.]

*F{cus,

MweeB belong to the class Urtidnece. They are so closely allied to ArtocarpeiB that Tr^cul, who
has published a learned memoir on the latter, indicates as the only diagnostic character the inflexion of
the filaments in the bud of Morece, while in all Artocarpeen, except Trophis, the filaments are erect before
as well as after flowering but this diagnosis fails in Ficus, so that if Fiais be retained in Moreee, and
Trophis in Artocarpea, there is no line of demarcation between the two families. Morece are also very
near CeliideeB (which see). The true TTrticew, with which they were formerly united, only differ in their
watery juice and habit. The tenacity of the cortical fibres is common to both families.
;

Morem

inhabit the tropical and sub-tropical regions of both hemispheres.

North America.

The common

Fig, a native of Asiq, Minor,

ja

now

A few

occur in temperate

spread over the Mediterranean

basin.

MorecB possess a milky juice, scanty and nearly colourless if} some, very copious in others, acrid and
such as mani)ite and succinic acid in Mulberries, a colouring
principle in Maclwa, an elastic resin (india-rubber) in rasjny Figs. Astringent principles are combined with
these in the bark, and mucilaginous and aromatic qualities in the herbaceous parts, which give to different
species of this large family very various properties some are lenitive medicines, others stimulants, others
corrosive in most, containing various matters

—

;

The

with an acrid juice, acquires when ripe quite opposite qualities.
Mucilage and sugar are then developed in it in such proportions, that the fruit becomes a very nourishing food, or an acidulous cooling medicine which is succcessfully employed in a great many dispoisonous.

inflorescence, at first charged

orders.

Europe from the
owes its acidulous sugary
It is nutritious and refreshing, and a slightly astringent
taste in great part to the succulent calyces.
The hark of its root is acrid, bitter, purgative and
syrup is prepared from it before it is quite ripe.
vermifuge and Dioscorides states that it destroys taenia. Its Isaves may be employed to feed silkworms,
but for this important purpose the White Mulberry {M. alba) is especially used. Both the White MulThence
berry and silkworm are natives of China, where the former is cultivated for rearing this insect.
this culture passed into Persia, and on to Constantinople, in the reign of Justinian; thence into Spain, and
finally, at the conclusion of the French war for
later, in the time of Roger, into Sicily and Calabria
the conquest of the kingdom of Naples, both tree and insect were introduced into the south of France,

The Black Mulberry {Moras

earliest times.

nigra), a native of Persia, has been cultivated in

Its drupaceous fruit (due to the flowers being densely spiked)

;

;

where, thanks to Charles VIII., Henry IV., and especially to Colbert, M. alba is now almost naturalized.
The Chinese attribute diuretic and anthelminthic qualities to the root of this species, and febrifugal to
The fruit aijd young leaves of M. indiea are eaten in India, as are those of M. rubra in North
its leaves.
M. pabularia is cultivated for forage in
America, and M. celtiSifolia and corylifolia in South America.

672

CXCIII.

MORE^.

The Paper Mulberry (Broussonetia papyrifera), a dioecious tree, cultivated in China
and Japan, has been introduced into European gardens.
Its leaves are remarkable for their polymorphism the fleshy gynophore of the fruit is insipid the fibrous barli of its stem is used to make
Chinese paper. From the bark of another species of Broussonetia the South Sea Islanders fabricate their

Tibet, Kashmir, &c.

;

;

clothing (Tappa).

The

Madura

the Antilles and Mexico, is used like that of our Mulberry.'
and miglit be very useful in cabinet-making, but it is exclusively used for dyeing, as Fustic. M. aurantiaca is a small North American tree, which yields the flexible
and very elastic Bow-wood. Its fruit, the Osage Orange, contains a yellow foetid juice, with which the
Indians paint their faces when they go to war.
Figs are trees or climbing shrubs the principal species is Fioiis Caricu, cultivated throughout the
Mediterranean region.
Its fleshy receptacle, the Fig, whether fresh or dried, is an agreeable' and very
nutritious food, and an emollient medicine.
By incision its bark yields an acrid and caustic milk,
Its hard,

fruit of

tinctoria, a native of

compact wood takes a

fine polish,

;

containing a considerable quantity of India-rubber.

Certain tropical Figs contain

much

larger quantities

Banyan or Bo-tree {F. indica), and the Sacred Fig
{F. religiosa) [all Indian species]. Of these the Banyan is a large evergreen tree, the adventitious roots of
which descend to the earth, root there, and form arcades which extend on all sides, far from the trunk.
A famous Banyan on the Nerbudda thus has a circumference of 2,000 feet, and 320 columns formed by
of this milk

;

as the India-rubber

Fig (F.

elastica),

the

Some Chinese [and Indian] Figs are the food of the Lac, an hemipterous insect (Coccus
The females are crowded so densely on the young branches as to leave no spaces, and exude from

adventitious roots.

Laced).

which is used in the manufacture of sealing-wax and certain
a widely spread Egyptian tree.
Its wood is very light, and supposed to

their bodies a resinous substance (Lac)

F. 8ycomm-ua

varnishes.

is

be incorruptible, whence the ancient Egyptians used it for mummy-cases. Dorstenia differs from Ficus in
the receptacle of the flowers being but slightly concave. The root of D. braziliensis has a faint and agreeable aroma ; it is employed in Brazil against the bite of venomous serpents, whence its Spanish name
Cimt7'ai/erva,

which we have annexed to Morece, are spread over all equatorial regions.
Most Artocarpem contain a milky juice, which exhibits the most opposite properties and even in the
same genus thus it is innocuous in Antiaria innociia, but acrid, caustic and poisonous in A. toxicaria, the
viscid juice of which, the Antiar of the Javanese, is obtained by incisions In the bark, and hardens into a
gum-resin, with which the Malays prepare the poison-upas, to poison their arrows and cj-is.
This Upas
differs from the equally deadly Strychnos Tieute of the Javanese, and the curare of Guiana (also yielded by
ArtocarpecB,^

;

see page 557), in acting on the organs of circulation, while the Strychnos acts on the nervous
[Another species of Antiaris {A. saccidora, of Malabar), has so tough a bark that sacks (used for
rice, &C.) are made by removing it from truncheons of the trunk or branches, merely leaving a thin section
of the wood to serve as the bottom of the sack.]
The Breadfruit-tree (Artocarpus incita) provides the South Sea Islanders with an abundant, wholesome and agreeable food. Its entire fruit, composed of carpels agglomerated on a fleshy receptacle, is as
It is gathered before it is perfectly ripe, when it consists of a white and farilarge as a man's head.
naceous flesh (produced by the united calyces), and is sliced, slightly baked on cinders, and eaten like
The French and English have propagated this precious fruit
bread, of which it has somewhat the taste.
over the torrid zone. The fruit of A. integrifolia is not less esteemed [it is a very inferior fruit, not eaten
by Europeans] its firm and sugary pulp is much sought by the Creoles, in spite of its disaoreeable smell.

a Strychnos

;

system.

;

Brosimum AKcastrum, which in Jamaica takes the
Colombia possesses another tree of the same family, which is one
This, the Cow-tree, or Palo de Leche (Gfalactodendron
of the most wonderful vegetable productions
utile), the inhabitants of the Cordilleras of Venezuela regularly milk, procuring by incision an enormous
quantity of a white and somewhat viscous liquid, presenting all the physical properties of the best miUt,
with a slight balsamic odour. It contains, besides sugar and albumine, a large proportion of a fatty waxy
matter to which it appears to owe its principal properties by evaporation in a water-bath an extract
Its seeds are eaten fried or boiled, as are also those of

place of bread amongst the poor.

.

;

similar to frangipani

The wood

is

obtained.

of Artocarpus

is

used

in

India and Cochin China for furniture and cabinet work.

That

of

;
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Cvdraniajavanensis, a shrub from the Isles of Sunda, furnishes a dye.
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The

leaves of the Breadfruit-tree,

The bark of the
{Cecropia peltata), a tall slender tropical American tree, contains india-rubber; it is given as an
astringent in diarrhoea and blennorrhcea its ^shes are rich in alkaline salts.
[The beautiful Snake-wood
which are about three

feet

long and one and a half broad, are used aa cloths and mats.

Guarumo

;

of Guiana

is

the produce of Piratinera guianmds.']

CXCIV. CELTIDEJE,
Flowbbs
OVULE

'polygamous.

Perianth

single.

Endlicher.

Ovaet

free,

1-celled

;

styles 2

Feuit a drupe. Albumen
Stem woody. Leaves alternate

solitary, parietal or sub-apical, campylotropous.

scanty or 0.

Embkto

curved

;

radicle

superior.

—

;

STIPULES fugacious.

Sheubs or TEEES

witli alternate branches, often

armed

witli spinescent axillary

Celtis.

Celtis

.

Stiamens (mag.),

Veltis.

Diagram.

Embryo

laid

opca

(mag.).

Celtis australis.

Celtis,

Solenostigma.
Toung flowers (mag.).

Solenostigmtt consimUe.

Flower expanded (mag.).

Fruit.

Fruit cut vertically
(mag.).

CXCV. CANNABINE^.
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Leaves

brancHets.

alternate, petioled, entire or serrate, usually S-newred, pubescent

2, at the base of the petioles, caducous.
or often $ by arrest of the ovary, solitary and peduncled, or in racemes
or panicles. Peeianth calycine, 5-phyllous or -partite, imbricate in aestivation,
spreading after flowering, persistent. Stamens 5, inserted at the bottom of the

or

scabrous,

Flowees

^

rarely glabrous; stipules

,

perianth, and opposite to the sepals

;

filaments cylindric, usually short, inflexed in

bud, rising elastically as in Nettles {Geltis tetrandra) anthers dorsifixed, rarely reflexed in bud, and becoming introrse later
cells 2, opening by a longitudinal sometimes very short slit.
Ovaet free, ovoid, usually inequilateral, 1 -celled ; stigmas
;

;

2,

terminal, usually elongate-subulate, undivided or 2-fid ; ovule solitary, parietal,
Dettpe moder; micropi/Ze superior.

sub-apical, campylotropous or semi-anatropous
ately fleshy.

Seed pendulous, curved above;

scanty, sometimes nearly 0.
other,

incumbent ;

Bmbeto curved

radicle elongate, superior.

;

testa

membranous; albumen

cotyledons plane, or folded

fleshy,

on each

CXCV. CANNABINE^.

Hemp.
Fruit, entire and cut
vertically (mag.).
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Hop.
Hop.

Fruit, entire and cut
vertically (mag.).

Q

strobilus, ripe.

branous sepal, closely enveloping the ovary. Ovaet free, ovoid or sub-globose, substigmas 2, elongate- filiform
;
compressed, 1-celled; style terminal, very short or
from
pendulous
the
top of the cell, campy losolitary,
ovule
;
or subulate, pubescent
glandular,
embraced
by
the accrescent perianth
Achewe
superior.
tropous ; micropyle
in
the
included
perianth
and
2-valved by pressure
oaetopsis,
(Hop), or a smooth
or
adnate
to
the
pericarp
endopleur a &eah.j,
testa
free
(Hemp). Seed pendulous;
brown
by
a
spot.
marked
Embeto
exalbuminous,
simulating an albumen ; Mlum
radicle
incumbent
superior.
cotyledons
hooked, or spirally roiled ;
;

;

GENEEA.
*

CannaHs.

XX

2

Humulus.
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This

little

ULMACE^.

family was formerly placed in UrticecB, with which it agrees in its diclinous greenish
flowers, imbricate sestivation, stamens opposite to the sepals, 1-celled and 1-ovuled

monochlamydeous

ovary, dry fruit, superior radicle, and stipulate leaves
filaments, the glohose anthers, erect orthotropous
Celtidees present

the same

afiinities,

hut Urticea differ in the long coiled and elastic
and the more or less abundant albumen.
besides which the seed is pendulous and the ovule campylo;

ovule,

tropous.

CannahinecB have been cultivated from the remotest period, and are now spread over all northern
temperate regions. Hemp is said to grow wild on the hills of Central and South Asia ; the Hop is a
native of Europe, America, and West Asia.

The Hop and the Hemp, although very

different in appearance, are similar not only in floral strucbut in the tenacity of their fibres and the bitter narcotic juice which they contain. The achene and
bract of the Hop (Humuhis Lapulus) are covered with yellow globose glands, containing a bitter aromatic
principle (lupuline), which imparts to beer a slightly narcotic quality and an agreeable bitterness ; the
young white underground shoots are edible. The seed of the Hemp ( Cannabis sativa) contains a fixed
oil, which is used for making soft soap and for lighting.
The stem yields textile cortical fibres.
The fibre of its bark, separated from the wood of the stem by prolonged maceration, is called Hemp.
Hemp yields a gelatinous resin, contained in little glands on the surface of the stem and leaves, which
possesses very intoxicating properties ; it is called cherris in Arabia, North Africa, and the East ; this
principle, more narcotic and dangerous even than opium, is the basis of a thick green preparation, called
ture,

hachish or hasheesh

by the Arabs, and extensively smoked by them.

[In India the resin collected on the body or clothes by running amongst the

Hemp

plants in the

Hemp, of
The bruised twigs are smoked as gunja, and the leaves, flowers, &c., yield the
infusion called bhang.
The Cannabis is grown at every cottage door in tropical Africa, and smoked
under the name of diamha.
Hemp-seed is imported in enormous quantities for feeding birds. Hemp
appears to have been known to the Greeks and northern races from time immemorial, but not to the
Hebrews and Egyptians.]
fields is called ehurras,

and taken

in a solid state it yields

the Tincture of Cannabis or Indian

the Pharmacopoiia.
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MirheL

Elm.
Flower laid open

Elm.

(mag.).

Fruit.

Flowers ?
Peeianth
OvART free, 1-2'Celled styles

single,

.

2

;

anatropous.

Embryo

Fruit a samara

exalbuminous, straight.

or

;

campanulate,

ovules

nut, l-seeded.

Radicle

persistent.

solitary, pendulous,

superior,

Seed

in/verted.

— Stem

woody.

Leaves alternate; stipules /Mgfaciows.
Elm.
iUlmus canipei
Trees or shrubs with alternate branches and watery juice.
Flowering branch.
Leaves alternate, distichous, simple, petioled, penninerved,
usually inequilateral, scabrous; stipules 2, caducous.
Flowers lateral on the
branchlets, fascicled, ? or 1 -sexual. Perianth herbaceous or slightly coloured,
s.)

sub -campanulate, limh 4-5-8-fid, imbricate in aestivation, erect after flowering,

—

—

BETULACE^.
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persistent.
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Stamekts inserted at the bottom of the perianth, equal and opposite to
rarely

dorsifixed; cells

more numerous
somewhat oblique,

;

filaments

filiform,

distinct

;

anthers

introrse, dehiscence longitudinal.

2-celled,

Ovabt

free,

of 2 connate carpels, 2-celled {Ulmus) or 1-celled (Planera) ; styles 2, divergent,
stigmatiferous along their inner face ; ovules solitary in each cell, pendulous near
the top of the septum, or from the top of the single cell, anatropous. Fruit a
membranous samara {Ulmus), or a coriaceous 1-celled and 1-seeded indehiscent
nut {Planera). Seed inverted, testa membranous, raphe longitudinal.
Embryo
exalbuminous, straight; cotyledons plane {Ulmus) or sub-sinuous {Planera), or conduplicate {Holoptelea)

radicle short, superior.

;

GENEEA.
*

By many

* Planera.

Ulmus.

Holoptelea.

botanists Ulmacece are united with Celtidecs, from

which they only

differ in their inflores-

cence, extrorse anthers and anatropous ovule; hoth are included in the class Ueiiciitb^ of Brongniart

and adopted by Planchon

;

for in tflmacem,

though the ovule

is

anatropous, the micropyle faces the top of

the ovary, as in the other families of Urticinece.

Their bark conand tonic bitter mucilage and tannin.
The inner bark of the common Elm (JIhnus
campestris) has been considered a remedy for dropsy and eruptions.
That of the American Elms ( TI.
The
fulva and americana) is so rich in mucilage that poultices and a nutritious jelly are made of it.
Americans reduce it to a powder as fine as flour, and employ it largely in inflammatory diseases. Planera
Abelicea, a native of Crete, produces an aromatic wood, formerly exported under the name of False
Sandalwood.
Elm wood is rather hard, reddish, and used especially for wheelwright's work, shafts,
axle-trees, screws for presses, &c.
Exostoses or wens are often developed on Elm trunks, which acquire
gTeat hardness, and are much sought by cabinet-makers from the different patterns the twisted arrangeUlmacete are spread over the temperate northern regions [and sub-tropical India].

tains an astringent

ment

of their wood-fibres exhibits.

CXCVII.
(Amentacearum

genera, Jussieu.

BETULACEJE.

—BetulIn^, L.-C. Richard. — Betulace^,

Bartling.)

Flowers monoecious, in catkins, the $ with a calyciform scale-like perianth, the
9 achlamydeous, with accrescent scales. Stamens 4 or 2. Otaet with two 2-ovuled
cells ; OVULES pendulous, anatropous. Nuts usually winged, 2-celled, 1-seeded. Embryo
exalbuminous; radicle superior. Stem woody. Leaves alternate, stipulate.
Trees or shrubs, branches scattered, buds scaly. Leaves often sprinkled with
resinSus glands, alternate, simple, toothed, the pinnate nerves terminating in the
teeth ; stipules free, caducous. Flowers monoecious, sessile, at the base of scaly

Catkins $
Scales bearing 2-3 flowers,
each accompanied within by 2 or 4 squamnles. Perianth calyciform, regular,
4-lobed {Alnus), or reduced to a scale {Betula). Stamens 4, inserted at the base of
the perianth-lobes, and opposite to them {Almus) ; or 2, inserted at the base of the
scale-like perianth ; filaments bifurcate at the top {Betula) ; anthers basifixed, with
cells juxtaposed {Ahms), or separate on the branches of the filament {Betula), dehiscence longitudinal. Catkins ? sometimes pendulous, solitary, with membranous or
bracts, in terminal or lateral catkins.

:

;

CXCVII.
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BETULACB^.

Birch.
t

^

flowers

-witti

squamiform

perianth (mag.)-

Birch.

Burch.
Scale and Bquamnlffi'
of a (J catkin, outer
face (mag.)*

Birch.
)
Scale tearing 3 c? flowers
(mag.).

(Betula alba.)
catkins.

J and 9

Alnus.
Scale and sqnamulse
bearing 2 Q flowerSj
inner face.

Alnus glutinosa.

Alnus.
Scale bearing 3 J
flowers (mag.).

Alnus.

Ripe 9 catkin.

Jacquemont's Birch.
Scale furnished with its
3 fruits (mag.).

Scale furnished with 2
squamulse, and bearing
3 (? flowers (mag,).

Alnus.
Ripe 9 catkin cut
transversely (mag.)-

Alnus.

Diagram

when

of 2

9

Alnus.
flowers.

grown

gram

of

,J

flower.

Jacqnemont'a Birch.
Vertical section of fi'uit
(mag.).

{Betula) sometimes erect in a corymbose
then woody and persistent {Alnus) scales
sessile, 3-lobed and flowered {Betula), or entire and each accompanied by 4 lateral
squamules, and 2-flowered {Alrms), Perianth 0. Ovaet sessile, with twol-ovuled
stigmas 2, terminal, sessile, elongate, filiform
cells, of which one is often empty
ovules pendulous from the septum a little below its top, anatropous.
StkoSilus
formed by the enlarged scales. Nuts winged or annular, 1-celled and 1-seeded.
Seed inverted; testa membranous, thin. Embryo exalbuminous, straight; cotyledons
plane, foliaceous in germination ; radicle superior.

coriaceous scales caducous

raceme, with the scales at

full

;

first fleshy,

;

;

GENERA.
*

We

Betula.

*

in

Clethropais.

with CupuUferce and Myricecb under those families.
the stamens being opposite to the calyx-lobes^ in the 2-celled ovary and

shall indicate tlie affinities of Betulacem

They approach Ulmacece

Alnus,

;;

CXCVm. PLATANE^.
1-ovuled
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the pendulous and anatropous ovule, winged

fruit, exalbuminous seed, and alternate
but their diclinism and amentaceous inflorescence decidedly separate them.
£etuktcets are spread over the temperate and cold climates of the northern hemisphere. Birches form
woods or vast forests in Northern Europe, Asia, and America. Some stunted shrubs inhabit the polar
regions up to the limits of perpetual snow.
Alders are dispersed over the temperate countries of the
northern hemisphere, and over sub-tropical America.
The Betwlaceee, without rivalling CupuKferre in their use to mankind, furnish him with several
useful species, at the head of which must be placed the White Birch {Betula alba), which grows nearly
throughout Europe, Siberia, Asia Minor, and North America it approaches nearer to the pole than any
cells,

leaves with caducous stipules

;

;

other European tree, and grows in alpine districts the least favourable to vegetation.

Its

wood

is

too

spongy to be employed in buildings, but cartwrights, upholsterers, and turners value it for its tenacity
as firewood it is nearly as useful as beech, and its charcoal is in demand for forges.
Its flexible branches
are made into brooms.
Its bark is impermeable to water, and hence used in the north for various
utensils, shoes, cords, toxes, snuff-boxes, and for preserving roofs from moisture.
The bark of a variety
of the White Birch (the Canoe Birch or Paper Birch) is used in Oknada for the construction of light and
portable canoes ; these are formed of sheets of bark bound together with the root-fibres of the White Fir,
and smeared with the resin of the Balsam Fir. The bark, of the White Birch contains, besides an astringent principle used in tanning leather, a resinous balsamic oil, which becomes empyreumatic by disFinally, the cellular part of this bark, which
tillation, and is used in the preparation of Russia leather.
contains starch, is a valuable resource to the Samoiedes and the Kamtschatkans, who bruise it, and mix
The sap, which is sugary before the sprouting of the leaves, is considered an excellent
it with their food.
Other species of Birch
antiscorbutic in North America, and both vinegar and beer are made from it.
(B. lenta, nigra, lutea, &c.) are similarly prized in North America for their wood, tannin and sugary sap.
The common Alder (Alnus glutinosa) is a nearly aquatic tree ; its wood is little used for buildings,
because it does not withstand alternate dryness and damp ; but if constantly submerged, it becomes as
Alder wood is used by upholsterers, cabinet-makers,
incorruptible as oak, whence its use for piles.
turners, and sabot-makers, and is esteemed for firewood, because it burns with a bright and almost
smokeless flame ; its charcoal is usually employed in gunpowder making. The bark, leaves, and cones
may be used for tanning and dyeing black.

CXCVin. PLATANEJE.
(PLATANEiE, Lestiboudois.

—Platanaoe^, Lindl.)

Plowees cUcUnous, in l-sexual capitula. Peeianth replaced by clavate scales.
Stamens equal and alternate with the scales, Ovaeies 1-celled, l-2-ovuled ovule
Seed exalbuminous or not eadicle inferior,
pendulous, orthotropous, Pkuit a nut.
Stem woody. Buds long, concealed by the concave base of the petiole, and only
appearing after the fall of the leaf. Leaves stipulate, alternate, palminerved.
Usually tall teees, bark flaking. Leaves alternate, petioled, palminerved,
;

;

large, few-lobed, furnisbed with stellate hairs, fugacious; stipules leaf-opposed,
Plowees
tubular at the base, often crowned with a blade at the top, cfiduoous.
monoecious, agglomerated in 1-sexual globose capitula, occupying different branches.
I^LOWEES S surrounded by scale-like bracts, minute, hairy at the top, and within
'

by sepals (arrested stamens?) longer than the bracts, linear-clavate, furrowed, truncate
Stamens equal and alternate with the scales filaments very short
at the top.
;

mixed without

taneis does not accord

definite order with scales
$
which may be bracts, perianth-segments, or staminodes,

which

or arrested ovaries.— Eu.]

'

$ and $ flowers of Planwith the usually received view,
that the stamens in the i and the ovaries in

[This description of the

is,

the

are

;
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CXCVin. PLATANE^.

Platanrts.

9 and

9

stei-ile

Flatan^s,
flower cnt

TerticaUy
(mag.i.

flowers
(mag.).

Platanus.
sterile flowers

^ and

(mag.).
Pfaianus.
TransTCrse section of ajithers (mag.)'

Platanus,
Young frojt (mag.).

Platanus.
Fruit cut vertically
(mag.).

Platanus.

Ripe fruit (mag.)<

anthers elongate-clavate, cells lateral, cofmectivelonger than the cells, peltate, pubescent.
Flowers ? surrounded by 3-4-0 bracts ; sepals 3-4, clavate, witb a truncate top
scales (arrested

stamens?) alternate with the sepals,

much

smaller, often 0, irregularly

Carpels 5-8-4-2, sub-whorled, opposite to the lobes, to which
obovate, pointed.
they adhere at the base, ovoid, 1-celled ; style terminal, elongate-linear, tip recurved, stigmatiferous on the inner side ; ovule solitary, pendulous from the top of
Nuts 1-seeded, coriaceous, terminated by the
cell (rarely 2?), orthotropous.

the

Seed pendulous ; testa thin,
persistent style, surrounded at the base by stiff hairs.
membranous ; albumen 0, or very scanty ; radicle cylindric, elongated, inferior.

ONLY GENUS.
*

Platanus.

—

—

;

CXCIX. MYEICE^.
which

681

however, distinguished by their balsamic juice, conical
cells, sub-anatropous ovules and capsular fruit.
PlatanecB also approach HamanielidecB (see page 410), and have some affinity with GarryacecB in inflorescence, diclinism, 1 or 2 pendulous ovules, styles stigmatic throughout their length, and straight axile
embryo ; but Garryacete differ in the clearly tetrandrous flower with 4 sepals, the anatropous ovule,
abundant albumen, berried fruit, opposite penninerved leaves, &c. [The affinities of Platanem are rather
FlatanecB are near Balsamifhus,

are,

involucrate catkins, 2-styled ovary with 2-niany-ovuled

with the Amentaceous

families, not

with the families enumerated above.]
North America, but are cultivated as ornamental

Platanees are natives of Mediterranean Asia and
trees in temperate regions throughout the world.
chiefly valuable for their timber

immense

They

possess a slightly astringent property [but are

and ornamental appearance.

P. oiientalis attains a gigantic size and

age].

CXCIX.
(Amentaoeaeum fafs,

Jussieu.

MYRICE^.

—Mteioe^, L.-G. Richard. —MTRiCACEiB, Lindl.)

Flowers diclinous, spicate, achlamydeous, sessile
OvAKT with 2-4 scales at the hase, l-celled,

2-16.

Feuit a

orthotropous.
straight.

— Stem woody.

d/rwpe, succulent,

Leaves

waxy.

Stamens
in the axil of a hract.
1-ovuled; ovule sessile, basilar,

Seed

erect,

exalhuminous.

Embrto

alternate.

Undershrubs, shrttbs or trees with scattered cylindrical unjointed branclies.
Leaves alternate, simple, usually serrated, sometimes cut or
scaly, solitary.

Buds

pinnatifid, rarely entire, stiff or coriaceous

when

dry, usually sprinkled with globose

or discoid ceraceous odoriferous particles, midrib giving off anastomosing veins
(except in Gomptonia). Flo-wers monoecious or dioecious, in axillary
stipules
simple or compound catkins, and forming close [open ?] spikes ; catkins of the

monoecious species 2-sexual, and bearing the $ at the base, and ? at the top.
Flowers $ Perianth 0. Stamens 2-16, sessile in the axil of a bract, naked or
furnished with 2 lateral bracteoles, often accompanied by several flowerless bracteoles;
anthers extrorse, basifixed, sub-didymous, dehisfilaments free, connate at the base
:

;

cence longitudinal. Flowers ? in ovoid or cylindric catkins, ebracteate. Ovary
sessile in the axil of the bract, furnished at the base with, and more or less adnate to
,

Myrica cah/ornka.

OXCIX. MTEICE^.
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M,

serrata.

^ inflorescence.

M,

ceiHfera.

M. Oak.

-^.^

Seed (mag.)-

Pistil (mag.).

—
CC.

2-4

CASUAEINE^.
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sterile scales, 1 -celled; stigmas 2, lateral, filiform, sessile; ovule solitary, ortho-

Dkupe

covered either with long fleshy papillae, succulent,
endocarp bony.
Seed erect; testa thin, membranous. Embkto exalbuminous, antitropous cotyledons

tropous, basal, sessile.

edible {M. sapida), or with superficial wax-secreting odorous glands

;

;

fleshy,

plano-convex

;

radicle cylindric, superior.

PKINCIPAL GENEKA.
Comptonia.

Myrica.

MyricecB approach Juglandete in diclinism, inflorescence, the 1-celled and 1-ovuled ovary, the erect

exalbuminous seed, woody stem, and alternate aromatic leaves.
achlamydeous flowers, free ovary, waxy fruit, habit, and simple coriaceous 1-nerved leaves sprinkled with resinous glands.
They have also some afiinity with Casuarinecs
(which see) and Betulacecs, from which they are distinguished by their 1-celled ovary and erect orthotropous ovule, and by their properties. Mr. Chapman has joined to Myricece the genus Leitneria, which
differs in its campylotropous ovule.
Myricece belong to both worlds, but are nowhere abundant [excepting that some species are eminently social]. They chiefly inhabit North America, South Africa, and the mountains of Asia and Java.
M. Faya is found in the Azores and Canaries. M. Gale inhabits boggy places in the north-west of
Europe [covering vast tracts].
The bark of several Myricece contains benzoic acid and tannin, united with a resinous substance,
which gives it astringent tonic properties ; such is Comptonia aspleniifolia, a decoction of which is used
in North America for obstinate diarrhoea. From the fruits of M. Gale is obtained a volatile oU, of a faint
Those of M. sapida, of Nepal
scent, which is almost tasteless at first, but becomes acrid in the mouth.
[and China], contain an acid sugary and very agreeable taste, due to clavate fleshy hairs which are loaded
with a red j uice. The wax of M. cerifera was long used extensively in America for lighting ; its root
The leaves of M. Gale were formerly praised as antipsoric.
is an emetic and violent purgative.
orthotropoua ovule, drupaceous

They

are distinguished

by

fruit,

their

CC.

CASUARINEJE,

Mirbel.

Flowers diclinous, achla/m/ydeous, the $ with 2-4 hracteoles, monandrous; the 9 with
2-4 scarioushracteoles. Ovary 1-celled; styles 2; oyvIj'ES 2, semi-anatropous. Fkuit
a samara.' Seed exalbuminous. Radicle superior. Stem woody, branches jointed,

—

leafless.

Shrubs or very much branched trees, with the habit of Ephedra or Equisetimi
whorled, jointed, knotty, striate or furrowed. Leaves replaced by striate
many-toothed sheaths surrounding the nodes of the branches. Flowers monoecious
Flowers s seated within the last sheaths of
or dioecious, $ in spikes, ? in capitula
the branches, each with 4 bracteoles, 2 lateral and 2 antero-posterior, all connate into
a deciduous cap which is detached by the elongation of the stamen. STAMEiir solitary,
;

?)rawcS-es

:

central ; filament at first short, thick at the base, lengthening while flowering ; anther
cells sub-opposite, separated at the top and bottom, dehiscence longitu-

incumbent ;
dinal.

Flowers 9

capitate at the tips of the branches, each sessile in the axil of a

persistent bract, furnished with 2 boat-shaped bracteoles, at flrst open, then closing

on the young

fruit,

and re-opening when

ripe.

lenticular,. 1 -celled; siyfe terminal, very short;

Perianth
stigmas

2,

0.

Ovary compressed-

elongate-filiform; ovules

,.
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CO.

CASUAEINE^.

Oasuarina.
Transverse section of
^ spike (mag.).

Casuarina.
Fruit cut (mag.).

Casuarina. Ovary,
longitudinal section,

showing the collateral
ovules and airchamber.

Casuarina.
Seed (mag.).

Casuarina guadrivalvis.
{?

inflorescence.
C, guadHvalvis.

Diagram

<J

Casuarina.

Toung ^

flower,

showing

one of the bracteoles, cub
above lis base (mag.).

Casuarina. S flower,
anther removed, leaving the
basilar filament (mag.).

r^<^

CasuaHna.
Transverse Bection of ovary,
passing by the 2 ovules, and
showing the air-chamber
to the right.

Casuarina.
Transverse section of a very
young ovary, cutting
through the middle of one
of the ovules.

paludosa,

Casuarina.

C,

Bipe cone.

Diagram ^

SALTCINE^.

CCI.
2, collateral, fixed

above the base of tbe

cell,
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semi-anatropous.

Feuit a

strobilus of

woody bracts and bracteoles, each pair of bracts opening like a capsule into 2 spreading valves, and containing a samaroid caryopsis membranous at the top, crustaceous
at the base, and filled with spiral vessels.
Seeds solitary, erect, funicle attached to
the middle of the testa and backed by the arrested ovule ; testa membranous, nearly
transparent. Bmbbto exalbuminous ; cotyledons large, oblong, compressed ; radicle

minute, superior.

ONLY GENUS.
* Casiiarina.

Casuarima are distinguishable at the first glance, having scarcely any affinity except with Myiicem,
which differ, besides their characteristic hahit, in the nature of their drupaceous fruit.
Dr. Bornet, who has examined fresh flowers of Camarina, cultivated by M. Thuret at Antibea,
informs ua that in C. quadrivalvis each stamen is surrounded by a S-valved perianth (?) two valves are
'

;

found pressed against the
The posterior valve is linear and does not adhere to the lateral valves ; the
anterior face of the stamen.
latter are much larger, plicate, enlarged at the top, recurved into a hood, and adhere by the interlacing of
The fourth valve, when present, is narrow and linear. The ,^ flower of C.
marginal hooked hairs.
tonilosa is the most complicated of all, and the only one which constantly presented a 4-nary perianth,
composed of 2 lateral, a posterior and an anterior segment. This aiTangement is easily seen in the young
As the filament lengthens, the valves are torn
flowers, in which the filaments are still very short.
across a little above their bases, which persist as small brown truncate scales, surrounding the base of
the filament, the upper part remaining pressed against the anther, capping its top until the anther is
ready to open, when this latter beconjes oval, greatly enlarged, and drives off, like a wedge, the lateral
lateral,

the third faces the axis

;

in very rare instances a fourth valve has been

valves.'

As

far as

Bornet could judge of the J flowers, the funicle in C. quadiivaleis

is

not normally free, and

the placental vessels are curiously arranged a section of the ovary shows the cavity of the pericarp to be
divided by a cellular mass of the placenta, one of the cavities containing the collateral ovules, the other
being empty. This empty chamber is not accidental, for it is seen in very young ovaries, and is perhaps
itself divided in two by a further prolongation of the placenta.
;

where they have been found in a fossil state they are
and Madagascar, where they are called Filao.
their hard and heavy wood may be used in ship-building, and is

Casuarinecs are chiefly natives of Australia,
also

met with

Casuarineee are of little use to

made

;

in India, the Indian Archipelago

into war-clubs

man

;

by the Australians [and

Pacific Islanders].

The bark

of C. eqidsetifolia

is

astringent;

used in powder in dressing wounds, and in a decoction to stop chronic and choleraic diarrhoea; it
may also prove useful as a colouring matter, or mordant. That of C. muricata furnishes the Indians
it is

with a nerve-tonic medicine.

CCI.
'Flowe-rb dioecious.

PLACENTAS

SALICINE^,

Pbeianth

parietal, 2, oo -ovuled

tiferous valves.

Stem woody.

Seeds
Leaves

erect,

;

0.

L.-C. Richard.

Ovaet 1-ceZW styles 2
Capsule with 2 semi-placenexalbuminous. Eadicle inferior.

Stamens

2-cio

;

.

;

ovttles anatropous.

bearded at the hase,

—

alternate, stipulate.

Tebes or SHRUBS, or dwarf creeping undbrssrubs branches cylindric, alternate.
Leaves alternate, simple, penninerved, entire or angular-toothed, petioled stipules
Flowers dioecious, in terminal
scaly and deciduous, or foliaceous and persistent.
with
furnished
a membranous entire or lobed
pedicelled
catkins,
each
sessile or
;

;

—

—
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SALICINE^.

CCI.

Willow,
t?

flower (mag.).

Willow.

Bmbvyo

(mag.).

Willow.

S

catkin.

Willow.

9

flower (mag.).

Popvlus virgmiana.

Black Poplar.

i

Willow.

9

bract.

Willow.
Fruit (mag.).

{Salix capraa.)
catkin.

Flowers $

:

deliiscence

OvAET

9

catldn.

Willow.
Transverse section
of ovary

Poplar.
(mag.).

9 flower

(mag.).

Peeianth replaced by a glandular annular or urceolate and
Stamens 2-oo inserted on tbe centre of the torus filaments

obliquely truncate disk.
filiform, free, or

Willow.
Seed (mag,).

(,Populus nigra.)

catkins.

,

more or

longitudinal.

less

connate

Flowees 2

sessile [or pedieelled], 1-celled

;

;

anthers basifixed

;

:

Peeianth

0,.

cells parallel,

;

contiguous,

disk glandular or urceolate.

placentas 2, parietal

;

styles 2,

very short, more

or less connate, eacb terminated by a 2-3-lobed stigma; ovules many, ascending,
anatropous. Capsule 1-celled, valves 2, revolute -when ripe, semi-seminiferous. Seeds

numerous,

erect,

minute

;

membranous

testa

;

hilum basilar, truncate

thick, expanding into a woolly tuft v^hich envelops the seed.

erect

;

cotyledons plano-convex, elliptic

;

radicle very short, inferior.

GENEEA.
*

Salix.

*

Populua.

;

ftinicle sbort,

Embrto exalbuminous,

;

ecu. EUPHOEBIACE^,
The

affinities
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of Salidnets are obscure'; they approach Bahamifluce (see that family), and resemble

the Amentaceous families in their inflorescence, diclinism, the absence of perianth (at least in the %
connate carpels,' dry fruit, and straight exalbuminous embryo, but there the resemblance ceases.
botanists have

compared them with Tamariscinece on account of the

parietal placentation

),

the

Some

and bearded

seeds, but this comparison appears unnatural.

damp and swampy places throughout the northern hemisphere. [A few
South America and South Africa, none Australia or the Pacific Islands.]
Poplars grow in Central and South Europe, North Africa and North America. They have not been met
with elsewhere.
Salicinecs possess astringent and bitter principles in their bark, which are used for the cure of intermittent fevers, especially in the form of the actjlve principle salicine, which is obtained from Salix alha,
vitellina, amygdalina, viminalis, Helix, purpurea, &c.
Some Poplars {Populvs alba and tremula) also con^
Their bark also contains a
tain salicine, but it is accompanied by another alkaloid named populine.
yellow dye, which, is often utilized. The resinous and balsamic buds' of the Black Poplar (P. nigra') and
Aspen (P. tremulay yield the base of the unguent poputeum, a preparation used in cases of haBmorrhage
these buds are also taken internally in chronic affections of the lungs. P. balsamifera, of North America,
yields the resin tacamdhaea, a resolvent and vulnerary.
The (J catkins of Salix mgyptiaca are very odoriferous, and a medicinal water is prepared from them in the East which is regarded as a sudorific and
cordial.
Poplar wood, although soft, is valued for its lightness ; that of Willows, and especially of Salix
capreea, and of Osiers {S. vitellina, mminalis, purptirea"), is universally used by basket-makers, coopers, and
gardeners.
Several species of Willows and Poplars contribute to the beauty of our gardens.
Willows principally

aflfect

species inhabit temperate

ecu.

—
—

EUPEORBIACE^.

—

—

(Teicocc^, L. TiTHTMALOiDE^, Ventenat. Exiphokbi^, Jussieu. Etjphoebiace^,
B. Br. Antidesmb^, Putbanjive^ adjunctcB. Buxine^ exclusce.)

—

mono- rarely di-chlamydeous, or achlamydeous. Ovaet
Eeuit
free, 'd-celled, rarely of 2 or several 1-2-ovuled cells ; ovules pendulous.
Seeds solitary or geminate, pendulous. Embeto
usually of 3 cocci, rarely a berry.
straight, in the axis of an abundant fleshy albumen.
Large or small teees, or undeesheubs, or hbebs, of very various habit juice

Elowees

diclinous, usually

;

milky, acrid, opaline or watery. Leaves alternate, rarely opposite or wliorled,
sometimes mucli reduced, never wliolly absent, petioled or sessile, usually 2-stipulate
at the base, nearly always simple, rarely 3-foliolate. [or pinnate] ; limb entire, toothed
or lobed, penni- or palmi-nerved, very various in size, shape, consistence and clothing.
Inploeescence axillary (rarely extra-axillary) or terminal, definite or indefinite,
very polymorphous. Flowbes monoecious or dioecious, $ with often a rudimentary
pistil, ? central (i.e. terminal) when the inflorescence is androgynous and definite,
Calyx gamosepalous,
peripheric (i.e. lowest on the axis) when it is indefinite.

usually 3-5-merous, aestivation various (very rarely 0) ; lobes equal or unequal, entire,
toothed or cut. Goeolla polypetalous, or very rarely gamopetalous, hypogynous or
perigynous, varying like the calyx in the number of parts, colour and sestivatioii
petals alternate with the calyx-lobes when they are isomerous, imbricate or twisted in
Disk varying in situation and form (or 0). Stamens l-oo central in the
aestivation.
,

$ , or inserted at the bottom or on the base of the calyx ; filaments free or mono-polyadelphous, erect or incurved ; anthers [usually absent] variously inserted, globose

.

ecu. EUPHORBIACE^.
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or didymous, free or coherent, opening longitudinally, obliquely or horizontally by
2 (or 1) extrorse orintrorse slits or oblong pores, connective polymorphous.
Ovaet

whorled around a central column which is persisit is a capsule ; style various, usually short, with
as many branches as there are cells, often again divided, more or less reflexed and
papillose above ; ovules solitary or geminate, pendulous from the inner angle of the
cells, sessile, usually operculate by a cellular development from the placenta, usually
anatropous or semi-anatropous ; raphe ventral, rarely dorsal. Fbuit various, usually
a capsule, opening in 3, or 2-c» usually 2-valved cocci which separate from a persistent axis [or drupaceous]. Seeds pendulous; testa crustaceous, very often arillate
Embbto various ; cotyledons
or carunculate albumen fleshy, more or less copious.
superior, 3- (rarely

tent after the

fall

1-many-)

celled,

of the fruit

when

;

large or small

;

radicle superior.

[In the classification of this family I have followed J. M. Miiller's learned monograph in
Prodromus.' Each of the below-mentioned tribes subdivides naturally into
sub-tribes, the characters of which are given, with the most important genera in each.]

De CandoUe's

'

Series

Amperea.
Tart of inflorescence.

J

Amperea

Amperea.

I.

STEITOLOBE^.

Young

flowei.

spariioides <?.

Diagram ^

Ricinocarpus.

Pistil (t|iag.).

Ridnocarpus.

Diagram $

,

Ricinocarpus. Spiral andrcecium.

ecu. ETJPHORBIACE^.

Pseudanthus.

Seed cut Tertically
(mag.).

S

Poranihera.
flower (mag.)*

Poranthera.

Poranihera.
flower (mag.).

9

Stamen (mag.).

Cotyledons semi-cylindric, not sensibly broader tban the
narrower tlian the albumen. Stem sub- woody. Leaves narrow.

—

Tbibb
Ovarian
Sub-tribe

ovary

;

—Flowers
Eucalbtie^. —^Tlowers

Poeantheee j;.

I.

anthers 4-porose.

Sub-tribe II.

ovary

;

Oaletia,

Pseddanthej!.

Sub-tribe III.

cells 1-ovuled.
I.

Sub-tribe

II.

(Australia.)

Stamens inserted around a rudimentary

apetalous.

Stamens inserted around a rudimentary

Micrantheum.

II.

Pseudanthus, Stachystenwn.

RICmOCARPHJE.

Calyx of $ quincuncial in

aestivation.

(Australia.)

EuEiCiNOCAEPEiE.— Mowers petaloid, exinvolucrate. Beyeria, P,icinocarpus, &c.

Bbetyb^.

—Flowers apetalous, involucrate.
Tribe

Ovarian

aestivation.

petalous.

— Stamens central.

Teibe

Sub-tribe

GALETIE^.

Poranthera.

anthers with 2 shts.

Ovarian

I.

Calyx of $ quincuncial in

cells 2-ovuled,

cells

1-ovuled.

III.

Bertya.

AMPERES.

Calyx of i valvate or sub-valva,te in

(Australia.)
Sub-tribe

I.

Sub-tribe 11.

and mncli

radicle,

,

MoNOTAXiDEiE.

EuAMPEEEiB.

—Flowers petalous, exiavolucrate.

Monotaxis.

Flowers apetalous, exinvolucrate.

AmperecB.

T T

aestivation.

.
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Series

II.

PLATYLOBE^.

XylophyUa.
XylophyUa.

XylophyUa.

J

flower (mag.).

Q

Transverse section
of OTary (mag.).

flower (mag.).

XylophyUa montana.
Bridelia.

3

Bridelia.

Diagram

Bridelia glauca,
flower expanded.

Fruit cut. Septum
(cl.) bearing the
abortive ovules at
the top.

<?

^

flower (mag.).
Bisehojla.

9

flower (mi^.).
BiscfioJ^.

Verbical section of
ovary.

iStillingia.

Castor-oil plant.

9

flower.

Castor-oil plant.
J flower.

J

diandrous flower
(mag.).

<
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Mercurialis.
flower (mag.).

Q

Mercwialis.
flower (mag.).

'<^i-:^

Mercurialis,
Vertical seotion of ovary (mag.).

Ditaxis lanci/oHa.

^

flower.

(From M.

Balllon)

Mercui ialia.
Transverse section of ovary (mag.).
MetxuriaHs.
and cut vertically
(mag.).

Seed, entire

^

Cotyledons plane,
albumen.

^

flowers.^

much broader than
Teibe IV.

Ovarian

£aliospermum.

Saliospermum,

Cluytia pulchella,
9 flower (mag.).

the radicle, nearlj as broad as the

PEYLLANTHE^.

Calyx of $ quincuncial in

cells 2-ovuled.

eparated from the
calyx (mag.).

Pistils

flower expanded (mag.).

sestivation.

* Flower exiwvolucrate, a/petalous or petalous.

Sub- tribe

I.

Saviej!.

— Stamens inserted around

extrastaminal disk alternating with the petals.
Sub-tribe

II.

ANDEACHNE.ffii.

the extrastaminal disk opposite
Sub-tribe III.

the sepals.
:

— Stamens

Glands of the

inserted round a rudimentary ovary.

to- the petals.

Glands of

Andraohne.

—Stamens
PeeieegdendeeJ!. — Stamens

SAUEOPiDB.a!.

a rudimentary ovary.

Actephila, Savia, Moacurra.

central.

Petals 0.

Extrastaminal glands opposite

Sauropus, &c.

Sub-tribe IV.

anthers always erect.

Freireodendron.

excentric, inserted

around a central disk;
'

T T 2

;;
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Antidesme^.

Sub-tribe V.

— Stamens inserted around the base of a rudimentary OTary.

Anther-cells pendulous in bud.

Thecacoris,

AnUdesma.

— Stamens inserted around the base of a rudimentary ovary
anther-cells erect in bud, then
Hieronyma.
— Stamens central anther-base always
Sub-tribe VII.
Euphti,lanthe
Sub- tribe VT.

Hibeontme^.

versatile.

«.

inferior.

;

Phyllanihus, Breynia, Futranjiva, &c.

Sub-tribe

Leptonemej!.

Viil.

— Stamens

central

anther-base at length superior.

;

Iieptonema.

— Stamens inserted around the base of a rudimentary ovary

Sub-tribe IX.

Secueinege^.-

anther-base always inferior.

Calyx-lobes of $ with

(not induplicate) margins.

flat

Secu-

rinega, Baccaurea, Ajjorosa.

— Stamens inserted around the base of a rudimentary ovary
Sub-tribe XI. Ht^nancheJ!. — Stamens inserted around a central vacant space. Antherbase always
Hymnanohe.
Sub-tribe XII. Ctclostemonej;. — Stamens inserted around a central
AntherSub-tribe X.

Bischofpie j).

anther-base always inferior.

Calyx-lobes of J indupHcative.

Biselioffia.

inferior.

disk.

base always inferior.

Gyelostemon, Hemioyclia, &c.

* * Male flowers involucrate.
Sub-tribe XIII.
ovary.

Anthers

Uapacej;.—Mowers apetalous.

Stamens inserted around a rudimentary

JJapaca.

erect.

Tribe V. BBIDELIJEJEl.
Ovarian

Calyx of $ valvafce in
GENERA.

cells 2-ovuled.

Bridelia.

Cleistanthus, &c.

Tribe VI.
Ovarian

cells 1-ovuled.

a3stivation.

GROTONHm.

Antliers inflexed in bud.

Calyx of $ qoincuncial in

sestivation.

Sub-tribe

I.

Grotonopsis.

—Mowers $ with no rudimentary ovary. ^Groton,
MiCEANDEEiE. — Flowers ^ with a rudimentary ovary. Micrandra.
Euceotonej!.

Julocroion,

,

Sub-tribe II.

TfiiBE VII.

Ovarian

cells 1-ovuled.

bracts, or involucrate

;

AOALTPHE^.

Anthers erect in bud. Tlovrers in the axils of the
Calyx of S valvate in aestivation.

involucres l-sexual.-

* Floivers not involucrate.

Sub- tribe

I.

JoHANNESiEiE.

— Calyx

of $ very short, indupHcative.

Stamens

central.

Johannesia.

Sub- tribe II.
Mevea.

He vee^.— Calyx

of ^ induplicative.

Stamens inserted around a central

column.

Sub- tribe

III.

GrAECiEa:.— Calyx of $ irregularly bursting.

more numerous than the

sepals.

Stamens

central.

Petals (at least of the
ManniopJiyton, Garcia, Aleurites, &o.

$)
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—

Calyx regulaxly valvate.
Sub- tribe IV. Ageostostachtdej!.
number. Stamens central. Agrodostachys.

Petals of £ double tbe

sepals in

Sub-tribe V.

number, or

0,

— Calyx regularly valvate.

CEOZOPHOREiE.

Stamens

Sareoclmium,

central.

Biicinella,

Petals equalling the sepals in

Argyrothamnmm,

GrozopJiora, &c.

— Calyx regularly valvate. Petals as many as tbe
or
obsolete.
Stamens inserted around a sculptured rudimentary
Oaperonia, Leucocroton.
Sub-tribe VII. Coblodiscej!. — Flowers apetalous.
Stamens inserted around a broad
Sub-tribe VI.

Capeeonibji.

sepals,

ovar'y.

central disk.

Gcelodiscus.

Sub-tribe VIII.

CephaloceotoRbj!.

base of a rudimentary ovary.
Sub-tribe IX.

—Flowers

apetalous.

Staniens inserted around

tlie

Oephalooroton, &c.

Euacaltphej).

—Flower apetalous.

Stamens

central, not polyadelpbous.

Phillenetia, Glaoxylon, Merawi-ialis, AcalypJia, AlcJwrnea, [Ccelehogyne,'] Bernardia, Tragia, Trewia,

Mallotus, Gleidion, Macaranga, &o.

Sub-tribe X.
of an ovary.

Ricine^.

*B,icinus,

—Flowers apetalous.

* * Flowers $ only mvolucrate.
Sub-tribe XI.

Stamens polyadelpbous, with no rudiment

Homonoya.

DiPLOCHLAMTDEiB.

Involucre oalyciform, 1-flowered.

— Stamens

central,

without a rudimentary ovary.

DiplocJila/mys.

Sub-tribe XII.

Epipeinbj!;

— Stamens inserted around a rudimentary ovary.

* * * Flowers $ and $ involuorate.

Sub-tribe XIII.

PBEEiE.

— Stamens

Upvprmus.

Involucre h2id-like, many-flowered.

central,

without a radiment of an ovary.

Pera.

Calycopeplus.

S

9

flower-bud at the bottom.
of the open involucre.

Calycopeplus,

J

flower.

Calycopeplus.
its involucre,

flower in

cut vertically.

Hura
Hijfpomane Mctncinella,

Coelebogyne ilici/olia,
9 flower»

$

(mag.).

crepilans,

and cut vertically(From M. Baillon),

flower, entire
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E. Lathy ris.
Transverse section of
ovary (mag.)»
E, Lathyris.
Involucre and

Euphorbia Lalhyris.

9

axis stripped of its
flowers (mag.).

Flowering summit.

E. Lathyris.

Seed (mag.).

Euphorbia Cha?'acias.

Diagram

of inflorescence.

E. Characias.

E. Lathyris.

Bundle of 3 stamens
with their bracts

E. Lathyris.

Ovule cut vertically,
showing the ariUode
capped by the operculum,

Coccus

E. Lathyris.

cut vertically
(mag.).

Coccus

(mag.)-

(mag.).
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EIPPOMANEM.

Ovarian cells 1-ovuled. Stamens sometimes inserted around a central disk.
Anthers erect in bud. Flowers in tlie axils of the bracts, or involucrate. Involucres
1-sexual.
Calyx of $ quincuncial in sestivation.
* Flowers exinvolucrate, iracts never connate.
f Flower ivith petals, or with the glands of the extrastaminal dish opposite the sepals.

Sub-tribe

I.

Bennettiej:.

rudimentary ovary.
Sub-tribe II.

—Petals induplicatively imbricate.

PoGONOPHOEEiE.

— Stamens inserted around a rudimentary ovary.

equalling the sepals, or if m.ore the outer opposite the sepals.

Stamens

Pogonophora, Microdesmis.

—

Acidoceotone^. Stamens central, rarely surrounding the rudiment of
Outer stamens alternating with the petals. Acidocroton.

Sub-tribe III.

an ovary.

Stamens inserted around a

Bennettia.

Sub-tribe IV.

the sepals.

Clitytie^.

— Stamens inserted around a rudimentary ovary, alternate with

Petals perigynons.

Sub-tribe V.

Oluytia.

—Stamens inserted around a central
Jatbophej). — Stamens inserted aroiind a central

MANiHOTEai.

Sub-tribe VI.

mentary ovary, equalling the

disk.

sepals in

*Manihot.

receptacle or a rudi-

number, or the outer alternating with them.

*Jatropha,

Trigonostemon, Ostodes, Oodioeum, &c.

Sub-tribe VII.

OnaiTOCAEPEJ!.

alternating with the sepals.

Stamens inserted around a rudimentary ovary, outer

Petals suppressed.

Ohcetocarpus.

DisJc glands if extrastaminal

t f Flowers absolutely apetalous.

and isomerous never

opposite

the sepals.

Sub-tribe VIII.

CnElLOSEiE.

alternating with the sepals.

Sub-tribe IX.
the sepals.

inserted around a rudimentary ovary, outer

Mischodonteji. Stamiis inserted around a rudimentary ovary, opposite
Mischodon.

Disk suppressed.

Sub-tribe X.

many

— Stamens

Gheilosa, Ounuria.

Geloniej!.

— Stamens

central,

or surrounding a rudimentary ovary, as

Baliospermum, Gelonium, Om-

as the sepals, or the outer series opposite the sepals.

pJiolia, &o.

Sub-tribe

XL

AdenocUneoe.

Conical glandular receptacle.

Sub-tribe XII.
central area.

— Flower

not compressed.

Stamens inserted around a

Adenocline, &c.

Stomatocaltcej:.

— Flower

compressed.

Stamens inserted around a

Stomatocalyx.

Sub-tribe XIII.

Caeumbie^.

— Flower

compressed.

Stamens

central.

Wartmannia,

OarwrribiiJ/m.

—

Stamens central, equalling
Sub-tribe XIV. Btjhippomanej:. Flower not compressed.
the sepals in number, or the outer alternating with the sepals. Mabea, *StilUngia, Sehastiania,
Sippoman'e, -Exocecaria, Oolliguaya, &c.

—
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* * Flowers in the axils of

bracts, not

mvoluerate; tracts at

reseinbling

Sub-tribe

XV.

Hueej!.

amd

then splitting

first connate,

an wwulucre.

—^Flower not compressed.

Stamens

Hura, &c.

central.

* * * Flower enclosed in a calyciform involucre.
Sub-tribe

XVI.

Phtlloeotete^.

— Stamens central, disk

0.

Fhylloloiryum.

BALEGSAMPIEM.

Teibe IX.

Anthers erect in bud. Flowers involuci-ate. Involubearing $ and ? flowers. Calyx of $ valvate in sestivation.
Involucre compressed, 2-phyllous. Mowers $ poljandrous.
Ovarian

cres

cells 1-ovuled.

2-sexual,

i.e.

GENUS.
Dalechampia.

EUPEOEBIE^.

Teibe X.

Ovarian cells 1-ovuled. Anthers erect in bud. Mowers involucrate ; involucres
Calyx of $ (rarely developed) quincuncial in sestivation.
Involucre
calyciform, not compressed.
Flowers $ monandrous.
2-sexual.

PEINCIPAL GENERA.
*

Synadenium,

Anthostema.

Euphorbia.

Calycopeplus.

Pedilanthus.

[The genus Daphniphyllum, separated from Euphorbiacece by

J.

Miiller,

and

erected into a natural order, differs from the latter only in the small embryo, and

the ovule with a ventral raphe. They are Indian shrubs of mountainous districts,
extending from the Himalayas to Java, China, and Japan, and there is also a West

Indian species.
The

Ed.J

great family of Euphorbiaceee presents numerous

hahit, puhesoence, stipulate leaves, often

affinities.

monadelphous stamens and

Thus they approach Malvacecs
loculicidal fruit;

they

differ in

in

the

nature of their secretions, in diclinism, the position of the ovules, and the sti-ucture of the seed. They
are connected with Urticece, but the latter are separated by their 1-celled ovary, simple style, solitary
orthotropous ovule, 1-celled indehiscent

fruit, persistent calyx,

(Sridelid), but these are easily distinguished

&c.

by the hermaphrodite

They approach Mhamnece

flowers, the position

in habit

and direction of

the ovules, and the situation of the stamens relatively to the petals. Meniaperme<e also resemble in their
flower some Euphorbiacece, but are distinguished by the arrangement of their free carpels.

About half the species inhabit equatorial America they are much rarer in temperate America. In
World they are more abundant in the Mediterranean region and in temperate Asia than between
tropics.
The vast genus Euphctrhia, comprising more than 700 species, is dispersed over the whole
;

the Old
tlie

world, except in alpine and cold localities.
The properties of Euphorbiacece are as distinctive as their botanical characters, and the ancients had
so accurately recognized this, that all plants with a 3-coccous fruit were regarded by them as hurtful and
suspicious.

Euphorbiacece secrete a very acrid milky juice, varying in strength with the species, the cliIn some this juice is one of the most deleterious of poisons, in others

mate, and the organ of the plant.
its acridity is

Some

so far neutralized

by mucilage and

resins as to reduce it to a simple purgative

The albumen usually

species are slightly narcotic-acrid, others aromatic.

without the acridity which

and

diuretic.

contains a fixed

oil,

found in the embryo and integuments of the seed.
It is to a liquid resin
and a volatile principle that all the properties of EupJiorbiacece are due; they are thus strongest in
alcoholic tirctures, but are dissipated or weakened by the application of heat.
The root of the
Manihot offers a remarkable example there is scarcely a more poisonous juice than this, yet the action
is

;

of

fire

converts the plant into very wholesome food.

EuiihorUa, the typical genus,

is

very various in habit

:

some

species

have a fleshy angular stem,

;
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abysdniod) yield by incision a resinous juice which

these species
is

(JE.
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antiquorum, canariends, officmarum,

strongly drastic, and used externally as a vesicant.

[The true Euphorbium is the B. rednifera of Morocco.] The other Euphorbias, which have a normal
stem and leaves, have a purgative milky juice such are E. Esula, Cyparissias, amygdaloides, Helioscopia,
;

Pephts, pahistris, Lathyris, &c., all indigenous to France.

Some

are considered efficacious in syphilitic

cachexia, as E. parvi/lora and hirta, of India, and linearis, of America.

English doctors, before the intro-

duction of mercury, prescribed E. hiberna in similar cases ; and in Spain E. eaneacens is still administered
with the same object. Others are emetic, and in North America E. eorollata and Ipecacuanha are thus
used.
E. thymifolia, slightly astringent and aromatic, is given in India as a vermifuge to infants. E.

America, the juice of which is both astringent and slightly narcotic, furnishes a
The milky juice of E. balsamifera, which grows in the Canaries, is so
little acrid, that the natives cook it, and convert it, they say, into anourishin;g jelly ; that of E. cotinifolia,
on the contrary, is so poisonous, that the Caribbeans poison their arrows with it. Finally, a Euphorbia from
the forests of Brazil (JE. phosphored) is described by Von Martins, from the stem of which distils a phosphorescent juice.
It is especially in the arborescent Euphorhiacece that the juice is abundant and caustic. The Blindingtree (Excacaria Agallocha) of the Moluccas contains so acrid a juice that, if a drop falls into the eye, it is
The smoke even of this wood,
nearly blinded this has happened to sailors sent on shore to cut wood.
when burned, is dangerous. The Manchineel {Hippomanes Mancinella) is a fine tree of tropical America,
which, according to some travellers, possesses such poisonous properties, that rain falling on the skin, after
flowing over its leaves, produces a blister, and that to sleep beneath its shade is death. But J. Jacquin,
who resided long in the Antilles, treats this tradition as a fable ; he stood under a Manchineel tree naked
for some hours, whilst the rain fell through it upon him, and yet he remained unhurt. It is, however, true
that a drop of its milk will raise a blister full of serous matter on the skin. The fleshy fruit, of the shape,
colour, and smell of an apple, is a very active poison, but so caustic that it would be impossible to eat it.
Another species of tropical America (H.wa crepitans) contains an extremely deleterious principle,
M. Eivero and I analyzed
' When
thus described by Boussingault in his ' Cours d' Agriculture
some milk of the Sura, sent to us from Guaduas by Dr. Roulin, we were attacked with erysipelas. The
courier who brought it was seriously injured, and the inhabitants of the houses where he had lodged on
the road experienced the same effects.' This milk perfectly resembled that of the Cow-tree (see ArtoThe fruit of Hura crepitans [called Sandbox] is a woody capsule, composed/of 12-18 cocci,
carpea).
which, in drying, break open suddenly down the back into two valves, at the same time separating elastically from the axis, with a noise like a pistol-shot. This capsule, boiled in oil to prevent dehiscence, and
then emptied, is used as a s£lnd-box in the colonies.
Siphonia elastica is a tree of Guiana and Brazil, 30 to 60 feet in height, whose milky juice is
obtained by incisions in the trunk as a tenacious and very elastic mass, known as India-rubber ; this is a
hydrocarbon, softening in boiling water, insoluble in alcohol, but soluble in ether, sulphuret of carbon
and volatile oils. Thanks to this solubility, India-rubber has become a great article of commerce, in the
This milky juice is found
fabrication of elastic tissues, clothing, waterproof shoes, and various utensils.
several Figs of Asia and America, and especially Ficus elastica, of India, possess it
in other families
also Castilloa elastica, of Sumatra ; Vahea gummifera, of Madagascar ; and Hancwnia speeiosa, of Brazil
JiypericifoKa, of tropical

useful medicine in dysentery.

:

'

:

—

;

but none of these yield so copious a supply as the Siphonia.

we may mention
and Florida Jatropha offidnalis, Croton perdiceps and campestris, of Brazil.
Tragia and Acalypha, American and Asiatic plants, are praised as resolvents, diaphoretics, and diuretics.
Mercurialis, of which two species (M. annua and perennis) are natives of France, is a moderate purge.
Omphalea triandra, a tree of Guiana, yields a juice, white at first, which blackens in the air, and is
used as ink. Some Crotons of America and Africa yield, by incision, a balsamic scented resin. The bark
[called Cascarilla bark] of Croton Ektderia, a shrub of the Antilles, contains a volatile oil and a bitter
Other conresinous principle, to which it owes its stimulating tonic and slightly astringent qualities.
geners of tropical America (C nitens, mieans, suberosus. Pseudo-china) have similar properties, and the
seeds of several of them contain a strong-smelling essential oil, used in colonial perfumery; such is that
Amongst the many

Euphorbiacecs prescribed for syphilis amongst foreign nations,

Stillingia sylvatica, of Carolina

;

C. Tiglium is a small tree of the Moluccas, all parts
of C. gratisdmum, which recalls the scent of Mint.
Its seeds contain a fixed oil [Croton-oil], combined with a resin and a peculiar
of which are purgative.
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which is so powerful that one or two drops, taken internally, purge violently, as does
on the stomach, and which further produces an eruption on the skin which may be useful to the
patient.
The seeds of Jatropha Curcas [Physic-nut], a shrub growing throughout the hot countries of
America, yield a plentiful supply of an oil of which soap is made.
But the most celebrated of the
oleiferous JEuphorbiacecs is certainly the Palma Christi, or Castor-oil plant, JRicinus communis, the seeds
of which yield by expression under cold a fixed oil, called Castor-oil, soluble in alcohol (which distinguishes it from all other oils), and much used as a purgative [and when fresh as a hair-oil in India.
acid, the action of

ruhbing

it

A

virulent principle resides in the seed-coats and embryo,

the
oil

oil].

The

seeds of the Spurge (Euphorbia Lathyris), an indigenous herb, rival those of the Castor-

and Croton Tiglimn.

and those of

Its capsules,

Phyllantlms, a tropical plant, are similarly employed.

African

which are not crushed in the process of extracting

its

congeners, are used to stupefy

The powdered

fish.

Those of

seeds of Hycenanche ghlosa, a South

by the Cape colonists sprinkled over mutton to poison hyenas. The seeds of Stillinyia
Chinese Wax-tree, besides containing a fixed oil, are covered with a very white wax, used

tree, are

sebifera, called

making candles. The very poisonous seeds of the Japanese Oil- tree, (JEleeococca verrucosa)
by expression an oil used for lighting.
The fruits or seeds of some EuphorbiacecB may be eaten with impunity. The almond of Aleurites
triloba, a, small tree of the Moluccas, is very well tasted, and is considered an excitant.
The seeds of
Conceveiba guianensis, the juice of which is green, have a delicious taste. The kernel of the American
Omphaleas is edible when the embryo has been removed. The acidulous-sugary berries of Cicca distic/ia
Emblioa offioinalis, which also grows in tropical Asia, produces a fleshy fruit of a
are eaten in India.
taste at first harsh, and afterwards sweet.
This fruit, dried, was used as an astringent against dysentery,
and as a tanning material by the natives. But of all edible Euphorbiacece, the most valuable (owing to
the abundance of starch in their roots) are two kinds of Manioc (Manihot) cultivated throughout tropical
Africa and America.
That of the sweet Manioc (Manihot Aiph) is eaten cooked in ashes or in water,
like the Potato, and animals eat it raw without injury.
This is not the case with the Bitter Manioc (Af.
vfo'feaV/ia), the root of which contains a juice laden with a strongly poisonous principle, analogous to
hydrocyanic acid
but the volatility of this principle, and the facility with which it is destroyed by
fermentation, explain the facility with which aa abundant and wholesome food is obtained from the root.
in China for

yield

;

These roots are grated, pressed, dried, sifted, and then slightly baked on an iron plate thus prepared, it
this food is called couaque.
If, instead of drying the grated pulp,
swells considerably in water or broth
it is spread upon a hot iron plate, the starch and mucilage, by mixing together, consolidate the pulp,
and form a biscuit called Cassava-bread. The Cipipa is the pure starch of the Manioc, which has been
removed along with the expressed juice of the root, and which has been washed and dried in the air.
This same starch, heated on iron plates, is partially cooked, and clusters into hard and irregular lumps,
called Tapioca. Tapioca is partially soluble in cold water, and forms with boiling water a sort of transparent jelly frequently used in soup.
The Turnsole (Crozophora tinctoria'), which grows in the Mediterranean region, possesses, like most
Euphorbiacece, an acrid juice and purgative seeds, but its colouring principle is its most useful property.
Woollen rags are dipped into the juice expressed from the tops of the plant, and are afterwards exposed
to the ammoniacal vapour of urine the rags thus acquire a dark blue colour, and are called Flags of
This matter is used for the colouring of Dutch cheeses, which are dipped into water dyed blue
Girasol.
by the Girasol, and immediately dried. The red tinge of the cheese-rind is probably due to the action of
;

;

;

the lactic acid contained in the cheese.

Mercurialis also contains a blue colouring principle, analogous

Certain Indian Euphorbiacece, like Bischoffia, are used for dyeing red.
[African
Teak {OWJieldia africana), a little-known plant, has been referred to Euphorbiaatce, but doubtfully.]
to that of the Girasol.

CCIII.

(EuPHOEElACEAEUM

Tebes

or

genera, Jusaieu.

BUXINEJE.

—Btjxinb.^, Frang.

SHEUBS or perennial herbs.

Flee.

—Btjxace^,

Baillon.)

Leaves opposite or alternate, simple,
Flowbes monoecious, axillary or

entire or lobed, coriaceous, persistent, exstipulate.

CCIir.

BUXINE^.
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Pachysandra.
and cut vertically
(mag.).

entire

Pachysandra procumbens.

3

Pachysandra,
flower (mag.).
Pachysandra.
flower (mag.).

2

Pachysandra.
Vertical Eection

Pachysandra.
Transverse section

of ovary (mag.).

of seed (mag.).

Box.

(BuxiiS sempermrens.y

Flowering brancli.

Pachysandra.

Base of the stamens
witli abortive ovary
Box.

(mag.).

Inflorescence,

Pachysandra.
Transverse section of
ovary (mag.).

Pachysandra.
(mag.).

Embryo

Box.

Box.
ij

flower (mag.).

2

flower (mag.).

Box.
Dehiscent capsule.

—
;
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CGIII.

BUXINE^.

[Geo]
.CD
Box,

Box.

Seed, entire and cat
vertically (mag.).

Transverse section of
ovary (mag.).

terminal, in a spike or raceme, one ? terminal (-Bmkws), or

Flowbbs^: Calyx deeply

Pachy Sandra), the others^.

some ? lowest

{Sarcococca,

4-partite, lobes decussate,

2 lateral outer, enveloping tte 2 antero-posterior, imbricate in sestivation.
Stamens
exserted
when
hypogynous,
erect,
mature
opposite
to
tbe
calyx-lobes
4,
; filaments

Ovaet rudimentary, central,
Calyx deeply 4-1 2 -partite lobes several-seriate, usually whorled in
imbricate in sestivation. Ovaky superior, 2-3-celled styles 2-3, excentric,

anthers 2-celled, introrse, dehiscence longitudinal.

rLOWEKS 9
threes,

;

:

;

divergent, stigmatic on their inner face, channelled; ovules geminate in the cells,

suspended from the top of the inner angle, anatropous ; raphe dorsal; micropyle superior
ventral,
Fbuit 2-3-celled, or 1-celled by arrest, capsular or fleshy (Sarcococca),
loculicidal, or indehiscent, crowned by the persistent styles ; cells 1-2-seeded.
Seeds pendulous ; testa crustaceous, black, brilliant, carunculate. Embeyo curved,
in a fleshy albumen ; radicle superior.

and

aENERA.
*

Buxus.

* Sarcococca.

*

Pachysandra.

Styloceras.

have hitherto been placed amongst EuphorhiacecB on account of their

Simmoudsia.

with three cells or
which only
diifers from EuphorbiacecB in the absence of milky juice, the peripheric styles leaving the top of the ovary
naked, the placentas which are distinct in their upper portion instead of forming a central common ^axis,
ovules constantly with exterior raphe and interior micropyle ; but we have seen in Cela.ttnne<e, &c., that
the exterior raphe is a character of small value. Btirineee also approach Hmnamelidece in their opposite
or alternate leaves, inflorescence, dehiscent fruits, seed with exterior raphe and slightly curved embryo
in the middle of a copious albumen.
The Box {Buxus sempermrens) inhabits the Mediterranean regions, whence it spreads to the north of
Europe. Another species grows in the Balearic Islands three or four others inhabit Asia.
The Box
with pedicelled <J flowers, forming the sub-genus Tricera, is American, as well as a species of Pachysandra. The other species of Pachymndra and Sarcococca are Asiatic.
The common Box is a shrub attaining 16 to 20 feet in height, of which a dwarf variety is cultivated for edgings to borders. The close and homogeneous tissue of its wood renders it valuable for woodengraving, and it is on Box that the illustrations to this work ai'e engraved. A decoction of the grated
wood was formerly used as a sudorific and febrifuge ; its leaves and seeds are purgative. It is often substituted for Hops to give bitterness to beer, but this adulteration is dangerous, as it induces intestinal
Bxixinece

cocci opening elastically.

M.

Pl(5e,

in 1853, separated

Suxus

;

inflammation.

fruit

as the type of a small family

;

CCV. GEISSOLOME^.

CCIV.
[Flowers g

Perianth

.

PEN^ACEJE,

Brown}

tubulwr, 4-loied, valvate.

alternate with the lobes, connective thich.

Otaet
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Stamens

4,

on the throat,

free, 4-ceUed; stigsma 4-lobed, or

OVULES 2-4 in each cell. Capsule locuKcidal. Embeto minute, in a
Shrubs. Leaves opposite.
Evergreen shrubs or undeeshrubs, with the hahit of Ericece or Epacridew.
Leaves opposite, often imbricate, flat or ericoid, quite entire, penninerved stipules
minute, setiform or glandular. Elowers ?, solitary in the axUs of the upper
leaves, or of coloured bracts, 2-4-bracteolate, sessile.
Pbeianth coloured, accresSTIGMAS 4

;

fleshy albumen.

—

;

cent; tube cylindric; lobes 4, valvate or reduplicate in aestivation. Stamens 4,
inserted on the perianth-throat, alternate with its lobes ; filaments usually very short,
connective thickened

;

anther-cells adnate, introrse, dehiscence longitudinal

Ovaet

;

pollen--

the perianth-lobes
style terete or with 4 angles that alternate with the cells ; stigmas 4, or one 4-labed
ovules 2 in each cell and erect, or 4, 2 erect and 2 pendulous from the inner angle,
anatropous. Capsule 4-celled, loculicidally 4-valved ; valves acuminate, breaMng
away from the style-base. Seeds oblong ; testa shining ; hilum excavated ; funicle

grains ovoid, 6-8-sulcate.

free, 4-celled, cells opposite

very short, white, thick ; albumen 0. Embexo fleshy, ovoid
radicle next the hilum, obtuse or concave.
Teibe

I.

PBNiBEiE.

—Ovales 2 in each

Brachysiphoii, Sarcocolla.

Teibe
2-4.

II.

A

cotyledons 2,

Bracteoles 2 or 0.

minute

;

Fenma, Stylapterus,

^

Bndonemej:.

Qlisehcrocolla,

cell, erect.

;

—Ovules 4 in eaeh

cell,

2 ascendiag, 2 pendulous.

Bracteoles

Endonema.

allied, according to Lindley, to Shamnees, but differing
and in the stigma, which is indusiate, as in Ericece.
It
has been also compared with JEpacrideis, JBnmiacece, and Proteacees, but with little reason.
Natives of South Africa, of no known use some produce a nauseous viscid gum, called Saroocoll,
but which is not the Sarcocoll of the Greeks, whatever that was. En.]

family of obscure

signally in the anthers,

aifinity,

want

most closely

of petals and disk,

;

—

CCV. GEISSOLOMEyE.^
(G-EISSOLOMBJE, EndUcher.

— Geissolomaoe^, Bonder.)

[Flowers g subtended by imbricating bracts. PBRIANTH 4-parUte, segments imStamens 8, at the bottom of the perianth-tube ; anthers versatile. Ovary
bricate.
free, ^-celled; styles 4; stigmas minute; ovules 2, pendulous in each cell.
Capsule loculicidal. Embryo in the axis of a fleshy albumen ; cotyledons linear,
fleshy.— BnnvB. Leaves opposite.
A shrub. Leaves opposite, quite entire. Buds terminal, acute, silky, with
,

'

This order

is

omitted in the original,—Ei>.

—

—
LACISTEMACE^.

CCVI.
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;;

the habit of Buxus, cordate, margins thickened, penninerved

Flowees

stipules 0.

;

many-hracteate bracts bifariously imbricate, in unequal pairs,
membranous, ovate, acute, penninerved. PERiANTH-segments 4, ovate, mucronate,
nerves parallel, sestivation imbricate.
Stamens 8, inserted at the bottom of the
axillary, solitary,

;

perianth, the 4 opposite the lobes rather the longest

;

filaments elongate, included

OvAETfree,

anthers erect, ovoid, versatile, cells mucronate, dehiscence longitudinal.
4-lobed, 4-celled, narrowed into the

styles

styles

;

cohering into one conical
ovules 2 in each cell, collateral,
4,

4-grooved style, but at length free ; stigmas minute ;
pendulous from the apex, anatropous. Capsule 4-celled, loculicidally 4-valved at
the top, cells 1-seeded. Seeds ovate, sub-compressed funiele short ; testa thin,
Embeto straight,
2-lobed between the hilum and micropyle; albumen fleshy.
central, as long as the albumen ; cotyledons linear, fleshy ; radicle cylindric, obtuse,
;

superior.

ONLY GENUS.
Geissoloma.

A monotypic family, native of the mountains of South-west Africa, usually combined with Peneeaceee,
It has no known probut differing wholly in the bracts, perianth, stamens, ovary, ovules, and seed.
perties.

Ed.]

LACISTEMACE^}

CCVI.

(Lacistemace^, Martius.

[Flowees§,
imbricate.

Disk

spiked, bracteate

large, fleshy.

OVULES 3-6, pendulous,
pendulousy

straight,

Meissner.)

Sepals 0-6 or

2-bracteolate.
1, 2-fid.

Dbupe

apical.

Embeto

arillate.

and

Stameit

—Lacisteme^,

with a S-valved endocarp.
in

4, petaloid,

Oyavly free, l-celled; stigmas 3;

a fleshy albumen.

Seed

—Leaves

soUta/ry,

alternate,

stipulate.

Sheubs or TEEES.
pellucid-punctate

Leaves

alternate, distichous, persistent, penninerved, often

stipules lanceolate, caducous.

;

or fascicled spikes.
bracteoles 2, linear.

Flowees ^
Peeiawth of

,

Infloeescence of axillary

minute, crowded

bracts

erose,

anticous largest, posticous smallest, lateral exterior in estivation.
shorter than the perianth, often unequal, margin inflexed and lobed.
anticous, inserted

on the

solitary

lower empty
2-6, usually 4 petaloid segments, persistent, the
;

disk, persistent

;

fllaments 2-fid, each

arm

Disk fleshy,
Stamen 1,

l-celled, cells

dehiscing transversely^ pollen ovoid, smooth, 3-furrowed. Ovaex free, 1-eelled,
narrowed into the style ; stigmas 3, minute ; ovules 3-6, pendulous from near the top
of the cell, anatropous, funiele thickened. Feuit a drupe, l-celled, with a 3-valved
dry endocarp, each valve bearing a placenta on its axis, one only with a seedw

Seed pendulous

Embeto

;

aril

complete, fleshy ; testa crustaceous

;

albumen copious,

fleshy.

central, straight; cotyledons ovate, flat, appressed, nerved; radicle long,

cylindric.

ONLY. GENUS.
Lacistema.
'

This order

is

omitted in the original.

Ed.

—
CCVII.

NEPENTHES.
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The affinities of Lacistemece are obscure ; but most obvious with Samydea in the alternate often
pellucid-dotted leaves, stipules, disk, 1-celled ovary with parietal placentas, style, stigmas, thin septiferous valves of the capsule, albuminous seed and embryo.

1 think that they can hardly be regarded
otherwise than as reduced Samydem ; and, in fact, Lindley observes that they may when not in flower be
easily mistaken for Casearias.
The species, of which there are about sixteen, are all tropical American,

and have no known

uses.

Eb.]

CCVII.
(Nepbnthin^,

Ijink.

NEPENTHES.

—Nepenthe.^!, Blume.—Nepbnthace^, IdndL]

Nepenthei.

Ripe
NepeniTies gracilis.

Iruit,

dehiscent (mag.).

Nepenthes.

Valve of fniit
(mag.).

704

NEPENTHES.

CCVIl.

Nepenthes.
Seed, entire aud cut vertically (mag.).

Seed.

Nepenthes.

Leaf with a "winged

petiole,

Flowers

and terminating in an operculate

dioecious.

ferous column.

Ovaet

Peeiakth

pitcher.

single.

several-celled,

Nepenthes.
Seed.

Nepenth£S.
of germination.

Commencement

Nepenthes.

Seed.

Germination completed.

Stamens united above
Capsule with

many-ovuled.

into

an antheri-

loculicidal semi-

Seeds scoMform, many^seriate on the 2 faces of the septa ; albumen'
Leaves terminated hy an operculate pitcher.
Suffiruteseent plants with prostrate or sarmentose stem ; wood without concentric zones, but with numerous bundles of tracheae dispersed across the pith and liber,
and surrounding the woody axis. Leaves alternate ; petiole winged at the base, the
midrib prolonged at the top and curved or spirally twisted, and terminating in a
second foliaceous expansion, which is hollowed like an urn (the pitcher), to the
opening of which is fitted a sort of lid attached as by a hinge, and capable of being
lowered or raised, so that the pitcher is sometimes closed, sometimes open ; it is
Elowbes
often found to contain a watery liquid before the raising of the lid.
dioecious, numerous, in a raceme or sub-terminal panicle, which becomes lateral by
septiferous valves.

fleshy.

Embeto

straight, axile.

—

,
;

CCVIIT.

AEISTOLOCHIE^.
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the growth of the stem. Flowers $
Perianth single (calyx), 4-partite ; lobes
sub-oval, hairy on the outside, pitted within, imbricate in aestivation, the 2 outer
somewhat the largest. Stamens united into a central column ; anthers about 16,
:

extrorse, united into a spherical head, with 2 apposed

cence longitudinal.

Flowers

?

:

and contiguous cells, dehisPerianth similar to that of i
Ovart free,
.

3-4-gonous, 3-4-celled, of 3-4 carpels opposite to the perianth- lobes ; stigma sessile,
discoid, obscurely 4-lobed, lohes answering to the septa
ovules numerous, inserted
on the septa, many-seriate, ascending, anatropous. Capsule coriaceous, oblong,
Seeds
truncate, crowned by the stigma, 4-celled, with 4 semi-septiferous valves.
elongate, fusiform, imbricate; testa membranous, loose, produced far beyond the
nucleus, tubular ; hilum lateral, near the base ; raphe filiform, free under the integument in the lower half, and united with it above the middle, and ending in a chalaza
;

which supports a globular nucleus ; albumen
cylindric, or fusiform

;

Embryo

fleshy.

cotyledons linear, plano-convex

;

straight, axile, sub-

radicle short, inferior.

ONLY GENUS.
Nepenthes.
NepmthecB, which have some affinity with Ai-istolochiem

(p.

708), differ in diclinism, tnonadelphism,

and especially by the petioles dilated into a pitcher.' They also offer
more than one analogy with BroseraeecB and Parnassiecs, while their leaves recall those of Sarracenia
free ovary, loculicidal capsule,

(p. 214).

Nepenthene are natives of

swamps

in [the

Asia, the Seychelle Islands, and Madagascar
float at first

on the surface of the water, which

;

Malay

Islands, Australia,

and

New

Caledonia] tropical

their seeds, often held in a loose cellular integument,
they imbibe by degrees, when they sink to the bottom to

germinate there.

covin. ARISTOLOCHIEJE.
(Aristolochi^, Adarhson.

—ARiSTOLOOHiEiE,

i7wcZZ*cAer.—Aristolochiace^,

Lindl.—

AsARiNE.*, Bartling.)

Stamens
Perianth single, superior, regular or irregular, usually colowred.
several-celled
inferior,
Ovary
style.
the
the
base
inserted
at
gytiaridrous,
epigynous and
of
and ovuled ovules anatropous. Seeds albuminous. Embryo minute, basilar, axile.
;

plants with creeping rhizomes, or tuberous, suffrutescent or
Stem often twining, simple or branched, often thickened at the nodes

Herbaceous
frutescent.

wood scented, sometimes without concentric zones and liber fibres. Leaves alterform,
nate, simple, all green, or some scale-like and the others green, various in
usually cordate, penni- or pedati-nerved, veins reticulate ; petiole very often dilated
sometimes
at the base and semi-amplexicaul, protecting the buds ; stipules 0, but

replaced by the axillary leaf (rarely 2) of an undeveloped branch. Flowers 3
sometimes furaxillary or terminal, solitary, rarely in a spike or cymose raceme,
>

The

young

pitcher

leaf.

is

costa of the
not the dilated petiole, but a special organ, represented by a gland at the top of the
xxii., p. 415.— Ed.

See Linn. Ti-ans., vol.
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CO VIII. AEISTOLOCHIE^.

Flower cut Terti-

Aristolochia. _
Pistil and androecinm

cally (mag.).

(mag.)-

AHstolochia.

AristolocMa ClematiHs.

AristolocMa.

Biagram.

Aristolochia.

Fniit.

Aristolochia.
and vertical sections (mag.)*

Seed, entire, with horizontal

Aristolochia.

TransTerse section of
ovary (mag.).

Asarum.
Flower cut vertically

Asarum europoBum.

(mag.).

Asarum.
Transverse section of
ovary (mag.).

;

ARISTOLOCHIE^.

CCVIII.
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Asarum.
Seed> entire and cut vertically
(mag.).

Asarum,
Androecium and pistil (mag.)*

nished with, bracts, usually large, sometimes small, brown or blackisb-purple, often

Perianth single (calyx), sometimes regular, 3-lobed, campanulate or rotate,
sometimes irregular, polymorphous tube swollen above the summit of the ovary into
a utricle enclosing the stamens, and spreading inbo a cup-shaped 1— 2-labiate or

foetid.

;

peripheric limb, valvate or induplicate

Stamens
free, or

iii

sestivation,

persistent or marcescent.

rarely 5 or 12 (rarely 18-36), sometimes furnished with short filaments,

6,

coherent below, inserted on an epigynous annular disk, or at the base of the
and adnate to the stylary column by the whole inner

stylary column, sometimes sessile

surface of the anthers
trorse,

and the

;

anthers 2-celled, extrorse, or rarely sub-introrse, or

others introrse in the

same flower

some ex-

{Seterotrcypa) , cells parallel, apposed,

dehiscence longitudinal, connective sometimes prolonged into a point {Asarum).
or less completely inferior, slender (except Asarum), 6- or 4-celled

OvAET more

styles usually 6, rarely

3 or more, united at the base into a column (nearly always

staminiferous), divided at the top into stigmatiferous lobes; ovules anatropous, raphe
thick, 2-seriate at the inner angles of the 6-celled ovaries,

centre of the septum in the 4-celled ovaries {Bragantia).

and

1-seriate

down the

Fetjit sometimes crowned

its marcescent base, sometimes umbilicate by
a capsule, rarely a berry, sometimes sub-globular or 4-gonpus, usually
6-gonous, with 6 or 4 cells, sometimes irregularly dehiscent, usually septicidally
6-4 valved at the base, rarely at the top, rarely apical. Seeds more or less numerous,
horizontal, usually flattened, lower face convex, upper concave and occupied by a
prominent suberose fungoid raphe, which separates from the testa ; albumen copious,

by the persistent calyx-limb or by
its scar,

Embkto minute, basilar, axile ; cotyledons very short, scarcely
germination ; radicle near the hilum, centripetal or inferior.

fleshy or sub-horny.
visible before

Teibe

Ovary

6-celled,

more or

I.

ASAREJS.

less inferior, short

and rather broad.

Stamens 12,

filaments distinct from the stylary column, 6 outer shortest, opposite to the
Calyx persistent ; limb regular, 3-lobed.
styles ; anthers introrse or extrorse.
Capsule opening irregularly. Herbs with perennial rhizomes, lower leaves scalefree

;

—

like, cauline

normal, reniform.

Flower terminal,

solitary.

GENERA.
Asarum.

Heterotropa.

;

ARISTOLOCHIE^.

CCVIII.
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Teibb

BEAGANTIEM.

II.

Ovary completely inferior, elongate, slender, stipitate, 4-gonous,'4-ceUed ; ovules
numerous, 1-seriate on the middle of the septa. Stamens 6-36, equal, furnished
Calyx deciduous, closely appressed to the top of the ovary, and
-with filaments.
3-lobed.
Capsule siliquose, 4-valved. Shrubs or undershrubs. Leaves reniform,
oval or oblong-lanceolate, reticulate. Flowers in spikes or racemes, small {Bragantia),
or very large, campanulate {Thottea).

—

GENEEA.
Thottea.

Bragantia.

Tkibe

ARISTOLOGHI^.

III.

Ovary completely inferior, elongated, slender, stipitate, 6-gonous, 6- (rarely 5-)
numerous, inserted at the central angle of the cells and 2-seriate.
Stamens 6 (rarely 5) ; anthers sessile, extrorse, adnate by their whole dorsal surface

celled; ovules

to the stylary column.

Calyx deciduous, constricted above the top of the ova,ry,
Capsule oblong or globose, 6-angled, 6-valved,

irregular, tubular, limb various.

opening at the bottom or top of the

fruit.

GENERA.
* Aristolochia.

Holostylis.

The aiBnities of Aristolochiets are rather obscure some botanists have placed them near Cucurbitacea,
which they resemble in their twining stem, alternate leaves, inferior ovary and extrorse stamens but
Ctiairhitacece differ in their diclinous double-perianthed flowers, imbricate aestivation, in the form and
number of the stamens, the mode of placentation, the absence of albumen, &c. They might with better
reason be placed near Nepenthece and Cytinece they have, like Cytinem, a monoperianthed isostemonous
or diplosteraonoiis flower, extrorse anthers, inferior often 1-celled ovary but Cytinece are parasitic,
Nepentheai are allied to Aristolochiecs, and especially to the tribe Bragantiece,
aphyllous and diclinous P
by their single perianth, extrorse anthers, 4-gonous several-celled and many-ovuled ovary, and especially
;

;

;

;

by the

exceptional structure of the leaves (see p. 705).

Aristolochiea mostly inhabit tropical America, they are rarer in northern temperate countries and in
tropical Asia,

None have been met with

and somewhat more frequent in the Mediterranean region.

in

southern temperate latitudes [except ArisMochia in America].
Most Aristolochiecs contain in their root a volatile oil, a bitter resin, and an extractable acrid substance,

which have been celebrated

in all times

and countries as stimulants of the glandular organs and

the functions of the skin. Other species, in which the bitter resinous principle predominates, have been
from the most ancient times administered as anti-hysterics, emmenagogues, &c., whence their name.

At the present time the species most in use are Aristolochia serpentaria and A. officinalis, designated
North America Virginian Snakeroot, Viperine, Colubrine, &c., and especially prescribed for the bite of
the rattlesnake. It was not until the seventeenth century that European practitioners became aware of
Their congeners of the Antilles,
their properties, and employed them instead of the indigenous species.
decoction of A.fcdida is used in Mexico
Peru, Brazil, and India, are equally praised as alexipharmics.
The Aristolochias of Europe and the Mediterranean region, to which the exotic
for. washing ulcers.
species are now preferred, are A. rotunda, longa, pallida, and erenulata, which grow in the south of Europe
A. Mauritania, of Syria, and A. Clematitis, dispersed throughout France. Asarum europiBum {Asarahacca')
its roots are bitter, nauseous
is an inconspicuous plant, growing in cool and shady parts of Europe
and strong-smelling they were formerly used as emetics, but have fallen into disuse since the discovery
of Ipecacuanha. The leaves reduced to powder furnish a good sternutatory. A. asarifolium is similarly
A. eanadense is also frequently used here as an emmenagogue, and from its gingerused in America.
like smell is used to flavour wines and food.
in

A

;

;

CCIX. EAPFLESIACE^.
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Br.

(Eapplesi^, Htdnoee^, Cttineje, Apodanthe^.)

Cytinua.

Q
Hydnora

(^frieana.

Flower laid open (mag.)-

Gytinus HypocisUs,

flower cut

vertically (mag^

CCIX. EAFFLBSIAOE^.
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Raffiesia.

Partial section of the
seed, showiDg the
iindivided embryo
(K.Brown) (mag.).

Cytintis.

Part of ovary cut trans-

Raffiesia Arnoldi,

Seed (mag,).

Teisely (mag.)-

Parasites on the roots and sometimes on the tranches of dicotyledonous ^plants.
Perianth monophyllous, regular.
Corolla 0, or rarely 4-petalous (Apodanthefe).
Anthers oo 1- (rarely 2-3-) seriate (ApodantlieEe) Otart 1 -celled, with several manyovuled placentas
ovules orthotropous, sometimes sub-anatropous. Fruit indehiscent,
.

,

;

many-seeded.

.

Embryo

undivided, albuminous or not.

Tribe

BAFFLESIE^.

I.

Perianth 5-10-fid, sestivation imbricate (Raffiesia,
anthers 1-seriate, adnate under the dilated top of
a staminal column (synema), and opening by a single or double pore. Ovary with
Pericarp semi-adherent or free,
confluent or distinct many-ovuled placentas.
fleshy.
Seeds recurved, funicle dilated at the top. Embryo albuminous, axile,
Flower sub-sessile,
shorter than the albumen.
Parasites on the roots of Vines.
Flowers

or dioecious.

2

Sapria), or valvate (Brugmansia)

;

—

bracts imbricate.

GENEEA.
Sapria,

Raffiesia.

Tribe

II.

Brugmansia.

EYDNORB^.

Perianth 3-fid, sestivation valvate. Stamens inserted on the
Flowers
perianth-tube; anthers numerous, dehiscence longitudinal, united into a 3-lobed
Ovary inferior;
ring, of which each lobe is opposite to the perianth-segments.
stigma sessile, depressed, of 3 lobes formed by apposed lamellse, distinct to the cavity
of the ovary, where they become placentiferous ; placentas pendulous from the top
of the ovary, sub-cylindric or branching, everywhere covered by very numerous
orthotropous ovules. Fruit fleshy. Embryo globose in the axis of a cartilaginous
albumen. Parasitic on the rhizomes o? Euphorbia in South Africa.
.

—

GENUS.
Hyduora,

Tribe

III.

GYTINE^.

—

Flowers diclinous. Perianth 4-8-fid, sestivation imbricate.
Stamens double
f
of the calyx-lobes, united into one bundle
anthers 1-seriate at the top
Ovary
of the synema, with 2 apposed parallel ? cells, dehiscence longitudinal.
?
inferior, 8-16 celled above, but 1-celled below; placentas distinct, parietal, in
the

number

:

;

:

;

JUGLANDB^.
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pairs, lobed; style solitary; stigma with radiating lobes.
Fruit a berry, or subcoriaceous, pulpy within.
Embryo exalbuminous, undivided, homogeneous. Para-

on Gistus in the Mediterranean region, and on the roots of other plants in
America and South Africa.
sitic

GENUS.
Cytiniis.

APODANTHEM.

Teibe IV.

Flowers dioecious. Calyx 4-fid or -partite, imbricate in aestivation and persisCorolla of 4 deciduous petals. S
Anthers placed below the dilated top of
the staminal column, 2-3- seriate, sessile, 1 -celled. Ovary adherent, many-ovuled;
tent.

:

ovules orthotropous, scattered through the cavity; stigma capitate.
inferior.

Embryo exalbuminous,

and branches of dicotyledonous

undivided, homogeneous.

plants, never

on the

—Parasitic

Fruit a berry,

on the stem

roots.

GENERA.
Apodantlies.
Maffiesia

and Bi-ugmansia belong

Pilostyles.

to the Indian Archipelago.

Sapria inhabits the shady forests of

Hydnora grows in Africa and South America.
Cytinus principally
South Africa and tropical North America; one species (C Sypodstis) belongs to the Medi-

.the extreme eastern Himalaya.

inhabits

Apodanthes and

terranean region.

Pilostyles occur in

Some

LegtiminoscB (Adesmia, Bauhinia, Calliandra).

America on the stems and branches of several

species are remarkable for their gigantic flowers

that of Rafflesia Amoldi springs directly from the roots of Cisstis angustifolia, expands on the surface of
the earth, and attains nearly 3 feet in diameter.
The perianth is 5-fid, spreading, and the throat bears

an annular crown

;

its

pink colour and scent of meat attract the

flies,

which thus become aids to

its

fertilization.

Cytinus contains, besides gallic acid and tannin, two colouring principles and a matter analogous
to tilmine.

From

the herbage. and fruit

obtained an extract called Hypocistis juice;

is

it is

blackish,

was known to the ancients, and is still used in the south of
Europe for bloody flux and dysentery. The buds of R. Patma are used in Java for uterine haemorrhage.
Brugmansia also possesses powerful styptic properties. [The rhizome of Hydnora is used by the Hottenacidulated, astringent and harsh in taste

tots for

;

it

tanning their fishing nets, &c.]

JUGLANBEjE.

CCX.
(JuGLAWDE^, B.C.

Flowers
3-00

,

—JtTGLANDiNE^, Dumortier. —JuGLANDACE^, LindL, Casim. B.C.

diclinous, spiked.

$

:

Perianth

single, &-2-'^-lo'bed,

inserted at the lose of the perianth, or of the iract.

4-2-toothed.

Ovart

inferior,

fleshy, dehiscent or not.

2-lohed.

— Stem woody.

Nut

1-celled;
septate.

Leaves

or 0.

Perianth

Stamens
superior,

ovule solitary, erect, orthotropous. Fetjit
Seed exalbuminous ; cotyledons fleshy, oily,

alternate, pinnate, exstipulate.

Trees or shrubs with watery or resinous juice
same

$

:

;

huds 2-3, superimposed in the

axil, foliaceous or scaly, sessile, or stipitate before the leaves unfold.

Leaves

alternate, exstipulate, imparl- rarely pari-pinnate, glabrous pubescent tomentose or
with scattered discoid hairs ; leaflets membranous or coriaceous, not punctate.
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OCX.

Platycarya stroUlacea,

9

strobilus.

JUGLANDB^.

Platacaryal
Pistil, entire

and cut

vertioally (mag.).

Ptevocai'ya frcucmi/olia.
Fruit.

—
;
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Inflorescence indefinite, 1-sexual (when the <? are in axillary catkins, and the ? in
terminal or axillary spikes), or 2-sexual (when they are in a catkin terminated by
the $). Flowees monoecious, $ small: perianth single, adnate to the inner face
of a bract, which is 6-lobed, or 2-3-lobed, or obsolete.
Stamens 3-36, inserted at
the base of the perianth or bract, 2-several-seriate ; filaments very short, free or
coherent at the base ; anthers 2-eelled, glabrous or pubescent, dehiscence longitudinal, connective usually j^olonged beyond the cells.
Ovary rudimentary or 0.

Brad more'^or less united to the flower, or free. EBCEPTAcrrLAE oupulb
(OALTX of authors) more or less adnate to the ovary, 3-qo -toothed at the top, or
forming a bracteal involucre. Perianth (corolla?) sometimes with 4 teeth, of
which the 2 antero-posterior are exterior in aestivation, the anterior often largest
and bracteiform ; sometimes with 2 lateral teeth adnate to the ovary. Ovary
Flowers ?

:

inferior, 1-celled, at length imperfectly 2-4-celled at the base and top ; style short
stigmas usually 2, rarely 4 ; placenta central, very short, bearing an orthotropous
erect sessile ovule.
Fruit sometimes fleshy or membranous, indehiscent or bursting
irregularly or 4-valved ; endocarp free or united to the pericarp, indehiscent or

2-3-valved, with cartilaginous septa forming 2-4 imperfect cells at the base and
endocarp and septa chambered.
Seed exalbuminous ; testa membranous
;

top

Embryo

endopleura very thin.

the base

;

fleshy

radicle very short, superior

and
;

cerebriform or cordate at

oily, 2-lobed,

plumule often 2-phyllous, usually showing

the rudiments of small buds;

GENERA.
*

''JuD;lans.

* Pterocarya.

Carya.

* Platycarya.

Engelhardtia.

whidi only comprise about thirty species, are very near Myricem (wHch see) ; they are
with Terehinthacem, through Pistacia, but Te)-ehinthacece differ in their inflorescence; in
having petals, a free ovary, and curved ovule.
Juglandecg approach CupuUferce and Betularecs in their
amentaceous inflorescence, diclinism, apetalism, exalbuminous seed, woody stem, and alternate leaves.
They are separated by the structure of the fruit and ovule, the pinnate exstipulate leaves, and the aromatic
Juglandecs,

also connected

principle.
Jtu/lans

and Carya are North American, but the moat remarkable species

(J.

regid), as

Pterocarya, inhabits the southern provinces of the Caucasus [and Juglans the Himalayas].

well as

Engelhardtia

Platycarya Chinese.
The common Walnut (J. regia), a native of Persia
[and the Himalayas], and introduced into Greece and Italy some centuries before our era, is now cultiIts wood is much sought by cabinet-makers and armourers for
vated throughout temperate Europe.
gun-stocks. Dyers also obtain a blackish-brown dye from it. All parts of the plant possess a peculiar
scent, tolerably pleasant, but giving headache to those who remain long in its shade in hot weather. The
is especially tropical Asiatic,

pericarp contains a volatile oil (from which a tincture

malic acids, whence

The seed

is

edible ;

its

it

is

prepared), associated with tannin and citric and

use as an astringent, tonic, and stimulant.

contains an agreeable fixed

oil,

The

leaves possess analogous qualities.

which quickly becomes

rancid.

The wood

of J.

on account of its violet-black colour.
The bark of J.
The seeds of Carya are edible, except those of C. amara but
cinerea is used as a purgative in America.
the latter (which is intensely bitter), mixed with oil of camomile, is considered efficacious in obstinate
Carya oUvceformis, the Pekancolics.
J. cine}'ea yields the Butter-nut ; J. nigra, the Black Walnut
nut ; C. alba and nigj-a, the Hickory-nut and C. glabra, the Pig-nut all of North America. Engelhardtia
JB. spicata attains a height of 160 to 2S0 feet, and its trunk
contains an abundance of resinous juices.
nigra

is

more highly valued than that of J.

regia,

;

;

;

—

Its russet-coloured
becomes so large that three men with arms extended can scarcely touch around it.
wood, hard and heavy, is used for cart-wheels in Java, and for vases the diameter of which is sometimes

enormous.
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CCXI.

—

CUPULirEE^.

CUPULIFER^.

—

(Castanet, Adanson. Amentaceaeum pars, Jussieu, Cupulifee^, Richard,
Endlicher.
Queecin^, Jussieu. Queecine^ et Fagine^, Dumortier.)

—

Oak.

Oak.
rvuit out Tertioally.

<J

—

Oak.

(Quel'cus Roburi)

and 9 branches, with the gland.

9

flower cut Tertically (mag.).

CCXI. CUPULIFEE^.
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almost

wtoUy

wanting.

Africa produces none, except in the Mediterranean region, where a few Oaks

met with. The Beech is represented on the Andes of (Jhili by very tall trees {Fagits proeera),
which are only less lofty than the Arauearia and on the mountains of the same country F. PumUio
are

;

marks the limit of arboreal vegetation.
and New Zealand.

Other species of Beech have been observed in [Fuegia] Tasmania

Cupuliferce, besides the beauty of their habit

Not only do they
perishable,

and

and

and

foliage, are

amongst the most useful of

plants.

furnish us with a valuable fuel, but their wood, being [often] close-grained, nearly im-

easily

worked,

is

used in the manufacture of agricultural and other implements, furniture,

These trees
There are in Italy Ohesnuts with the trunk of
40, 75, and even 160 feet in circumference, and which must certainly have been in existence many thousand
years.
[This is a disputed statement.]
There were formerly in France many Oaks which were
certainly cotemporaries of the Druids, i.e. the Oak of Autrage, in Alsace, whose trunk at the ground
measured 45 feet in circumference when it was cut down in 1858 and sold by auction. That of .Allouville, in Normandy, in which, 200 years ago, a chapel was hollowed out, is of about the same size.
The
largest Oak still existing in France is that of Montravail, near Saintes, 27 feet in diameter and upwards
of 80 feet in circumference.
It is very advisable that these venerable monuments of the Vegetable
Kingdom should be placed under State protection, like the historical monuments erected by the hand
of man.
Cupitliferce possess, amongst other principles, tannin and gallic acid, which give them astringent properties, useful in medicine and manufactures.
The bark of Quercus tinctoria, a large species, of the forests
of Pennsylvania, is exported to Europe [as Quercitron] on account of the richness of its yellow colouring
principle
it is also used in America for the tanning of leather.
The bark of the European species ( Q.
Hobur, pedunculata, puhescens, Cerris) is dried and pulverized as tan, and similarly used.
Q. cocdfera, a
Mediterranean shrub, is the food of the Kermes, an hemipterous insect of the cochineal tribe, which is
collected for dyeing silk and wool crimson. Q. Sober grows in the south of France and Spain ; the outer
spongy part of its bark is the elastic substance known as Cork.
The acorns of most Oaks contain a
large quantity of starch, a fixed oil, and a bitter astringent substance baked and treated with boiling
water they yield a highly tonic drink, which is successfully administered in the shape of coffee to children
of a lymphatic temperament. The acorns of Q. Ilex, Ballota, JEsculzis, and j^gilops have no bitter orharsh
principle, and to this day are used as food by the inhabitants of some parts of the Mediterranean region,
and especially of Algeria. The leaves of Q. mannifera, a Kurdistan species, secrete a sugary matter.
The cups of Q. JEgilops are the object of a considerable .commerce for dyeing black and for tanning
utensils of all sorts, as well as in the construction of machines, buildings, ships, &c.

often attain a size

which

indicates a prodigious longevity.

;

;

leather.

Various species of Oak, and principally Q. JEgilops, yield Galls, formed by a hymenopterous insect
pierces the petiole to deposit its eggs the vegetable juices are extravasated at the spot, and form
an excrescence containing gallic acid and tannin. Our writing ink is made by an infusion of gall-nuts in
a solution of a salt of iron (green copperas).
The Beech {Fagns sylvatica) bears angular fruits, called
?nast, the seed of which is oily and of a pleasant taste ; hut if too largely eaten, they cause headache and
vertigo.
The Ohesnut (Castanea vesca) produces farinaceous seeds which, eaten raw, are astringent, but
furnish, if cooked or baked, an agreeable and wholesome food.
The so-called Lyons Ohesnut is only an

which

;

improved variety of the common Ohesnut.

CCXII.

CORYLACEJE.

—Ameittaceaetjm pars, Jussieu.— Cupuliferabum
—
pars, Richard.
Coetlaoeje, Hartig, Alph. B.C.)

(Castanbakum pars, Adanson.

Flowers dicUltous, in spihes, the $ aehlamydeous, furnished with a staminiferous
Flowers 2 geminate on a tract, furnished with very accrescent bracteoles.
Veuiantu single, irregularly loled. Oyauy inferior, pa/rtially 2-celled, 2-ovuled; ovules

hract.
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pendulousy anatropous, Nut involucrate by foliaceous hracteoles.
Seed solitary y exalhuminous. Embryo straight, ^Stem woody. Leaves alternate, stipulate.

—

Shrubs or small trees.

Hazel-nut.

Leaves

5

Hazel-nut.
catkin (mag,).

3

Hazel-nnt.
flower (mag.).

alternate,

penninerved,

doubly-toothed,

Hazel-nut.
9 flower with a
velvety "oracteole,
the future foliaceous cupule
(mag.).

Hornbeam.
(J

flower (mag.J.

Hazel-nut.
Fruits enveloped in their bracteoles become
a foliaceous cup with notched edges.

Avellana.)
catkins.

(CoiT/ltts

3 and Q

Hazel-nut.

Hornbeam.

Q

Hornbeam.

(Carpinus Setulus.)

9 and ^

catkins.

flower (mag.).

Hornbeam.
Stamen (mag.).

Bracteiform perianth
of the $ flower, inner
face (mag.).

Hornbeam.
Fruit cut vertically.

stipulate, folded obliquely along their lateral nerves, and facing the axis either by
their inner spreading face {Ostrya, Garpirms), or by one of their sides pressed agains^
Flowers monoecious, in 1-sexual spikes; ^ in cylindric
the other {Gorylus).

by a naked bract, or folded within 2 juxtaposed
Stamens several, inserted at the base or middle of the

catkins, accompanied

bracteoles.

Perianth

bract,

0.

and

—
LOEAJSTTHACE^
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included; filaments often divided or bifid; anthers with separated, cells, usually hairy
at the top.
Eudimentary ovabt 0. Flowers $ in a short spike, geminate in each
bract,

and each furnished with very accrescent

Ovakt

irregularly lobed at the top.

Perianth superior,
by 2 prominent

bracteoles.

inferior, imperfectly- 2-celled

placentas, of which one only bears at the top 2 pendulous anatropous ovules, each

with a single integument

Nut

;

style

very short, divided into 2 elongated linear stigmas.

largely umbilicate at the base, enclosed in a foliaceous lobed or laciniate invo-

lucre.

Seed

Embeto

solitary.

faces appressed, longer

straight, exalbuminous cotyledons
than the small superior radicle.
;

fleshy, their inner

GENEEA.
*

*

Ostrya.

Carpinus.

Corylacece can only be distinguished

of a staminiferous bract, and
acid in taste.

The

They

by the

from

* Corj-lus.

Distegocarpus.

Ciipuliferts

by

their

aehlamydeous male flowers consisting
which is

foliaceous or tubular laciniate involucre of their fruit,

inhabit cold or temperate regions of the northern hemisphere.

Filbert or Hazel {Corylus Avelland)

is a shrub spread over Europe and northern Asia. Its seed is
by expression a bland undrying oil its bark is astringent and considered
a febrifuge. C. Cohirna and tuhulosa, which grow in southern Europe, C. rostrata and americana, of North
America, bear edible fruits like the Filbert. The Hornbeam {Carpinus Setulus) is an indigenous tree with
elegant foliage, cultivated for hedges. Its wood is white, very fine and close, and becomes exceedingly hard
when dry. It is used for wheelwright's work, screws of presses, and handles of tools, and is besides a
very good fuel. The scales of the fruit of Ostrya are covered with piurient hairs.

of an agreeable taste, and yields

;

CCXIII.
(LoRANTHE^,

Flowers
4-6-8, rarely

diclinous or g
3,

as

many

inferior, 1-cclled, 1-ovuled

AjjBTJMEN fleshy.

aherry.

Leaves

— LoRANTHACB^, Liudl. — ViSCOlDE^, Richard.)
Perianth

.

simple, often girt by

round an epigynous

inserted

Stamens

valvate.

Jussieu.

LORANTHACE^.

;

disk,

as the sepals, inserted

ovule

sessile,

erect,

'Embryo straight

;

distinct or

a

colycule.

on them and opposite.

orthotropous

radicle

;

style simple.

superior.

Sepals

coherent, cpstivation

—Parasitic

Ovary
Fruit
shrubs.

entire.

Evergreen shrubs, parasitic on the wood of other Dicotyledons, sometimes
appearing epiphytal, and emitting roots which creep over the branches of the infested
tree ; branches knotted, very often jointed, cylindric, 4-gonous or compressed.

Leaves

opposite, rarely alternate or whorled, thick, coriaceous, entire, penni- or
palmi-nerved, nerves inconspicuous, sometimes reduced to stipuliform scales, or
•

Flowers sometimes

imperfect, small, inconspicuous, whitish or greenishyellow, sometimes perfect, brightly coloured, variously arranged, usually furnished
stipules 0.

^ith 1 or several bracts, and with a calycule simulating an outer perianth, which
Perianth single (calyx), superior in the 5 , inserted in the
is sometimes obsolete.
crowning
disk
the top of the ovary ; sepals 4-6-8, rarely 3, distinct, or
? around a
often
tube
split
on one side, sestivation valvate. Stamens equal and
connate into a

CCXIII.
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J

Mistleto.
inflorescence (mag.).

Mistleto.

9

flower (mag.).

Mistleto.

^

9
Mistleto.

{Viscum album),

flower cut vertically
(mag.).

Mistleto.
flower cut -vertically

9«

(magO.

Mistleto.

Two embryos

(mag.).

Mistleto.

Seed with two embryos
(mag.).

ArceuthoHum Oxycedri.

^

flower (mag.)'

Mistleto.

Embryonic sac
Embryonic'sac

with, the embryonic
vesicle at the top

(mag.).

(mag.).

Mistleto.

Mistleto.

iViscum album.)

$

.

ArceufhoUum Oxycedri.
9 'ir florescence (mag.).

CCXIII.
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LOEANTHACEiE.

Loranthvs.

Young embryo

with.

itsBuspensor (mag.)'

Loranthus albus.

^

flower (magO«

Loranthns.

Mistleto.

Fruit cut vertically.

Mistleto.

Embryo (mag.)

Fruits.

Loranthus albus.

Diagram
Loranthus albus.

Ovaiy cut vertically (mag.).

Q

Jf ,

showing

the bracts the caly-

loranthvs albus,

code,

flower (mag,).

opposite to the perianth-lobeSj and inserted on

and calyx.

them

free above, or very rarely coherent, variable in length,

;

Loranthus albus.
Fruit cut vertically (mag.).

filaments adnate at the base,

sometimes

;

anthers introrse,

and adnate, or incumbent and versatile, dehiscence longitudinal,
sometimes many-celled and opening by numerous pores [Viscum), rarely 1-ceUed
Ovaet inferior, usually crowned by an
dehiscing transversely [Arceuthobium]
stigma terminal, more
annular disk, 1-celled style terminal, simple, sometimes
;
2-celled,

erect

.

;

or less thick (sometimes obsolete), undivided or emarginate; ovule sessile, orthotro-

CCXIII.
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pous, often reduced to the nucleus or the embryonic sac, erect, solitary, or accom-

panied by 2 rudimentary ovules.
copious.

Embeto

Beeky

1-seeded.

(often several) axile, or inserted in

Seed erect; albumen fleshy,
an excentric cavity of the

albumen, peripheric or lateral, clavate, straight or arched
obtuse, sometimes coherent ; radicle thick, superior.

;

cotyledons somevrhat fleshy,

PEINCIPAL GENERA.
Arceuthobiura,

Lorantlius.

Lepidoceraa.

Nuytsia.

_

Tapela.

Yiscum.

Loranthus.

Erytbranthua.

LoranthacecB are closely allied to Santalacece in botb, besides the important analogy founded on
parasitism, the aestivation is'-valvate, the flower is isostemonous, the stamens are epigynous and opposite
to the sepals, the ovary is inferior and 1-ceIled, the ovule is reduced to the embryonic sac, the albumen is
:

fleshy,

and the leaves are

entire, coriaceous

and

exstipulate.

Lnranthacece also approach Proteacea in the

valvate sestivation, isostemony, 1-celled ovary, &c.
JLoranthacecs are mostly tropical, but some inhabit temperate and cool regions of the northern, and
still more of southern temperate latitudes.
Three genera are represented in Europe the Mistleto
:

{Viscum album) lives principally on Apple-trees and Poplars, although it scarcely objects to any tree or
shrub, and even attaches itself to Loranthus europcBus, which is itself parasitic on Oaks and Chesuuts.
Arceuthohium grows on the Juniper. The dissemination of LoranthacecB is mostly effected by birds, which
feed on their berries, and drop on the trees the undigested seeds. In Aroeuthohium the seed is projected
from the fruit by a peculiar contractile force.
The fruit of Loranthacea contains Birdlime, a peculiar viscous, tenacious and elastic substance,
between resin and india-rubber it exists in other plants (Holly), but that of Loranthacece, and especially
of Viscum album and Lm-anthus alhus, is the best. Its abundance depends on the stock on which the
Mistleto grows.
The most suitable are the Maple and Elm, next the Birch and Service, and then the
Apple and Pear, &c.
Many species of Loranthus are used medicinally by the Brazilians, who prepare with the young
shoots and leaves of L. citrocolus an ointment much praised as a cure of cedematous tumours L. globosus,
elasticus, and longiflorits are similarly used in India.
L. hicolor is a reputed antisyphilitie. The leaves of
The leaves of the
L. rotundifdius, cooked in milk, are recommended in BrazU.for diseases of the chest.
This plant
Mistleto, formerly used as antispasmodics and antiepileptics, have long fallen into disuse.
was worshipped by the ancient Gauls, who saw a mysterious emblem in a shrub vegetating and
propagating its kind without touching the earth. When gathered from the Oak it was held sacred by the
;

;

Druids.

Intbemediate Gekus.

MT80DENDB0N,

Mysodcidron punctulaium.

Banks.

Mysodendron.
Flower, entire and cut vertically (mag.).

3 a

Mysodendrjii,

9

plant.

CCXIV. SANTALACE^.
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Mysodendron.
Leaf and <? flowers.

Mysodendron,

Mysodendron,

Androecium (ma^.)*

Mysodendron.

Embryo

(mag.).

CCXIV. SANTALACE^.
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Osyris,

Section of OTary, showing the central
placenta and the S naked ovules
(mag.).

Osyris alba,
g plant.

Osyris..

g

s

aWa.

9

plant.

flower (mag.).

Bantalwm.
Pistil cut vertically (mag.).

Santalum.
Tertical section of fruit (mag.).

Osyris.

2

Osyris aZ&a.
Fruit,

flower cut Terticallj (mag.).
.^

A 2

,
P^^f,Ptecenta and ovules.

;
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Myoschyi

Flower seen from the back
(mag.).

Thesium.
Fruit cut Terbically
(mag.).
Thesium.
Placenta bearing 3 ovules,
of whicli one produces the

embryonic

sac.

narrow, frequently short and squamose, rarelj petioled
stipules 0.

Inflobescenoe terminal wlien the leaves are

opposite, usually indefinite

when

the leaves are alter-

and then flowers in a spike or head, or in small
Thesium wUi'medium.
extra-axillary cymes with the peduncle united with the
Flovtees 5 or polygamous or diclinous, white
leaf, or sometimes solitary.
nate,

floral

green dirty yellow or red, often minute iracteoles usually 2, lateral, situated within
the bract or the floral leaf accompanying the solitary flower, or the lateral flowers
Perianth
of the cyme ; pedicels 0, or short, and continuous with the perianth.
single, tube often merging into the receptacular cup (calycode), Avhich is often
;

prolonged beyond the ovary; limh 6-4-3-lobed, valvate in sestivation, lobes
caducous or persistent, often bearded in the centre of the inner surface. Stamens
opposite to the perianth-lobes, and inserted at their base or in the middle;
filaments short anthers basi- or dorsi-fixed, introrse, 2-celled, dehiscence longitudinal, sometimes 4-locellate and opening above by a large orifice {Choretrum).
Disk epigynous, often apparent, sometimes dilating into a lobed plate, the lobes
Ovakt inferior, 1-celled, or free when young, and
alternate with the stamens.
finally united with the receptacular cup or calycode (Santalum), sometimes adherent
by the base only to the receptacular cup (Anthoholus) style included, entire, 2-3-4-5lobed, lobes alternate or opposite to the stamens; placenta basal, central, erect,
cylindric ; ovules 2-3-5, pendulous from the top of the placenta, naked, i.e. without
;

;

coats; embryonic sac protruding from the nucleus, recurved, developing the embryo
and albumen outside the nucleus. Feuit a nut, rarely a berry, indehiscent, epicarp
thin,

mesocarp usually hardened

;

endocarp pulpy when young, then drying, separa-

—

.
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ting from the mesocarp and enveloping the seed. Seed solitary by arrest, inverted,
covered with the remains of the endocarp and placenta, and accompanied by the
arrested ovules ; albumen fleshy. Embeto straight, axile ; cotyledons linear or oblong,

convex on their dorsal

face,

and shorter tha n the
Tribe

radicle,

which

superior.

is

SANTALEJE.

I.

Flowers g , or rarely dioecious. Ovary inferior.
middle of the perianth-lobes.
PEINCIPAL GENEEA.

Stamens inserted on the

Quinchamaliura.

Osyris.

Choretrum.

Arjoona.

Pyrularia.

Comandra.
Thesium.

Leptomeria.

Nanodea.

Santalum.

Myoschylos.

Henslovia.

Teibe

II.

ANTEOBOLE^.

Flowers 5 polygamous or dioecious.
Ovary adherent at the
Stamens inserted at the base of the perianth-lobes. [All Australian]
,

base only.

PEINCIPAL GENEEA.
Exocarpusi

AntholDolus.

[To these tribes should be added that of BucMeyece, Alph. D.C., which
on the United States genus Buckleya, a plant with a double perianth
flowers, and a single one to the $ .]

We have indicated the

is

founded

to the

2

with Loranthacece, Proteacets, ElteagnccB, and ThymeUa
with valvate
sestivation, the stamens opposite the perianth-lobes, the inferior ovary 1-celled and crowned by a disk, &c.
[They approach still nearer to OladnecB and Cornece, differing from the former in the superior ovary, and
from the latter in being monochlamydeous and 3-ovulate.]
Santalacea are dispersed over the temperate and tropical regions of the whole world, especially in
Asia, Europe, South Afiica, and Australia ; they seem to be absent from tropical America and tropical
They are herbaceous in Europe, Central Asia, and South America (where Nanodea attains
Africa.
the height of only 6 or 9 feet), suffruticose in the Mediterranean region, generally arborescent in
Asia and Australia as well as in the nftrthern temperate regions of the New World, and sometimes
parasitic in Asia {Hensloma').
Very little is known about the properties of Santalacece. The most remarkable are the species of
Santalum, especially alhum, a large tree of South Asia, the aromatic and scented wood of which was
formerly celebrated medicinally, and is still used [as a medicine in India and] in perfumery and cabinet
making [as are various Pacific Island species of this genus]. The roots and fruits of Osyna and Thesium
The leaves of O. nepaknsis are used as tea. An infusion of the leaves of MyoschUos
are astringent.
The Peruvians eat the seeds of Cervnntesia tomentosa
ohlongus, the Senna of the Chilians, is purgative.
like filberts; those of Pyrularia pubera, which grows on the mountains of Carolina and Virginia, yield a
(see these families).

fixed

and edible

They

affinity of Santalacets

also approach the apetalous Combretacea in the simple perianth

oil,

GRUBBIACE^}

CCXV.

(Ophibacb^j Arnott.

— Geubbiaceje, Alph.

B.C.)

[Flowees ^ in a cone, involucrate. Peeianth-segments 4, superior, valvate.
Stamens 8, inserted at the bases of the segments anthees opening by valves. Ov-AET
,

;

'

This order

is

omitted in the original.

Ed.
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BALANOPHOEE^.

style short; stigma simple or 2-lobed; OVULES soliEmbbto straight,
tary in each cell, pendulous ; nucules 4, laterally cminute, 1-seeded.
exstipulate.
opposite,
in a fleshy albumen eadicle superior.
Shrubs. Leaves
Shrubs witli the habit of Phylica and Bruniacece. Leaves opposite, liaearInflorescence in cones in the
lanceolate, quite entire, margin revolute ; stipules 0.
Perianth
Flowers S
axils of the upper leaves, subtended by 2 lateral bracts.
sestivation.
superior, of 4 caducotis ovate-acute segments, hairy externally, valvatein
Stamens 8, slightly adherent to the bases of the segments, 4 alternate rather longer
than the others ; filaments ligulate ; anthers adnate, erect, 2-celled, cells dehiscing
longitudinally by valves.
Ovaet inferior, capped by an annular disk, 2-celled when
young, l-eelled afterwards by the rupture of the septum, which remains on a central
placenta ; style short ; stigma truncate or 2-lobed ; ovules 2, ovoid, compressed, one in
each cell or on each side of the central free septum, pendulous from its summit,
Seed
anatropous. Nucule crowned by the style and alveolar disk, 1-seeded.
ovule
on
undeveloped
remains
of
septum
and
inverse, sub-spherical, bearing the
the
the
seed
as
albumen
fleshy.
Embryo
straight,
cylindric,
almost
as
long
one side ;
;

inferior, at first 2, then l-celled;

—

;

.

cotyledons short, appressed

;

radicle long, cylindric, superior.

ONLY GENUS.
Grubbia.

A

family of one genus, whose affinity

is

It has been appended to Brmnaceee

ratber obscure.

Decaisne, Lindley, and Arnott, and to HamamelidecB by Gardner

;

but

is

by

probably nearer Santalaceee, as

Endlicber has pointed out, a point that cannot be settled till the structure of the ovule is known.
Grubbia
Brongniart and A. de CandoUe regard it as intermediate between SrwniacecB and SantalacecB.
is a native of South Africa, where three species have been discovered; they are of no known use.

—Ed.]

CCXVI.

Plant

BALANOPEORE^,

Cynomoi ium coccmeum.
flat ends of a root of Salsolat

gromng on tlie

l-Cth natiu-al size.

L.-C. Richard.

OynomoHum.

$ aud J

inflorescence surrounded
toracteol^ (mag.).

by

—

—
CCXVI,

BALANOPHOEE^.
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Cynomorium,
^flower with 5-pbyllons
perianth, laid open, showing
an abortive style
(mag.).

Cynomorium.

CynomoHvm.

Cynomorium.
flower, with

Q

flower, nearly ripe,
with 4-phy lions perianth

Fruit cut longitudinally, showing the
of the albumen, the
inferior mioropyle, and the ohalaza
at the opposite end.

Q

embryo at the base

3-phy]lous perianth

(mag.).

(magO.

Parasitic heebs, fleshy, aphyllous, monoecious or dioecious.
Scapes nahed or scaly,
in a capitulum.
Peeianth usvAilly 3-lobed. Stamens 3 {rarely more or

Flowees

less), inserted on the perianth. Otaet inferior, 1- celled; ovule pendulous, orthotropous,
AijBjjmen fleshy. Embeyo undivided.

Meshy heebs

rhizome hypogeous, sub-globose, or branching and creeping,
Scapes simple or branched, bearing flowers
throughout, or sterile at the base, naked, or famished with scales replacing the
;

parasites on the roots of other plants.
leaves,

and often bearing at the base

bracts, a ring, or a volva or cup,

early stage encloses the inflorescence.

Plowbes monoecious or

which at an

dioecious, rarely

-polygamous (Cynomorium), sessile or sub-sessile, in a globose oblong or eylindric
[simple or branched] capitulum the $ and $ sometimes in different inflorescences,
sometimes in the same, often mingled with peltate scales and rudiments of arrested
;

Peeiakth

flowers.

single, 3-6-phyllous, or 8-lobed, or tubular, campanulate, or 2-

[sometimes 0]
Plowees $ Stamens
usually 3, rarely more, sometimes 1 (Cynomorium), opposite to the sepals, inserted at
their base when they are free, and then distinct, or on their tube when monadelphous ;
anthers 1— 2-qo -celled, introrse or extrorse, dehiscence longitudinal or apical.
labiate, aestivation valvate or induplicate

Plowees 9

:

Ovaet inferior,

minal, sometimes sessile

;

1- (rarely 2-) celled (Helosis)

.

:

;

style filiform

ovules solitary, erect or pendulous

and orthotropous. Peuit dry, coriaceous. Seed inverted
men fleshy. Embeto minute, globose, undivided, near to or
;

;

stigma ter-

from the top of the
testa crustaceous

distant

;

cell,

albu-

from the hilum.

a slight modification of Eichler's arrangement of the genera in
Martius' Plora of BrazU.' Tribe Gynomorieoe, which I have added, he considers as
not belonging to Balanophoreoe, but to be near Gunn&racece ; whilst the rest of the
order he refers to the neighbourhood of Bantalacew.

[The following
'

is
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—

Tkieb I. Ctnomoeie^. Flowers 5 or unisexual by arrest, with a distinct perianth, superior
sometimes in the i Stamens free. Anthers 2-celled, dehiscence longitudinal. Ovary
1-celled
style single
ovule solitary, pendulous.
Oynomorium, Mystropetalum, Vactylanthus.
Teibjs II.
EuBALANOPHOEE*. Perianth of the i 3-6-lobed, of the J 0. Stamens monadelphous anthers extrorse. Ovary 1-celled style 1 ovule petidulous, anatropous. Balanojpliora.
Tribe III. Langsdoeffib^. Perianth of the $ 3-lobed or of a few scales, of the ? tubular.
Stamens monadelphous anthers extrorse. Ovary 1-celled style 1 ovule 1, erect. Langs-

in the ?

.

,

;

;

—

;

;

;

—

;

;

Thonningia.

dorffia,

Teibb IV.

Helosidej!.

—Perianth of the ^ 3-lobed or tubular or campanulate, of the ?

Stamens monadelphous; anthers connate, bursting at the
ovule

1,

ScTBALiE^.

— Perianth of the

Ovary at first
-which descends and divides the
anthers extrorse.

Teibe VI.

1-celled
cell into

;

Ovary

0.

1-celled; styles 2;

$ 3-lobed, of the ? 0. Stamens monadelphous
ovules 2, pendulous from an apical placenta
;

styles 2

;

Scylalium.

two.

—Perianth of $ and ? Stamens
LophopJiytum, Onibrophytum, Ijatlirophytwm.
Saecophtte^. — Perianth of $ 3-lobed, of ?

LoPHOPimEai.

as in Scyhaliece.

Teibe VII.

0.

0.

Ovary

at first 1-celled

placenta that descends and divides the

The

top.

Helosis, Phyllocoryne, Splicerorhizon, Goryncea, BJwpalocnemis.

erect.

Teibe V.

many-celled.

;

;

stigma

sessile

cell into three.

;

Ovary and ovules

2, free.

Stamens

3, free;

anthers

pendulous from an apical
Sarcophyte.
Ed.]
ovules

3,

—

parasitism of Balanophm-eee, the anatomiiial structure of their tissue, composed of cells crossed

by

rayed scalariform vessels, and the nature of their seeds, connect them with (Jxjtinem and Rafflesiacece ^ but
they differ in habit, inflorescence, and the composition of their ovary. They have also some analogy with
Gurmeracece in dicliuism, apetnlisra, inflorescence, oligandry, the inferior 1-oelled and 1-ovuled ovary, the
;

pendulous ovule, albuminous seed, imdivided embryo, and astringent property. They differ in parasitism,
the absence of leaves, &c.
Balanophorece principally inhabit the intertropical region of both worlds, but are not abundant anywhere one species alone {Cynomorium coccineum), the analysis of which we have taken from the learned
memoir of Weddell, grows on various plants of the Mediterranean shores. Another (JDaetylanthus)
inhabits New Zealand. Mystropetalum and Sarcophyte inhabit South Africa. The third, fourth, fifth, and
sixth tribes are all American, except Wuypalo(f/iemis, which is tropical Asiatic, and Thimningia, which is
;

tropical African.

The

properties of Balanophareee are

OTcZifcrasis[of

more

or less astringent.

the Crusaders], has an astringent and slightly acid taste.

Cynomorium coccineum, the Fungus
Its reddish juice was formerly pre-

scribed as an infallible styptic for haemorrhage and diarrhoea.

Cape

Sarcophyte, a

species, exhales a foetid odour, as

In Jamaica Sehsis has a similar reputation.
do several others.
Omhrophytum, which grows in

Peru with marvellous rapidity after rain, is named by the inhabitants Mountain Maize ; they cook the scape,
[Candles are made from a peculiar hydrocarbon contained in a Javanese
and eat it like mushrooms.
BalanophoraJ]

CCXYir.
Flowers
1-ovuled

;

or dioecious, achlamydeous.

^

ovule

feshy, dense.

PIPMACE^,

sessile,

Embeto

basilar, erect,

L.-C. Richard.

Stamens 2^3-6-oo

orthotropous.

Beekt

Ovaet

.

nearly dry.

antitropous, apical, included in the embryonic sac

1-celled

Albumen
;

radicle

superior.

Anniaal or perennial herbs, usually succulent, or shrubs.
'

Stems simple or

I regard thorn as having no affinity whatever with Rafflesiacea.—Eo.
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(

Peperomia magnolUBfolia,

Macropiper oblongum.
(mag.).

^

Macropiper.

Peperomia.

Portion of inflorescence ':mag.).

Peperomia.
Fruit cut vertically.

.

Transverse section of

J

catkin.

Piper nigrum,
Fruit cut vertically (mag.)

Macropiper,

Stamen and bract (mag.)*

730
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Serronia Jaborandi,
g flower (mag.).

Pipet* Cubeha.
Vertical section of fruit
(mag.).

Serronia.
fruit (mag.).

Young

Serronia,
Vertical section of
frnit (mag.).

CCXVIII.
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PiperaoecB are closely allied to Sauruvets, from whicli they are distinguished by their 1-celled ovary

and 1-seeded

fruit (see this family).
They are equally near ChhranthaoecB in the aehlamydeous flowers,
the filaments joined to the ovary, the l-celled 1-ovuled ovary, orfhotropous ovule, sessile stigma, and
albuminous seed but in CMoranthacece the seed is pendulous, the embryonic sac is not persistent, the
;

leaves are always opposite, and their petioles are united into an amplexicaul 2-stipulate sheath.

The

orthotropy and basilar position of the ovule also bring Plperacece near Urticece, Lorantliacece, and even
PolygonetB.

between 35° north latitude and 42° south latitude, abound especially in tropical
numerous in the Indian Archipelago and the Isles of Suuda; whence they spread
north and south over the Asiatic continent. Africa is poor.in species but some grow in South Africa and
few more are met with in the African islands. The woody species are especially Asiatic, the herbaceous
PiperacetB, contained

They

America.

are less

;

;

American.
PiperacetB possess an acrid resin, an aromatic volatile

oil, and a crystallizable proximate principle
which is sometimes present in all parts of the plant, sometimes principally in the root or fruit.
The Pepper {Piper nigrum) grows wild and is largely cultivated in Java, Sumatra and Malabar.
Its fruit, gathered before it is ripe, dried and pulverized, is the Black Pepper, a spice known in Europe
the ripe fruit, macerated in water, then dried and cleared from its
since the conquests of Alexander
pericarp by friction, is White Pepper. The latter is preferred for use at table, but the other is the
better stimulant.
P. trioicum, which grows in Asia, is as much esteemed as a condiment as P. nigrum.
The fruit of the American species, P. citrifolittm, crocutum, Amalago, is similarly used. The Long Pepper
Its young
is the entire spike, gathered before it is ripe, of P. longum, a shrub of the mountains of India.
Cubebs (P. Cuheha) grows wild in
fruits have a still more burning taste than those of Black Pepper.

(piperine),

;

Its berries are administered in affections
powerful as those of Black Pepper.
Betel (P. Betel) has bitter aromatic leaves, which the inhabitants of equatorial Asia mix
with Areca-nut and lime to form a masticatory, which they use constantly, and which stimulates the
digestive organs in hot and damp climates; but the abuse of it makes the teeth as black as ebony, and

Java

;

its properties are as

of the urethra.

the

gums vascular.
The Ava, or Kava

bruised,

(P. methystioum),

chewed, impregnated with

is

cultivated in the tropical islands of the Pacific

saliva,

intoxicating and narcotic liquor, the frequent use of which

is

;

its root,

when

used to prepare a very
not less pernicious than that of Betel. This

and mixed vpith Coco juice,

is

Several American species are renowned for their
used as a sudorific by English doctors.
diaphoretic and antispasmodic qualities, as P. crystallimim, rokmdifoUum, heterophyllum, ohurumaya, &c.,
decoction of P. elongatum is administered as an autithe leaves of which are used in an infusion.
syphilitic in Peru, where also the ripe spikes of P. crocalum yield a saffron-yellow dye.
root

is

A

CCXVIII.
Flowers ?.

Perianth

SAURUREJE,
0.

Ovary

L.-C. Richard.

l-several-celled;

ovules ascending^ .prtho-

Embryo

antitropous, included on
Seeds
superior.
radicle
sac
embryonic
;
the top of the albumen in the
Aquatic or land herbs, perennial, with a creeping scaly or tuberous rhizome.
Stems either simple or slightly branching, jointed-knotty, cj'lindric and leafy, somepetioled,
times short or obsolete and scapigerous. Leaves radical or alternate,
intraan
to
or
adnate
base,
dilated
its
by
sheathing
entire, reticulate ; petiole
spadix
on
a
arranged
leaf-opposed,
Flowers
,
side.
2
petiolar sheath split along one
sometimes geminate, na,ked or
in racemes or dense spikes, terminal, solitary or
tropous.

with farinaceous or horny albumen.

furnished with one
furnished at the base with several coloured spathes, each flower
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or 2 collateral bracts.

Perianth

ovary, free or united below to
clavate, longer

its

than the bracts

;

0.

Stamens 3-6, or more, whorled

base, or inserted on its top

tlie

anthers introrse, 2-celled, opposite, contiguous, or

disjoined by the connective, dehiscence longitudinal.

composed of 3-5 more or

;

aroTind

filaments subulate or

Ovaet

superior or inferior,

and 3-5-celled with central placentasiijfmas terminating the free and narrowed

less coherent carpels,

with parietal placentati on ;
on their inner face ; ovules inserted at the central angle
of the cells, 2-4-8, 2-seriate, ascending or horizontal, orthotropous. Peuit of
follicles or 'a lobed berry.
Seeds few or solitary in each cell, sub-basilar, ovoid,
sub-globose or cylindric testa coriaceous, thick ; albumen farinaceous or horny.
tion, or 1-celled

tips of the carpels, papillose

;

Sauintrus,

Pedicelled flower (mag.).

Saururm.
ile

flower (ma^.).

Saurtirus.

Saururus ceimuus.

Transverse section of

cells ol ovary.

CHLORANTHACE^.
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Carpel cut vertically (mag.).

Fn

Houttuynia cordata.

Embeto

Oymnotheca chinensis.
Transverse section of
ovary, with parietal
1

L

i(

apical, situated in a superficial cavity of tlie

persistent embryonic sac

;

cotyledons very short

;

Gymn^theca chinensis.
Flower (mag.).

\i_rMi__ll.,

(mag.).

placentaticiu.

albumen, and enclosed in the

radicle superior.

GENERA.
Houttuynia.

Saururus.

Anemiopsis.

GymnQtheca.

Saurui'opsis.

Sawwre<s are near Piperacece in the intrapetiolar sheath, achlamydeous flowers, and antitropous
sac; but Pipei-acecs are dis-r

embryo enclosed, at the top of the albumen, within the persistent embryonic
tinguished from them by their l-carpelled 1-celled and ]-ovuled ovaiy.
This family has been found in tropical Asia, equatorial

South Africa, Japan, and extra-tropical
their affinity with PiperacetB.
The root of Saururus cernwus, which grows in America, is boiled and applied externally in pleurodynia.
The herbage of Houttuynia is used as an emmenagogue in Cochin China.

North America.

Saururece possess a

somewhat

CCXIX.

FLOWifRS

S

CHLOBAlirTHACB^, Lindl.)

or diclinous, achlamydeous.

orthotropous.

Deupb

a,ad

which confirms

CHLORANTHACE^l

(CHLOEANTHEiE, Br.

dulous,

acrid aroma,

fleshy.

Ovaet

Albumem-

1- celled,

fleshy,

\-ovuled ; OVTJLE pen-

copious.

Embeto

small,

eadicle inferior.
Small TEBES or undeesheubs, rarely annual heebs, aromatic, with opposite

antitropous, apical;

jointed-knotty branches.
or rarely entire

;

Leaves

opposite, petioled, simple, penninerved, dentate

petioles united into a short

amplexicaul sheath, 2-stipulate on each

CCXIX. CHLOEANTHACE^.
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Sarcandra chloranOwides.
Transverse section of fruit.

Flowers

Chloranthvs.

Young

fruit.

Cklorantlms.

Kipe

fruit.

Chloranthus.

Embryo

(mag.).

sunk in an avicular bract,
Stamens in the $ inserted on a common axis and
forming a spike, sometimes scattered and bracteate, sometimes close, imbricate and
ebracteate ^Zamew^s short; anther-cells marginal on the connective, dehiscence
Stamens in the 5 1-3, imited with the dorsal face of the ovary, the
longitudinal.
side.

or rarely naked.

small, terminal, or rarely axillary, each

Perianth

0.

5

2 lateral with 1-celled anthers, the intermediate one with a 2-celled anther; cells

—

—

;

CCXX. CEEATOPHTLLEiE.
introrse, opposite, dehiscence longitudinal

OvAET

735

filaments keeled, united

;

by their base.

3-gonous or sub-globose, 1-celled stigma terminal, sessile, obtuse or
depressed, furrowed or sub-lobed, deciduous ovule solitary, suspended near the top
of the cavity, orthotropous. Drupe fleshy, snb-globose or 3-gonous ; epicarp thick
endocarp thin, fragile. Seed pendulous, integument finely membranous. Embryo
antitropous, minute, included in the top of a fleshy copious albumen ; cotyledons very
sessile,

;

;

short, divaricate

;

radicle inferior.

PRINCIPAL GENERA.
Hedyosmum.

*

OUoranthus.

Sarcandra.

Cldm-antkacecB are very near Piperacece (p. 731).

They

Ascarina.

also approacli Saururece in the

They

flower, the filaments adnate to the ovary, orthotropous ovule, and copious albumen.

achlamydeous
are separated

by the fewer stamens, 1-celled ovary, solitary pendulous ovule, woody stem, and opposite
Payer has erroneously described and figured as anatropous the ovule of Chhranthus (Organ.,

leaves.
p.

423,

tab. 90).

GhhrantJms a,u&' Sarcandra grow in hot climates and especially
Ascarina inhabits the Society Islands [and New Zealand], Hedyosmum America.
Cltloranthacece are aromatic, and classed among excitants.
The' root of C. officinalis, which grows in
the damp forests of Java, has a very penetrating odour of camphor, and a sub-bitter aromatic taste it is
The celebrated botanist Blume found it efficacious
renowned in Java as an antispasmodic and febrifuge.
in the treatment of the fatal intermittent fever which, in 1824, killed 30,000 natives, and of the typhus
This

little

family

is [chiefly] tropical.

in the Asiatic islands.

;

The young shoots and the leaves of
Jamaica in popular medicine as antispasmodics and

fever which, in 1825, devastated several provinces of that island.

Hedyosmum, nutans and arhorescens are used

in

digestives.

CCXX. CERATOPHYLLEJE,
Flowers
AiSTTHBRS
0.

00

Embryo

.

Gray.

moncecious, sessile in the axils of the leaves, involucrate, achlamydeous.
OvART ] -Celled, 1-ovuled ; OVULE pendulous, orthotropous. Albumen

antitropous, thick

;

Aquatic submerged herbs,

Leaves whorled,

knotty.

S. Fr.

radicle

sessile,

filiform, acute, finely toothed.

inferior

much branched

;

;

plumule polyphyllous.

stem and branches cylindric, jointed-

exstipulate, dissected; segments 2-3-chotomous,

Flowers achlamydeous, monoecious,

sessile

in the

each sex enclosed separately in a 1 0-1 2-pjirtite involucre
with linear equal entire or cut segments. Flowers $ Anthers oo , crowded in the
centre of the involucre, sessile, ovoid-oblong, 2-3-cuspidate at the top ; cells 2, collaFlowers § Ovary solitary,
teral, buried in a cellular mass, rupturing irregularly.
sessile, sides cuspidate a little above the base, 1-celled style terminal, continuous with
axils of the leaves, those of

:

'•

;

the ovary, attenuated, tip with unilateral stigmatic papUlge ; ovule solitary,"pendulous
from the top of the cell, orthotropous. Nut coriaceous, enclosed in the persistent
involucre, armed with 2 basilar accrescent points, and terminated by the persistent
testa finely membranous, thickened around the hilum,
Seed pendulous
style.
Embryo antitropous ; cotyledons oval, thick ; radicle very short,
exalbuminoTls.
;

inferior

;

plumule herbaceous, sub-stipitate, polyphyllous, equalling the cotyledons.

ONLY GENUS.
Ceratophyllum.

;
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Veratophyllum.
flower (mag.).

(J

Ceratophyllum.
Cej'atophi/Uum.

Young stamen

Transverse section of
anther (mag.).

(mag.).

Ceratophyllum,

Adult stamen with
dehiscent anther (mag.).

Ceratophyllum.

Embryonic sac with
the

Ceratophyllum submersum.

first

of the

p,ppearance

embryo

(mag.).

Ceratophyllum.
Vertical section of young
ovary (mag.).

Cei-atophyllum.
Vertical section of
fruit (mag.)'

The

Ceratophyllum,
pistil (mag.).

Young

Ceratophyllum.
pistil (mag.).

Adult

Ceratophyllum.
Seed, showing the
embryo through the te&ta
chalaza at th^ top.

Ceratophyllum,
laid open,

Embryo

showing the 2 cotyledons, and the plumule
in the centre (mag.).

they have, like ChlorantliacecBj opposite leaves,
but they
are aquatic^ their leaves are capillary, and their seed is exalbuminous.. They have the same analogies
with UrticecBj but in this family the flower has a perianth, and the ovule is basilar. They resemble
affinities

of Ceratophyllecs are not obvious;

diclinous achlamydeous flovrers, a 1-celled 1-ovuled ovai'y, and a pendulous orthotropous ovule

;

,

CallitrichinecB only in

being aquatic and achlamydeous, and having involucrate flowers and a 1-celled and

1-ovuled ovary. Brongniart was the first to point out the similarity of structure between the seeds of
Ceratophyllum and of Kelumbium (page 210).
This family is composed of a small nuniber of species inhabiting stagnant water in Europe, Asia, and

North America.

They

possess no

known

useful quality.

—

;

CCXXI. PODOSTEMACEiE.

CCXXI.

PODOSTEMACEJE}

(PoDOSTEMEiE, Richard.

—Podostemaoe^, Lindl.)

[Ploweks ^ or diclinous. Perianth
or simple.
Andkcecium hypogynous,
Stamens definite or indefinite. Ovaet 1-3-ceUed stigmas 1-3, sessile
on a style
ovules numerous in the cells. Capsule septicidal. Seeds minute,

1-S-seriate.

or

V37

;

;

albuminous.

—Aquatic hbebs, sometimes frondose, often resembling Algse or Hepaticese.

Watek-plants, with a

distinct simple or branched stem and leaves, or with
these confluent into broad or narrow Alga-like fronds. Ineloeescence various,
often scapose ; scajpes 1- or many-flowered, arising from a tubular sheath or involucre,

or naked.

Flowers unisexual

or 5

,

naked or monochlamydeous, usually enclosed
which is at first closed, then bursts ; mouth

in a spathaceous marcescent involucre,
2- or

more- lobed.

Perianth 0, or calycine or petaloid, 3-lobed or -partite, memStamens definite or indefinite, free or monadelphous, erect
or membranous, marcescent; anthers ovate-oblong or linear,

branous, marcescent.
filaments linear flat

2-lobed, dorsifixed, dehiscence longitudinal; pollen powdery, globose didymous or

Staminodes filiform or subulate, as many as and alternate with the stamens,
them or outside them, or more than them, or 0. Ovary free, sessile
or stipitate, central or excentric, smooth or costate, 1-3-celled style cylindric or
;
3-gonous.

or inserted with

;

stigmas 2-3, simple or dilated or laciniate or toothed, rarely 1

capitate

;

ovules

numerous in each cell, attached to thick axile or slender parietal placentas, anatropous.
Capsule 1-3-celled, septicidally and septifragally 2-3-valved, manyseeded valves equal and persistent, or unequal, the smaller deciduous. Seeds
microscopic, compressed ; testa mucilaginous ; tegmen membranous ; albumen 0.
;

Embryo

straight, oily

;

cotyledons erect

;

radicle very short, obtuse.

—

Teibe I. Htdeostachte^. Mowers naked, dioecious. Ovary 1-celled
nating with bracts placentas linear, parietal. Hydrostachys.

;

carpels 2, alter-

;

—

Teibe II. E upodostemace^. Flowers g witbont perianth and enclosed in an involucre.
Ovary 2-3-celled, with axile placentas, or l-ceUed with a central placenta. Mourera, Jpinagia,
Bicrcea, Podostemon, Hydrohryum, Castelnavia, Tristiclia.

The affinities of Podostemacem are most obscure. I have suggested that they are reduced forms of
The decidedly dicotyledonous embi^o removes them from all the
Zmtihdarinecs or Scrophularinem.
Lindley has suggested Fiperacets and CaUiMonocotyledons with which they have been compared.
triche, Meissner Ceratophyllece ; more lately Lindley allies them undoubtingly to Elatine<s.
Podostemaeea are natives of rocky river-beds in the tropics ; Sydrostachys is Madagascarian ; Bicrma
One Podostemon inhabits temperate North
and Tridicha are Asiatic, Madagascarian, and American.
America ; the rest of the family are chiefly American, except Sydrohryum, which is Indian.
The only known use of the family is that the South American Indians make some use of
ashes.

their saline

Ed.]
'

This order

is

omitted in the original.

Its characters are taken

3b

from Tulasue's monograph.— Ed.
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BATIDE^.

CCXXII.

Uatis maritima.

plant.

S

S

B, maritiina.

catkin.

LindL

9

Balls.

Satis.

plant.

Batis.

Mower

<? -sVith

catkin (mag.).

Balls.

9

Ma.ct (mag.).

g

Balls.

Balis.

Calyx (mag.).

spike cut vertically (mag.).

Balis.

Fruit cut transversely (mag.).

Littoral saline greyish-coloured plants.

Leaves

9

Seed (magO.

Balis.

Embryo

(mag.).

Stems branched, straggling, weak.

opposite, oblong-linear or obovate-oblong, sessile or sub-sessile, flat above,

convex below, fleshy, exstipulate. Flowbes dioecious, arranged in 4 rows, in conical
oblong spikes, opposite, sessile, green.
$ Flowers distinct bracts cochleariform,

—

;

:

obtuse or very shortly acuminate, concave, entire, persistent, close together. Calyx
membranous, campanulate, or in a compressed cup, truncate, bilabiate. Petals 4,
claws united
jecting

;

;

limb rhomboidal.

Stamens

filaments subulate, glabrous

;

4, alternate

with the petals, and pro-

anthers 2-celled, introrse, oblong, didymous,

—

incumbent, versatile, dehiscence longitudinal.
Ovaet rudimentary or 0.
?
Floweks imited into a fleshy spike bracts as in the $ , deciduous, the 2 lower united.
Caltx and coeolla 0. Ovaries 8-12, coherent, and adherent to the base of the
style
stigma capitate, sub-bilobed ovules solitary, erect, anatrobracts, 4-celled
;
pous ; pericarps 4-celled, united, and forming a fleshy ovoid conical fruit ; endocarp
;

;

;

:

CCXXni. CONIFEE^.
coriaceous.

Seeds

Embeto conformable

oblong,

erect,

to the seed

;

exalbuminous

straight,

739
;

membranous.

testa

cotyledons fleshy, oblong, compressed

;

radicle short,

near the hilum.

ONLY GENUS.
Batis.

The

affinities

of Batis are very obscure

flowers would appear to
ZygophyUecB through Tribtdus.

in habit it resembles Chmnpodiacea, but the structure of
indicate a closer analogy with Reaumuriaceee, TamarisdnecB, and some

its

;

Batis inhabits the seashores of tropical America.

CCXXIII. CONIFERJE,

Jussieu.

(Abietin^, Cupebssin^, Taxing, L.-G. Richard, et Gnete^, Blume.

—

Gtmnospbemaettm pars, Brongniart.)

Elowees diclinous, amentaceous, achlamydeous. Ovaet, style and stigma 0;
OVULES naked; miceopyle gaping, receiving directly the pollen-grains. Seed albuminous.
Embeyo with 2 or more cotyledons. Stem woody. Leaves scattered, opposite,

—

whorled or fascicled,

Tebes, or UNDBESHEUBS Or SHEUBS, usually resinous, wood without proper vessels,
and composed of fibres with one or more series of concave disks buds naked or
protected by scales. Leaves exstipulate, usually persistent, scattered, distichous,
opposite, ternate, imbricate, or fascicled on shortened branches, simple, entire, or
;

rarely denticulate, or very rarely lobed, usually linear or acicular, often boat-shaped

or scale-like, rarely elliptic or flabellate, always with simple nerves, very rarely re-

duced to teeth in the axils of which spring branches dilated into phyllodes [Phyllocladus"], sometimes dimorphous (some acicular, the others scale-like) on the same
individual (Juniper).
Flowbes in catkins, monoecious or dioecious, achlamydeous;
catkins $ composed of antheriferous scales ; anthers of 1-20 parallel or radiating
contiguous or distant cells, adnate to the scale (dilated or peltate), which serves as
connective and filament, sometimes pendulous {Araucaria), dehiscence longitudinal,
rairely transverse ; pollen sometimes of 2 rather turgid vesicles, united by an intermediate membrane {Pinus, Abies, Dacrydium, Podocarpus, &c.) ; sometimes of
very small smooth globose grains {Arauca^-ia, Sequoia, Gunninghamia, Cupressinew,
Plowees ? reduced to naked ovules,' usually orthotropous, springing from
Taxineoe).
or a cupuliform disk ; micropyle gaping, endostome often prolonged
scales,
spreading
Feuit sometimes forming a dry strobilus, or fleshy by the
tube.
into a styloid
and often hardened scales, sometimes drupe-like with a
thickened
union of the
testa; sometimes surrounded by a fleshy cupule.
crustaceous
or
fleshy coriaceous
horny or fleshy-farinaceous, or oily, rarely
albumen
winged;
often
Seed naked,
several rudimentary embryos, of which one
containing
originally
ruminate {Torreya),
only
'

is

developed.

Embsyo

axile, usually antitropous, often furnished

[The outer coat of the so-called naked ovule of

Cmiferts and Gycadece is by various botanists considered to be a true but incomplete ovary a disputed
;

3b

point which has 'given rise to

coat

is

discussion

and

TJnder a third theory the outer
regarded as of the nature of a dislc.—Ed.]

volumes of

2

much

with a very

literature.
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long sTispensor formed of a skein of filaments ; cotyledons 2 or several-whorled (or,
according to Duchartre, 2, each niany-partite and opposite), epigeous or hypogeous
in germination ; radicle superior or inferior.
Coniferts, so

remarkable for the exceptional structure of

tlieir

woody

fibres, for their

seed containing

but one, v^hich has often several cotyledons), and for the long
interval between the fertilization of the ovules and the ripening of the seeds, are distinctly characterized
originally several

embryos

(all abortive

by the extreme simplicity of their reproductive organs, and form with Oycadea (the flowers of which are
equally reduced to naked ovules) an isolated group in the Vegetable Kingdom [knovrai as Gymnospeiins].
They might be considered as intermediate between Phcenogams and Cryptogams, if a few external resemblances only were noted, such as those which exist between Ephedra and Equisetum, CycadecB and
FiKces, &c.

Pine.

Seed-scale.

M. micropyle.
Pinus

sylvestris.

ch. cbalaza.

—
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Pine.

Eipe pollen (mag,).

Pine.

Seed.

Pine.

Pine.
figure, showing"
the suspensors and
rudimentary embryos.
(R. Brown.)

Seed cut vertically

Imaginary

(mag.).

Araucctria.

Antheriferous

Fir.

Pme.
Germinating embryo.
T. canlicle

;
C. cotyledons surrounding
the plantule.

Suspensor adhering
above to a micropylar
vesicle, and terminated
below by a rndimentary embryo.

Arthrota:pis:

sc

Ovuliferons scale.

Podocarpus.
Section of ovule.

Sequoia.

Sequoia.

Ovulif erous scale.

Section of ovule.

ConifercBy which have played so -considerahle a part in all the geological epochs of our planet, are to
day one of the most numerous and widely-spread families in the world.
They form a class rather
than a family, and their trihes may be considered as so many distinct orders, themselves capable of subdivision.
These tribes or sub-orders are the following
this

:

Tribe

I.

ABIETINJEJ, L.-O. Rich.

Tk-bbs, usually tall, often gigantic, resinous, trunk conical, branches numerous,

most frequently whorled; or shrubs with divaricate branches buds naked
Leaves usually persistent, stiff, narrow-linear, subulate, lanceolate or
;

or scaly.
elliptic,

—
CCXXIII.
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;

COMFBR^.

scattered, or united in 1-7-foliate fascicles, girt at tlie base witli a scarious sheath

Eloweus monoecious, or rarely dioecious, stamens and OYuliferous scales
arranged around a common axis, and forming terminal or lateral catkins.
Catkins $ Stamens numerous, naked, more or less compact ; filaments very short,
thick, usually prolonged at the top into a scale-like straight or inflexed connective
anthers sometimes 2-celled, with ovoid-oblong apposed cells, separated by a more or
less developed connective which extends beyond them ; sometimes 3-many-ceIled
cells cylindric, 1-2-seriate below the connective, dehiscence longitudinal or transverse ; pollen composed of 2 vesicles united by an intermediate membrane.
Catkins
OvuLiFEEOUs SCALES usually numerous, sessile on their axis, or shortly ungui?
culate, never peltate, imbricate, accrescent, naked, or inserted in the axil of a
bract which is early arrested or accrescent, exceeding the scale ; ovules with inferior
micropyle, 2 collateral [Pinus, Abies, Picea, Larix, Gedrus) or 3-5 {Gunninghamia,
Arthrotaxis), or 6-9 {Sequoia, Sciadopitys), or solitary [Araucaria, Eutassa, Dammara,
Bacrydium, Podocarpus), inserted by their base towards the middle of the scale, or
sometimes adnate to it throughout their length, near its top {Araucaria, Podocarpus),
orthotropous, or very rarely anatropous {Podocarpus, Bacrydium).
Cone usually
composed of persistent or deciduous seminiferous scales, woody or coriaceous,
thickened, or thin at the top.
Seeds as many as the ovules, inverted, adhering to
the scale, or caducous testa coriaceous or bony, rarely soft {Podocarpus), often terminating in a membranous wing above {Pinus, Ahies, &c.), or unilateral {Araucaria) ;
albumen fleshy, oUy.
Embkyo with oblong-linear cotyledons ; radicle cylindric,
(Pinus).

spirally

:

:

;

inferior.

[Under the tribes of this important family I have thought it right to introduce
all the genera, as given in the latest work on the subject, by Parlatore, in De Candolle's Prodromus ' :—

the sub-tribes and

'

Sub-tribe

Aeaucaeib^.—Anthers 6 or more,

I.

Seeds

arranged, deciduous.

solitary,

—

2-seriate, linear.
Scales of cone spirally
pendulous, wingless, or unequally winged ; cotyledons

or 2-partite. Leaves flat, often broad, or 4-.gonous, sub-opposite or spirally arranged.
* Araucaria, (^Etitassa'), *Da/mmara.

2, entire

Sub- tribe

—

Ajitbers 2, sub-globose or oblong. Scales of cone spirally arranged,
Seeds 2, collateral (rarely 1 arrested), pendulous, usually winged coty2-00 -partite. Leaves various.
*Pimcg, {^Larix, *Gedrus, *Picea, ^Abies, Tsuga,
II.

PiNEai.

usually persistent.

ledons

2,

;

—

Pseudolarix).

—

Sub-tribe III.
TASODiBis.
^Anthers 2-5, rarely 9, l-seriate.
Scales of cone spirally
arranged (wborled in Widdri/)igtonia), usually persistent. Seeds 3-9 (very rarely fewer),
cotyledons 2, usually entire. Leaves usually linear, rarely scale-like.
winged or not
^Gwvninghamia, * Arthrotaxis, *8ciadopitys, ^Sequoia, Gryptomeria, Glyptostrohus, Taxodium,
;

—

Widdringtonia.
Sub-tribe IV. CuPEESSiNEiB. (See Tribe 11. fJitjoresMMeoB, p. 744) Anthers 3-6, rarely 2.
Scales of cone 4 or more, decussately opposite, or 3—4 in a whorl, persistent, free or connate
Seeds erect, 2-3-winged, rarely wingless cotyledons 2, usually entire. Leaves
(Juniperus).
;

opposite or whorled.

Actinostrohus, Frenela, Gallitris, Libocedrus,

JDiselma, Fitzroya, GhamcBcyparis, Cupressics, Juniperus.

—

Thuja, Thuyopsis, Biota

CCXXIII. CONIFERJa.

743

Pines, Firs, Larches, and Cedars, which composed the genus IHnus of Linnseus, cover a vast area of
the northern hemisphere ; they are gregariovis on the mountains of temperate regions, and descend towards
the plains as they approach the pole ; in the Alps they mark the limit of arborescent vegetation (P.

Many species of Pinus, L., occur in North America, from the lofty mountains of Mexico
Ocean there are fewer in Europe. Asia possesses the Cedar of Lebanon [and of the Taurus],
and that of the Himalayas (Deodara) [and North Africa the Cedar of the Atlas]. In China and in Japan
are found the singular Sdadopitys and Cunninghamia, besides all our European genera.
Sequoia sempervirens and giganten are Californian and Mexican trees which attain a height of 300 feet, and the trunk a
circumference of 80.
As Dr. Hooker has remarked, it is the southern hemisphere which possesses the
largest number of genera which are not found elsewhere, or but rarely.
Such are, amongst Ahietineca, the
genera Dammara, Eutassa, Araucaria, Arthrotaxis, Dacrydium, Podocarpus, &c., and of the other tribes
Pumilio, Larix).

to the Frozen

;

the genera

Actinostrobus, Pachyhpis, Thuja, Phyllocladus, &c.

Callitris,

Araucaria forms vast forests on the mountains of Brazil and Chili ; Dammara grows in the Moluccas
[Pacific Islands] and New Zealand ; Eutassa is Australian, Norfolk Island and New Caledonian ArthroDacrydium
taxis, which is remarkable for having the habit of Lycopodium, is confined to Tasmania.
belongs principally to New Zealand [but extends to the Malayan Peninsula, Tasmania, and New CalePodocarpus is cosmopolitan, inhabiting Australia, New Zealand, tropical Asia, Africa, Chili,
donia].
Japan and the Antilles.
;

AUetinece, besides their elegant habit, gigantic stature, their persistent [except Larix, Pseudolarix,

and Qlyptostrohus] and singular leaves and fruits, which give so marked a character to the landscape,
take the first rank amongst plants useful to man ; this depends principally on the nature of their wood,
which is flexible, light, and so saturated with a resin as to resist humidity and avert decay. This durability
The resins which they
of Abietinecs renders them useful for building purposes, both on land and water.
The trunks of Pines, Firs, and Larches
contain are very important both in the arts and medicinally.
especially either exude or yield by incision Turpentine, a semi-liquid substance, acrid and of a penetrating
odour, essentially composed of a fixed resin dissolved in a volatile oil, in combination with a certain
Several natural and artificial products are obtained from turpentine, which,
quantity of succinic acid.
according to its consistency and the season of the year, is desig-nated as ' en p&te,' ' de barras,' ' de galipot,'
Exposed to the sun it is termed YeUow or White or False Venetian Turpentine. Oil of turpentine is that
Distilled over a gentle fire, it yields the spirit of turpentine so extensively used in
refined by filtration.
The
the arts, and which, when mixed with alcohol, forms the liquid hydrogen, used for lighting.
residuum of the distillation is rosin (arcanson or colophane or colophmiy). The galipot, triturated in water,
Pitch is prepared by burning in a copper the resinous refuse. Tar {poix
is the yellow resin of commerce.
obtained by burning the refuse of the preceding products in a
pitch,
is
half-liquid
hrais
gras)
or
noire
being burnt in a
covered veasel. Lampblack is the product (soot) of all the above-named materials, after
The turpentine
powder.
impalpable
an
deposited
as
is
smoke
which
the
in
to
chamber
leading
a
furnace
Venetian Turpentine.
of the Larch (Larix evropaa) is most esteemed of any, and is known as
The Balm of Gilead Fir {Ahiss hahamea), a North American tree, yields Canada Balsam, a sweet.

America antisyphilitic qualities are
scented turpentine, administered in afiections of the urethra; in North
Banksiana as a sudorific. The
attributed to a decoction of its root. The Canadians use the cones of Pinm
ship-building, timber- work, planks and
Silver Fir (Abies pectinafa) is one of the most useful species for
The Larch yields,
used medicinally.
;
its buds, which are resinous in smell and taste, are
furniture

Manna of BrianQon, and which is
besides tui-pentine, a white substance, sugary and laxative, named
gum arable. From the trunk of Pinus Sabiniana, of North America, exudes under heat a
(Cedrus Libani) is one of the most
substance (pinite) analogous to the preceding. The Cedar of Lebanon
read in the Bible that
incorruptible.
majestic species of the family ; the Jews looked upon its wood as
Larch' or Cypress
that
probable
but
it
is
Lebanon,
Mount
on
cut
the Temple of Solomon was built of Cedar
The Deodar (C.
wood was used, these being much more durable and compact, and less likely to split.
Afifehamstan it
Himalayas
and
inhabits
the
Eastern
Lebanon,
of
that
Deodara), a species as beautiful as
The
an oil efficacious in certain cutaneous disorders.
yields
and
Hindoos,
the
sacred
by
considered
is
analogous to

We

:

found nowhere in Syria or Asia Minor.
The wood of the Lebanon Cedar is very bard and
1

Larch

is

closely-grained in its native forests, though soft
loose in cultivation,— Eb.

and

—

,

:
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Stone-Pine {Finns Pined) is a very picturesque tree of the Mediterranean region, of which the seeds,
called ' pignona doux,' are of an oily, mild and agreeable taste, as is also the case with the seeds of P.
Cembra, an alpine species, which are used as food by the Siberians.
Linnaeus informs us that the Lapps and Eskimos, for want of cereals, find material for bread
which they bake slightly and reduce to

in the inner layer of the bark of Finus sylvestris and Abies alba,

From
; with this flour they make thin cakes, which they keep a long time, and consider excellent.
the young shoots of several kinds of Fir may be prepared an antiscorbutic beer [as Spruce beer from the
tops of Abies excelsa'] those of Daciydium cupressinum, a fine New Zealand tree, contain a slightly bitter
resinous matter, of which Captain Cook availed himself to prepare a drink with which he cured his
flour

;

The bark of Finus Pinea, Cembra, maritima, &c., was formerly valued for its astrinused in tanning leather.
On the old roots of P. Massoniana a peculiar brown scabrid
fungus grows, which is waxy and whitish within, and of which a decoction is used by the Chinese and
Japanese in diseases of the lungs and bladder. Dammara onentalis is a large-leaved tree of the Malayan
Archipelago, and yields Dammar, a white and hard resin, analagous to copal ["sed throughout India to
sailors of scurvy.

gency, and

is

australis) is one of the tallest trees in New Zealand
a resin
It
found in semi-fossilized blocks, which bear the name of Kapia.
resembles elemi ; the natives pound and burn it to obtain a soot, with which they tattoo their faces [and
The seeds of Araucaria bradliensis
it is largely imported into England for the manufacture of varnish].
and imbricata are edible, like our Chesnuts [those of A. BidwiUii, in Australia, form the chief food of
whole tribes of natives during certain seasons], as are those of some species of Podocarptes, and especially
The hard light and durable wood of P. Totara is much sought by the New Zealanders
of P. neriifolia.
[The wood of Dacrydium
for the construction of canoes [it is the best wood in those islands].

render fabrics waterproof].
exudes from its trunk which

The Kauri (D.

;

is also

Franldinii, a magnificent tree, confined to a very limited area on the west coast of Tasmania,

is a beautiful
procured from the lignites of the Baltic
shores the most transparent pieces are worked into ornaments varnish and medicine are also prepared
Petroleum, a liquid bitumen, of which abundant springs are found in some countries, has the
from it.

furniture

wood

of a golden colour.]

Amber

is

a

fossil resin,

;

same

;

origin as amber.

Tbibe

II.

OUPBESSINE^,

L.-G. Rich.

Trees or shrubs, resinous, branched ; iranches mostly scattered, cylindric or
sometimes angular iuds naked, or rarely scaly. Leaves persistent, opposite or
whorled in threes, or scattered, very often adnate and decurrent, narrowly linear
Flowers
or scale-like, usually small, stiff, imbricate, rarely caducous (Taxodium).
monoecious or dioecious, stamens and ovuliferous scales inserted on a common axis,
Catkins $
usually ebracteate," imbricate, and forming terminal or lateral ca.tkins.
Stamens numerous, naked, nearly horizontal ; filaments short, thick, prolonged into
a scale-like connective, and peltate excentricaUy ; anthers 2-3-celled or more, separate,
adnate, ovoid or oblong, dehiscence longitudinal ; pollen globose. Catkins $
Ovuliferous scales few, peltate, very often mucronate at the back, below the tip,
whorled in one or several series around a more or less shortened axis ; ovules solitary
geminate or numerous, sessile, inserted at the base or towards the middle of the
micropyle superior.
Fruit a cone with woody or fleshy scales,
scale, orthotropous
Seeds solitary or
closely connivent, or sometiaies bony within {Juniperus drupacea).
geminate, rarely numerous testa thin, woody or bony, angular or with a membranous
;

:

;

;

margin.

Bmbrto

antitropous, in the axis of a fleshy scanty

rarely 3-9, oblong, obtuse

;

radicle cylindric, superior.

[See Sub-tribe IV. Cupressinece, p. 742]

albumen

;

cotyledons 2,
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Thuja.
flower (mag.).

9

Thuja.
flower (mag.).

<?
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Cypress.
flower (mag.).

Cypress.
Seminiferous ?
scale, separated
from the cone.

Thuja

orientalis.

Tomig

{Biota.)

Thvja.
(mag.).

cone.

S catkin

Fruit, entire

<?

Cypress.
oatldn (mag.).

Juniper.
and cut transversely.

Juniper.
Fruit laid open
(mag.).

9 Juniper.
(Juniperus communis,)

.-It

1
Thuja.

Tliuja oHentalis.
Ripe fruit.

Cypress.

Seed, entire

Seed, entire
vertically (mag.).

Juniper.

and cut vertically (mag.).

Seminiferous scale (mag.).

and cut

they extend from Central Europe to tlie eaatem extremity
;
they are spread over North America, South Africa, and Australia.
Junipers and Cypresses
inhabit all the northern temperate zone the common Juniper {Juniperus communis) ascends to the snow
CupressinecB prefer a temperate climate

of Asia

;

;

Cryptomeria and Biota belong to China and Japan, as do Thuyopsis and ChcfmcBcyparis, several
species of which are also American. Taxodium and Thitja belong to North America [and Japan], Lihocedrus
line.

to Chili

and

New

Zealand, Widdringtonia to South Africa and Madagascar, Frenela [and Actinostrobtis']

to Australia, CaUitris to

North Africa, [JDiselma to Tasmania, Fitzroya to

ChiliJ.

Cupressinea: possess volatile resinous matters with properties analogous to those of AbietinecB.

essence contained in their herbaceous parts and fruit

is

The

of the same nature as the essence of turpentine,

but the resin which exudes from their trunk contains only traces of volatile oil, and no succinic acid.
Other
resin, combined with an astringent principle, is in some species stimulating and tonic.
Citpressinees are useful in manufactures, from the hardness and aroma of their wood.

This

The common Juniper

(Juniperus communis'), a dioecious tree, like all

its

congeners,

is

a native of

improperly called berries, which contain sugar, and
are thus fermentable ; they also yield a medicinal extract or }-ob, which is sugary, resinous and very
stomachic, and enters into the composition of gin. The aromatic wood of the Juniper is used for

Europe and Siberia j

it

produces fleshy

fruits,

fumigating.

The

fruits of J. Oxycedrus,

a shrub of the Mediterranean region,

may

replace those of the preceding

wood, when burnt in a closed vessel, gives off an oily liquid, with a very strong empyreumatic
The leaves of J. Sabika, a European shrub, contain a foetid
odour, need in veterinary medicine.

species

;

its

•

—

—

—

;;;
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volatile oil, whicli is anthelminthic and an emmenagogue.
.7.
Virgmiana, commonly called Red Cedar,
has leaves vyith a resinous scent, but not foetid, whicli may be substituted for those of J. Sabina.
Its
reddish sweet-scented light wood is easily worked, and used in making lead pencils [as is- its variety J.
Bermudiana, of which the celebrated Bermuda sailing vessels are also made].

Taxodium

swamps, now naturalized in
Anglo-American medicine, and its resin is

distiohum, the Deciduous Cypress, is a tree of the Louisianiau

several parts of Europe.

Its cones are used as diuretics in

The roots produce conical hollow excrescences [several feet high], of
which the Americans make beehives. The Cypress (Otipressits semper virens) grows wild in the Levant
its sombre hue has caused it to be consecrated to the dead, but the variety pyramidale is more partipraised as efficacious in arthritic pains.

cularly planted in cemeteries

(Biota orientalis),

commonly

reign of Francis the First.
treacle,

;

its

wood

is

The Thuya

hard, reddish, aromatic and nearly indestructible.

was introduced into France in the
whose branches exhale a strong smell of

called Tree of Life, a native of China,

T. occidentalis, an

was formerly recommended

American

species

for its diuretic qualities.

Callitris

quadnvalms, a Mauritanian tree,

known as Sandarac. At the base of its trunk enormous knots are produced, called by the
Romans Citron-wood, of which they made tables, which were bought for their weight in gold

secretes a resin

ancient

Pliny mentions one purchased by Cicero for 8,750Z., and another which was sold by auction for 12,260/.

Teibe

TAXmE^, L.-C.

III.

Rich.

Trees or shrubs, not resinous branches scattered, rarely whorled huds scaly.
Leaves persistent or annual {Salishurya), scattered or disticlious, rarely fascicled
;

;

(Salisburya), simple, entire, rigid, linear, sometimes flabelliform, lobed, or reduced

to a scale whicli bears in its axil a branch dilated into a phyllode (Phyllocladus).

Flowers dicecious, the $ in sub-globose or elongated catkins, the 5 solitary, or
united into a short spike, often surrounded by imbricate bracts at their base.
Catkins $ naked or with scales at the base. Stamens numerous, naked, arranged
along the axis of the catkin

;

filaments very short, prolonged into a laciniate connec-

tive {Salishurya, Phyllocladus), or peltate {Taxus)

longitudinal

;

a cupuliform disk, at

first

anthers 2-3-8-celled, dehiscence

;

Flowers $ naked

pollen globose.

short, then

or bracteate, each inserted

on

accrescent; ovule solitary, sessile in the

Drupe composed of the
centre of the disk, erect, orthotropous ; micropyle superior.
thickened and fleshy disk, surrounding an erect seed, with bony testa, or sometimes
Embryo antitropous, in the axis of a fleshy dense albumen,
fleshy {Salishurya).
sometimes farinaceous {Taxus), or ruminate {Torreya) ; cotyledons 2, semi-cylindric
radicle cylindric, superior.

PBINCIPAL GENERA,
*

Taxus.

*

Phyllocladus.

Pherosphsera.

Torreya.

*

*

Salisburya.

Lepidothamnus.

Cephalotaxus.

Saxe-Gothea.'

TaxinecB are separated from the preceding tribe, both by the succulent cup which surrounds their
They are met with in all temperate regions, as well as on tropical
and by their fleshy testa.

seeds,

mountains in Asia and America.
haccata),

which

other Floridan

Central and Mediterranean Europe possess the

spread over North Asia [and America].
Phyllocladus inhabits Tasmania, New Zealand

is also
;

Of Torreya one

[New

common Yew (Taxus

is Japanese, the
Caledonia and Borneo]
Cephalo-

species

;

taxus and Salisburya are natives of Japan and China [Fherosphcera of Tasmania, and Lepidothamntis and
Saxe-Gothea of Chili].
Taxinete secrete, like the preceding Conifers, but much less abundantly, resinous juices combined

with a volatile oil, and astringent bitter, sometimes narcotic-acrid principles.
formed forests in some parts of Europe its longevity is greater than that of
;

'

To

these Parlatore adds

Bacrydium and Fodocarpus, both included under

The common
!>ny other tree

Abietinecs

by

Yew
;

its

others.

formerly

red wood,
Ed.

;;
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Phyllodadus.
Foliaceous flowering brancli.

Phyllocladus.

Tonng

fruit.

Gingko.

(Salisburya adiantifolia.)

Seed germinating.

747

Gingko.
Fruit cut.

hard and capable of receiving a high polish, was much valued in cabinet-work [and for making bows]
the flesby cup of its fruit contains a mild mucilaginous juice, and may be eaten harmlessly; but its seeds,
and especially its leaves, are said to be very poisonous [its wood-fibres are remarkable in presenting a
spiral line].
The Gingko (Salishurya adiantifolia) is considered sacred in China and Japan, and is planted
around temples. Its seed, with a fleshy and oily testa, exhales when ripe a strong smell of rancid butter
in Japan it is considered a digestive, and always
its kernel tastes like a filbert, though slightly harsh
;

served at banquets.

CCXXIII. CONIFEEiE.
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Tribe IV.

GNETAGE^,

Lindl.

Large or small trees, or undeeshsubs, not resinous, often sarmentose ; branches
jointed-knotty, opposite or fascicled, sometimes aphyllous, slieatted at the joints, or

with very small setaceous leaves {Ephedra), or with oval penninerved entire leaves
(Gnetum), or with only 2 large permanent radical leaves {Welwitschia). Flowers
monoecious or dioecious, with sheaths or laciniate scales, the ? with a membranous
tubular bifid calyciform sheath. Stamen solitary (Gnetum), or 6-co united into a

Ephedra.
£pliedra.
Fruit, entire and open (mag.)

Ephedra.
Seed, cut (mag.).

Germinating seed,
showing the 2 cotyledons and radicle.

.
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Welwitschia,

Entire plant, l-18th natural size

;

furnished with its cotyledons, which take the place of leaves.

WelwUscMa.
5 inflorescence with
ite bracts.

WelwUschia.
5^

flower, deprived of ite
bracts.

Welwitscliia.

Ovules cut vertically.

WelvsitscMa.

Weltcitschia.

Welwitscliia.

Bipe cone, natural

size.

2 flower, laid open.

Welieitschia.

Scale of a young cone, and
Ovule showing the nucleus
nucleus before the appeai-ance
and its integuments
of the integuments.
developed.

;
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column ; anthers

witli

2-4

cells,

opening at the top by as

many

pores or valvules
and then abor-

ovule solitary, sometimes in the centre of the stamens {Welwitschia)

orthotropous ; fi-imine membranous, open or notched at the top
secundine exserted as a styliform tube which expands into a perforated
stigma-like more or less persistent disk {endostome).
Seed with coriaceous or fleshy

tive, sessile, erect,

(exostome)

testa.

;

Embryo

antitropous, in the apex of a fleshy albumen

;

radicle superior.

GENEEA.
Gnetum.

Some

Gnetacecs,

Ephedra.

by the pinnate and anastomosing nerves

Welwitschia.
of their leaves (Gnetum), and

by the

but
with large punctate vessels, establish the passage from Coniferce to the other Dicotyledons,
and in particular to Casuarinem through Ephedra, and to ChloranthecB through Gnetum.
Gnetum Gnemon, faniculare, edule, and Brunonianum are aU natives of tropical Asia ; G. urens and
nodiflorum, &c., of Guiana. Ephedra inhabits temperate regions of both hemispheres, affecting salt deserts
and the edges of torrents; some species ascend into the alpine region, both in Europe (E. helvetica) and
\E. distaehya, alata, altissima, fragilis,
America (E. andina) [and E. vulgaris in the Himalayas].
campylopoda, and vulgaris inhabit the Mediterranean region. E. andina, americana, triandra, &c., are
American.]
The most curious of the Gnetacece, and perhaps of all Dicotyledons, is that which was discovered a
few years ago on the west coast of Africa, near Cape Negro, by Dr. Welwitsch. It never exceeds a foot
It bears no appendages but
in height, but the stem is often more than four feet in diameter.
its two cotyledons, which last throughout its life, i.e. more than a century, and in time grow to an
extraordinary size, attaining six feet in length and two to three in width ; they are green, very coriaceous,
and torn by the wind into numerous segments which spread out upon the earth. Along the margin of its
enormous platform-like stem, marked with concentric circles, rise short dichotomous floral pedimcles, the
branchlets of which bear terminal catkins or young cones, with brilliant scarlet bracts, imbricate in four
rows, each containing a flower. After flowering the cones enlarge, and attain about two inches in length
and one in diameter.
This bizarre plant is named ioumho by the natives. We have taken all the dissections from the valuable work of Dr. Hooker.
The Ephedra are of little use to man ; the flowering branches of the Mediterranean species were
formerly used as styptics.
Gnetum yield textile fibres more tenacious than those of hemp. The leaves
and fruit of G. Gnemon, which is cultivated in Amboyna and Java, are eaten as a vegetable. The
branches of G, urens contain a limpid somewhat mucilaginous potable juice; its seeds, when cooked and

marked with a

structure of their wood-fibres, which, like those of Conifercp, are

series of disks,

are associated

baked, are edible.

CCXXIV. CYCADEJE.
(Ctcade^, Persoon,

— Ctoadaceje, Lindl. — Ctoadeace.«, Endlicher.

Br., L.-C. Richard.-

—Ttmpanoohbt^, Martins.)

Tlowees g , in terminal cones, and formed of
dioecious, achlamydeous.
on their dorsal face numerous 1-celled anthers. Flowers ? reduced to
naked orthotropous ovules, sometimes solitary, erect, inserted in the crenatures of velvety
foliiform appendages, sometimes geminate, inverted, on the inner face of peltate scales.
Seed albuminous. Stem woody. Leaves pinnate, crowning the stem.

Flowers

scales bearing

—

Large or small trees, elegant, very

long-lived.

Stem usually

simple, straight,
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Cycas.

Membrane covering the upper part

of

the albumen^

ii*

Ch/cas.

Embryo with

united

cotyledons.

Ch/cas cii cinalis.

Seminiferous folilform appendage.

Cycas.

Albumen
Cycas.

Seed cut vertically (mag.)..

cut to show the filaments, and
the embryo taken out of its cavity.
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globose

ovoid

or

cylindric,

and sometimes 10

feet in cir-

cumference

(thicker in

the

9), covered witli the persistent bases of the petioles, or

marked with

circular scars;

pith voluminous, surrounded

with one or more zones of
wood, each the result of
several years' growth, and
composed of woody fibres
and punctate rayed or reticulate vessels arranged in
radiating lines separated by
medullary rays, and enveloped in a thick layer of
cortical parenchyma. Leaves
of 2 forms
the one short,
:

hard, scaly {ferules), enclos-

ing the terminal bud ; the
others normal (as in Palms),
and pinnate [or 2-3-pinnate,
Bowenia]
leaflets entire or
;

denticulate, coriaceous, plane

waved; nerves slender,
and equal (Zamia),
or reduced to a prominent

or

parallel

Zamia,
Antlieriferous scale,
anterior face.

Zamia.

3

Zamia montana.
and

catkin, entire

cut.

^ntheriferous scale,

Zamia,

posterior face.

PoUen-graiDs.

—
;
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ridge {Gycas), or pinnate from a midrib, and then simple or bifurcate (Stangeria).
(1) petiole and leaflets rolled into a crozier, as in Terns ; (2)
petiole alone involute, and leaflets imbricate
;
(3) petiole straight, and leaflets folded
along their midrib and juxtaposed. Flowees achlamydeous, dioecious, collected into
strobiH or terminal cones ; $ forming large ovoid or oblong cones ; scales thickly
coriaceous, oblong, or dilated at the apex, which is plane (Zamia), or cuspidate
{Oycas), or bidentate {Geratommia), bearing on their dorsal face numerous 1-celled
coriaceous anthers, which cover the face of the scale {Gycas), or form two groups along

Vernation various

:

the midrib {Zamia), dehiscence longitudinal ; pollen hyaline, globose or ellipsoid.
Flowees 2 Ovaet, style, and stigma ; scales foUiform, imbricate, forming a sort
of cone at the top of the stem, crenellated and bearing in each crenature an erect
ovule [Gycas) ; or forming a true peduncled cone {Zamia), composed of stipitate
:

peltate scales, under

which are placed, 2 ovules ; ovules naked, sessile, orthotropous.
presenting several openings corresponding to the embryonic
vesicles, from which descend folded cords, terminated by embryos of which one only
is developed ; testa fleshy without, crustaceous within ; albumen fleshy, thick, in the

Seed

drupe-like,

centre of which is the cavity containing the perfect embryo. Embeto appearing
undivided, owing to the cohesion of the cotyledons ; radicle superior {Gycas), or
inferior, or obliquely directed towards the rachis {Zamia, &c.); cotyledons unequal,
often hypogeous in germination,

PRINCIPAL GENERA.
*

Cycas.

*

*

Oeratozamia.

* Stangeria.

*

Macrozamia.

Dioon.

Bowenia.

Encephalartos.

Microcycas.

*

Zamia.

CycadecB, whicli the earlier botanists, relying on habit and vernation, placed near either the

Palms

or Tree-ferns, and other Cryptogamic families, are evidently Dicotyledons, and closely allied to Conifm-ce
the anatomy of the stem, inflorescence, structure of the stamens, ovules, seeds and embryo, are almost
identical in the

two

families

;

besides vyhich, in Vycadece the ovules are sometimes geminate, with an
with a superior mioropyle,"as in Taxinece (Salisburya).

inferior micropyle as in Abietinece; or solitary

The only important
tropical Asia

Boioenid]

is

and

difference is in the habit
its

and

foliation of Cycadem.

Cycas more frequently inhabits

large islands, but .also Madagascar and equatorial Australia.

peculiar to Australia.

Enoephalartos and Stangeria are South African.

Macrozamia [and
2kimia, Microcycas,

and Dioon are tropical and sub-tropical American.
and cortical pith of Cycadets abounds in nutritious starch. The Cycas of the Moluccas
The Hottentots feed on the
and of Japan yields a sort of sago, with which the natives make bread.
[pith of the] Encephalartos, called by the Dutch colonists Broodboom (Bread-tree). The seeds of Cycas
and Zamia are edible, containing starch combined with a gummy matter, but they are astringent in the
Cei-atozamia,

raw

The

central

state

;

those of an Australian species are reputed to be violently emetic.

CLASS

n—MONOCOTYLEDONS.
I,

(Htdrochaeidees,

HYDROCEARIDEJE,

Jussieuy L.-G. Richard.

—Htdeogharide^, D,G.)

Hydrocharis.

Andrcecium

-witli

9

stamens, of which. 3 are
appendicalate.

Bydrocharii.

<J

flower, entire

and cut vertically (mag,).

Hydrocha/ris,

Hydrocharis*

Diagram S

•

Hydrocharis.

Hfdrocharis.

Diagram 9

Outer stamen, without appendage.

Inner stamen, with
appendage.

I.

HYDEOCHARIDE^.
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ffydrocharis.

Fruit, entire

Sydrocharis,
Stigmatlc branch,
opposite to sepals.

Bydrocharis.

Stigmatic branch,
opposite to petals.

^5fc,=E£5-S*-»^

Hydroc^aris.

Young

fruit

(mag.).

and dehiscent

(nat.

— —
756

I.

;
;

HTDEOCHAEIDE^.

sometimes 1-2-pliyllous, smooth, or fringed on tlie dorsal nerve (Enhalus) ;
sometimes tubular, or longitudinally split on one side. Flowers $ usually numerous
in a 1-2- phyllous spatlie, rarely solitary {Hydrilla, &c.), usually pedicelled, sometimes
furnisted -with a spathella or true bract. Perianth 6-pbyUous, 2-seriate ; outer

petioled,

sub-coherent at the base, imbricate or valvate in aestiinner
leaflets
petaloid,
larger, contorted and folded in aestivation, very rarely
;
{VaUisneria).
Stamens inserted at the bottom of the perianth, 3 opposite to the

leaflets calycine, tubular, or

vation

some often imperfect ; filaments free, or sub-monadelphous at the base, short, cylindric, compressed or clavate,

sepals {Hyd/rilla, VaUisneria), or 6-9-12, several-seriate,

sometimes appendaged (flj/f^rocAam); anthers introrse, rarely extrorse {Hydrocharis),
2-celled, ovoid-globose or linear, adnate to the connective, dehiscence longitudinal
pollen smooth or papillose.
Ovart rudimentary, occupying the centre of the flower.

—Flowers

? and 5 usually solitary ; spathe tubular, or split longitudinally, very
Perianth superior ; limb 6-partite, 2-seriate ; outer segments calycine, inner petaloid.
Stamens inserted at the bottom of the perianth. Ovart
often sessile.

inferior,

placentation parietal

1-celled,

VaUisneria,

{TJdora, Anacharis, Hydrilla,

Blyxa), or 6-8-9-celled {Stratiotes, Enhalus, Ottelia, Boottia, Limnobium, Hyd/rocharis);

very short, or long and adnate to the perianth-tube; stigmas 3 in the 1-celled
more or less deeply 2-fid, glandular-papillose on

style

ovary, 6 in the several-celled ovary,

ovules numerous, ascending, orthotropous or anatropous.
Fruit
submerged, various in formj usually longitudinally ridged, naked at the top, or
crowned by the persistent perianth, coriaceous, sub-fleshy, rupturing by decay in

the ventral side

;

the water, 1-celled, or more or less completely several-celled

;

septa

membranous,
Seeds

opposite to the stigmas, and projected from the periphery towards the axis.

numerous, on pulpy parietal placentas which spread partially over the septa ; testa
membranous, tough, usually clothed with cylindric cells of a very elegant and often
Embryo exalbuminous, straight ; radicle reaching to the hilum
spiral structure.
plumule usually very conspicuous, more or less lateral.

[The following tribes are from Endlicher's
Tkibe

I.

ANACHAEiDEiE.

— Caulescent.

'

Genera

'

:

Leaves opposite or whorled.

TJdora, Anacliaris,

Hydrilla, ApalantJie.

—

Tkibi II. VALLISNEBIE.S!. Stemless, scapigerous.
stigmas 3. VaUisneria, Blyxa.

celled

Leaves

Ovary

all radical, linear.

1-

;

Tribe

II.

Stkatiotidb^,

— Stemless,

scapigerous.

Ovary

Stratiotes, Unlialus, Ottelia, Boottia, lAmtwhiv/m, Hydrocharis.

several-celled

— Ed.]

;

stigmas

6.

«

Hydrocharidea, placed by Brongniart in the class of Fluimles, with Butomea, Alismacece, Juncagineee,
Naiadece, &c., are separated from these families mainly by their inferior ovary.
trivial

value of this character,

uniting in one family

we have

used

it

Though recognizing the

to distinguish Sydrocharidece, to avoid the alternative of

the exalbuminous Monocotyledons, which, as sagaciously remarked

by A. de
most simple type of flower, reduced to a stamen and a carpel
(Najas), to the most complex, represented by Hydrocharis.
The few known species of Hydrocharis mostly inhabit fresh and still waters in temperate regions of
Ottelia inhabits the Nile and rivers of tropical Asia and Ausboth worlds, or are maritime {JEnhalvs).
tralia. VaUisneria is European, Asiatic, African, North American, and Australian ; (for its mode of fertiall

Jussieu, present a contiuuous series from the

;

CANNACEiB.

II.
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lization see' p. 156).
Anaeharis, a native of America, is now abundant in Nortt Europe, where it has
increased so rapidly as to impede navigation in many parts of England.
Hydroeharis and Stratiotes

abound in North Europe, where they are

utilized as manures.
Blyxa is a native of India and MadaThe herbage of HydrooJiaridece is mucilaginous and moderately astringent SydrocJiaris MorsusrancB was formerly employed with Nynvphtea.
Ottelia and Boottia are eaten by the Indians, but form a
poor vegetable [the starchy rootstock is the part eaten].
The tubers and fruits of Enhaais, n Indian
also

gascar.

;

and Celebes

plant, are edible

;

the fibre of

11.

[Gkss^m, Br.

Flowers ?

.

its

leaves

is textile.

CANNACEyE,

—Oann-ace^, ^jrardA..—Marantacb^,

Peeiaitth superior, double

;

Lindl.)

outer herhaceous, S-phyllous

;

inner

of petals and staminodes. Stamen solitary, lateral
inferior, Z-1-celled; OYXShUS campylotropous or anatropous.

petaloid, irregular, composed

ANTHER

\-celled.

0\KRT

Tlialia deaWata,

Diugram.

Canna.

Canna

speciosa.

Vertical section of seed,
siiowing the thickened endopleura near the mioropyle.

Thalia.

Hooded staminode.
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n. CAISTNACB^.

Thalia.

Labelliform staminode.

Thalia.
Vertical section of ovule
(mag.)'

Thalia. Stamen
-with dilated petaloid filament.

Style

Thalia.
and stigma.

Stromanthe sanguinea.
Tlialia.

Thalia dealbata.

Fmit.

Tlialia.

Vertical section
(mag.).

erf

scfed

Thalia.
Transverse section of
seed (mag.)-

Maranta.
Transverse section of
corolla-tube, -with

adherent style.

Calathea zeltrina.

Transverse section of
fruit, showing the 2
abortive cells.

;

;

CANNACE^,

11.
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Calathea.

Transverse section o£ ftult.
n. Septal

Calaihea^

Calathea zehrina,

Capsule

^oung anther

Flowef.

Seed

Calathea*

c.

Hooded staminodei

(mag.).

€fb

glands
6. Septa
Testa ; d, Baphe
;

Albumen

;

/.

Embryo.

—

hooTted.
Herbs. Leaves
and parallel secondary nerves.
Perennial herbs with fibrous roots or fleshy creeping rhizomes. Stem simple,
or branched above, enveloped by the sheathing petioles.
Leaves alternate, simple
S-wafeecZ.

a^fewwiiwows.

^m.B^YO straight or

alternate, sheathing, midrib giving off laterally simple

petiole sheathing at the base, often thickened at the top

;

limb plane, large, entire

rnidrih thick, giving off laterally simple parallel oblique or horizontal secondary

nerves which

are incurved at the tips.
Flotbes § , irregular, in a raceme or
terminal or lateral panicle, bracteate. Perianth superior, apparently formed of
3-4 irregular petaloid whorls (1) (calyx) herbaceous or scarious, 3-phyllous, imbricate ; (2) (corolla) of 3 imbricate divisions, alternating with the calyx, coloured,
tubular at the base, equal or sub-equal ; (3) outer staminodes petaloid, imbricate,
inserted on the corolla and alternate with it, the interior one bilobed or ringent ; (4)
:

INNER staminodes
antheriferous

;

petaloid, alternate with the outer, one

anther 1-celled,

labelliform.,

introrse, dehiscence longitudinal

;

the other

pollen globose,

smooth, or tubercled (Carma). Ovary inferior, 3-celled, or 1-celled by arrest; style
sometimes dilated, petaloid, straight or curved sometimes slender, free, or adnate
below to the corolla-tube and margin of the antheriferous segment stigma terminal
or sub-lateral, entire, sub-labiate or concave; ovules sometimes solitary, basilar,
campylotropous or semi-anatropous, sometimes numerous, 2-seriate at the inner
angle of the cells, horizontal and anatropous. Capsule 1-celled, sometimes fleshy,
;

;

or 3-celled and loculicidally 3-valved.
Seeds globose or angular, when immature
sometimes furnished with a filamentous aril [Ganna] testa coriaceous ; endopleura
thickened around the micropyle ; albumen horny. Embryo of the anatropous seeds
straight, or slightly curved at the top radicle turned towards the hilum embryo of
the campylotropous seeds hooked, or bent like a crozier, accompanied by two
chalazal canals which cross the albumen.
;

;

;

PRINCIPAL GENIiKA.
»

Thalia,

Calathea.

Ichnoaiphon.

'

Oanna.

Maranta.

Stronianthe.

Phrynii

A. L. de Jussieu united Cannacecs and ZingiberacetB in one family, under the name of Balisterd.
differ only in the stamen of Zingiberacece belonging to the fii'at whorl of the staminodes, and having
a 2-celled anther, and in the double albumen.

They

;; ;
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III.

ZINGIBBEACE^.

Cannacea, properly so called, are chiefly natives of tropical and sub-tropical America, where they
and when^they have spread throughout the hot parts of the Old World.
Cannneete have in contrast with Zingiberacem no aromatic principles, but their rhizome abounds with
a nutritious starch.
That of Maranta arundinacea (Arrowroot), cultivated in the West Indies, is
recommended for its digestibility. Its uncooked rhizome is acrid, rubefacient, salivatory, and is considered an antidote to the poison from the juice of the Manchineel, when applied to the wounded
surface.
The leaves of M. lutea are covered on their under face with a resinous excretion, supposed to

replace Zingiberacea;,

The

be efficacious in dysuria.

The

the Antilles.

root of

Canna

tubers of
is

M.

Allomja, cooked and seasoned with pepper, are eaten iu
The seeds of several species

reputed to be diuretic and diaphoretic.

are considered substitutes for coffee, and yield a purple dye.

III.

ZINGIBERACEJE.

—

SciTAMiNE^, Br.
Alpiniace^, Link.)

(ZiNGiBERACEiE, h.-G. Bichard.

— Amome^, Jussieu. —

Peeiat7TH and staminodes as in Cannaceaa. Stamen solitary,
Flowers g
anthee 2-celled. Ovakt inferior, usually '6-celled ovules anatropous.
.

anterior

;

;

Feu IT usually a capsule. Seeds with 2 albumens, a farinaceous and a horny [vitellus).
Embeto with the cotyledonary end sheathed by the vitellus, the radicular free and
touching

the

hilum.

—Heebs,

with creeping or

tuberous

rhizome.

Leaves

as in

Canuaceae.

Perennial heebs with a creeping or tuberous rhizome, rarely witli fibrous roots,
Leayes all radical, or
stemless, or stem simple, enveloped by the leaf-sheaths.
sheath,
petiole
forming
a
split
rarely
closed)
sometimes ligusimple
(very
alternate,
;
midrib
laterally
numerous
entire
thick,
giving
off
secondary
limb
flat,
simple
late ;
;

Flowees 5 , irregular, naked or bracteolate,
radical
panicled,
or
or
terminal,
often accompanied by spathaceous
racemed
spiked,
double,
superior;
outer
{calyx)
coloured or herbaceous, tubular,
Peeianth
bracts.

parallel oblique or transverse nerves.

entire or split like a spathe, 3-toothed or -fid

tube, 3-partite, divisions

more or

;

inner {corolla) with a long or short
upper usually largest, cucuUate

less unequal, the

staminodes petaloid, dissimilar, forming a 2-lipped tube adnate to the corolla-tube,
lower lip the largest. Stamen solitary, inserted at the base of the corolla-tube
filament free, usually dilated and petaloid, often prolonged beyond the anther ; anther
erect or incumbent, introrse ; cells distant, marginal. Ovaet inferior, 3- (rarely 1-2-)
celled, often

surmounted by

1 or

more staminodes

;

ovules 1 or

more in each

cell,

2—several-seriate, inserted at the central angle of the cells, horizontal, anatropous.

Feuit crowned by the remains of the perianth, usually a loculicidally 3-valved
Seeds
capsule, rarely irregularly ruptured or dehiscing by longitudinal slits.
usually numerous, sub-spherical or angular, arillate or not, testa cartilaginous
albumen farinaceous, absent near the hilum, interposed between the seed-coats and
a second homy albumen {vitellus), which is closed at the top opposite to the hilum,

and perforated

at the

base to allow of the passage of the radicle. Embeto
by the vitellus ; radicle

straight, sub-cylindric, axile, capped at the cotyledonary end

II [.

Alpinia nutans.

ZINGIBEEACEiE.
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Entire plant and flower, reduced.

Renealmia
sanguinolenta.

Dehiscent fruit.

Alpinia,

Transverse section of
fruit.

Amomum GranumparadisL

Vertical
section of seed.

Amomum.

Renealmia.

Embryo

Embryo

(mag.).

(mag.)-

Hedychium Oardnerianum.
Diagram.

Renealmia.
Vertical sectiou of

s

Renealmia,
Transverse section of
seed, on a level
with the embryo.

A. Axis; B. Outer bract; C. Inner bract;
€. Sepals ; /. Petals ;
D. Shoot
g, g\ g'.
Outer staminodes Ji,h, Inner staminodes;
i. Fertile stamen.
;

;
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MUSACE^.

IV.

protruded through, the
the hilum.

Titellus,

prolonged beyond the albumen, and reaching to

PBINCIPAL GENERA.
*

*

Globba.

Triloplius.

* Alpinia.

Oolebrookia.

Achasma.

*Hedychium.

Ceranthera.

Stenochasma.

Eenealmia.

Zingiber.

*

Amomum.

Piperidium.

Curcuma.

Ksempferia.

Donacodes.

*

* Elettaria.

* Gastrochilus.

Diracodes.

Roscoea,

* Costus.

Hitehenia.

We

bave indicated the close

families.

Zingiberacecs are for the

tropical regions of Japan, as

between Zingiberaeets, Cannacea, and Musaceee under the latter
most part tropical, and especially Asiatic they are rare in the subwell as in equinoctial Africa and America [but very abundant in -tropical
affinity

;

Africa].

The root of Zinffiberacea contains various volatile oils, an aromatic resin, a bitter prihciple, a more or
abundance of starch, and sometimes a yellow colouring matter (curcumme).
The odoriferous principles which abound in the roots are also found in the fruits, hut are [usually] scarcely perceptible in
the herbage.
The root of Ginger (^Zingiber officinale), introduced from India into the Antilles by the
Spaniards, has an acrid pungent taste and a strongly aromatic scent
it is considered in India to be antiMany European doctors recommend it as a powerful stimulant, for which
scorbutic and aphrodisiac.
reason it enters into the composition of an English beer (Ginger beer) much used in North Europe. It is
The roots of Galanga, the origin of which is someequally valued as a condiment, preserved in sugar.
what obscure, and the use of which is nearly given up, are furnished in India by different species of
Zedoary is the produce of Curcuma Zedoaria and Zei-umbet. From the root of
Alpinia.
leucorhiza and
angustifolia an arrowroot is obtained, but it is charged with a yellow matter, and much inferior to that
The roots of Costus, formerly renowned in Europe, have now fallen into disuse, although
of Maranta.
their great bitterness causes them still to be used in India as a tonic.
It is the same with the root's of
several Curciimm and Kcempfericn, commonly called Terra-merita [Turmeric], Indian Saffron, &c., which
contain a very abundant yellow colouring matter, more useful in dyeing than in medicine [and which
form a principal ingredient in Gurries]. The fruits of Amomum, called Cardamoms, are employed as a
condiment, and esteemed for their stomachic properties.
Maniguette [Meliguetta], or Grains of Paradise
(A. Granum-paradid), a Guinea species, is used, with several of its congeners {A. citriodorum, &c.), to
The Peruvians, according to Poppig,
add strength to vinegar, and to adulterate pepper [and spirits].
apply the odoriferous leaves of Menealmia as a topic for rheumatic pains.
less

;

C

IV.

(Mus^,

MUSACE^.

Jussieu.

—Musacb^, Agardh.)

Perianth superior, petaloid, irregula/r, 6-merous,
Flowers 5
Ovart inferior,
which
1 or more are usually imperfect.
Stamens 6, of
.

2-seriate.
S-celled,

Fruit fleshy, indehiscent, or sub-drupaceous with
l-many-ovuled
albuminous ; radicle inferior or centripetal.
septicidal
dehiscence.
Seed
or
loculicidal
alternate,
sheathing,
giving off laterally simple and parallel
midrib
Leaves
Herbs.
;

ovules anatropous.

—

secondary nerves.

Herbs, often gigantic.

Stem

and persistent

or scape enveloped by the thick

sheathing bases of the petioles, simple, sometimes appearing as an arborescent
Leaves alternate, petioled, simple, entire, contrunk, sometimes very short or 0.
volute in vernation

;

limb usually elongated, sometimes arrested

;

mid/rib thick,

giving off laterally transverse or oblique secondary nerves, parallel, very close, a

IV.

MUSACEiE.
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X-

N

Selieonia metallica.

Transverse sectioa of base of flower.

Beliconia metallica.

Abortive stameu.

Heliconia formosa.
Heliconia fm'mosa,
Ovule (mag.).

Lower portion of tbe
flower cut vertically.

HcUconia

BiJtai.

Entire plant.

XIrania guianensis.

Seed, witli hiury aril (mag.).

Urania guianensis.
witibairy aril, cut

Seecl,

Beliconia metallica.

E'lower^.

vertically (mag.).
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IV.

Ravenala
madagascariensis.
Seed (mag.).

MUSACE^.

Ravendla madageucariensis.
Seed cut vertically
(mag.).

Musa

Enseie,

Fruit.

rv.
little

incurved at the

of a spathe

;

Flowees

tips.

peduncles radical

or

MUSACEiE.
5

,
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irregular, sessile, or pedicelled, in the axil

axillary,

coloured distichous or alternate bracts.

furnished with inflated spathelike

Perianth epigynous,

petaloid, of six 2-

seriate often dissimilar segments, one of the outer anterior usually very large, often

keeled, 2 of the inner lateral often smaller, the third posterior, always minute,
all distinct {Bavenala, HeUconia), or variously coherent; sometimes the 2 inner lateral united into a tube split behind, and enclosing the stamens
[Strelitzia)
sometimes the 3 outer and the 2 lateral inner form a tube split behind,
and 5-lobed at the top {Musa). Stamens 6, inserted at the base of the perianthsegments, the posterior opposite to the labelliform segment usually imperfect, as are
sometimes several of the others filaments plane, free anthers introrse ; cells 2, subopposed, elongated and adpate to a connective which is prolonged into a point or
membranous appendage, dehiscence longitudinal pollen globose. Ovaet inferior,
cells 3, opposite the inner perianth-segments ; style simple, cylindric ; stigma, with
3 linear lobes, papillose on their inner face, or concave, obscurely 6-lobed ; ovules
solitary and basilar in each cell, or numerous and 2-several-seriate at the central
Fruit umbilicate, with 3 1-many-seeded cells;
angle of the cell, anatropous.
sometimes fleshy, indehiscent, with numerous seeds buried in the pulp {Musa), sometimes sub-drupaceous, with a fleshy coriaceous epiearp and bony endocarp dehis-

labelliform; segmenti

;

;

;

;

;

cence either by loculicidal many-seeded valves [Strelitzia, Bavenala), or into 3
Seeds ovoid [or cubical or angled], fix;ed by
septicidal 1 -seeded cocci {HeUconia).
one end or by the centre funicle obsolete, or dilated into a fleshy membranous
laciniate or hairy aril ; testa coriaceous, hard, smooth or rugose ; albumen fleshy,
;

farinaceous.

Embeto

straight, oblong-linear or fungiform

;

radicular end perfora-

ting the albumen, reaching the hilum, inferior or centripetal.

PKINCIPAL GENEBA.
Heliconia.

Musa.

Strelitzia.

Ravenala.

Zingiberacets in the structure of their stem, the nervation of their

Musaeece approaoli Cannacece and
they are distinguished by their 2-seriate
leaves the 3-celled inferior ovary, and the alhuminous seeds
perianth without staminodes, the number of their normal stamens, and the absence of aromatic principles.
They are especially distinguished from other epigynous Monocotyledons by their habit, irregular flower,
;

and the nature of

their sometimes spathaceous bracts.

Selioonia inhabits tropical America, Urania the tropics of the Old World, Strelitzia South Africa,
Mavenala Madagascar Musoe, natives of the Old World, were tra,nsported to America before its discovery
Europeans, and are now dispersed throughout the tropical and sub-tropical zone.
;

by

Musacece, which, by their elegant habit and the beauty of their flowers and foliage, are amongst the
greatest ornaments of the tropical Flora, are further eminently useful to the inhabitants of those climates.
The Banana and Plantain fruits (Musa paradisiaca and sapientum) afibrd an agreeable sweet farinaceous

The pith of the stem, the top of the floral spike, and even the shoots of
food and a refreshing drink.
The culture of these valuable plants is not less important in the
several species are eaten as vegetables.
The variety of food furnished
tubers in temperate regions.
farinaceous
and
cereals
of
that
than
tropics
Bananas in different stages of ripeness is the admiration of travellers. Cultivation has produced numeby

Humboldt and Boussingault have estimated that, under good
rous varieties of form, colour, and taste.
an average in one year three bunches of fruit, each weighing
cultivation, a Banana plant will produce on
Bananas; and in countries
441b.- these would yield for every 3 acres, in hot climates, 404,800 lb. of
yield of our tuberous
maximum
far
exceeding
the
amount
an
lb.,
140,800
on the limits of its culture
which are, besides, much less nutritious than an equal weight of Bananas.

plants,
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V.
The

BEOMELIACE^.

and especially those of the Abaca {Mma textilis), are formed of very
make thread and textile fabrics ; they also use the blade of the leaves
to cover their huts.
JRavenala madagascarienm is the finest species of the family ; its popular name of
Traveller's-tree is due to the reservoir formed by the leaf-sheaths, in which a limpid and fresh water
collects, which may be obtained by piercing the base of the petiole [probably the rain-water which falls
on the blade and is conducted by the grooved midrib to the sheathing petiole].
The inhabitants of
Madagascar cook its bruised seeds with milk, and prepare a broth from them ; the pulpy aril of the seed,
remarkable for its magnificent blue colour, yields an abundant volatile oil. The juice of Musa Ensete is
considered in Abyssinia a strong diaphoretic [the succulent interior of the stem is eaten ; not the fruit,
which is small, dry, and fuU of very large seeds].
petioles of Bananas,

tenacious fibres, of

which the

natives

V.

(Bromelie^, A,-L. de

Jussieu,

BROMELIACEJS.

—Bromeliage^, Lindl, —Bromeli-^ et

Tillandsi^,

Adr, Jussieu,)

Flowers
petaloid.

5

.

Stamens

Perianth S-merous^
6,

2-seriate,

the

exterior

epigynouSy perigynous or hypogynous.

inferior or superior, S-celled.

Berrt

indehiscent, or

capsule

calycoid,

Ovary

the inner

inferior or semi-

3-valved,

Seeds alhu-

Pine-apple,

Transverse section of
ovary.
Pine-apple.

Biagram.

Fine-apple.

Flower cut vertically
(mag.).
Pine-apple.
Vertical section of ovule.

Pine-apple. (Ananassa sativa.)
"" " 3 terminated
by a crown of

Dyckia r&motiflora.
Pruit.

Dyclda,

Pine-apple.

Flower.

Pine- apple.
Fetal and stamen.

Pine- apple.

Calyx and

pistil.

DycMa,
Vertical section of seed (mag.).

Seminiferous valve
seeds.

;

discoid

V.

BEOMELIACE^.

Bromelia.
Transverse section of fruit.
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Bromelia.
Vertical section of seed (mag.).

Bil^ergia.
Vertical section of
fruit.

Bromelia Caratas^

Fruit.

BiUhergia zebrina.
Fruit.

Fitcaitiiia magnijica.

BiUhergia,

Seed.

Transverse secUon of fruit.

Tillandsia.

Tillandsia^

Seed witli testa decomposed into

Seed cut vertically

bristles (mag.)-

(mag.).

minouSy often bearded. Embryo smally
PLAiiTTS.
Leaves sheathmg.

BiUhergia.
Seed, entire

and cut vertically (mag.).

axile, outside the

albumen,

BiUbergia,
(mag.).

Embryo

— Usually herbaceous

Herbaceous, sometimes woody plants, generally stemless, with perennial stock
Leaves usually all at the base of the stem or
roots, mostly epiphytes.
scape, sheathing, stiff, channelled, margin often toothed or spinous, epidermis clothed

and fibrous

with scaly hairs. Flowers 5 , regular or sub-irregular, spiked, racemed orpanicled,
and each with a scarious or coloured bract. Perianth quite inferior, semi- superior

;
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BEOMELIACE^.

V.

or superior, 6-partite, 2-seriate ; outer segments {calyx) herbaceous, the 2 posterior
usually coherent, the third anterior, sometimes shorter, imbricate or rarely valvate
in aestivation; iuner segments petaloid (corolla), more or less coherent, usually

furnished within at the base with a scale or nectariferous crest, spirally twisted in
aestivation, or rarely valvate, marcescent,

epigynous, perigynous, or hypogynous
base, free or connate,

and more or

;

less

and again twisted in age.

Stamens

6,

filamsnts subulate, usually dilated at the

adnate to the inner perianth-segments;

anthers introrse, 2-celled, basi- or dorsi-fixed, erect or incumbent, dehiscence longi-

OvAKT

tudinal.

either completely superior {Bychia), or semi-inferior {Pitcairnia),

or inferior {Ananassa, Billhergia, &c.), 3-celled
3-partite

stigmas

;

or spirally twisted
cells,

3,
;

j

style

simple, 3-gonous, sometimes

simple, or rarely 2-fid, sometimes fleshy or petaloid, straight,

ovules anatropous,

numerous, 2-seriate at the iuner angle of the

horizontal or ascending, rarely definite and pendulous from the top of the

Feuit a 3-celled berry or a septicidally 3-valved capsule,
Seeds usually numerous, oblong

central angle [Ananassa).

rarely loculicidal, endocarp usually separable.

(Guzmannia, Brocchinia), or linear (Pitcairnia, Tillandsia), or ovoid (Bromelia, Bill(DycMa); testa cellular (Pitcairnia), or fleshy (Ananassa, Billhergia),
or suberose (DycMa), or silky (Tillandsia), often obtusely acuminate at both ends
albumen farinaceous. Embeto placed outside the albumen, straight or hooked,
radicular end near the hilum.
PEINCIPAL GENERA.
hergia), or discoid

*

Ananassa.

* Billhergia.

*

Bromelia.

*

*

jEchmea.

* Pitcairnia.

,

Acanthostachys.

* Tillandsia.

*

Guzmannia.

*

Quesnelia.

*

Dyokia.

*

Caraguata.

PouiTetia.

Bromeliaceee, in "being epigynous, perigynous or hypogynous, are intermediate between Monocotyledons

with a

free,

and tEose with an adherent ovary.

Brongniart has placed them in the class of Pmdederiacea;,

in the herbaceous stem, sheathing radical leaves, flo^wers in a spike or raceme,

which they approach

bracteate 2-8eriate perianth, superior or semi-adherent S-celled ovary, loculicidally 3-valved capsule, and

farinaceous

albumen

;

but Pontederiaceee

jiare

separated by their

completely petaloid perianth, the

ovary-cells either unequal or reduced to one, the solitary ovule pendulous from the top of the fertile

and the axils and included embryo.
differ in

On

their equitant distichous leaves, their wholly petaloid perianth, their stamens, of

undivided stigma, their not farinaceous albumen, &c.
BromeliacecB are all American, where most are epiphytes in tropical forests

only are

cell,

the other hand, Sromeliaeets are near Heemodoracece, which

which three

fertile, their

;

they are

much

rarer

in hot extra-tropical regions.

The fruit of the baccate BromeliacecB contains citric and malic acids, to which it owes astringent
The ripe berries of some abound in sugar, which gives them an exquisite
medicinal properties.
The Pine-apple {Ananassa), the most important species, has been introduced into Asia and
flavour.
The fruit consists of a dense spike of connate fleshy berries and bracts, forming together an
Africa.
ovoid or sub-globose syncarpous compound
a tuft of leaves.

When

ripe

it is full

fruit,

which

is

seedless through cultivation,

and crowned by

of an acidulous perfumed sugary juice, and is considered one

but when unripe the juice is acid and acrid, and much esteemed
;
vermifuge and diuretic.
Bromelia Pinguin and several other species possess the
same properties. Tillandsia usneoides [a very slender filamentous, much-branched species that hangs in
hair-like masses from trees in the North-west Indies and southern United States] is used in America
in the preparation of an ointment used in cases of hsemorrhage its fragile and very long stems, deprived
of the

most

delicate of fruits

in the Antilles as a

;

'
of their outer parenchyma, are employed for stufiiug mattresses, under the name of vegetable hair;' they
are also remarkable for having no spiral vessels. Billhergia tinctoria yields a yellow colouring matter, and

the Pine-apple leaf an extremely beautiful silky

fibre.

;

YI.

VI.
(OeOhides, Jussieu^

Perianth
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ORCHWEyE.

—Oec.hidej5, Br. — Okchidace^, Lindl.)

superior, irregular,

GEAINS variously agglomerated.

OECHIDEiE.

^-seriate.

Ovaet

Stamens

inferior, 1-celled,

1-2, gynandrous

;

pollen-

with 3 parietal placentas

OVULES nv/merous, anatropous. Seeds numerous, scotiform, exalbuminous. Embeto
Roots fibrous, often tuhercled.
Leaves radical or
Stem herbaceous.

minute.

—

alternate; sheathing, sometimes scale-like.

Flowees

usually in a spike or raceme^

Orcbis.

Flower -wilhout the ovary (mag.).
Jl. Eetinaculnm ; i. Anther-c«ll

ST. Stigma

;

i

P, Pollen-mass.

Orchis.

FoHion of apolleamass (mag.).

Orchis.

Orchis.

Pollen-masses and retinaculum (mag.).

JSpidendrum.

Anther without the pollenAceras anfhropophora.

masses (mag.).

Dehiscent fruit, leaving in
their pl^e the 8 median
nerves tof the carpels.

Epidendruni.

PoUen-maases
(mag.).
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VI.

OECHIDEJC.

NeoUia ovata.
Flower Been iu front (mag.)*

Phaldsn&pm amabitis.

Malaxis paludosa.
Flower seen in front, showing
tlie labellum in its normal

Onddittm Papiiio.

position.

.

VI.
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Vanilla.

Vanilla.

Transverse section of fruit (mag

Femandma'aaiia.
Diagram of .fruit.

ORCHIDE^.

)

Balsamiferous tissue of

fruit.

Vanilla.

Angr(emim.

Diagram of fruit.

DehiscHit

fruit.

Pleurothalis clausa.
Diagram of fruit.

AngrcECum,

Fernandezia acuta.

Dehiscent fruit.

Dehiscent l-valved

PleuroHialUs claumt

fruit.

Dehiscent fruit.

Pleurothallis.

{terminating seed (mag.

,
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VI.

OECmDE^.

Lepiotes hicolor.

Dehiscent fruit.

"Cypripedivm,

Diagl-am.

o

Cypripedium.

Miltonia.

Cypfipedium.

Germinating seed

Gyiiostegiilm seen in profile.

(niag.)i

Sterile antlief

,

"

Leptotes bicolor.
of fruit.

Diagram

Perennial herbaceous terrestrial plants, or epiphytes, or parasites ? {Epipogiuth, Gorallorhiza, Neottia Nidus-avis), sometimes sarmentose and furnished with

marsh plants {Liparis, Malams) ; rhizome
often
accompanied with ovoid or palmate
fibrous
roots,
fascicled
with
creeping, or
leaves
often
connate
at the base, and forming with
stemless
;
or
caulescent
tubercles,
or
flattened
organ
swollen
(pseudo-hulh).
oblong
an
Stem or
stem
the thickened

adventitious roots (Vanilla), sometimes

SCAPE usually simple, cylindric or angular, often aphyllous, or furnishefd with scales.
Leaves the radical and lower cauline close together, the upper equitant, alternate
:

or opposite, sheathing, glabrous, rarely velvety {Eria), fleshy or membranous, cylindric, linear or linear-lanceolate, usually entire or emarginate {Vanda)j, or flabelKform
(Pogonia), or cordate {Neottia)

;

nerves parallel, rarely reticulate

(Ancectochilus),

sometimes gemmiparous {Malaxis paludosa, Spi/ram,thes gemmipa/ra). Flowers ^ ,or
imperfect by arrest, terminal, solitary or in ^ spike raceme or panicle, and bracteate,
sometimes springing from the middle of a leaf [Plewrothallis). Perianth superior,
usually petaloid, irregular, formed of 6 2-seriate free or coherent persistent or
caducous leaflets ; the outer [sepals) 3, of which 2 are lateral and 1 inferiorj usually
becoming superior by the torsion of the pedicel or ovary ; the inner (petals) 3, alternating with the sepals, the 2 lateral similar, and the third {lahelliim) originally
superior, then

becoming

inferior, usually dissimilar, larger,

very various in shape

VI.

ORCHIDEiE.
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and

coloTiring, frequently hollowed at the base into a sac or spur; Unib of the
labellum usually 3-lobed, sometimes entire ; dish naked, callousj glandular or laminate. Andkoecium and style adnate into a column (gynostegmm), of which the

anterior face, opposite to the labellum, and terminated by the stigma, belongs to the

substance of the
the andrceeium.

while the dorsal face, terminated by the anthers, belongs to
Stamens usually normally one, opposite the upper sepal, and
accompanied by two rudimentary stamens, reduced to inconspicuous or obsolete
prominences, very rarely there are 2 normal stamens opposite to the 2 lateral petals
{Cypripedium)
anther 2-celled (or 1-celled by absorption of the septum) or 4-celled
by more or less perfect secondary septa, sometimes divided or mnltilocellate by transverse septa, erect, or inclined and covered by the concave top of the gynostegium
style,

;

(clinandrium) ; pollen agglomerated into 2-4-8 masses (polUnia), lodged in the membranous pockets of the anther, and composed of grains usually collected by fours
into numerous groups (masses), cohering by means of elastic filaments, or gathered

round a

cellular axis; grains sub-pulverulent, easily separable or agglutinated into

a solid compact
directly or

waxy

tissue

by means of a

;

pollen-masses sometimes free, usually fixed, either

cellular pedicel (cauddcle), to a viscous gland {retinaculum)

below the anther, naked, or enclosed in a membranous fold of the stylary surface
(lursicula).
Ovaet inferipr, 1-celled (:piore rarely 3-celled), of 3 connate carpels
with parietal placentation, sometimes surmounted by a cupule (analogous to that of
Santalacece); style confluent with the stamens, occupying the face opposite to the
labellum, produced at the top into a prominence or fleshy beak (rostellum); stigmatic
surface (gynixus) oblique, concave, viscous, composed, according to E. Brown, of 3
stigmas, usually confluent, but sometimes distinct and opposite to the sepals ; ovules
Capsule membranous or coriaceous,
numerous, shortly funicled, anatropous.
cylindric, ovoid or winged, 1-celled, dehiscence very various, mostly by 3 semiplacentiferous valves, which separate from the 3 persistent midribs of the carpels,
the latter remaining united at the base and ape?. Seeds very numerous, very
minute; testa loose, reticulate, sometimes crustaceous and black {Vanilla, Cyrtosia).
Embkto exalbuminous, fleshy.

Tkibe

I.

MALAXIDEM.

Pollen coherent in waxy masses, applied directly to the stigma, without accessory cellular tissue. Anther terminal or opercular. Epiphytes, or rarely terrestrial
plants ; pseudo-bulbs formed by the connate leaf-bases and thickened stem.

—

PEINCIPAL CULTIVATED GENEEA.
Pleurothallis.
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VI.

Usually epiphytes,

OECHIDE^.

caulescent or pseudo-bulbous,

rarely furnisbed

witb

fleshy

roots.

PRINCIPAL CULTIVATED GENERA.
Coelogyne.

Ponera.

Barkeria.

Cattleya.

Pholidota.

Hexadesmia.

Broughtonia.

Schomburglda.

Isochilus.

Dinema.

Chysis.

Leptotes.

Bletia.

Diothonea.

Sophronitis.

Lselia.

Spathoglottis.

Epidendrum.

Pliajus.

Tbibe ni.

Evelina.

YANDEX.

Pollen cohering in defined waxy masses, fixed after flowering to a caudicle and
retinaculum. Anther terminal, rarely dorsal, opercular. Epiphytal, rarely terrestrial, caulescent (especially the American species), or pseudo-bulbous (especially the

—

Asiatic).

Leaves often emarginate at the

tip.

PRINCIPAL CULTIVATED GENERA.
Eulophia.

VI.

OECHIDE^.

Tribe VI.
Pollinia sub'pulverulent

775

NEOTTIEM.

granules loosely coherent, fixed to a retinaculum.

;

—

Anther parallel to the stigma, persistent, cells close together. Terrestrial plants,
with fascicled fibrous or tuberous roots, sometimes epiphytes, sometimes aphyllous, or parasites ? resembling Orohanchew,

PRINCIPAL GENERA,
Ponthiseva.

Prescottia.

Listera.

Neottia.

Epipactis.

Spiranthes.

Stenorliynchus.

Pelexia.

Ansectnchilus.

Physurus.

Zeuxine.

Diuris.

Orthaceras.

Goodyera.
Prasophyllum.

Tribe VII.
Anthers

2, lateral,

both

Thelymitra.

CYPBIPflDIEM

fer-

the intermediate one petaloid. Pollen granular, softening
tile,

during

fertilization.

Stigma

divided into 3 areolae opposite to

the stamens.

CULTIVATED GENERA.
'

Uropedium.

Oypripedium.
Selenipedjum.

Orchidem, which form one of the
most natural families of the Vegetable
Kingdom, have taxed the sagacity of
our most eminent botanists DupetitThouars,R.Brown, L. C.Eichard,Blume,

—

They

Lindley, &e.

are espeoiaUy re-

markable for the curiously varied shapes

and colours of their perianth, which

—

resembles most dissimilar objects

helmet, slipper,

fly,

ass,

bee, beetle, a little

monkey, &c.=^and the relative sizes of
which are sometimes extraordinarily difr

The andrcecium,
gynandrous, like that of Aris(page 705), the pollen agglo-

ferent (Uropedium).

which

is

tolochietB

merated into masses, as mAsd^adeis
(page 653), and the ujidivided embryo,
are all exceptiojial characters, which

might render their position in the system doubtful, were it not that the
structure of their stem, the nervation of
their

leaves,

and the arrangement of
and 2-seriate peri»

their hexaphyllous

anth, evidently place

cotyledons.

may

CypHpedium

spectabUe.

them among Mono-

Incomplete as their andrcecium appears, the ternary type of most Monocotyledonous families
it.
According to the sagacious observations of K. Brown, it is composed, sometimes

yet be traced in

;

VL OEOHIDBJl.
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of an outer whorl of three stamens represented by one normal anther and two rudimentary ones opposite
to the sepals; sometimes of an inner whorl, equally triandroua, of which one stamen is arrested, and two
are normal, opposite to each lateral petal, and alternating with the carpels.
This ternary arrangement is
confirmed by Apostasice, which are closely allied to Orchidets in their petaloid hexaphyllous 2-seriate

composed of three stamens one of which is often arrested,
Orchideca also
and their 3-celled ovary.
approach Burmanniaceee in epigyny, l-ceUed ovary, S-valved capsule, and scobiform seeds ; and Cannem
in the inferior ovaiy, the perianth, and the androecium reduced to a single stamen.
The floral structure of Orchidem sometimes presents a singularity equally remarkable and rare in
the Vegetable Kingdom: we find on the same inflorescence dimorphous flowers {Cychnoehes ventrieo^nf, Vanda Loioii, Spievlcea, Dralc<sa, &c) or even three different forms {Catasettim, Myantkus,

irregular perianth, gynandrous androecium

and which are only distinguished by

their granular pollen

;

Cyelinothei).'

In Orchidem, owing to the consistenee of their pollen, extraneous agency is required to ensure fertiwhich, as in Asclepiadees, is effected by insects and in our hothouses, where these auxiliaries
are wanting, fertilization must be artificially secured.
In some species the lip is irritable it oscillates
opposite the column (Megacliniian), or turns round it (Caleana); on an insect settling on the surface

lization,

;

;

.

of the

lip,

efibrts to

the latter quickly approaches the column, and presses the insect against it, which in its
itself breaks up and crushes the pollen- masses, and spreads them over the stigma.'

disengage

they abound especially in the New World, where their
of trees, to which they attach themselves by their long
adventitious roots
but they are terrestrial in the temperate regions of the northern hemisphere they
become rare near the pole, and Calypso horealis is the only one which reaches 68° north latitude.
Malaxidem inhabit the Indian continent and islands, and principally the Malay Archipelago ; they are
Orchidecs mostly inhabit tropical forests

numerous

species generally

;

grow on the trunks

;

;

less numerous in tropical America and the islands of South Africa
they are rather frequent in Australia
and the Pacific Islands, but rare in the northern hemisphere, and entirely absent from the MediteiTanean
region, temperate America, and the Oape of Good Hope. [lAparis, Malaxis, and Calypso are all European
iiparis, Microstylis, and Calypso are temperate American; Liparis and Polystachya are both South
African.]
some, however,
Epidendrets nearly all belong to the tropical regions of the New World
inhabit the same zone in Asia ; a very few [many species of- Ccelogyne] are found in North India and near
China one species only advances as far as South Carolina.
Vandeee are found in equal numbers in
tropical Asia and America ; they are common in Madagascar, rare in Africa, and very rare beyond the
tropics.
OphrydecB inhabit all temperate and sub-tropical regions, especially Central and Mediterranean Europe, and South Africp. they are rarer in the tropics. Necfttiece principally grow in temperate
Asia and Australia they are much less numerous within the tropic of Cancer, and very rare in Africa.
Arethvsece abound in south temperate regions, and especially Australia [and South Africa] ; they become
rarer in the tropics and north temperate zone.
Ohlorcece extend as far south as the Straits of Magellan.
CypripediecB inhabit the tempei'ate and cool regions of tha northern hemisphere ; they are somewhat
frequent in America [and are spread over tropical Asia and its islands].
Orchidem are much admired for the singularity, beauty and scent of their flowers. Their cultivation,
which usually requires a hothouse and extreme care, has during the last forty years become an absolute
passion in Europe.
Linnaeus, in the middle of the last century, knew but a dozen exotic Orchids, whereas
at the present day about 2,500 are known to English horticulturists.
Of the few Orchids which are of use to man, the Vanillas {Vanilla olaviciilata, planifalia, &c.) hold
the first rank.
They are sarmentose plants, natives of the hot and damp regions of Mexico, Colombia,
and Guiana [and tropical Africa].
Their fruit is a fleshy long capsule, and the black globose seeds
are enveloped in a special tissue which secretes a balsamic oil if kept in a dry place the capsule becomes
covered with pointed and brilliant crystals of benzoic acid, and imparts its delicious perfume to various
delicate dishes, chocolates, liqueurs, &c.
The Faham {Angrcecumfragrana) is a native of Bourbon; its
leaves, known as Bourbon Tea, taste of bitter almonds and smell like Tonquin beans they are used to
stimulate digestion, and in pulmonary consumption.
Salep, which is imported from Asia Minor and
Persia, is produced by the tubers of several species of Orchis, which are equally natives of Europe
;

;

;

;

;

;

;

;

'

Poi an account of the phenomena of Orchid

fertilization, see

Darwin

'

On

the Fertilization of Orchids.'— I;d.

;;
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(O. mascula, Morio, militaris, maciihta, &c.).

Salep contains in a small volume an abundance of
to Bassorine ; it was formerly considered a
used as a sweet, scented jelly, or mixed with chocolate. The root of Helle-

nutritive starch, associated with a peculiar

powerful analeptic
borine (Epipactis

;

it is

now

employed

lalifolid) is

gum, analogous

for arthritic pains

;

those of Himantoglosmm hireinum, Spiranthes

The flowers of Gymnadenia eonopsea
and in North America the tubers of Arethiisa bulbosa are used to
stimulate indolent tumours and in toothache.
The root of Spiranthes diuretiea is renowned in Chili.
The rhizome of Cypripedium pubescens replaces the Valerian as an antispasmodic iu the estimation of the
Anglo-Americans.

autumnalis, and Platanthera
are

hifolia,

are reputed to be aphrodisiac.

administered for dysentery;

VII.
[Perennial herbs.

Leaves

slender.

Eoots

4P0STASIACEJE}
Stem

fibrous.

rigid, simple or slightly branched,

cauline, sheathing, rather rigid, alternate, lanceolate, strongly

Flowees 2 in simple or
compound terminal nodding racemes, fragrant

nerved, nerves parallel.

,

pedicels bracteate at the base, sometiuies bracteolate.

Peeianth

ments in

t\vp series, rather oblique,

superior, of 6 sub-equal seg-

segments linear-oblong

and

2 lateral

;

deciduous

of the 3 outer 1

is anticous
inner narrow, posticous, and more or
;

Stamens 3, 2 fertile opposite
Aposfasia.
Diagfrara.
inner segments of the perianth ; third,
if present, rarely fertile, opposite the anticous segment ; filaments short, adnate to
the base of the style ; anthers basifixed, erect, 2-celled, introrse ; pollen of free

less

the

labelliform.

lq,teral

Ovaet

grains.

inferior,

elongate, 3-celled

;

style slender, terete

;

stigma obscurely

numerous, attached to the inner angles of the cells. Capsule membranous, 3-celled, loculicidally 3-valved valves cohering at the base and top. Seeds
numerous, very minute, ovoid or scobiform testa menibranous, lax at both ends.
3-lobed

;

ovules

;

;

GENEEA.
Apostagia.

Neuwiedia.

A

very small order, closely allied to Orchidece, distinguished by the style and the 3-celled ovary,
which, however, occur in the Selmipedium section of Cypripedieee.
The species, which are very few,
are natives of Trans-Gangetic India and the Malay peninsula find islands.
They have no known
properties.-^Ep.]

VIII.

(BuEMANNi^, Sprmgel.

burmanniaceje:

—Buemawniaobje,

Bl.

—Teipteeelle^, Nuttall, — Thismie^

ET Teiueide^s), Miers.)

Peeianth superior, 6-partite, 'Z-.s&riate, Stamens 3-6.
^
Seeds with cellular testa, ewalbuminous.
inferior, 1-S-celled; stigmas 3.
leaves, or aphyllous.
linear
Weah heebs with
uncUvided.

Flowers

.

—

'

This Order

is

omitted in the original.

Ovaet
Bmbeto

Till.

BUEMANNIACE^.

Apieria.
.

Flower laid open.

Jiurmannia,,

Transverse section of fruit

Surmannia

disticha.

Bwmannia,

BuTTnannia.
Seed (after Griffith)

Seed cut verti-

Surmannia,
Undivided

(mag.)'

cally (mag.).

embryo (mag.).

—
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Annual or perennial hekbs, terrestrial or parasitic (?), very weak, green
wMtisli or pink, aphyllous, rarely sarmentose and bearing leaves. Flowers g , in
a 2-fid many-flowered cyme, or 1-2-flowered, very various in colour, and bracteate.

Perianth

superior, petaloid, tubular, tube regular or gibbous ; limb of 6 2-seriate
segments, the inner smallest, the outer sometimes very long [Ophiomeris)
Stamens
inserted at the top of the tube or on the throat of the perianth ; filaments distinct or
monadelphous (TMsmia); anthers with 2 disconnected cells, introrse; connective
dilated, various in form.
Ovart inferior, 1-celled with 3 parietal placentas, or
3-celled with 3 axile placentas ; style simple, springing from the thickened top of
the ovary ; stigmMs 3, 2-3-fid ; ovules numerous. Capsule crowned by the marcescent perianth, terete or 3-angled, 3-winged, membranous; sometimes l-celled,
opening at the top or on one side into three semi-placentiferous valves sometimes
3-celled, opening laterally between its angles by transverse slits, or a pyxidium.
Seeds numerous, small, oblong, some truncate and umbilicate at the end, the others
.

;

pointed

;

Embryo minute,

testa lax.

undivided, cellular.

Burmanniacew form a small well-marked group, from their parasitism and floral
and are connected on the one hand with Taccacece, and on the other with
Around
AristolocMeoe, as well as with the Rhizanthous plants allied to the latter.
BurmannieoB proper, various other genera may be grouped as sections of the Order as
structure,

follows

:

Burmannie^

proper.

—Terrestrial plants, green

and

leafy, or discoloured

and

Perianth of 6 segments, the 3 outer winged. Stamens 3, opposite
Ovary 3-celled; stigmas 3. Burmannia, Gonyanthes,
to the inner segments.
Nephrocodum.
aphyllous.

—

Apterantheje. Discoloured aphyllous plants. Perianth persistent or caduStamens 3. Ovary l^celled. Apteria, Dictyostegia, Gymnosiphon,
cous, wingless.
Benitzia, Cymiocarpus.

less.

Thismie^.
Stamens

versely.

—Discoloured aphyllous plants.
6,

monadelphous or

free.

Ovary

Perianth regular or gibbous, wingCapsule opening trans1-celled.

Thismia, Ophiomeris.

Stenomeride^.

— Green

leafy sarmentose plants.

Leaves cordate, resembling
Stamens 6. Ovary

those of Dioscorew or Smilax. Perianth with 6 divisions.
Capsule linear, elongated, membranous, triquetrous.
3-celled.

Stenomeris.

—

Perianth 6-merous.
Allied Tribe. Triuride^.' Pale monoecious plants.
Ovaries numerous, free on a rounded receptacle, 1-ovuled; style
Stamens 6.
lateral and basilar, resembling the carpels and gynophore of a Strawberry.
Sciaphila, Hexuris, Triuris.

Burmanniacem have been placed near Orchidece by seyeral botanists on account of their undivided
They are
embryo, reduced to a little cellular mass, -which appears to be entirely formed of the tigellus.
allied to Iridece by their 6-merous 2-seriate perianth, their triandrous androecium, anthers with longi'

Trim-idem have

(which

see),

—En.

little

affinity

with Burmanmacecs, and belong to the Apocarpous

series of

Monocotyledoni

;
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TACCACE^.

IX.

tiidinal dehiscence, inferior 3-celled ovary,

Hcemodoracea (which

and S dilated stigmas.

They have

also

some connection with

see).

Bwmanniee grow

in damp and grassy soils, hut most of the other genera live in the shade of large
on vegetable detritus, and are perhaps parasitical.
They inhabit the tropical regions of Asia
and America, extending in the New World to 37° north latitude.
They are also met with in Mada-

forests,

gascar.

The herbs

of this family are slightly hitter-astringent

j

they are not knpwii to possess any useful

property.

TACCACEJS.

IX.
(Tacce^,

Flowees

— Taccace^, Lindl.)

Perianth awperior, petaloid, d-merous, 2-seriate. Stamens 6
anthers adnate to their concave face. OvART inferior, 1-celled,
parietal placentas ovules numerous, anatropous or semi-anatropous.
Beret,
5

.

FILAMENTS concave
with 3

Presl.

;

;

—

Seeds numerous, albuminous. Herbs with radical leaves; veins reticulate.
Perennial stemless herbs with a tuberous rhizome. Leaves all radical ; petiole
serai-sheathing limh sometimes entire, sometimes palmisect or bipinnatifid, with
prominent nerves.
Flowers 5 , regular, in an involucrate umbel on the top of a
;

simple cylindric or angular scape;

involucre foliaceous, 4-phyllous;

flowered, long, naked, several flowerless, elongated-filiform, or
ones.

Perianth

superior, petaloid

;

pedicels 1-

mixed with the

fertile

segments 6, 2-seriate, equal or the iniier a

Tacca pinnatifida.

Fructiferous brancli.

little
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Taccif.

Stamen, entire and cut vertically (mag.).

Tacca.
Pistil

and androecium cut vertically
(mag.)-.

Tacca.
Seed, entire and out vertically
(mag.).

'I

^

Tacca.

Transverse section of seed

lEIDB^.

X.
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Stamens

the largest, persistent.

6,

inserted at the base of the segments

dilated, vaulted or cucuUate at the top

anthers introrse

;

;

;

filaments

cells 2, distant, parallel,

adnate to the cavitj of the filaments, free at the top, straight or incurved, dehiscence
longitudinal.
Ovakt inferior, 1-celled or incompletely 3-celled; placentas 3,
parietal, nerviform or 2-lobed; style short, thick; stigma orbicular or depressed,
•with 3 radiating emarginate or bifid lobes ; ovules numerous, several-seriate, subascending and anatropous, or horizontal and semi-anatropous. Berbt umbilicate

by the persistent limb of the perianth,
ovoid, angular or lunate

;

1-celled, or incompletely 3-celled.

Seeds

separable from the memexcessively small, ovoid, included

testa coriaceous, striate, easily

Embeto
branous endopleura ; albumen fleshy.
in the albumen, near the basilar hilum, or distant from the ventral hilum.
GENEKA.
*

*

Tacca.

Ataccia.

Lindley has placed Taceacees, Dioseorets, and Smilacece in his class Dictyogens, so called on account ot
the reticulated nerves of the leaves, which recall the nervation of Dicotyledons, which they besides
resemble in the structure of the stem, which presents flbro-vasoular bundles arranged with tolerable
Taccacece differ from DioscorecB in habit, conformation of the stamens,
regularity around a central pith.

They have an

and 1-celled ovary.

affinity

with Aroideee (Dieffenhachia, Dracuncidus, Amorphophalhis),
and R. Brown considers them intermediate between that

principally founded on the nature of the leaves,

family and Aristoloohieee.^
Taceacees inhabit mountain forests of Asia, Africa, Oceania (and Guiana

Tacca pinnatifida

is

principally found at the

mouth

of

damp and shady

?

according to Planchon).

valleys of the Oceanic Islands

;

it

Arrowroot. The Tahitians
prepare from the floral scapes of the Tacca a very white and shining straw, with which they form hats
and coronets with much skill and taste.

is

cultivated for its starchy tubers,

which furnish the

Floweks

5

sort of

— Ieides, Jussieu. — Ikide^e, Br. — lEiDACEis, Lindl.)

Peeianth

.

with a

IRIDEuE.

X.
(Ensat^, L. Ker.

islanders

superior, petaloid, Q-merous,

2-seriate,

anthees extrorse. Ovaet
Capsule loculicidally 3-valved.

opposite to the outer perianth-segments

;

Stamens 3,
many-

inferior, of 3

ovules anatropous.
Seeds albuminous.
Leaves equitant or sheathing, ensiform or li/near.
Perennial heebs with a tuberous or bulbous rhizome, rarely with fibrous roots,
very rarely sufFrutescent {Witsewia), glabrous, sometimes pubescent or velvety.
Scape central, jointed or not, simple or branched, sometimes nearly 0. Leaves

ovuled

cells

;

— Stem herbaceous.
usually

all radical,

equitant, distichous, ensiform or linear, angular, entire,

or folded longitudinally, the cauline alternate, sheathing.

or irregular, terminal, in a spike corymb

flat,

Flowbes

^ , regular
or loose panicle, rarely solitary, each

furnished with 2 (rarely more) spathaceous bracts, usually scarious ; inflorescence
Peeianth superior, petaloid, tubular, O-fid
with a double sub-foliaceous bract.
or -partite, regular or sub-2-labiate
•

They

;

segments 2-seriate, equal, or the inner smallest,

are hardly separable as an order

from Burmanniacece.

—^Ed.

X.

lEIDE^.
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Iris.

Iris.

Flower cut vertically.

Ilydrotcenia.

Gapsnle with loculicldal

Andrcecium and Btigmas

valves.

seeu in front.

X. IBIDEM.
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EydroUenia MeleagrU.
InfioreEcence.

dissimilar, very rarely largest {Lihertia, Aristea), -usually
fugacious, sometimes twisted spirally after flowering, and

persistent

{Morcea,

Crociu.

Entile plant cut vertically.

Pardanthus, Aristea, Galaxia, &c.),
Stamens 3, epigynous, or inserted

aestivation twisted.
either on the tube or at tlie base of the outer perianth-segments ; filaments distinct,
or more or less monadelphous {Tigridia,Ferraria,Vieusseuxia,&c.); anthers exirorse, 2celled, basi- or dorsi-fixed

gitudinal.

OvAET

and

versatile,

oblong or ovoid, or sagittate, dehiscence lon-

inferior, or rarely semi-inferior {Witsenia)

;

cells 3,

many-

(rarely

few-) ovuled {Aristea) ; style simple ; stigmas 3, either opposite to the stamens {Iris,
Morcea, Vieusseuxia) , or alternate {Pardanthus, Sisyrinchiurn, Lihertia, &c.), very often
dilated, petaloid, or lamellate, gyrose, contorted {Patersonia, Galaxia, Lihertia, &c.),
entire, or 2-3-fid, or 2-labiate {Diplarrhena, Iris); ovules

few or many, in 1-2-several

series at the inner angle of each cell, usually horizontal, sometimes ascending {Patersonia, Galaxia, Orocus, &c.) ; or pendulous {Gladiolus, Watsonia, &c.), anatropous.

Capsule 3-gonous, or lobed, or gibbous, 3-celled, loculicidally 3-valved ; valves membranous, coriaceous or cartilaginous, semi-septiferous ; placentas nerviform, adnate to

—

—
X.

lEIDE^.
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septum, sometimes coherent in a persistent central free column
Seeds usually numerous, sub-globose, or [usually horizontally] compressed, sometimes margined or winged; testa membranous, loose or papery,
sometimes coriaceous or fleshy; raphe usually free, or easily separable; albumen
Embrto axile or concentric, usually
fleshy or cartilaginous, sometimes sub-horny.
reaching
radicle
to the hilum, situation variable.
albumen
;
half the length of the
the edge of
{Pardanthus).

[Iridece

have been divided into the following sub-orders by Klatt

SuB-OEDEE
*Gladiolus,

tlie

I.

Gladiolej!.

— Spathe

2-valved..

Filaments

*Waisonm, *8paraxis, Anthohjxa, Diasia,

free,

unequal

;

:

stigmas filiform.

Tritonia, liabiana, *Oalaxia,

*Witsema,

*Anom.atheca, *Aristea, &c.

—

SuB-OEBEE II. Ieideji propee, Spathe mnmy-valved, outer herbaceous, inner membranous.
*Moraea, *Gi^v/ra, Xiphium,
Filaments equal, free or connate at the base. Stigmas petaloid.
Dietes, Vi/plarrhena, *Ins, &c.

Sdb-oedee III. CyPELLBj).
Filaments connate at the base.

— Spathe
Stigmas

or many-valved.

2-

dilated.

Perianth-segments unequal.

PardantJius, Gypella, Libertia, &c.

—

SuB-OEDEE rV. SiSTEiNCHiEJ). Spathe 2-valved. Filaments connate throughout their
length.
Stigmas simple, or involute-filiform. Heriertia, *Vieusseuxia, *Tigridia, *Ferraria,
Patersonia, *Sisyrinchium, *Gelasine, *Sijdrotmnia, &c.

Crocus).

—

Spathe 2-valved. Filaments equal, free. Stigmas linear (except
IxiBJ!.
Ed.]
Geissorhiza, Trichonema,*Grocus, &c.
Hesperantha,
*Ixia,

SuB-OEDEE V.

IridecB are distinguished from other Monocotyledons -with inferior ovaries by their trinary andrcecium,
They have some affinity with
extrorse anthers, and the petaloid stigmas of most of the genera.

£w-

manmacecs and Hasmodoracets (which see).
South Africa contains a
Iriders are much more extra-tropical in hoth hemispheres than tropical
Many genera are
great number and variety of species, as does Mexico, but they are rare in Asia.
exclusively African (Sparaxis, Vieusseuxia, &c,), or American (Sisijrmchium, Jlydrotcenia), or Australian
(Patersonia). whilst several others are dispersed over Australasia aod the American continent. Iris
Gladiolus and Triehonema, which abound in South Africa, advance
inhabits the north temperate regions.
Croeiis inhabits sub-alpine regions and the plains
as far as the Mediterranean region and Central Europe.
;

of Europe and temperate Asia.
The tuberous or bulbous rhizomes of Irideis contain a small proportion of a fatty and acrid matter,
and a large quantity of starch, combined with a pecuhar volatile oil, which gives them stimulating prospecies lose their acridity by drying or boiling, and their tubers may be used as emoleven as food ; such are several South African species, which are eaten by the Hottentots. The
rhizome of h-iijkn-entina is medicinally the most important of the family ; when fresh it is a strong purgadried it stimulates moderately the pulmonary and gaatro-intestinal mucous membranes it enters
tive
pharmaceutical preparations, and its violet scent is a well-known perfume [Orris-root] ; little
several
into

Some

perties.

lients or

;

maintain suppuration after cautery. I. germunica and pallida were
balls of it called Iris peas, are used to
The tubers of the Flag or Bog Iris (/. Pseud-ac.oriis), the
purgatives.
and
diuretics
as
used
formerly
is acrid and as!i!ngent, are still administered by some country doctors in dropsy and chronic
I. sibirica is
of I. virginiea and versicolor are similarly prescribed in North iVmerica.
Those
diarrhoea.
The rhizome of I. /(stidissivia was renowned among the
considered an antisyphilitic in North Asia.
The bulbs of Sisyrinchitim galaxioides, Ferraria purgans
ancients for the cure of hysteria and scrofula.
and cathartica and Libertia ivioides, are used in South America as purgatives and diuretics. Pardanthus
The root of Gladiolus comnmnis is made into an
an aperient.
cliinensis has a high repute in India as
amulet by the superstitious peasants of Germany that of G. segetmn was anciently considered an emmeThe bulbs of Morcsa collina, of the Cape, ai'e very poisonous, and have the
nao-oo-ue and aphrodisiac.

taste of

which

;

same

effects as

Fungi.

3 B
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XI.

AMARYLLIDE^.

The stigmas of the BaiFron (^Crocus sativus), the origin of which is ud known, and the cultivation ol
which dates from very ancient times, contain a strong-scented volatile oil and a rich yellow dye they
are greatly esteemed as an emmenagogue, and as an excitant of the gastric and cerebral functions it is
still cultivated in France and Spain, and largely used by dyers and liqueur manufacturers, and also as a
condiment in some countries.
The stigmas of the other species of Crocus, although containing a
colouring matter, are useless.
The blue perianth of Iris germanica, crushed and mixed with lime,
yields the Iris green of painters.
Finally, the seeds of /. Pseud-acorus are a well-known substitute
;

;

for coffee.

XI.

(Narcissoeum

sectio, Jussieu.

AMARYLLIDE^.

—Naecisse.*!, Agardh.- -Amaeyllide^, Br.-

AMAETLLIDACEiE, Lindl.)

Flowees

§

.

Peeianth

superior, petaloid, 6-fid or -partite, 2-seriate, sometimes

with a crown simulating a s-wpplementan-y perianth.
inserted on the perianth.
O^auy inferior, 3- l-celled

Stamens

6,

very rarely 12-18,

style simple; ovules anatropous.
Peuit a loculicidally B-valved capsule, or fleshy and indehiscent.
Seeds
albuminous ; testa membranous or thich ; eaphe lateral, immersed. Embeto short,

Spowflake.
Androeciiun and pistil,

;

Snowflake.
and cut yertioally
(mag.).

Seed, entire

XI.

AMAEYLLIDEtE.
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PerianWi and androacimn laid open.
i. tube; I
limb; n. crown.
Narcissus,

Pisfcil.

Agave chloracaniha.
Vertical section of
upper part of bud.

Agave,

Ovule

axile,

Agave.
Stamen,

Snowdrop.

Agave.
Transverse section of
ovary (mag.).

—Peren/mal heebs, usually

Scape t&rminated by one

{GalantJius mvalis.)

Flower.

Oporanthus^
Seed, entire

and cut

Pistil.

Snowdrop.
AndrcEcium and

vertically.

bulhousy stemless.

Leaves

Snowdrop.

corolla.

radical, elongated, entire.

or several flowers furnished with spathaceous bracts.

Perennial hekbs^ usually stemless, bulbous and with fibrous roots; rarelycaulescent with fascicled roots and alternate cauline leaves {Alstroemeria, Doryanthes).
Leaves radical," in 2 or several rows, sometimes 2 s^reei^mg {Hcemanthus), entire,

sheathing at the base, nerves parallel. Scape cylindric or angular, solid or fistular,
rarely stem erector twining (Somarea). Flowers
sometimes very short, or nearly
;

8

IS

2

788

XI.
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§ elegant, regular or irregular, solitary or umbellate, or rarely in aggregated spikes
{Doryanthes), enclosed in spathaceous bracts.
Peeiawth superior, petaloid, 6,

limb 6-partite, 2-seriate, regular or ringent,
;
imbricate, deciduous or marcescent, often bearing at the throat a petaloid crown

phyllous, or tubular-infundibuliform

simulating an accessory corolla {Narcissus, Pancratium, &c.)

.

Stamens inserted either

on an epigynous disk or on the tube or throat of the perianth, 6, opposite to the
divisions of the perianth, or sometimes 12-18 {Gethyllis), then very rarely all fertile
filaments cohering by their dilated bases, equal and erect, or unequal and inclined ;
anthers introrse, 2-celled, basi- or dorsi-fixed, erect or incumbent, very rarely adnate
within to a thick connective {Chlidanthus), opening by 2 longitudinal slits, or at
;

Ovaet

their tips.

inferior, 3-celled, rarely sub-1-celled {Calostemma)

style simple,

;

with the stamens ; stigma undivided or 8-lobed ovules numerous,
rarely definite {Griffinia, Hcemanthus, Calostemma, &c.), 2-seriate at the central angle
erect, or inclined

of the

parietal in the 1-celled ovary, usually horizontal or pendulous, rarely

cells,

ascending

;

Hcemanthus, Gethyllis, &c.),

{Griffinia,

always anatropous.

loculicidal]y 3-valved capsule, or rupturing irregularly, rarely 1-2-cened

Frttit

by

a

arrest,

sometimes an indehiscent berrj'' {Gethyllis, Hcemanthus, Sternhergia, Olivia, &c.).
Seeds shortly funicled, rarely solitary, sub-globose, angular or flat ; testa sometimes
membranous or papery, often margined or winged ; sometimes thick and fleshy,
or even enormously hypertrophied {Pancratium, Calostemma, &c.); raphe longitudinal,
deep seated, sometimes fleshy ; chalaza apical ; albumen fleshy. Embkto straight,
axile, shorter than the albumen radicle reaching to the hilum, centripetal or superior,
;

rarely inferior.

PRINCIPAL GENERA.
*

Galauthus.

*

Sternbergia.

*

* Oporantlius.

*

Hseraanthus.

*

Eustephia.

*

Narcissus.

*

Bom area.

* Olivia.

AGAVES.
*

Crinum.
Pancratium.

*

* Amaryllis.

* Griffinia.

Gethyllis.

* Alstroenieria.

*

Calostemma.

Hamodoracem

:

habit, the texture of their flower,

Fourcroya.

They approach

Iridece,

by triandry and extrorse anthers Hypoxidtce by
black crustaceous testa Hcemodoracece by their stamens, which

Iridece are separated

and their

Doryanthes.

(Cj.oselt allied Genera.)

Agave.

AmartjUidece only differ from Liliacem (which see) in their inferior ovary.

HypoxidecB, and

*Leucqjum.

;

;

are often reduced to three, their not bulbous roots, &c.

Agavece are true Amart/Uidets, without bulbs,
with valvate perianth-segments and a fistular style perforated at the top, and they are further remarkable
for their spiny fleshy leaves

and their often gigantic soape, which flowers but once, and terminates in a

large panicle.

AmdryllidecE mo.stly grow in temperate or tropical regions; the remarkable fact in their geographical
distribution is that the genera without a corona to the perianth are very rare in Europe and North
America, but abound in South Africa and trans-equatorial America.
Several genera are confined to
Europe, South Africa, America, and Australia respectively.
The Snowdrop {Galanthus nivalis) alone

Crinum and Pancratium prefer seashores in temperate and hot regions. Agave
spread throughout the tropics, and even into Jlediterranean Europe and Africa, where

reaches high latitudes.

americana
it is

is

now

used for fences.
AmaryllidecB are

much sought

as ornamental plants,

flowers and the sweet smell of several species,

and rival LihacecB in the magnificence of their
therefore used in perfumery.
Their properties

which are

;

XII.
are also analogous to those of LiliaceeB

combined with a

H^MODOEACEiE.

the mucilage of their bulbs

;

which

bitter gum-resin,
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is

more abundant and

less acrid,

but

a violent emetic. This property induced the ancients to
class among medicinal plants Narcissus pseudo-Narcissus and the Snowflake (Zeuco/um vernmn), which
both flower in the spring. The bulb of Slternherffia hitea, which grows in the East, was formerly employed

it is

is

tumours those of Amaryllis, Crinum, and Pancratium are still thus
Pancratium maritimmn possesses properties similar to those of Scilla, and
Amaryllis Belladonna, of the Antilles, and Heemanthus toxicaria, of
is sometimes substituted for it.
South Africa, are eminently poisonous the KalSrs make use of the latter to poison their ai'rows. Crinum
zeylanicum is also considered in the Moluccas a violent poison. Finally, the flowers of Narcissus pseudoAlstroemerice, from South America,
Narcissus are narcotic in small doses, and dangerous in larger ones.
which are noticeable for their habit and the beauty of their flowers, bear farinaceous tubers, which may
serve as food. A. Salsilla is used in Chili as a substitute for Sarsaparilla.
The Agave americana, cultivated in our gardens under the incorrect name of Aloe, is greatly
esteemed in Mexico, on account of the various uses which can be made of it. When its central bud is
removed previous to the lengthening of the scape, it yields an abundance of sugary liquid, which, when
fermented, becomes a spirituous drink, called pulque, greatly esteemed by the Mexicans, and which by
The expressed juice of the leaves is predistillation yields an alcohol analogous to rum, named mescal.
scribed by American doctors as a resolvent and alterative, very efficacious in syphilis, scrofula, and
even cancers. The woody fibres which form the framework of the leaves afford a very tenacious thread,
the Vegetable Silk of commerce, from which the ancient Mexicans made paper. The scape, dried and
cut in pieces of a varying thickness, is used for razor-strops, and as a substitute for cork.
to hasten the ripening of indolent

;

used in Asia and America.

;

XII.

TloweeS

5

.

usually superior.
segments.

OvART

HyEMODORACEyE,

Br.

PEKiATiTTH petaloid, G-merous, 2-seriate, regular or sub-irregular,
6, of ivhich 3 are often sterile, or 0, inserted on theperianth-

Stamens

inferior, or rarely superior, S-celled, or suh-1-celled

;

ovtjles usually

Seeds albuminous.
Fbttit usually a loculicidally 3-valved capsule.
hekbs.
Perennial
Leaves ensiform,
hilum.
the
near
or
from
radicle
far
with
Embeto
corymb.
panicle
or
a
in
Flowers
equitant.
semi-anatropous.

—

Perermial hbebs

;

Stem simple or nearly so, someLeaves alternate, usually distichous, ensiform,
Elowees 5 regular or sub-irregular, in racemes
Perianth petaloid, tubular or sub-campanulate, usually

roots fibrous, fascicled.

times shortened, or a rMzome.
sheathing at the base, equitant.

or a corymb, bracteolate.
hairy or woolly outside, glabrous within,

,

usually superior,

6-partite;

divisions

base, or joined below into a tube, sometimes subStamens 6, inserted at the base of
{Anigosanthus)
above
unilateral
irregular, and
the outer segments, often imperto
opposite
3
are
of
which
perianth-segments,
2-seriate, either free to the

.

the

fect or 0, the 3 others fertile, 1

rarely dilated

and

sometimes deformed ; filaments filiform or subulate,
adnate to the perianth-segments anthers

petaloid, free, or partially

;

longitudinal.
Ovaet inferior or
introrse, 2-celled, basi- or dorsi-fixed, dehiscence
opposite
to the inner
with
cells
&c.),
3
Wachendorfia,
rarely superior {Xiphidium,
{Phlehocarya)
septa
failure
the
by
of
sub-1-celled
rarely
segments of the perianth,

base sometimes dilated and hollow ; stigma undivided ; ovules
or indefinite, peltate,
inserted at the inner angle of the cells, solitary or geminate,

style terminal, simple,

XII.
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Anigosanthus.

Flower cut vertically.

Anigosanthus.

Stamen (mag.).

Anigosanthus.
Seed, entire and cut vertically (ma^.)

Anigomnthus flavida.

HcBmodorum.
Seed
Anigosanthus.

Diagram.

A.

hilum

;

(nifig,)vi.

micropyle.

HcBmodorum,

Albumen cut transversely.

semi-anatropous, or rarely anatropous.
Fkuit a 3-celled capsule, accompanied or
crowned by the marcescent perianth, loculicidally 3-valved valves septiferous, or
septa remaining attached to an axile column, rarely a 1-seeded nut {Phlehocarya),
5

;;

HYPOXIDE^.

XIII.

Seeds
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geminate or numerous, oblong, peltate or basifixed ; testa coriaalbumen cartilaginous, bard. Embryo straight, short
radicle usually distant from the hilum, and placed almost outside the albumen.
solitary or

ceous, glabrous or hairy

;

PEINCIPAL GENERA.
Xiphidium.
* Wachendorfia.

Lachnanthes.
Blancoa.

*

*

Haemodorum.

Anigosanthus.

Conostylis.

HeemodoracetB are near Amaryllidece and Iridece in the 6-merous 2-seriate petaloid perianth, the 6
; they diifer from Amaryllidese

or 3 stamens, the usually inferior and 3-celIed ovary, albuminous seeds, &c.

in their usually hairy or woolly perianth, equitant leaves, stamens often reduced to 3, ovary sometimes
superior,

and root never bulbous

;

they are separated from Iridece by their introrse anthers.

Anigosanthus

approaches Sromeliacece in the perigynous androecium.
HcBmodoraceis are principally North American, South African, and South-west Australian.
Xiphidium and Hageribachia are tropical American.
The roots and seeds of several species contain a red colouring principle; such is Lachnantlies
tinctoria, of North America
but this principle, analogous to Madder, is much less solid, and is little
;

used.

HYPOXIDE^,

XIII.

Br.

Flowers 5 , regular. Perianth superior, petaloid, d-merous, 2-seriate. Stamens
ANTHERS introrse. Ovary inferior, with 3 many-ovuled cells ovules semi-anatropous.
Fruit a capsule or ierry. Seeds strophiolate, albuminous. Embryo axile
RADICLE distant from the hilum, superior. Stemless herbs. Leaves linear.
Herbaceous stemless perennials root tuberous or fibrous. Leaves all radical,
6

;

;

—

;

linear, entire, folded, nerves

cylindric,

diclinous

parallel.

sometimes very short, or

by

Scapes simple, or branched at the top,
(Curculigo).

arrest, regular, either sessile

Flowers ^,

and
Perianth

whorled or panicled, 1-2-bracteolate.

solitary

yellow, rarely

radical, or terminating the scape,

petaloid, superior, 6-par-

Stamens
segments 2-seriate, the outermost velvety.
tite, persistent or deciduous
anthers
introrse,
free
6, inserted at the base of the perianth-segments ; filaments
cohering
into
sometimes
2-celled, basifixed, erect, sagittate, dehiscence longitudinal,
;

;

Ovary

a tube.

style terminal,

with 3 parietal placentas {Curculigo)
free or connate; ovules numerous, 2-several-

inferior, 3-celled, or 1-celled

simple;

stigmas 3,

Fruit a capsule dehiscing
or 1-2-celledby abortion. Seeds numerous, sub-

seriate at the inner angle of the cells {Hypoxis), anatropous.

longitudinally, or a berry, 3-celled,
testa black, crustaceous,

globose

;

fleshy.

Embryo

wrinkled; funicle sometimes persistent; albumen

straight, axile, nearly as long as the

albumen ;

radicle distant

from

the hilum, superior.

PRINCIPAL GENERA.
* Curculigo.

* Hypoxis.

Hypoxideai are near Amari/Uidets in their perianth, inferior ovary, &e. ; they are separated by their
they especially approach Asteliets in habit,
habit, their seeds with black and crustaceous testa, &c.
1- 3-celled ovary, &c. Their linear-folded leaves, with
hairiness, the number of stamens and stigmas, the
parallel nerves, recall those of Gagea, a Liliaceous genus.
;

XIII.
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Hypoxis.

Diagram.

Hypoxis.
Transverse section of
fruit (mag.).

Hypoxis.
Transverse section of
ovary (mag.).

Hypoms.
Seed, entire and cut vertically.

Hypoxis.
(mag.).

Embryo

Curcvligo.

Hypoxis

erecta.

Hypoxis.

CurcnUgo.

Traiisvei-se section of

Deliiscent fruit.

Diagram.

ovary (mag.).

Hypoxidem abound nowliere a few inliabit South Africa^ extra-tropical Australia^ India, and the
and hot extra-tropical regions of America.
The tubers of Curculigo orchioideSj which resemble those of
Little is known of their properties.
Oi'cJiide^ become when dry transparent like amber their sub-aromatic bitterness leads to their employment in affections of the urethra. The roots of C. stansj which grows in the Marianne Islands, are edible.
The tubers of Hypoxis erecta are prescribed by the natives of North America for the cure of ulcera, and
;

tropical

j

they are used internally for intermittent fevers.

XIV. VELLOSIE^.
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XIV. VELLOSIEyE, Don.

A

XV. DIOSCOEE^.
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XV. DIOSCOREjE,
(DioscoEE^, Br,

Dioscorea Batatas,

Dioscorea Batatas,

^

—DioscoKEACEJE, LiudL)

Dioscoi'ea.

plant.

9 plant.

Dioscorea.
Dioscoi'ea.

9

flower (mag.).

Diagram ^.

Transverse section of ovary
(mng.)-

Tamvs,
Germinating seed, tha plumule
raising the operculum.

XV. DIOSCOEE^.
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Tamus.
Germinating seed cut vertically

Tamus.
Berry cut vertically.

(mag.).

Tamus.
Seed, entire and cut
vertically (mrg.).

Dioscorea.

S3ed.

IHoscorea.

Embryo

(mag.).

Tamus.

Embryo.

Tamus communis.
Fructiferous branch.

Testudinaria elephantipes (reduced in size).

XV. DIOSCORE^.
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Flowers

dioecious.

Pekianth

inferior,

with three 2-1-ovuled

Capsule

or bekrt.

6.

Ovakt

cells ; ovules pendulous, superimposed, anatropous.
Seeds compressed, winged, or globose, albuminous. Twining or

—

Leaves

herbs, with tuberous rhizome.

sarm,em,tose

Stamens

superior, 6-merous, 2-seriate.

reticulate-veined.

Perennial herbs, or undershrubs, twining from right to left rhizome subterranean, tuberous, Heshy, or epigeal, and covered with a thick and regularly cleft
;

Leaves

suberose bark {Testudinaria) , giving off annual branches at the top.

alter-

nate or sub-opposite, petioled, simple, palminerved, nerves reticulate, entire or
palmisect petioles often biglandular at the base, and often producing bulbils or
large tubers at their axils. Flowers dioecious by arrest, small, inconspicuous,
;

regular,

in

axillary racemes

superior in the

Stamens
tary ;

6,

?

Perianth herbaceous or

or spikes.
limb with

flowers;

6

segments,

inserted at the base of the perianth-segments

filaments short, free

;

sub-petaloid,

2-seriate, equal, persistent.
;

in the ? 0, or

rudimen-

anthers introrse, 2-celled, shortly ovoid or globose, dorsi-

Ovakt

fixed, dehiscence longitudinal.

inferior, 3-celled; styles 3, short, often co-

herent at the base stigmas obtuse, or rarely emarginate-bilobed ovules solitary
or geminate, pendulous, superimposed at the central angle, anatropous.
Fruit
sometimes membranous, capsular, 3-gonous, 3-celled, opening at the projecting
angles loculicidally {Dioseorea) sometimes 1-celled by the arrest of 2 cells, the third
fertile, winged (Rajania) ; sometimes an indehiseent berry, 3-celled, or 1-celled by
Seeds compressed, and often winged in the
obliteration of the septa (Tamus).
albumen fleshy and dense, or cartilaginous.
capsular fruits, globose in the berried
Embryo small, included, near the hilum, thinner and auricled at the upper end
{Dioseorea, Rajania), or oblong-cylindric {Tamus); radicle near the hilum.
;

;

;

;

PEINCIPAL GENEfiA.
•Dioseorea.

Eajaiiia.

BioscorecB are yery near Smilax in

tlie

Tamus.

* Testudinaria.

nervation of the leaves, the perianth, androecium, fleshy fruit,

They differ from Taccacecs (see p. 782) in habit, 3but are distinguished by the inferior ovary.
celled 1-2-ovuled ovary, and the internal structure of the seed ; lilce Taccacecs, they have some points of
resemblance with Aristolochiece.
Dioscorees inhabit especially southern tropical and extra-tropical regions
they are much rarer in
northern temperate latitudes. Rajaniu is peculiar to tropical A.raerica.
Tamus inhabits vy^oods in tempe&c.,

;

Europe and Asia. Dioscm-ea is met with in the tropics, and in temperate Australia one small species
has recently been discovered in the Pyrenees (D. pyrenaica).
Testudinatia is peculiar to South Africa.
The root-tuber of Bioscorece, often called Ubi, Ufi, or Papa (names given by the Americans to the
Potato), is filled with an abundant starch, mixed with an acrid and bitter principle. B. satioa, alata,pentarate

;

phylla, hulbifera, Batatas, &c. are cultivated throughout the tropics,

and contribute largely to the sustenance of the Malays and Chinese, and the natives of Oceania and West Africa. The leaves of some
The tuber of Tamus communis was formerly used as a purgative
species are used in intermittent fevers.

and diuretic resolvent qualities were also attributed to it, and it was rasped, and applied as a plaster on
whence its name of Beaten Woman's Herb. The shoots
arthritic strumous tumours, and on bruises
deprived of their acridity by boiling, are eaten lite Asparagus.
;

—

;

BUTOMB^.
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TRIURWE^}

(Tkiubiace^, Miers.— Teiubacb^, Gardn.

—Triukidace^, imciZ.— Triukidejb,

Dene, and Le Maout.)

[Very slender white or discoloured rarely green herbs ; roots fibrous. Stem
simple, rarely divided, filiform, straight or flexuous, erect.
Leaves 0, or bract-like,
alternate, nerveless.
Tlowees minute, racemose or spiked, monoecious or dioecious,
rarely unisexual

;

pedicels bracteate.

Perianth 3-4-6-8-partite, hyaline

;

segments

connate at the base, valvate, tips often caudate. Stamens few, various in number,
sessile in the base of the perianth, usually seated on an androphore; anthers
4-celled, 2-valved, lobes rarely separated.
Cabpels many, on a central receptacle,
-celled; style excentric, lateral or basal, smooth or feathery; stigma obsolete or
truncate or clavate ; ovule 1, basal, erect. Ripe carpels obovoid, coriaceous and
indehiscent, or 2-valved, 1-seeded.
Seed ovoid ; testa reticulate ; nucleus cellular.
1

Section

Section

Tbideie Ji.

I.

—Perianth-lobes with twisted

each 2-locellate.

cells separate,

II.

almost basilar.

Soiaphile^.

O^ary gibbous

—Perianth-lobes

;

tails that are inflexed in

without

bud. Anther-

Triuris, Hexun's.

style ventral.

Anther-cells confluent.

tails.

Style

Soridium, Sciaphila, Syalisma.

A very singular little order, well deiined and illustrated by Miers in the LinnEean Transactions,
According to him they are allied to Alismacece
from which work the above descriptions are taken.
in .the neighbourhood of which the late R. Brown also informed me they must in his opinion be
placed.

Trimidem are natives of tropical forests in America and Asia, growing on mossy banks and dead
Hyalisma is a native of Ceylon (it is referred to
with hardly any attachment to the ground.
Sciaphila of both Asia and America
Sdaphila by Thwaites)
all the other genera are American.

leaves,

;

;

—Ed.]

XVII.

BVTOME^.

(BuTOME^, L.-C. Richard.

Flowebs
gynous, 9—ao

.

— Bittomaoe.^, Endl., Lindl.)

FEUiATJCTsB-merous, 2-seriat6 [calyx and corolla).

5.

Ovaries 6-00

,

whorled, more or

less

Stamens %jpo-

distinct, 1-celled,

many-ovuled ;

OVULES erect, anatropous or eampylotropous, placentation parietal. Fruit follicular.
Seeds numerous. Embryo straight or hoohed, easalbiiminous radicle inferior.
Marsh herbs, perennial, stemless. Flowers solitary or umbelled.
Perennial marsh or aquatic heebs, stemless, glabrous, sometimes milky.
Leaves all radical petiole semi-sheathing at the base blade linear or oval, large,
nerved, sometimes arrested. Scapes simple, 1-many-flowered. Flowebs 5 , regular,
;

—

;

;

solitary (Hydrocleis), or umbelled [Butomus, Limnocharis)
'

Ses tribe TViurideis of Burmanniacecs, p.

;

pedicels with

779.—E».

membranous

;;

XVII. BUTOMEiB.
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Butomus.
Jiulomus.
Fruit.

Seed, entire and cut vertically (mag.).

Butomus.

Stamen and transverse

Diagi'am.

section of anther.

Perianth 6-pliyllous5 leaflets 2-seriate ; outer herbaceous or sub-coloured
Stamens hypogynous, sometimes 9, of
inner petaloid, imbricate, usually deciduous.
which 6 are in pairs opposite to the sepals, and 3 opposite to the petals {Butomus)^
sometimes indefinite, the outer often imperfect (Limnocharis^ Hydrocleis) ; filaments
bracts.

anthers introrse, 2-celled5 linear, dehiscence longitudinal.
Ovaries 6
their
ventral
free,
or
slightly
suture,
whorled,
coherent
by
1-celled,
more,
manyor
stigmatiferous
continuous
with
the
ovaries,
on
their
styles
ventral
face
ovuled
filiform, free

;

;

XVIIl. ALISMACEiE.
ovules

many, covering the surface of the

cell,
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or attached to a reticulate parietal

placenta, erect, anatropous {Butomus) or campylotropous {Limnocharis)

.

Caepels

beaked by the persistent styles, dehiscing ventrally
[Butomus) or dorsally (Limnocharis), many-seeded.
Seeds erect, sometimes shortly
funicled, straight, with membranous testa (Butomus) sometimes sessile, hooked,
with a crustaceous transversely wrinkled testa [Limnocliaris). Embkto exalbuminous,
straight or hooked radicle inferior.
distinct, coriaceous, usually

;

;

PRINCIPAL GENERA.
*

Butomus.

Butomopsis.

*

Limnocharia.

*

Hydrocleis.

Butomece are closely allied to Alismacece, through Limnocharis, only differing in their singular placeuand the numher of their ovules.
This family is not numerous ; Butomus inhabits the north temperate zone, Limnocharis and Hydrotropical America, Butomopsis Africa.
The roots and seeds of Butomus umheUatus (Flowering Rush)

tation

cleis

and refrigerants. The baked root is still eaten in North Asia.
milky juice, and Limnocharis for the structure of its leaves, which have
This
a large terminal pore, by which the plant appears to relieve its tissues when gorged with liquid.
phenomenon is identical with that described by Schmidt, Duchartre, and C. Musset, as occurring in
several Aroidece (Colocasia), and which consists in an intermittent more or less abundant emission of pure
water, to the extent of more than half an ounce in a hot summer's night, a phenomenon which has been
observed in the leaves of Graminea, and several other Monocotyledons.

were formerly recommended
Hydrocleis

is

remarkable for

as emollients

its

XVIII.

Flowers 3, or
Stamens hypogynous

monoecious.

ALISMACE^,

Br.

Perianth 6-merous,

or perigynous, equal or m,uUiple

2-seriate (calyx

in

number with

and

corolla).

the perianth

Ovaries more or less numerous, whorled or capitate, distinct, 1- celled, 1-2Feuit a follicle. Seeds recurved, exalhuminous.
ovuled ; ovules campylotropous.
Bmbrto hooked. Stem herbaceous. Leaves radical, strongly nerved.
Aquatic or marsh heeds, perennial, sometimes producing subterranean tuberLeaves usually radical, rosulate or fascicled; petiole with a
like buds (Sagittaria).
leaflets.

—

dilated sheathing base

;

blade entire, nerves prominent, converging towards the top

and united by secondary transverse nerves, cordate or sagittate or oval-oblong,
arrested when the leaf is submerged, and then replaced by the petiole changed into

Flowers regular, §, or rarely monoecious
a linear or spathulate phyllode.
Peeianth 6-phyllous,
(Sagittaria), in a raceme or panicle with whorled pedicels.
leaflets 2-seriate, the 3 outer calycinal, the 3 inner petaloid, aestivation imbricate or
convolute caducous. Stamens inserted on the receptacle, or at the base and on
the sides of the inner perianth leaflets, equalling them or double or multiple in

number

;

filaments filiform

;

anthers 2 -celled, introrse, dorsifixed in the g flowers,
(Sagittaria), dehiscence longitudinal. Ovaries 6-8-00 ,

extrorse and basifixed in the g

whorled or capitate, quite distinct (Alisma, Sagittaria), or coherent by their ventral
suture (Damasonium); style ventral, very short; stigma simple; ovules campylothe one
tropous, solitaryj basilar, erect (Alisma, Sagittaria), or 2-3 superimposed,
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ALISMACB^.

Alisma Plantago.
Fruit (mag.).

Alisir.a.

Seed (mar,)'

Alisma,
Seed cut vertically
(mag.).

XVIIL ALISMACE^.
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Damasonivm califomicum.
Flower.

SagiUaria sagittc^olia.

basilar

and

Samasonium

Inflorescence.

Eipe caepelb indehiscent, or dehiscent by
Seeds recurYed, exalbuminons ; testa membranous. Embeto

erect, tlie others horizontal.

their ventral suture.

hooked, sub-cylindric ; radicle inferior or centripetal.

PEINCIPAL GENEEA.
*Alisma,

* Sagittaria,

Damasonium,

AUsmacecB have by a great many botanists been united with Juncaginea, which only differ in their
extrorse anthers, anatropous OTules, and straight embryo; Alismacece are also connected on
the other hand with Butomets, which are separated by their placentation and the number of their ovules.
They are found, though not abundantly, in the temperate and tropical regions of both worlds.
Alisma grows in the temperate zone of the northern hemisphere and the tropics of the New World.
SagiUaria inhabits the same countries, but is rarer in the tropics. Damasonium inhabits certain parts of
Europe, North Africa, North-west United States, and East Australia.
The Water
Most Alismaoets possess an aCrid juice, which led formerly to their use in medicine.
Plantain (Aluma Plantago) and Sagittaria sagittcefolia have been prescribed, but without good reason,
for hydrophobia ; the feculent rhizomes of the latter lose their acridity by desiccation, and serve as food to
the Tartar Kalmucks ; the same is the case with S. sinensis, cultivated in China, ,an,d S. obtusifolia,
always

of North America.

3f

XIX. JUNCAGINE^.
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XIX.

JUNCAGINEJE,

L.-C. Richard.

Plowees S or diclinous. Perianth Q-merous, 2-seriate, calycinal, sometimes 0.
Stamens 6, perigynous or hypogynous, sometimes 1 only anthers extrorse. Ovaries
3 or more, distinct, or more or less coherent, 1 -2-ovuled ovules basilar, anatropous.
,

;

;

Ti'iglocliin palustre.

Transverse section of fruit
(mag.).

^^assLEmffiSS*^
Triglochin.

Diagram.

Triglochin laxlfiorum.
Cai'pel (mag.).

Triglochin laxfflorum.
Carpel cut vertically
Triglochin mariiimum,

(mag.)

XIX.

JUNCAGmE^.
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Triglochin laadjlorum.

Antheriferous scale.

Triglochin laxijlormn.
Transverse section of fruit.

2^'iglochin laxlfloi-um.
Pistil (mag.)-

Triglochin

Fruit

laaMorum.

(m40.

^'-^giodiin.

Triglochin.

^^^-

Embryo.

Tetroncium magellanicum.
Flower.

Tetroncium,
transversely.

Embryo cut

Tetroncium.
Seed cut vertically

Tetroncium.

Young

(mag.).

fruit.
lAlcea,

Portion of inflorescence.

Lilcea.

Embryo
(mag.).

LiloBU.

Basilar fruit.

lAlcea.

Lilcea.

9

flower (mag.).

^

flower (mag.).

Scheuchzeria.

Embryo

(mag.).

Lilcea.

Transverse section of fruit (mag.).

Seeds erecty exalbuminous embryo
Fruit a capsule or follicular^ or indehiscent.
all
radical^ or cauli/ne alternate.
Leaves
herbaceous.
Stem or scape
straight.
the
semi-cylindric or linear-ensiform,
sheathing
at
base,
Marsh herbs. Leaves
;

sometimes scented. Flowers 5 {TriglocMuy Scheuchzeria), ov dicecions {Tetroncium),
Stamens 5, inserted at the base of the perianth-leaflets
{Lilcea).
sometimes
{Tetroncium, Triglochin), or hypogynous {8cheuchzeria) , reivelj 1 only {Lilcea) fila;

ments very short; anthers 2-celled5 extrorse, dehiscence longitudinal. Carpels 3,
distinct, 1-celled {Schmchzeria), or 6 united into a 6-celled ovary, of which 3 cells
are often imperfect {Triglochin), rarely solitary or spiked {Lilwa); styles as many as
3f 2

XX. POTAME^.
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carpels, elongated or very short; stigmas simple {Tetrondum), or capitate {Lilcea), or

plumose {Triglochin), or papillose [Scheuchseria) ; ovules 2, collateral, erect, or solitary
and basilar, anatropous. Fbuit of distinct spreading follicles, opening by their
ventral suture {Scheuckzeria), or a 4-6-3-celled capsule, opening by the ventral
sutures of the carpels {Triglochin, Tetrondum), or indehiscent [Liloea).
Seeds erect,
exalbuminous.

Embkto

straight

;

radicle inferior.

PEINCIPAL GENEEA.
Scheuclizeria.

Triglochin.

Tetroncium.

Lilsea.

Juneaginea, which are closely allied to Alismaceie, also approach NaiadeiB (see these families).
Triglochin is a widely- dispersed genus, growing in marshes or brackish grounds of all temperate
regions.

ScJieuchzeria

grows

in the turfy

to the Magellanic lands, and Zilaa to

XX.
Annual or perennial plants
fresh, brackish or salt water.

swamps

New

of Europe and North America.
Grenada and Cliili.

Tetroncium belongs

POTAME^, Jussieu.
; rhizome sometimes with swollen joints, growing in
Stems knotty-jointed, usually branched, radicant.

Potamogeton ctnspvs.
Flower (mag.).

Potamogelon perfolialus.

Ruppia

P. crisjms.

i inflorescence (mag.).

Stamen and sepal (mag.).

;

XXI.

Potamogeton crUpus.
(mag.).

P. crispus. Fruit cut
vertically and transversely (mag.).

Toung fruit

Leaves

all

APONOGETE^.

submerged, or

tlie
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P, crispus.

P. crlspusi

Seed (mag.).

Embryo.

upper floating, alternate or distiehous or close

together, or rarely opposite, sessile or petioled, entire, filiform, linear, oval or oblonglanceolate, all similar, or tbe

epidermis

;

submerged narrower and deprived of a stomatiferous
membranous, intrafoliar,

stipules free, or joined to the base of the petiole,

Elovees § or monoecious or polygamous, in a spike or
glomerate or solitary. Perianth of 4 herbaceous valvate sepals {Potamogeton); or
forming a membranous 3-toothed cup in the ^ flowers, in the § (Zannichellia) ; or
Stamens 4, sub-sessile, inserted on the
totally absent in the S flowers {Buppia).
claw of the sepals (Potamogeton) ; or 2, sessile, hypogynous (Ruppia) ; or 1, stipitate
{Zannichellia, Althenia) anthers rounded, obtuse or apiculate and 3-celled, or oblong
and 1-celled {Althenda) ; pollen globose or oblong or arched, and very finely granular.
Ovaries 1-4-6, 1-celled, 1-ovuled; style elongate; stigma peltate or unilateral,
Fruit sessile or stipitate,
sessile ; ovule pendent, orthotropous or campylotropous.
indehiscent, coriaceous ; epicarp membranous ; endomrp hard, or opening into 2
Seed oblong; testa membranous; albumen 0. Embryo
valves at germination.
macropodous, antitropous or amphitropous, cotyledonary end arched or spirally
entire or emarginate.

;

coiled.

GENEEA.
Potamogeton.

Grcenlandia.

Althenia.

Ruppia.

Zannichellia.

Spirillus.

Potamea inhabit either stagnant water, sluggish streams, or bi-ackish estuaries, or the shallow seas
They are rare in the tropics. Zannichellia lives in
of the cold and temperate regions of the globe.
ditches in Europe and North America; Althenia in the lagoons of the South of France and of Algeria;
Ruppia in the muddy salt marshes in both continents. They are of no use to man.

APONOGETE^, Planchon

XXI.

Leaves
Aquatic stemless herbs with tuberous starchy feculent rhizomes.
at the base
membranous
and
enlarged
petiole
petioled
floating,
or
submerged
;

hUde

linear, oval or

between which the

oblong

;

ne/nes 1-5, parallel, often united

cellular tissue is

latticed {Ouvi/rand/ra fenesiyralis)

.

by transverse venules,

sometimes wanting, when the^ leaf

Flowers white

is

elegantly

or pint, in a unilateral simple or

XXL APONOGETE^.
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Aponogeton

Ouvdrandra Berniei'ana.
Flower,

disiachj/us^

0. Bernierana.
Pistil laid open.

Aponogeton distackyvs.

Embryo

in two stages of germination.

XXII. NATADEuE.
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2-3-fid spike, at the top of an axillary scape, enclosed at first in a membranons
or coloured conical spatlie.
Perianth 0, or 2-3-pliyllo-us, caducous or persistent,

sometimes accompanied by 10-15 distichous white thick and accrescent
Stamens 6-18-20, hypogynous, sub-equal /kmewfe subulate,

bracts (Aponogeton)
persistent

.

;

anthers ovoid, basifixed, 2-celled

;

;

pollen globose, or acutely elliptic.

Ovaries 3-5, flagon-shaped, sessile, 1-celled ; style continuous with the ovary,
and stigmatiferous on the inner face ; ovules 2-4-6, inserted a little to one
side at the bottom of the cell, ascending, anatropous.
Teuit a 1-2-seeded follicle.
Seeds with membranous or sub-spongy testa ; albumen 0. Embeto oval or elliptic,
thick, compressed, radicular end inferior.
oblique,

GENERA.
*

*

Aponogeton.

Ouvirandra.

very closely allied to Potamece, and is distinguished chiefly by the hiacts, hypogynous stamens, and sub-hasal ovules.]
These genera belong to tropical Africa, India, and Madagascar. The name Chmrundra is taken from
the Madagascar language, in which the -word ouvirandrou signifies edible root, and is applied equally to
several species of iJioscorea ; the root o?«« is found bearing the same meaning throughout the islands of
\_Aponogeton

is

the Southern Ocean.

We have noticed

elsewhere that the genus Spathium, of Loureiio,

is

a

synonym of

Sam~a)rix.

XXII.

NAIADEjE.

Marine or fresh-water annual or perennial herbs.
branched.

Leaves

Stems creeping or rooting,

alternate, distichous or opposite, often close together at the top

of the internodes, linear, 1-3-nerved, entire, or tip denticulate, base sheathing,
persistent, or jointed and caducous sheath furnished with intravaginal free or connate
:

sometimes accompanied by scales [Phucagrostis) ; spadices
usually solitary, sometimes several united in a common spathe, each furnished with
a 2-valvedspathella, and bearing 3-6 § flowers (Posti^oma). Flowers S {Posidonia),
or monoecious {Zostera), or dioecious {Najas, Phucagrostis); solitary {Phucagrostis), or
sub-solitary {Najas), or in axillary fascicles {Caulinia), or united, 2 or more, on a
{Zostera, Phyllospadix, Phucaspadix contained in a foliaceous spathe. Peetanth

membranous

stipules,

Posidonia, &c.); or tubular, membranous, 4-lobed {Caulinia, Najas), or tnhular,
Stamens 1 {Najas, Caulinia, Zostera, &c.), or 2 {Phucadenticulate {Ealophila).
{Najas), or very short, scale-like {Zostera), or
or 4-3 {Posidonia) filaments
grostis,

grostis),

dilated

;

and

aristate {Posidonia), or

geminate and coherent {Phucagrostis); anthers 1-

{Caulinia, Najas),
celled {Zostera), or 2-celled {Posidonia, Phucagrostis, &c.), or 4-celled
&c.), or
Phucagrostis,
{Zostera,
dehiscence loi>gitudina\; pollen usually confervoid

Ovaries 1-2-4, distinct, 1-celled, usually 1-ovuled,
globose {Najas, Caulinia).
stigmas
sometimes with 3 several-ovuled parietal placentas {Ealophila, Lemnopsis);
&c.),
{Ealophila,
style
of
the
2 apiculate, or 3 filiform, sometimes jointed at the top
orthotropous
and
pendulous
ovule
and sharply branching {Posidonia) ;

rarely discoid
{Zostera), or campylotropous

ascending and anatropous
Fruit usually a nut or utricle, sometimes a_ berry
{Caulinia, Ealophila, ,&c.).
Seed
at germination.
{Posidonia), indehiscent, or opening more or less irregularly
{Phucagrostis,

&c.),

or

XXII.
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i

NAIADES.

Najas.

Najas.
flower witb outer perianth
tmmed back (mag.)*

entire

Fruit,

and with open epicarp

(mag.).

(A. Braun.)

P/mcagrosiis,

Base of

leaf,

outer

face (mag.).

Pkucagroslis.

Base of leaf, inner
face, showing the
scales (mag.).

Pkucagroslis.

Conferroid pollen.
iVcr/a*.

Embryo,

entire

and cut vertically (mag.).

Phucagrostis vwijor,

9

plant.

Bomet.)

(Bornet.)

XXII.

NAIADES.
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Zostera marina.
Fructiferous spathe.

Caulima.
Dehiscent pericarp -without the
seed (mag.).

PhucagrosUs mc0or.
plant. (Bomet.)

j

CauHnia.

Seed (mag.).

CauUnia.

Embryo

(mag.).

Zostera marina.
of spatbe.

Upper end

—

NAIADES.

XXII.
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Zostera.

Embryo

cut vertically, and portion of

cotyledon, showing the point.

Pistil laid

Zostera.
Fruit, entire and opened

Zostera marina.
open below to show the insertion of the
ovule (mag.).

Embryo,

Zostera.
entire and cut transversely

(mag.).

(mag.).

sub- globular or ovoid; testa tbin or membranous, smootb or reticulate.

Embryo

macropodous.
GENERA.
Zostera.

Phucagrostis.

Lemnopsis.

Halophila.

Posidonia.

Najas.

Phyllospadix.

Caulinia.

Zostera inhabits the estuaries of the Norlh Sea and Atlantic and Indian Oceans, Posidonia unA PhucaCaulinia and Najas
the Mediterranean, and Phylhspadix the western shores of North America.
In Holland the leaves of Zostera are used in the constill waters in Europe and America.
struction of dykes. For some years they have been used in France for stuffing mattresses and for packing.
Adrien de Jussieu, who studied the classification of Monocotyledons, divided them into albuminous
f/rostis

inhabit fresh

and exalbuminous, and the

latter again into terrestrial

aquatics have been divided into

The cUamydeous- section
divisions, the three inner

which have a

two

sections, according

(Orclndece)

and aquatic.

The exalbuminous

to the presence or absence of a true perianth.

includes Alismacecs, Butomece, snA. Sydrocharideep, y^YAch have six perianth
petaloid; the other section comprises Jvncagivecs, Naiadeee, Potametp, and

membranous, or herbaceous perianth, or are achlamydeous.
The three
by free or coherent ovaries, and by the placentation those
of the second section by the embryo, which is brachypodous and homotropous in Jvncni/ivcce, macropodous
and antitropous in Zosteracea, macropodous and amphitropous in Potamecs, macropodous and homotropous
Zosteracea,

families of the

first

scaly,

section are distinguished

;

in NaiadecB.

"With modifications we have adopted this classification,' and after many endeavours we have succeeded in uniting in what appear to us homogeneous groups, the exalbuminous aquatic Monocotyledonous
genera, placed in one family by most botanists.
Without overlooking the close afiinity between Jimcaentire and peltate, or divided and
ginets, Potamem, Naiadece, &c., we think that the form of the stigmas
pointed may serve to group very naturally the different genera of NaiadetP, and Potamees, the latter bein"'

—

—

'

After

many

attempts by

many

botanists,

pretty clear that any linear arrangement of the

cotyledonous families
is little choice

is quite impossible,

between several of them

;

it

is

Mono-

and that there

under which

cir-

and most practical is that adopted
See Synopsis of Orders at the end.

stances the simplest
in this work.

En.

.

XXIII.
connected with JuncagineeB.

It

is

thus that

placed near Posidonia and Zostera.

On
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we have
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united to Potamete, Rappia, which has liitherto been
it is probable that when the fruits and seeds of

the other hand,

HalopMla, Lemnopais, &c. are known, a family will be made of these genera, which, by its many-ovuled
ovai'ies with parietal placentation, will stand in the same relation to Naiadea that Butomece do to Alisinacece, which Aponogeton and Ouvirandra approach.
It appears superfluous to discuss the modern view, based on that of Adanson, who considers 'as very
rational the affinity between AUsmaoeee and Ranunculacece, and we shall retain our opinion until we find,
'

on examining their seeds, with or without a microscope, an albumen and a dicotyledonous embryo in
jSa^sito-jij, which Adanson believed that he had seen, j ust as he fancied he saw two cotyledons in the
seed of Reeds.
If, in spite of the conscientious work and the sagacious observations which during the last hundred
and fifty years have so greatly advanced Botany, it is allowable to revive paradoxes that have been
absolutely condemned by science ; if mere superficial resemblance is sufficient to establish natural affinity,
we do not see why we should hesitate to follow Adanson in uniting, as he has done, Cyrndea with
Palms, Aristolochiece with Vallisnei-ia, Polygala with Tithymalece, and so forth.

XXin.

Chamcerops humUU:

Polygamous

PALM^,

inflorescence.

L., Juss.,

ChauKsrops humilU.

Martins, Blume, &c.

Diagram

Q,.

ChamcEi'ops humilis.

Diagram ^
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Ploweks usually diclivious, sessile, or pedicelled on a simple or branched spaddx.
Caltx and corolla 3-merous. Stamens usually 6, hypogynous or perigynous. Ovakt
1-3 coherent or free carpels ovules solitary in each cell, rarely geminate.
Fbuit a herry or drupe.
Seed albuminous.
Embkto peripheric. Stem woody.
Leaves alternate, petiole sheathing, Hade usually laciniate.
Perennial woody plants, elegant or majestic in habit. Peimabt boot decaying
early, and replaced by numerous adventitious roots, which are developed at the base
of the trunk, and form a compact conical mass, often very voluminous, and rising
more or less above the soil, and in certain cases raising the trunk, and supporting it
like the shrouds of a ship.
Trunk (stipe) usually tall and slender, sometimes short
and tumid [Geonoma and Phoenix acaulis, Astrocaryum, acaule, &c.), or a short and
creeping inclined stock, or forming underground a branched rhizome, the top of
which, crowned by leaves, is on. the surface of the soil (fifafeaZ, EAopts); simple, or

free, with

;

—

very rarely dichotomous {Hyphoene, &c.), sub-cylindric, or rarely swollen tcJwards the
middle [Iriartea, Acrocomia, Jubcea), with or without nodes, smooth or armed with
hairs, which are thickened and elongated into spines {Martinezia, Bactris), usually
rough and annulated by the persistent bases of the leaves, sometimes marked with
spiral scars {Corypha elata).

base sheathing the stem

;

Leaves springing from the terminal bud,

alternate,

sheath sometimes with a ligulate prolongation at the upper

part {8abal, Gopernicia, &c.), and usually decomposing into a fibrous network after
the decomposition of the leaf; petiole convex below ; blade pinnatisect or flabellate,
or peltate [Licuala peltata), or simply split; segments or pinnules callous at the
base, quite distinct, or coherent below, folded longitudinally in vernation, with

margins recurved [or erect or depressed], often split along the secondary nerves;
sometimes persistent and resembling filaments, sometimes much prolonged
Inploeesoenoe axillary. Spadix {regime)
in tendril-like appendages [Calamus).
furnished with an herbaceous or almost woody spathe, monophyllous, or Composed of several distichous bracts, wholly or partially enveloping the inflorescence,
Flowers small, usually dioecious or monoecious,
or considerably shorter than it.
rarely g [Corypha, Bahal, &c.), shortly pedicelled or sessile, often sunk in the pits
of the spadix, furnished with a bract and 2 opposite bracteoles, free or coherent,
sometimes reduced to a callosity, or 0. Perianth double, persistent, coriaceoiis,
Sepals 3, distinct or more or less
formed of a calyx and a calycoid corolla.
nerves

Petals 3, more or less distinct, aestivation valvate in
coherent, often keeled.
the $ flowers, imbricate-convolute in the $ . Stamens hypogynous on a sub-fleshy
disk, or perigynous at the base of the perianth, usually 6, 2-seriate, opposite to the
sepals and petals, rarely 3 (sp. Areca, sp. Phoenix), or multiples of 3 (15-30 in
Borassus, 24-36 in Lodoieea), sometimes rudimentary in the $ flowers ; filaments
distinct, or united at the base into a tube or cup ; anthers introrse, or sometimes
Carpels 3 (rarely 2-1),
extrorse 2-celled, linear, dorsifixed, dehiscence longitudiaal.

a sub-globose or 3-lobed ovary, with 1-3 cells, of which 2
rudimentary in the $ flowers ; styles continuous with
usually
arrested,
often
very
are
or rarely sub-distinct; stigmas simple; ovules
coherent,
carpels,
the
of
back
the
cell, usually solitary, fixed to the central angle
each
in
collateral
and
geminate
rarely
distinct, or coherent into
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above the base, sometimes orthotropous -with the micropyle superior, sometimes

more or less anatropous with the micropyle inferior, or facing the wall of the ovary.
Fruit sometimes 3-2-1-celled, 3-1-seeded, sometimes 3-lobed, sometimes composed
of 3 distinct carpels, accompanied at the base with the persistent and usually
hardened perianth. Beekt or dbupe with smooth or scaly epicarp sarcocarp fleshy,
and sometimes oily or fibrous endocarp membranous, fibrous, woody, or bony. Seed
;

;

oblong, OToid or spherical, erect or pendulous laterally

;
testa often adhering to the
endocarp ; albumen copious, cartilaginous, horny or sub-woody, dry or oily, homogeneous or ruminate. Embryo pressed against the periphery of the seed, and
covered with a thin layer of albumen, turbinate or conical or cylindric.

Saguerus Langkab,
Fruit cut vertically.

Cocoa-uut

(('.occs

nucifera).

l?ruit, one-third nat. size.

Cocoa-nut, seen lengthwise, showing
the three sides corresponding with
the throe primitive carpels.

Cocoa-nut \_Coeos nucifera'). Fruit cut vertically.
b. endocarp
c. testa ; ^, albumen
e. embryo
;
f, cavity occupied by the milk.
;

Cocoa-nut, seen from below, and showing
the three cavities corresponding to the
three original carpels.

;

Areca Catechu.
and out vertically.

Fruit, entire

XXiri.

Sea/orthia elegans.

PALM^.
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CfiamcEdorea

latifolia.
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Date.

Fruit,

F'

ib^
Date.
Fruit cut vertically.

;
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Tribe

II.

PALM^.

817

GALAME^.

Sarmentose or arborescent plants. Leaves pinnate or palmate-flabellate, often
terminating in a long appendage armed with hooks ; pinnules with decurved margias.
Spathe usually polyphyllous, rarely monophyllous. Spadices branched. Flowers
usually diclinous, sessile; bracts and bracteoles enveloping the flowers, and simulaStamens hypogynous or perigynous. Fruit a
ting an amentaceous inflorescence.
berry covered with imbricate quadrate scales, which are at first erect, then recurved
albumen homogeneous or ruminate. Embryo lateral or sub-basilar.
PRINCIPAL GENERA.
Calamus.

'

Plectocomid.

Daemonorops.

Zalacca.

Tribe

III.

*

Sagus.

BOBASSINE^.

Trees with palmate-flabelor pinnate leaves ; pinnules of the flabellate with
Spathes
margins.
erect
late

woody

or

reticulate

fibrous,

imperfect

{Manicaria),

and

sheathing the base of the spaor

dices,

perfect,

and

comthem.

enveloping

pletely

Flowers usually dioecious, the
i nearly glumaceous in texture,
sunk in the pits formed on the
spadix by the union of the
bracts,

and presenting an amen-

Stamens
taceous appearance.
Fruit a drupe,
hyppgynous.
rarely

a.

berry

geneous.

;

albumen homo-

Embryo usually apical.

PRINCIPAL GENERA.
Borassus.
•Latania.

Hypisene.

Manicaria.

QeoDoma.

Bentinckia.

Tribe IV.

COBYPHINE^.

Trees or stemless plants.

Leaves usually palmate-flabellate, very rarely pinnate {Fhcepinnules with erect
nix) ;

Bhapis flaMli/ormis,.

3&

Mauritia,

818
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Phomix

Livistonia australis.

dactyUfet'a,

Spathes imperfect, or rarely perfect; Mowers sessile, usually 5 or
Stamens hypogynous or perigynous. Fruit a berry ; albumen
homogeneoiis or ruminate. Embryo dorsal.
margins.

,

polygamo-dicecions.

PEINCIPAL GENEEA.
Copernicia.

* Trachycarpus.

Brahea.

Corj'phS/

Thriuax.

* Livistona,

* Licuala.

•Rliapis,

*

Saribus,

Chamserops.

Sabal.
*

Phoenix.

Tribe V. COCOINEJJl.
Large

or small trees.

Trunk tborny
sessile,

or not.

pinnules with decurred margins.
enclosed in the spatbe, diclinous, bracteolate,

Leaves pinnate;

Mowers

at first

or sunk in pits formed by the union of the bracts.

filaments confluent at the base.

Muit a

Stamens hypogynous,

drupe, sarcocarp fibrous or oily {Elaeis),

XXIII.
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endocarp thick, woody, marked with 3 scars,
Seed oily ; albumen homogeneous. Embryo

Desmoncus.

1 of

which corresponds

basilar.

819
to the

embryo.

—

—
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A. sort of cabbage is also
Palm of West Africa, which is
a yellow scented oil, called Palm

moaoecious

sarcooarp of which contains

'

PALM^.

the species of At.talea.

all

ffuineensii, a large

'

obtained from duimarops humilis.

Elaei^

cultivated in America, be.ars a drupe, thei

Oil, used in Afiica and Guiana as olive oil;
the kernel also yields n white solid oil, used as better this latter, much less abundant than the other, is
not imported into Europe ; but the first, which always remains liquid in the tropics, is imported into
:

France and England, where

and is used in making soap [and candles]. Cero.vylon
growing in Peru, and Coiypha eenfera, named in Brazil Cm-naiiba, produce
a true wax, which exudes from the leaves, and especiallyfrom the trunk, at the rings. The Double Cocoanut {Lodoieea sechellarum) is a very tall tree [confined to the Seychelles Islands], the enormous 2-lobed
fruit of which was formerly in great repute as a universal antidote ; it is now only an object of curiosity.
Areca Catechu, -a lurgn Palm of India, Ceylon and the Moluccas, produces -the Areca-nut, from the
steed of which is prepared a much esteemed astringent juice, which is chewed, mixed with quicklime and
the leaves of Betel Pepper, by the inhabitants of tropical Asia. (see p. 731).
From the leaves of all Palms are made more or less coarse hats, for which the young leaves are used,
being carefully cut before they unfold, and while still whitish and supple the leaves of Coiypha are preferred
for this purpose. The fibrous husk of the Cocoa-nut is used for making- cords ; and the other parts of
several Palms also yield fibres with which cordage is manufactured. The Pia§aba^ is the most important
The
iov ships' cables, as it does not decay in water mattresses, brushes and brooms are also made of it.
In Brazil they obtain
species which produce the Pia,faba:are Leopoldinia Piaqaba aiid Aitalea funifera.
from the leaves of several species of Bactris, especially JB. setosa, a textile matter named tecun, finer and
more tenacious than hemp, of which fine hamrnocks and flshing-nefs are made. M. Marius Porte, in" a
iotice of the uses of some Palms, tells us that this thread is not used for garments, on account of -a sort
of rasping property, which causes it to cut like a file or sandpaper, excoiiatiiig the skin, and if worn with
other clothes quickly rubbing them to pieces. With a thread of. tecun and patience, says M. Poitte, a
;
.
bar of iron may be cut»
The Rattans (^Calamus), or Cane Palms, have a very slender stem, scarcely as thick as the thumb';
this stem, in Some species, climbs up trees, sometimes attaining a length of' 12,000 to 18^000 feet (Rumijphia, vol. ii. p. 158).
The flexible stems are sent to Europe^ where they aresused for various light and
solid articles, trellised furniture, switches, canes (known as Dutch canes), &c. The fruit of Calamus Dtxtce
is impregnated with a red astringent resin named Dragon's Blood, much more used by druggists -than the
Dragon's Blood of tlie Pterocarpus or the Draceena. The roots of Sabal PMfmetto are very rich in tannin.
The sap of Corypha umbracuUfera and «/Zwesfo-js, Asiatic species,^^i3 an emetic, and considered an
Syphane eudfera, an Egyptian Palm, remarkable for the dichotomy of its'Steitf, yields a
alexipharmic.
gum-resin (Egyptian bdellium), formerly, classed among diuretics, and the saroocarp of its fruit tastes like
it

arrives congealed,

andicola, a magnificent species

;

;

'

'^

'

gingerbread.

'

.

This elegant family forms the principal ornament of our southern gardens, and with '<;are
The Dwarf or Fan Palm (Chatruerops
soiue species may even be grown in the climate of Paris.
humilis), mentioned above, is a small polygamous tree, stemless or cau^lescent, abundantly, spread over
Sicily, Italy, Spain, and Algeria, and which lives in the open air in south-eastern France.
The Chusan
Palm (Trachycaipus or Charruerops exceka), a dioecious tree a foot to 18 inches high, is less pictui'esqiie,
but hardier than the preceding its trunk is furnished with a sort of tow or hair, resulting fromithe decomposed bases of the petioles this tow, used by the Chinese in the manufacture of cordage and of coarse
stuffs, forms a natural clothing to this Palm-tree, and protects it so much from the cold as to enable it to
stand the winter in the gardens of Pro-vence and Languedoc, as well as on the coast from -Bordeaux to
;

;

"

Ch«rlx)urg, and even

in- the Isle of Wight.
Some North American dwarf Palms are

'-

.

also cultivated

stemless species, hardj' in the south of France.

hardy,

is

;

The

is

the Sabal Adansonii, a

Another, and a greatly pi-eferable one, and equally

the Chamcerops HystrixyA caulescent species, of which
the height of three

'.

.

known

the best
the.

stem, bristling withi sharp points,'

species first introduced into Europe, probably

by the Arabs,
the Date, the tree of the African oases, without which the Sahara would be uninhabitable. It was

rarelj' attains
is

'

to.
''

feet.

Coci, or Cocoa-nut fibre, is probably here referred

not an

Ed.

islands.

This has not been

verified.

Three hundred

feet is

uncommon
Ed.

length in Qeylon and

the

Malay
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cultivated in bibljcal times, and its. origin

is unknown, although it may be reasonably supposed to
But even in ancient times it was cultivated in South. Persia, Egypt, and
North Africa, whence it was much later introduced into the south of Europe. Its fruits only acquire all
their qualities under the torrid aijd di-y sky of desert regions.
The best come to us from the oases of the

be indigenous to Arabia.

Central Sahara

those of second quality from the northernmost oases of Algeria and Tunis.

;

inferior to these last are still gathered in the ienvirons of the

and 39°north latitude

Above

;

but this

coast of Liguria

it is

in Spain,

Dates

little

between 38°

the extreme north limjt of T)ate culture, considered as a fruit tree.

is

this point the pulp remains

town of Elche,

more

Date is only an ornamental tree. On the
which are used by Roman Catholics in the cere-

or less acid, and the

cultivated for the sake of the leave?,

monies of Palm Sunday, as well as at the Jewish Passover. It is common on the shores of Provence,
between Toulon and Nice it appears to be about as hardy as the Orange, for it dies wherever the
latter is killed by the cold.
;

XXIY. PHYTELEPIIASIE^,

Brongniart.

Leaves very

Palm-like sfcemless or caulescent plants.

long, pinnate, crowded

decurved at the base. Flowers
monoecious or polygamo-dicecious spathe monophyllous {Fhytelephas) or diphyllous
(Wettinia)
spadices simple, clavate or cylindric, densely \ covered with flowers.
Peeianth-leaflets 2-seriate, unequal, sestiTation imbricate or valvate. Stamens oo ,
inserted at the base of the perianth ; anthers linear or oblong, apiculate by the conat the top of the [very short inclined] stem

;

leaflets

;

;

.

Ovart

of 4 1-ovuled cells (Phytelephas), or
divided into 5-6 stigmatic branches
{Phytelephas), or basilar, lateral and 3-fid {Wettinia) ; ovule basilar, ascending, anatropous. Drupes aggregated, angular, niuricate^ 4-ceUed ; endocarp Crustaceous, simunective, 2-celled, opening longitudinally.
1-celled

and 1-ovuled {Wettinia)

;

style terminal,

lating a rounded cone {Phytelephas), or berry, coriaceous, 1-celled, 1-seeded {Wettinia).
Seeds with coriaceous or membranous testa ; albumen copious, ivory-like ; radicle

near the hilum.

GENERA.
Wettinia.

Phytelephas.
PhytelephasietB are near Pandanets

and

Cyclanthece.

Wettinia,

by

its

one-celled ovary and anatropous

ovule, forms the passage to Palms.

group belongs to Peru [Ecuador and New Grenada]. The ivory-like albumen «f Phywhen young it hardens so much when ripe that it is used as a substitute for elephants'
tusks, whence its common name of Vegetable Ivory.

This

little

telephas is edible

;

XXV. NlPACEu^E,

A

Palm-like plant.

Trunk unarmed,

Brongniart

thick, short,

spongy within.

Leaves

Spadix monoeterminal, large, pinnatisect ; piwnules narrow^ erect, stiff, plaited.
erect, aftercious, terminal, sheathed, in a polyphyllous spathe, persistent, at first
wards drooping. Flowers £ minute, yellowish, each with a bract, and united into
the ? agglomerated into a terminal capitulum.— Flowers
Petals 3, valvate in sestivatipn. Stamens 3, with coherent filaments;

lateral cylindric catkins

^

;

Sepals

3.

;

—

—

—
;
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Flowers ? Perianth 0. Pistil composed of 3 distinct carpels, obliquely truncate, angular, with scales at the base
stigmas 3, sessile, excentric, marked with a lateral slit ; [ovule ascending, solitary,
anatropous]
Deupes of a chesnut brown, forming by their aggregation a voluminous capitulum, turbinate, angular, 1-seeded ; sarcocarp thick, dry, fibrous ; endocarp
fibrous-woody, perforated at the base.
Seed furrowed longitudinally by a projection
of the kernel; albumen homogeneous, cartilaginous, hollow in the centre. Embeto

anthers adnate, extrorse, sub-didymous.

:

.

basilar.

ONLY GENUS.
Nipa.
Nipa, like PhytehpTiasiecB,

is

near Pandanece, Cyclanthecs and Palms.
the Moluccas.

swampy estuaries of the large rivers of India and
The seed germinates within the fruit, which

falls into

The only

the sea, hy which

it is

species

carried

nhabits the

away

but

;

it

only detaches from the apadix after several years, when the germination of the seed is so far advanced
that the salt water cannot hurt the embryo. The seeds are edible before they are quite ripe, their inThe inhabitants of the Philippines and of Cochin China obtain from
sipidity being corrected by sugar.
the spadix a juice which yields by fermentation a spirituous liquor and acetic acid. The fronds are used
hats and cigar-cases are also made of them. [The fruits of
Nipa abound in the Eocene formations at the mouth of the Thames.]

for covering huts in the Indian Archipelago

XXVI.

;

PANDANEjE,

Br.

Trutescent or arborescent plants. Stem simple or branched, ringed, supported
Leaves imbricate in
adventitious roots ; iranches leafy at the extremity.
strong
on
linear-lanceolate,
amplexicaul,
edges
spirals,
often spinous.
very
close
in
rows,
3
Flowees dioecious, achlamydeous, completely covering simple or branched spadices,

accompanied by herbaceous or coloured caducous spathes. Flowees $ Spadix
branched, thyi'soid, in tufts or large catkins. Stamens numerous, very dense filaments filiform, isolated or in bundles ; anthers 2-celled, dehiscence longitudinal.
:

;

Flowees

?

;

Spadix simple.

Ovaeibs numerous,

1-celled, coherent in bundles, or

stigmas sessile, distinct ; ovule solitary, anatropous, adnate to a
;
parietal placenta {Pandanus) ; or ovules 3, orthotropous (?), inserted at the base of
the cell (Souleyetia). Feuit formed of fibrous drupes united in closely cohering
rarely isolated

groups

;

endocarp bony.

Seed ovoid

;

testa

membranous ; raphe filiform,

scarcely pro-

jecting, chalaza very conspicuous, reaching the top of the cell ; albumen fleshy, dense.
Embeto straight, basilar ; radicle directed towards the bottom of the cell.

PRINCIPAL GENERA.
Pandanus.

Souleyetia.

Heterostigma.

Pandanea, properly so called, which are joined by several botanists to Freycinetiem, Cyclanthem,
and Nipaceie, form with these small families and with Typhacea a gl-oup approaching
Palms and Aroids. Nipacece, Phytelephasiecs, CyclanthecB and Freycinetiem resemble Palms in habit.
pandancm inhabit the shores [and interior] of Asia, Arabia Felix, the large islands of the Pacific Oceanr
Madagascar, West Africa, Nor^h Australia, &c. [The number of species in Mauritius, where they are
PhytelephaaiecB
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Pandanus.

Half

of fruit cut transversely,
the centre.

fertile cell in

Pandanvs.

Pandanus.

Pandanus.
Seed cut transversely.

Fruit cut Tertically,

called Vacoas, is a remarkable botanical feature

of that island.]

one of the most remarkable

Vertical section of

a portion of the seed.

Their habit

is

Pandanus.

Embryo

(mag.).

similar to that of

Pandnnus Candelabrum^ which owes its specific
name to the elegance of its dichotoraous ramification. Mungo Park relates a singular phenomenon presented by another species named Fang-Jani (Heterostipma Hmidelotianuni), which grows at Cxoree, on the
it is now
Gambia, and which; according to this celebrated traveller, burns spontaneously when ripe
gigantic

^?'owc?/(fK?e<e

J

is

j
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known

that this apparent combustion is due to a disease arising from the growth of a parasitic Fungus
{Famago), which covers the leaves with a black powder analogous to charcoal.
Gaudichaud has divided Pandanus into several genera, the characters of which appear to depend on
the form of the stigmas ; these genera not heing described, but only figured, we shall enumerate here

only Sotdeyetia and Hderostigma, which are more distinctly characterized.
The male flowers of Pandanus have a sweet but very penetrating odour.

The

making

Pemdani

sacks, in

which Bourbon

coffee is sent to

as an astringent in dysentery ; the

young

Jussieu.

The juice

fruit is considered

XXVII.
(Ttph^,

Europe.

of certsun

leaves are used for
is

recommended

an emmenagogue.

TYPHACE^.

—Ttphin^, Agardh.—Ttphace^, B.C.)

Sparganium.

Sparganium

simplex.

Transvei'se section of ovary
(mag.).

5. ramosum.
Pistil (mag.).

XXVIT.

&parganium.

Ovarian

cell

TYPHACE^.
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Teibe

TYPHACE^.

II.

TYPHEJE.

Flowers in a compact cylindric spike. Spadix simple. Stamens springing from
the spadix, accompanied by numerous bristles.
Ovaries 1-celled, inserted on small

I

m

Typha.

3

flower (mag.).

I

Typha.

Bulrush.
(Typha lati/oUa.)

Seed

Typha.

Budimeutary' OTary

Tvplia.

Bmbryb

(mag.).

Pollen (mag.).

(mag.).

racliis, on long stalks when ripe, accompanied by numerous
and by clavate rudimentary ovaries. Fruit dry, epicarp split on one side.

protuberances of the
bristles,

Tupha.
cut vertically
(mag-).

linear, testa striate.

ONLY GENUS.
Typha.

XXVIII.
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We have thought it hest to divide TyphacecB into two tribes, distinguished by habit, inflorescence,
and the structure of the male and female flowers, and of the fruit and seed. The ovule of Typha has been
figured as orthotropous, but it is evidently anatropous the micropyle faces the top of the cell, and the
chalaza is tui-ued towards the bottom.
Typhacece are allied on the one hand to AroidecB and Cyperacea, and on the other to PandanecB, from
which Sparganium only differs in'its small stature, more simple fruit, and pendulous seed this resemblance
This family contains few
is so striliing that one is tempted to regard Pandanece as gigantic Sparganiums.
species
Typha is dispersed over the tropical and temperate regions of the whole world, and principally
of the northern hemisphere, where its species inhabit stagnant water and the sides of streams.
Sparga;

;

:

nium prefers cold or temperate regions.
The starchy rhizome of Typha .possesses

slightly astringent

and

diuretic properties,

which lead

to

use in East Asia for the cure of dysentery, urethritis and aphthae. The stems and leaves are used for
thatching cottages. It has been vainly tried to utilize the bristles of the spike in the manufacture of a
its

sort of velvet.

The

seeds of Sparganium are eaten

bread by the natives of Sciud and

by water-birds.

[The pollen of Typlia

made

is

into

New Zealand.]

XXVIII.

CYCLANTHE^, Poiteau.

Stemless or caulescent plants. Stem sub-woody, often climbing by means of
Leaves cauline or radical, petioled, alternate or
epiphytic roots.

adventitioiis

Carlvdovica.
9 flower seen from
aboTCj showing the four perigonlal
the
four caducous filaopposite
scales,
ments, and alternate with the four
lobes of the ovary.

Carlvdovica.

Stamen, inner
face.

Carludovica,

Stamen, outer
Carludovica.
Diagram 9 > showing
the perianth, the situation of the four
filaments, and the four parietal
placentas*

Carludovica,

Carludovica*

Bundle of stamens,
"

Carlvdovica pulmata*

outer face,

face,

Bundle

of stamens,
inner face.

—
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Carludovica.

Carludovica lavccEfoUa.

Seed cat vertically

C. latifoUa.

Spadix bearing fruits and stamens.

Inflorescence.

Portion of inflorescence,
sliowing the four staminodes and
the bundles of stamens.

Carl-udovica.

{7.

Group

palmata.

C,

young fruits crowned
by tbe scales.

(mag.).

palmata.

Group

of

of fruits

seen from aboye.

alternate-distichous, coriaceous, entire or 2-3-5-partite

nerves parallel or oblique,
;
Spathjes 4- to 3-pliyllous, imbricate. Spadix monoecious, cylindric.
Flowees densely covering the spadix ; the $ grouped in 4 bundles accompanying
Flowees $:
the ? {Carludovica), or ?.and ^ in alternating spirals {Gydanthus).
flabellate.

Peeiaistth multifid
(Carludovica), or

;

lohes

very short, irregularly 2-seriate, imbricate in sestivation
Stamens in 4 bundles opposite to the lobes of the

[Gydanthus).

periartth ; ^Jamemfs short, slightly dilated ((7arZMc?omca), or fragile [Cyclanthus)

;

anthers

Perianth
oblong or linear, 2-celled, dehiscence longitudinal. Floweks 9
(Oi/cZawi^Ms), or of 4 fleshy valvate herbaceous or coloured scales, each with a long
caducous filament [staminode) at the base, the remains of which are inconspicuous
Ovaet 2-4-lobed at the top, I-celled, oo-ovuled, with 4 parietal
(Carludovica).
placentas stigmas small, sessile, with 2 antero-posterior lobes [Gydanthus), or linear
:

.

;

and answering

to the placentas [Carludovica)

;

o-uuZes

anatropous, sessile [Carludovica),

;
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or on long funieles [Cyclanthus). Fetjit a syncarpous "berry, of fleshy $ flowers;
bark of the spadix fructiferous, bursting at the base into 8-4 irregular fleshy strips,

which

up by degrees towards the top of the

roll

pulp

their

in

and

deliquesce

spadix,

and retain the berries

flxed

these soon
leave
the

;

seeds {Garludovica palmata).

Seeds numerous

testa soft or

;

,

coriaceous, filled with raphides

raphe often thickened
horny.
Embeto

;

albumen
small,
basilar

straight,

cylindric,

near

radicle

;

the

hilum.

GENERA.
* Garludovica.

Cyclanthus.
\
^

CyclantliecB,

which are

closely

Pandanece ani Freycinetiees,
are ec[ually near Ai-oidea and Palms.

allied to

They

are exclusively tropical

Ame-

rican.

The fiov/ering spadices of several
Cyclanthi,

and especially of C. hipar-

cultivated

titus,

by the natives

of

the province of Maynas, in Brazil,
have a sweet scent, between that
of

Tanilla

and

cinnamon.

The

Indians cook them with meat as an
fephrodisiac.

Poeppig' has observed

that these spadices are neveV attached
By fructivorous animals, not even by
the numerous .spe.tjes,of ants, usually

"

so foi^d of .succulent fruits.

Carludovica

grows

in the

palmata,

damp

forests

-

which
of Ecua-

and New Grrenada, yields
much-valued straw,. from which
Guayaquil or
are manufactured
Weddell remarks
Panama hats.
that the young leaves are gathered
in bud, while still scarcely tinged
with green; the fan-shaped blade
is
so cut into strips as only tp
preserve the middle part of the
dor, Peru,
a,,

divisions of the blade,

work

-

which remains

attached to the petiole, and the size
of which varies according to the fineness of the

,

for

which

it

Cyclanthus bipavUtas.

Infloresceucc.

is

intended ; the leaf thus prepared is steeped successively in boiling water, iu water acidulated with lemonIn drying, the edges of
iuice, and in very cold water, and allowed to dry ; the bleaching is then perfect.

—

;
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each strip become revolute, giving it a cylindrical shape, which- greatly increases its solidity. The price
of these hats varies singularly ; the commonest are sold for Is. 6d., those of medium quality are worth 5s.
a fine one will fetch SI. 2s. 6d. to 5/. 4s. 2rf. but some are made of so fine a tissue that they are sold at
;

the enormous price of

201. 16s. 8d.

The straw

of Carhidomca

is also

used in the manufacture of cigar-

cases.

XXIX. FREYCINETIEJE,

Frtycinetia Banksii.
Vertical section of a group of
tlie abortive

stamens enclosing

Freycinetia imbricata.

F. Banksii.

Freycinetia.

Transverse section of

Ovary accompanied by

Seed, entire and cut vertically
(mag.).

fruit (mag.).

pistil.

Stem

Brongniart.

sterile

sarmentose,

often rooting or

stamens.

arborescent,

rarely

witli

the habit of

Leaves narrow, sheathing, amplexicaul below, with parallel nerves,
denticulate or sub- spinous on their edge and dorsal face, equitant in aestivation.
Infloeescence terminal, rarely lateral spathes usually yellow or red. Spadix
polygamo-dicecious, simple, entirely covered with naked flowers. rLOWEKS ^ in a
tuft, often grouped around an abortive ovary.
Stamens oo filaments filiform,
isolated or in groups of 2-3
anthers 2-celled.- Flowees ? Ovaeies numerous,
1-celled, many-ovuled, accompanied at the base with sterile stamens, which are
Pandanus.

;

—

;

:

;

isolated or agglomerated in bundles of 3-4-oo

;

stigmas sessile, distinct; ovules

anatropous, ascending, 2-seriate on 3 parietal placentas, linear, alternating with the

Beeeies aggregated, 1-celled, several-seeded. Seeds minute, sunk in a
on short funicles ; testa membranous, smooth or striate ; raphe
lateral, more or less developed, and strophiolate
albumen fleshy, dense. Embeto
minute, straight radicle near the hilum, and inferior.
stigmas.

colourless pulp, erect

;

;

ONLY GENUS.
Freycinetia.
Freyctnetiece are distinguished from Pandaneee

by their ovaries with three many-ovuled placentas,
Like Pandaneee they inhabit the lai-ge islands of the [Malayan
Archipelago,] Pacific Ocean, Norfolk Island, New Zealand and North Australia.
and the baccate lower part of the

fruit.
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XXX. AROIDEyE.
(AaoiDE^, Jussieu.

—Abaoe^, Schott. — Callages, BartUng.)

Arum,
Stamen (mag.).

Arum,
Fruit.

\'

Arum.

ArwiK
Arum.

Pistil cut

Tertloally (mag.).

Seed cut vertically
(mag.).

Spadix and spathe-cut

Arum

maculatum.

verticaUjr*

XXX. AEOIDE^.
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Calla palustris,

Colocasia B'oryi.

Eipe

fruits.

Calla.

Transverse section of
carpel (mag.).

Calla palus/ris.
Inflorescence.

Calla.

Seed, entire arid cut vertically
(mag.).
.

Tornelia fi'agram.

Calla,

Embi-yo (mag.).

XXX. AEOIDE^.
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Ambrosinia.
Inflorescence cut vertically, showing
the pistil and andrceciuni separated

by a

fleshy

diaphragm.

Pistil

Ambrosinia^
covering the diahides the
andrcecium.

phragm which

Ambrosima.
Ovary cut vertically
(mag.).

AtTi^rosinia.

Andrcecium.

Ambrosinia

Bassii.

Gymnostachys anceps.

Flower seen in front
(mag.).

Acorus Calamus.
Vertical section of pistil,
showing the pendent
orthotropous ovules.

Acorus Calamus.
Ripe carpel (mag.).

Acorus Calamus.
Ovary, showiug
its

projecting

endostome.

Symplocarpus/ceiidvs,
Seed (mag.).

'

Symplocarpus.
Exalbumiuous seed
out vertically (mag.).
(Asa Gray.)

Gymnostachys.

Seed cut vertically

Qymnostachys anceps.

Pistil, showing<bhe
pendent orthbtropous

(mag.).

Inflorescence.

ovule.

Cyrtosperma,

3h

XXX. AROIDE^.

831

Pistia.

Ovary cut

Pistia.

Orthotropous ovule cut vertically, and. the hairs

Pistia Slratiotcs,

vertically

(mag.).

accom-

panying the placenta (mag.).

Inflorescence.

Pistia Slraliotes.

Inflorescence cut vertically (mag.).

Pistia.

Embryo

(mag.).

Pistia.

Orontium aquaticum.
Ovai-y cut vertically
(mag.).

Portion of androecium
(mag.).
Pistia,

Seed, entire

Richardia.
Transverse section of
lower part of ovary.

Flowers

and cut vertically (mag.)-

Riehardia.
Transverse section of upper part of ovary.

Orontium aquaticum.
Flower seen in front

Orontium.

(mag.).

Stamen (mag.).

monoecious, or more rarely dioecious, or 5

y

inserted on a simple spadix,

furnished with a spathe, with or without a perianth. Ovaet l-several-celled ; ovules
basilar or parietal, erect, ascending or pendulous, orthotropous, campylotropous or anatropous.
axile.

Fruit a

terry.

Seed albuminous, or very rarely exalbuminous.
plants. Leaves radical or alternate, blade

— Stemless or caulescent

linear, nerves

Embryo
dilated or

prominent, reticulate.

Usually herbaceous plants, with colourless or milky sap, perennial, sometimes
with a rhizome or tubers, and 'then stemless 5 sometimes caulescent, with straight,

branched and arborescent stems marked with petiolar scars, sometimes sarmentose,
or climbing by means of adventitious roots; sometimes viviparous [Remusatia vivipara), very rarely floating {Pistia).
Leaves sometimes solitary, usually terminating
an epigeal rhizome or stem, alternate, glabrous petioles sheathing at the base ; blade
;

usually dilated, strongly palmi-pedati-pelti-nerved, cordate or hastate, entire
variously cut, sometimes perforated or bulbilliferous, vernation convolute.

STEM terminated by a spadix.

Spathe monophyllous, variously

or

Scape or

involute, persistent

Spadix simple, springing from the axil of the spathe, free, or adhering
or deciduous.
midrib,
sessile
or stipitate, entirely covered with flowers, or terminated by a
to its
sterile
sessile

appendage, very various in form. Flowers usually imperfect, rarely g,
on the spadix, the ? usually below, the $ above, contiguous, or separated by a

.
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naked space, or by rudimentary ovaries, or by staminodes which sometimes succeed
the $ flowers, and clothe the top of the spadix. Perianth 0, or (in the 5 flowers)
4-5-6-8-phyllous, or 5-8-fid. Stamens numerous, free or variously coherent filaments short or obsolete ; anthers extrorse, 2-celled, opening either by a longitudinal
or transverse slit, or by an apical or sub-apical pore pollen-grains sometimes agglu;

;

Ovaries generally aggregated, distinct or coherent, 1-celled, or 2-3-4many-celled by prolongation of the parietal placentas, furnished internally with
hairs that secrete an abundant mucilage ; styles
or simple stigma capitate or
discoid, undivided or sometimes lobed {Asterostigma) ; ovules solitary or more or less
numerous, basilar parietal or apical, erect, ascending, sub-horizontal or pendulous,
tinated.

;

orthotropous or campylotropous, rarely anatropous and with external raphe {Amorphophallus variabilis). Fruit an indehiscent berry, 1-several- celled, 1-many-seeded.
Seeds sub-globose, oblong or angular; testa coriaceous, thick; albumen farinaceous
or fleshy, copious, disappearing at germination, or rarely
(Symplocarpus). Embryo
white or green, axile, turbinate or cylindric, or sometimes slightly angular (Acorus),
or very rarely curved (Gyrtosperma)

Tribe
Flowers ^

,

I.

CALLAGEJE.

ov $ and $ on the same spadix, achlaraydeous or not.

AcOROiDEJE.— Spathe

leaf-like, adnate to the peduncle. Flowers g ,
Perianth 4- 6-phy lions. Stamens as many as, and opposite to
the sepals. Ovaries 1-3-celled ovules pendulous, orthotropous. Seeds albuminous.
Leaves
Herbs, usually containuJ^^^ aromatic oil {Acarus), rhizome jointed.

Sectioit

I.

covering the spadix.

;

—

ensiform, equitant, sheathi^^^^ernation.

'PpEINCIPAL GENERA.
*

Sbotion

II.

Acorus.

Orontiace^.

— Spathe

Gymnostachya.

persistent,

herbaceous,

or

sometimes

{Orontium).
Spadix covered with g
coloured {Dracontium, Symplocarpus), rarely
Perianth 4-5-6-8-phyllous, or sometimes 5-8-fid (Dracontium). Stamens
flowers.
as many as, and opposite to the perianth-lobes. Ovaries 1-few-celled ; style usually 0,
rarely subulate -elongate {Dracontium), or tetragonal -pyramidal (Symplocarpus) ;

ovules sometimes basilar and campylotropous (Pothos), or horizontal and semi-anatropous {Orontium), sometimes pendent and anatropous (Anthurium) , or campylotropous
Seed usually exalbuminous. Herbs, rarely aquatic (Orontium),
(Cyrtosperma, Lasia)
stemless or caulescent, and Often sarmentose or climbifig (Pothos, Anthurium).
Leaves alternate, sometimes jointed (Pothos, &c.), simple, entire {Orontium, Symplo-

—

.

carpus, Pothos), or pinnatisect (Lasia), or palmisect (Anthurium), or pedate (DraconStipwlary sheaths adnate to the petiole, or opposite to the leaves, sometimes
tium).

alternating with the petiole (Anthurium).

Spathe longer or shorter than the

spadix.

PRINCIPAL GENERA.
'

Si-athipliyllura.

—
.•
;
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Section

III.

Called.

—Spathe

coloured, persistent

{Galla),

or

deciduous

Flowers aclilamydeous. Spadix sometimes ? below, sometimes 9 below and g above {Monstera, Scindapsus) ; filaments flat ; anthers 2-celled,
opening longitudinally. Ovaries 1-few-celled ; stigma sessile or sub-sessile ; ovules
{Monstera, Scindapsus).

campylotropous {Scmdapsus). Seed sometimes
Stem
sometimes aquatic (Galla).
elongate, often stoloniform, branched or climbing, and more or less furnished with
adventitious roots. Leaves sub-distichous, blade entire or perforated [Monstera, &c.)
Sfcipularj sheaths adnate to the petiole, or free and opposite to the leaves,
erect, anatropous {Galla, Monstera), or

exalbuminous {Scindapsus).

—Terrestrial herbs,

PRINCIPAL GENERA.
* Caila.

*

* Scindapsus.

Monstera.

Tribe

II.

* Tornelia.

ABAGEM.

Flowers diclinous, achlamydeous, the 9 on the lower, the i on the upper part
of the spadix.

—

Section IV. Anapoee^. Spadix free (Aglaonema, Bichardia), or adnate to the
spathe {Spathicarpa, Dieffenhachia, &c.), rarely terminated by a sterile appendage
Flowers ? and S contiguous, the 9 usually mingled with staminodes.
[Pinellia).

Anthers free or coherent, sunk in a thick connective, opening by pores. Ovaries
1-3- celled style short or ; ovules solitary or numerous, erect or ascending, rarely
pendulous [Bichardia), orthotropous, or rarely anabM^^ [Bichardia, Aglaonema).
Herbs with kaotted rhizome, stemless or caulesc^^^Wetiolar sheaths elongated,
;

the stipulary

—

0.

PRINCIPAL
* Richardia.

* Pinellia.

Spathicarpa.

GENEE«\..
*

Aglaonema.

*

Dieffenbachia.

—

Section V. Colocasie^. Spadix free, terminated by a naked and sterile
appendage [Golocasia, Peltandra, &c.), or with no appendage [Galadium, Xanthosoma,
Flowers $ and $, numerous, usually
Acontias, Syngonium, Philodendron, &c.).
free or coherent, cells sunk in a thick
Anthers
organs.
rudimentary
by
separated
free, 1-many-celled, several-ovuled
numerous,
Ovaries
connective.
peltate
and
semi-anatropous.
Seeds albuminous.
orthotropous
or
ovules
or
short
style
;
sometimes
caulescent,
climbing. Leafstemless
or
rhizome,
tuberous
with
Herbs
blade pelti-palmi-nerved. Petiolar sheaths long or short, the stipular
gated and opposite to the leaves. Spathes usually sweet-scented.

0,

or elon-
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Flowers 9 and $ numerous, sometimes separated by rudimentary
Anthers free or rarely coherent, cells larger than the connective. Ovaries
free, 1-celled, 1-several-ovuled; stigma sessile or sub-sessile; ovules orthotropons
or very rarely anatropous (^Amorphophallus), pendulous and erect in the same cell.
Seeds albuminous, or very rarely exalbuminous {Amorphophallus) . Herbs with a usually
tuberous or thick rhizome. Leaves strongly palmi-pelti-nerved, entire, cordate, hastate,
sagittate, or palmi-pedati-partite.
Spathe coloured, usually violet, glabrous or hairy
phophallus).

organs.

—

within and

foetid.

PRINCIPAL GENERA.
Arisarum.

Pythomum.

*

Arum.

*

Biarum.

Dracunculus.

* Arissema.

Saui'omatum.

*

Typhonium.

Amorphophallus.

—

Section VII. Cetptocoetne^. Spadix included and jointed to the spathe by
top (Oryptocoryne), or pi'ojecting and free [Stylochwton)
Flowers $ numerous,
Anthers sessile or sub-sessile at the top of the
the lower separated from the S
Carpels numerous, whorled around the base of the spadix, and united into
spadix.
its

.

.

a several-celled ovary

;

styles as

many

as carpels

;

ovules ascending, orthotropons.

—

Marsh herbs {Oryptocoryne),
rhizome stoloniferous. Leaves sub-1-nerved, or
palmi-nerved, entire, lanceolate, emarginate at the base or sagittate.

Rudimentary organs
or growing in sand

or indistinct.

Seeds albuminous.

[Stylo chaeton),

PRINCIPAL GENERA.
LagenRndra.

Stylochseton.

Oryptocoryne.

—

Section YIII. Pistiace^. Spadix adnate to the spathe. Flower ? solitary,
separate from the $ flow^i^:- Anthers sessile at the top or side of the spadix.
Ovary l-celled, many-ovu]fli'/-'Styles distinct; ovules basilar or sub-lateral, erect,
orthotropons.

Eudimentary organs

0.

—

Seeds albuminous. Aquatic floating herbs,
Leaves entire, several-nerved.

stoloniferous, or terrestrial with tuberous rhizome.

PRINCIPAL GENERA.
* Pistia.

Ambrosinia.

they have an obvious
polymorphism, form a very homogeneous group
anthers, the latter in
structure
of
the
differing
in
the
former
the
;
affinity -with
anthers and seeds of which present so
the conformation of the ftuit. Pistia approaches Lemnacea, the
placed them in the same family. Lindley, in
close an analogy -with Aroidece that certain authors have
Aroidecs ; but he equally separates Orontiacets,
from
separates
he
which
Pistiacece,
to
Lemnacece
joins
fact,
Ormtiacecs are inseparable from
which he classes (we think wrongly) between Liliacecs and Juncea
Gasparrini, who has seen monstrous
Aroidece, and this affinity is confirmed by an observation of

Aroidas,

m

spite of their

;

Typhacece and Pandanea

;

true

ArUm iiulioum with a perianth analogous to that of Acorus and Orontium.^
shape, texture and nervation, recall sometimes
leaves of Aroidea, which are very variable in
sometimes Stnilacem
{Acorus), sometimes Marantacecs (Aglaonema marantcsfolium),

flowers of

The

Sparganiem

Amorphophallus), and sometimes even some Dicotyledons,
(Goniurus), sometimes Taccaoea {Dracunculus,
{Zamioczdcas). They are sometimes jointed like those
Cycadea
or
mAquilarinea {Heteropsis salioifolia),
of Piperaoea ; but, with the exception of Anthurium violaceum,
those
like
stipulate
or
{Pothos),
of Oranges
The fruits of
scales, all known Aroidecs have glabrous leaves.
which bears some peltate epidermal
spadix by a peculiar mechanism, and remain suspended by elongated
the
from
detach
Anthuriums
some
the fruit burists.
those which retain the seeds of Magnolia at the moment when
fibrous cords similar to
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Most

Aroidecp.

ai-e

tropical,

regions of the Andes.

and especially abound

iu the large

Tropical Asia possesses fe^Ter, hut this

is

American

forests

there compensated

and

in the

temperate

hy the elegance and

Few are met with north of the tropic of Cancer. Orontiaceis and Cnllacecs ure
the most arctic; one {Cdlla palustns) extends in North Europe to 64°. The true Arums are principally
met with in the east of the Mediterranean region. The number of Aroidets hitherto observed in Africa is
not considerable
the United States of America possess at most six species. Symplocarpus grows in
variety of the species.

;

North Asia and America, as well as Arctiodracon, which extends beyond 49°. Riohardia belongs to
South Africa Cryptor,orynecB are met with in the swamps of Asia and on the sandy hills of tropical
Africa AriscBma inhabits the mountains of sub-equatorial Asia and North America. Acorus is a native
of North Asia, and has been introduced into Europe.
GymnostacJiys grows in east and extra-tropical
Australia.
Pistia is common in the waters of the whole tropical zone.
The spadix of several Arums gives off when in flower more or less heat. This phenomenon,
observed by Lamarck, Bory, Hubert, Brongniart, Van Beck, &c., is especially remarkable in tropical
species the maximum of heat developed by our Arum maoulatum is 7° to 9° above that of the surrounding
air; but Colocasia cordifoKa and odora emit a heat more than 10°, 12°, and even 22° above that of the
atmosphere, according to Van Beck and Bergsma.
Some Aroidecs exhale during flowering a repulsive odour; as, amongst others, Dracunculus crinitus,
the cadaverous exhalations from which attract flies, which descend to the bottom of the spathe, where
they are eiitangled in the long hairs; but if some species are foetid, others on the contrary are sweetscented, as BMiardia csfMopicn, of South Africa, cultivated in Europe for the beauty and perfume of its
white spathe, which encloses a golden spadix. Many Colocasias and Caladiums are now cultivated in
our hothouses and public gardens on account of the elegance and size of their leaves.
Arqidece are remarkable for the abundance of crystals throughout their tissue. Delile has discovered
them even in the anthers, where they are mixed with the pollen-grains.
The rhizome and leaves oi Aroidem contain a very acrid juice, which may occasion serious accidents;
Lagenandra toxicaria, quoted by Lindley, is considered a most violent poison the stem and leaves of
Dieffenhachia Seguina produce, when chewed, a violent inflammation of the mucous membrane, and a
swelling of the tongue which renders it impossible to speak; the leaves of Colocasia and of Arum are also
extremely irritating, but this acridity is removed by desiccation or coaking, and almost entirely disappears
at the flowering season
This acrid principle accompanies, in the rhizome, an abundance of starch, useful
;

;

;

;

as food.

Arum
the mucous

vary so

among

maculaiiim, a European plant,

membrane

much with

;

it

was

the age of the plant that

alexipharmics, on account of

medicinal plants, such

The

and Biarum.

Typhonmm

as,

its

it

has fallen into disuse.

violent diaphoretic properties.

among the genera

;

Many

of the Mediterranean region.

other Aroidecs are used as

Arum,

Arisai-um, Dracunculus,

renowned in Indian medicine are AmorphophaUus campanulatus,
Ariseema tnphyVum, pentaphyllum, Dracontium, Scindapsus officinalis, &c. The root

principal species

trilobatum,

as an excitant in affections of
and epipastic but its qualities
Calla palustris was formerly classed

was prescribed by the ancients

also applied externally as a rubefacient

:

of Symplocarpus fatidus, remarkable for its foetid odour, resembling that of the polecat,

is

much

employed by the Americans against asthma and chronic coughs. The dried root of Orontium aquaticum
is considered edible in the United States.
The leaves of Monstera pertusa, full of raphides, are slightly
caustic, and are used, bruised, as a topic, for anasarca in tropical America.
^
Those Aroidete which have starchy and edible rhizomes principally belong to the section Colocasiea:.
The most celebrated is Colocasia antiquorum, a native of India, cultivated in Egypt from time immemorial,
and spread all over the tropics. C. himalaiensis ' supports, with Ariscema utile, the inhabitants of the
Indian mountains. Other congeneric species are cultivated in Bengal. The Taro {Alocasia macrorrhiza)
abounds in the Pacific Islands. The rhizome and fructiferous spadix of PeUandra virginica, of North
America, are equally edible. The fleshy spadices, bearing perfumed and well-tasted fruits, of Tomelia
fragrans {Monstera deliciosd) are habitually sold in Mexican markets, where they rival the Pine-apple in
The shoots of Xanthosoma sagittafolium, known imder the name of Caraibe Cabbage, are
estimation.

'

Probably

C.

antiquorum, or Alocasia indica,

to in times of scarcity.— Ed.

is

here referred

to.

The Himalayan

Arisaeraas are only resorted

;
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The rhizomes of our Anim niaculatum and Calla palustns, bruised,
washed, and mixed with the farina of cereals, serve, according to Pallas, as food for the poor populations
of Lapland and Finland. Arwm starch is sold in London under the name of Portland Arro-wroot.
Acanis Calamus, now naturalized in various parts of Europe, yields an aromatic acrid and bitter
rhizome, used as a tonic and excitant, and entering into the composition of some compound medicines
the same is the case with A. gramineus, a native of China. The herbage of Pistia, brought each year
from Centr.il Africa to Egypt, was formerly prescribed as an emollient and refrigerant.
The long adventitious roots of several Aroidets, and particularly those of Phyllodendron, designated in
Central America under the names of Imhi',, Oiimle, Sec, are used as cords to tie up the bundles of Sarsaparilla which are sent to Europe.

iised'as vegetables in the Antilles.

XXXI.
(Lemnace^j D.G,

et

LEMNACE^.

Duhy, Link, Schleiden.—'PiBTikQ^My Lindl, in part.)

L. minor.
Inflorescence (mag.).

Z. minor.
open (mag.)*

Pistil laid

L. tnsulca.

Ovule (mag.).

Lemna minor

(mag.).

L. trisuka.
Inflorescence (mag.).

L. trisuica.
Fertile frond (mag.).

L. trimlca.
Pistil cut vertically

(mag.).

L. trisuica.
Sterile frond (mag.).

L. trisuica.
Seed, -with and without its
testa (mag.).

X. trisuica.
(mag.).

Embryo

L. trisuica.
Seed cut vertically
(mag.).

;;

;
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Qrantia microscopica.
Plant, entire and cut vertically (mag.)*

Telmatophace.
Fruit laid open
(mag.).

Grantia.
I

cut vertically (mag,)-

^-

Wolffia
hi'asiliends.

.

Wolffia.
"

Entire plant
(natural

TelmatopTiace,
entire and cut vertically (mag.).

size).

(/.

a. point of union of
frond; 6. opening for
exit of shoot (mag.).

"Wolfia.

shoot
cavity containing the shoot (mag.).
a. antller

;

h, pistil

;

c.

Herbaceous plants, very small, floating freely on the surface of stagnant water,
stemless and reduced either to lenticular or obovate disks {fronds), flattened above,
sometimes more or less convex below or to membranous productions springing at
right angles to each other fronds emitting by 2 lateral slits, or sometimes by 1
basilar slit {Wolffia) young fronds similar to the first, with no vessels, or with rudimentary tracheae, transient in the pistil, sometimes apparent throughout the tissue
of the plant {Spirodela) ; lower smface of the fronds usually bearing at the middle
rootlets terminated by a membranous cap (pileorrhiza), fascicled {Spirodela), or reduced to one {Iiemna, Grantia, Telmatophace); sometimes with no rootlets {Wolffia).
Infloeesoenoe imbedded in the frond. Flowees achlamydeous, naked, or enclosed
in a spathe, reduced to 1-2 stamens, accompanied by a sessile pistil"; spathe urceolate,
membranous, bursting irregularly by the evolution of the stamens ; filaments filiform
anthers with 2 sub-globose cells, opening by a transverse slit pollen muricate,
opening by a single slit style continuous with the top of the ovary ; stigma infundiOtabt 1 -celled, 1—many-ovuled ; ovulp anatropous {Spirodela, Telmatobuliform.
phace), or semi-anatropous {Lemma), or orthotropous {Wolffia).
Feuit 1-many;

;

;

;

seeded,

indehiscent

{Lemna,

Wolffia),

or

dehiscing transversely (Telmatophace).

Seed with coriaceous corky fleshy testa, endopleura membranous, forming an embryotegium at the micropylar point; albumen fleshy or scanty. Embeto asile, straight
radicle superior, inferior or vague.

PRINCIPAL GENEEA.
Lemna.

At

tlie

Telmatophace.

Spirodela.

Wolffia,

beginning of winter Lemnas sink into the mud, where they perhaps all undergo trnnsformaby X. triscula, the sterile membranous portions of which give rise to

tions analogous to those exhibited

an orbicular

Grantia.

fertile plant,

which

is

similar in all points to X. minor.

.

.
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which are the smallest known Phanerogams, are intermediate between NaiadecB and
they are closely allied to the latter through the genus PtKtia, which approaches them in inflorescence and the structure of its seeds. They are found in stagnant water in all cliniates, but especially
in temperate regions
they are rarer in the tropics on account of the heat which dries up the swamps, and
the torrents of rain which violently agitate the water. Their part in nature seems to be the protection
from the solar light of the inferior organisms of the Animal Kingdom which live in swamps, and at the
JOemnacees,

Aroidem

;

;

same time

to serve

them -for

food.

XXXII. ASPIDISTREvE.
Glabrous stemless herbs
oblong-lanceolate,

;

rhizome usually creeping.

Leaves radical, sheathing,

nerves

coriaceous,

prominent. Flowers § solitary, spiked,
rising out of the ground {Aspidistra), or
scape terminated by a dense spike {Rho,

dea, &c.).

Pbkianth

petaloid, valvate in

aestivation, sub-globose {Rhodea),ov

cam-

panulate {Tupistra, Aspidistra), 6-8-fid.

Stamens 6-8, inserted on the perianth.
OvAiiT free, with 3 2-ovuled
sessile,

cells

;

stigma

rayed, 3-fid {Bhodea), or stipitate,

3-6-lobed [Tupistra, Aspidistra) ; ovules
Beeet [Uhodea) 1semi-anatropous.
ceUed, 1-seeded

and
Seed

[or several-celled

-seeded in Aspidistra and Tupistra.
large, sub-globose; festo very thin

men

Embeto

copious, dense.

;

albu-

cylindric]

Japanese and Asiatic plants.
aENUS.
Rhodea.

Htpistra.

Aspidistra.

OPHIOPOGONEJE.

XXXIII.
Stemless

Leaves

heebs.

[tufted]

Scape simple,
Perianth

linear-ensiform, or oblong-lanceolate.

by a raceme of

terminated
petaloid,

rotate,

with

furnished

Stamens

6

;

flowers.

or -partite

6-fid

an

?

annular

filaments

dilated,

sheathing,

;

throat naked,

crown
almost

or

(Peldosanthes)
;

anthers

mucronate [Ophiopogon)., or adnate
Ovart adherent
to the annular crown (Peliosanthes).
basifixed, sagittate,

the base of the perianth, of 3 2-ovuled cells;
3-gonous, thick stigma shortly 3-fid (Ophiopogon),
or 3-fid and radiating {Peliosanthes) ovules anatropous.

to

style

;

;

Rhodea japonica.

Eloweriiig spike.
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Pelwsantkes Teta.

Ruptured

Opliiopogon spicatus.

Feuit breaking up and leaving the seeds exposed while
Indian and Japanese plants.
fleshy herbaceous testa.

—

GENERA.
Opliiopogon.

Peliosanthes.

still

fruits, leaving the seeds

unripe.

naked.

Seeds with

XXXIV. LTLIACE^.
Ophiopogonjaponicus, called by

tlie
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natives Serpent's Beard, produces mucilag;inous sugary tubers,

frequently used in China and Japan for diseases of the abdomen.

XXXIV. LTLIACEJE.
(LiLiACEiE ET Naecisroectm pars, JwssieM.

— Hemeeooallide^ et Asphodele^, Br. —

LlLIACE^, TdLIPACE^ ET ASPHODELE^, B.C.).

Flowers

5

•

Pekianth

hypogynous or perigynous.
simple.
fleshy.

Feuit

— Stem

capsular.

inferior, petaloid, Q-merous,

Ovaet

2-seriate.

Stameits

superior, with 3 several-many-ovuled-cells

Seeds with membranous or crustaceous

testa;

or scape with a huTbous, tuberous or fibrous-fascicled root.

;

6,

style

albumen
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W

Allium Cepa.
Stamen with
append iculate
Allium

vineale.

Yerfcical section of flower,

gynobasic style.

Mtiscari.

Stamen (mag.).

Hyadntlius.

Flower cut vertically
Ilyadnthus

orientalis.

(mag.).

Phormium tmax.
Diagram.

filament (mag.)<

.
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Herbaceous perennials, very
rarely annuals, sometimes frutescent or arborescent ; root bulbous,
"

tuberous, fibrous-fascicled, or witb
a creeping rbizome. Stem simple,
or branching above, straight or
flexuous ; or scape aphyllous, erect,
very rarely twining {StreptoUrion)

[Bowiesa]

.

Leaves simple,

entire,

sheathing or amplexicaul, the radical fascicled, the cauline usually
:

sessile,

generally

linear,

or

flat

channelled,

sometimes cylindric,
rarely terminated by a tendril
(Meihonica).
Flowees ? mostly
,

terminal, solitary, racemose, spiked,

umbellate or capitate, rarely

panicled (Tucca), furnished with
scarious or spathaceous bracts,

regular

or very rarely

2 -labiate

Pekianth

inferior,

{Daubenya).
.

petaloid, of 6 2-seriate divisions,
distinct, or

forming a tube

6-fid at

the top, sometimes nectariferous at
the base {Fritillaria) ; aestivation
imbricate.

Stamens

6,

inserted

on the receptacle or at the base
of the perianth
filiform or flat,

;

filaments distinct,
Aloe vulgaris.

sometimes appen-

diculate or 3-toothed,

the intermediate tooth antheriferous

;

celled, basi- or dorsi-fixed, or versatile, dehiscence longitudinal.

several-many-ovuled
ale, &c.)

;

cells

;

style simple, terminal, or rarely

stigmas 3, more or less distinct

;

anthers introrse,

Ovaet

free,

2-

with 3

gynobasic {Allium vine-

ovules inserted at the central angle of the

anatropous or semi-anatropous, Fruit dry, very rarely a berry {Sanseviera,
Lomatophy Hum), ox auh-herried (Tucca, sp. Asphodelus). Capsule 3-celled, loculicells,

Agapanthus, Kniphofia, &c.). SeSids
sometimes membranous or suberose, pale, sometimes
margined ; sometimes crustaceous, fragile, black ; albumen fleshy. Embryo asTile or
excentric, variable in lengthy straight, or variously bent; radicle near the hilum.
cidall}' 3-valved, rarely septicidal [Calochortus,

usually numerous

;

testa various,

Tribe
Perianth-leaflets distinct

I.

TULIPAGB^.

and coherent

Stamens hypogynous or obscurely perigy nous.

at the base, sometimes nectariferous.

Ovules anatropous.

Fruit a capsule,
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rarely a berry.

Seeds usually compressed; testa pale brown, spongy or hard.
Herbs with a usually bulbous root,
sometimes tuberous [Methonica) or frutescent and annulated {Yucca).

Embryo

small, straight or sub-arched, basilar.

—

,

PRINCIPAL GENERA.
*

Tulips.

*

*

Yucca.

* Fritillaria.

Teibb

Embryo

Erythronium.

*

Lilium.

Lloydia.

*

Calochorlus.

Gagea.

HEMEROGALLIDEJE.

II.

Stamens inserted on the perianth.
Fruit
Seeds more or less compressed testa membranous,
axile, straight.
Perennial herbs, with tuberous or fibrous

Perianth tubular, limb
Ovules anatropous.

capsular.

usually pale.

*

Methonica.'

6-fid.

;

—

root.

PRINCIPAL GENERA.
*

Funk'a.

*

Polianlhes.

Brodisea.

* PlioriijiLLm.

*

Triteleia.

*

Agapanthus.

Leucocoi7iie.

*

Tribe

III.

*

Blandfoidia.

Hemerocallis.

ALOINEjE.

Stamens inserted on the recepor -partite.
Ovules anatropous. Fruit capsular, rarely a berry. Seeds
compressed or angular, or winged testa membranous and pale, or crustaceous and
Perianth tubular,

6-fid, -toothed,

tacle or perianth-tube.

;

black.
cent,

Embryo
and with

axile, straight.

—Perennial herbs, sometimes

fleshy leaves (Aloe)

;

frutescent or arbores-

roots fibrous-fascicled, often swollen.

PRINCIPAL GENERA.
•

Sansevlera.

* Aloe.

*

Tiitoma.

*

Asphodelus.

Tribe IV.

*

Lomatophyllum.
Eremurus.

Kniphofia.

HYAGINTHINE^.

Perianth tubular or 6-partite. Stamens inserted on the receptacle or perianthOvules anatropous or semi-anatropous. Fruit capsular. Seeds globose or
angular; testa crustaceous, black. Embryo straight or bent; radicle facing the
hilum. Herbs with bulbous or fibrous-fascicled root.
tube.

—

PRINCIPAL GENERA.
* Miiseari.
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belong, the one to the LUiacece, the other to the Smilacece with an inferior ovary, connect them with the
epigjnoiis Monocotyledons.
liliaccie are spread over all the world, except

rate

and sub-tropical regions of the Old World.

the Arctic zone

;

they principally inhabit the tempe-

Tuh'pacea, with the exception of Methmiica [referred to

MelartthacecB], belong to the northern hemispheie.

Hemerocallidece are most frequently met with in
south temperate latitudes, rarely in North America and Japan.
Aloinece principally inhabit South
Africa Asphodeleee, Europe. Hyacinthmea, which is the most numerous tribe, inhabit the temperate
regions of both hemispheres they are especially abundant in the Mediterranean region, and are met with
;

;

in Australia.

Most

of the genera are confined to certain countries

thus Drimia, Eucomis, Lachenalia,
Arthropodium is Australian ; while Sdlla, Urginea, Sec, are dispersed over Europe,
Africa and Japan. Allium is spread over all East Europe and Northand Mediterranean [and Western] Asia.
Liliacecs are remarkable for the beauty of their flowers; at their head must be placed the Tulip
(Tulym Gesneriana) the varieties of which are eagerly sought by amateurs, especially in Belgium
and Holland. Among the principal genera cultivated for ornament, after Tulips, must be mentioned the
Hyacinth, Lily, Tuberose, Yucca, Agapanthus, Tritoma, Hemerocallis, Funhia, Fritillaria, Methonica, &c.
LUiacece contain an abundant mucilage often rich in sugar and starch, a resinous bitter substance, a
volatile acrid oil, and an extractable principle, combined in very different proportions, and thus exhibiting
a variety of properties ; some being condiments and alimentary, others yielding more or less powerful
medicines, and some even being poisonous.
The bulbs of several of the tribe of TuUpacece were formerly employed in pharmacy on account of
The root of Mrythronium Dens-canis was once
their bitter atrid principle, analogous to that of Scilla.
prescribed in Europe as an anthelminthic and aphrodisiac the North American species are used there to
the bulbs of Oagea, more
induce vomiting. The routs of Methonica are considered very poisonous
mucilaginous and less acrid, are also used as an emetic. Those of Lilies {Lilium candidam, &c.), which
The fruits of Yucca are purgative ; its
are very rich in starch, are employed as an emollient plaister.
inhabit South Africa

:

;

,

;

;

is used as soap.
In the tribe of Hemerocallidew we can only cite as useful species the Tuberose {Pvliant/ies tuberosa),
of which the flowers are used in perfumery, and the New Zealand Flax (Phormium tcnax), cultivated in
some parts of western France for the sake of the fibres of its leaves, from which cordage is made. The

root

flower of Hemerocallis was formerly used as a cordial.
The tiibe of Aloinece consists almost exclusively of Aloes, plants with thick fleshy brittle leaves,

which possess under

their epidermis peculiar vessels filled with an extremely bitter resinous juice,

much

used in medicine as a tonic, purgative, drastic and emmenagogue the principal species which yield it
are Aloe ferox, spicata, pUcatilis, arhorescens, from the Oape of Good Hope ; A. sooutrina, which groivs at
Socotra and in North-east Africa; A. vulgaris, a native of the Cape, and now naturalized in India and
America, and cultivated in some parts of the Mediterranean region. Sanseviera grows in India the root
The
of some of its species is administered for affections of the urethra and lungs, and in rheumatism.
;

;

leaves of others

(<S.

cylindrica, &c.)

The most important
Scilla'),

which grows

abound

in extremely fine textile fibres.

species of the tribe of Hyadntldnecs is the Squill {ScUla maritima or

principally in Algeria

;

its

very large bulb

is

composed of numerous coats

Urginea

filled

with

a viscous juice, very bitter and acrid, and even corrosive, which contains a peculiar principle (scillitine),
It is a powerful diuretic and an efficacious expecto which some of the qualities of the Squill are due.
The bulbs of Camassia esculenta are edible, and
It is also used in tanning leather.
.torant and emetic.
sought by some Indian tribes of North America.
The numerous species of Allium, which mostly contain nutritious matters, joined to a sulphurous
principles alimentary and
volatile oil, and have an acrid taste and a pungent odour, owe to these
in cookery as a seasoning,
used
sativum),
(Allium
Garlic
bulb
the
cultivated
The
of
properties.
medicinal
vermifuge ; and it enters, with
also used in medicine, externally as a rubefacient, and internally as a

is

camphor, into the composition of a celebrated prophylactic, known as
The other species of Allium cultivated as condiments are the Common
Onion {A. Jktulosum), the Eschalot {A. ascalonicum), the Leek {A.
Ampelopyasum), the Rocambole {A. Scorodoprasum), and the Chive {A.

Marseilles or Thieves' Vinegar.

Onion (A. Cepa), the Winter
Porrum), the False Leek {A.
Sclianoprasmn).

formerly elaesed
species {A. Moly, nigrum, Dioscoridis, Victorialis, ursinum, &c.),

Several other

among the

officinal

;
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species, are now fallen into disuse.
It is the same with the genera Hyacinthus, Muscari, Ornithogahim,
the bulbs of which were formerly used as purgatives and diuretics
those of Omithogalum altissimuni
;

Cape for asthma and pulmonary catarrhs [those of O. pyrenaicum are sold and
eaten at Bath as French asparagus]. The tuberous roots of Anthericum and Asphodelus lose their acridity
by desiccation or boiling they were formerly considered diuretics and emmenagogues the Asphodel
(A. ramosus) was used as a substitute for the Squill. Some endeavours have recently been made to
extract an alcoholic spirit from its tuberous roots.
Tulbaghia aUiacea, cepacea, &c., with an alliaceous odour, have thick fibrous roots, which are cooked
in milk and administered at the Cape for phthisis and worms.
are

still

in use at the

;

;

XXXV. ERIOSPERME^.
Perennial hebbs witt tuberous
Leaves precocious, petioled, rounded,

with projecting reticulate nerves

roots.

thick,

blade bul-

;

gemmiparous
below. Scape growing after
billiferous or

the decay of the leaves,

Flowers

simple, cylindric.

5, racemed or panicled;
Eriospe?-mum IcUi/oUum.
Flower.

with

pedicels

a

scarious

bract at the base.

ANTH

petaloid,

campanulate,

Stamens

Peei-

6-partite>
persistent.

6, inserted at

the

perianth
dilated at the

bottom of the
filaments

flat,

base ; anthers sagittateincumbent.
didymous,
OvAET free, with 3 fewEriospen^ium.
Ovule.

ovuled

Eriospermum.
Vertical Beotion oJ fruit.

cells

;

style filiform,

trigonous; stigma sub-capi-

cell, ascending, anatropous.
obscurely 3-fid; ovules inserted at the bottom of the
loculicidal semi-septiferous
with
3
Capsule membranous, ovoid, trilobed-trigonous,
covered with long silky
thin,
testa
few or solitary, erect, lanceolate ;

tafce,

valves.

Seeds
back

hairs bent

to the chalaza,

and longer than the nucleus.
GENUS.
Eriospermum.

Stemless plants of South Africa.

The

viUosity of the seeds

is

the only character which distinguishes

is found between the genera of Mahace<e,
Uriospermece from Ziltacec^, a difference which, moreover,
The tubers of one
dissociated them.
therefore"
not
has
Termtrmmiacem and Convolvvlacece, but which
of ulcers.
cure
the
for
topic
as
a
used
are
scarlet,
are
which
species,

;
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XXXVI. CONANTHEREJE, Don.
Stemless herbs, natives of Peru and Chili. Eoot tubero-bulbous, with fibrous
Flowers 2 , blue, panicled. Perianth petaloid,
; scape branched, bracteate.
adhering to the ovary by its base ; limb 6-partite, spirally twisted after flowering,
and then detaching transversely above its base. Stamens 6, inserted on the perianth
filaments compressed, short, glabrous anthers basifixed, connivent in a cone, opening
by a pore at the top. Ovary sub-adherent, of 3 many-ovuled cells ; style filiform
;
stigma simple. Capsule loculicidally 3-valved. Seeds globose.
coats

;

GENERA.
Conaathera.

Cunimingia.

Zepliyra, &c.

XXXVII. GILLIESIEJE,
Plants of

Chili.

Bulbous glabrous herbs.

Lindley.

Leaves

radical, linear.

Flowers

inconspicuous, arranged in an umbel with a double coloured involucre. Perianth
greenish, fleshy, sometimes with 3 2-labiate leaflets {Gilliesia); sometimes regular,
urceolite, 6-toothed (Miersia).
Stamens 6, sometimes adnate to the base of the
5

,

perianth, and united into a cup, the 3 posterior sterile (Gilliesia) ; sometimes minute,
Ovary of 3 many-ovuled cells;
inserted at the throat of the perianth {Miersria).
style filiform

;

stigma capitate.

with a crustaceous black

Capsule with 3 semi-septiferous

valves.

Seeds

testa.

GENERA.
Miersia.

Gilliesia.

XXXVIII.
(Melanthe^,

Batsch.

MELANTHACE^.

—Melanthace^, Br. —Colchicace^, B.C.—
Veratre^,

Salisbury.)

Perianth sub-herbaceous or petaloid, 6-merous, 2-seriate, wstivation
5 .
imbricate or valvate. Stamens 6, inserted at the base or throat of the perianth 5 anthers

Flowers

dorsifixed, usually mtrorse.
cells;

STYLES

albuminous.

3.

Ovary

superior. Or rarely semi-inferior, of 3 many-ovuled

Fruit of three follicles,

Embryo

rarely a capsule, very rarely a berry,

SeeDs

Leaves

radical

small, included.— ^t-e'M. or scape herbaceous.

or alternate.

Perennial herbs with bulbous or tuberous roots, rarely of fascicled fibres, sometimes with a horizontal rhizome. Stem or scape annual, simple, or very rarely
branched, often shortened, or .subterranean. Leaves all radical, or the cauline
alternate, sometimes Grass-like or setaceous ; suuiatimes large, nerved, entire, sessile,

3i
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CoIcJiicum.

Aadrcscium and periauth-limb laid open.

Co?c7iicum.

Transverse section of ovary.

"
Colchicum,

Stamens.

AttUmn

Crociia (Colchicum autumnesi'ey~
Flowers*.

Cokhicum

.

Stigma.

Colchicum.

Colchicum.

Dehiscent

fruit.

Flower cut vertically.

Colchicum,

Solid bnlb.

Colchicum. Diagram,

Colchicum.
Fruit cut transversely.
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Toflddia.

T<^eUia
TransTerse section of ovary.

ToJkUia.

Transverse section
of the seed

Stamen (mag.).

(mag.).

Tricyt'tis.

Stigmas.

Elowees g , or very rarely imperfect by arrest {Veraless sheathing.
trum, &c.), regular, radical, or axillary or terminal on the scape or stem, in a racemed
spike or panicle, naked or bracteate, exceptionally calyculate {Tofieldia). Perianth
and more or

inferior, very rarely semi-superior, petaloid, tubular,

or with 6 2-seriate leaflets,

all distinct, sessile
3 I 2

with 6 often persistent segments,

or unguiculate, deciduous, the inner

-
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conformed to tlie outer, rarely hollowed into a nectariferous sac {Tricyrtis, Melaur.
thium, Androcymhium) ; the claw often furnislied witli pores or glandular pits
[JJvularia, Burchardia,

Ornithoglossum) ; sestivation imbricate {Colchicum, Tofieldia,
Veratrum), valvate (Tricyrtis), or sub-valvate {Tofieldia nepalensis)
Stamens 6, or
very rarely 3 [Scoliopus], inserted at the base, or above the claw of the perianthleaflets, very rarely hypogynous (JJvularia), sometimes mingled with staminodes
.

(Kreysigia); filaments

filiform,

free,

often persistent; anthers

2-celled,

or falsely

1-celled (Veratrum), usually dorsifixed, very rarely basifixed (Helonias), extrorse in

bud, and versatile after flowering, or introrse

(Tofieldia,

Bulhocodium, Colchicum,

Amianthium) cells linear (Colchicum, Uvularia, Tricyrtis, Ledebouria, &c.), or reniform, or didymous (Amianthium, Veratrum, Melanthium, Helonias, &c.) dehiscence
;

;

longitudinal, rarely transverse (Amianthium).

Ovabt

superior, or very rarely semi-

Veratrum), 3-celled and formed of 3 carpels,
(Monocaryum); styles 3, opposite to the ovary-cells,
distinct and papillose-stigmatiferous along their inner edge, or more or less connate below, and terminated by three stigmas ovules inserted at the inner a,ngle
of the cells, 1-2-many-seriate, usually numerous, anatropous or serai-anatropous.
Feuit usually capsular, membranous or coriaceous, 3-celled, sometimes of 3 follicles,
sometimes opening in three semi-placentiferous loculicidal valves (Ornithoglossum,
Anguillaria, Tricyrtis, &c.), rarely sub-baccate, and opening at the top (JJvularia),
very rarely an indehiscent berry (Drapiezia). Seeds usually numerous, globose,
angular, oblong or compressed testa, thin, membranous, soft and suberose, or black

inferior

(Zygadenus, ? Tofieldia, ?

rarely simple

and

1-celled

;

;

and

(Disporum); albumen copious, coriaceous or cartilaginous.
included, small ; radicle near or distant from the hilum.
brilliant

Tribe

Stem or scape

leafy.

short, usually distinct.

times united at the base.

I.

Embbto

VEEATREM.

Flowers axillary, solitary, or racemed or spiked. Styles
Perianth leaves free, sessile, or very shortly clawed, some-

Ovary

free or semi-inferior.

PRINCIPAL GENERA.

''^

Amianthium.

Tofieldia.
* Uvularia.

Asagraya.
* Disporum.

Ornithoglossum.

Schelhammera.

*

Burchardia.

* Tricyrtis.

* Helonias.

Veratrum.

Zygadenus.
*

Anguillaria.

Xerophyllum.
Scoliopus.

Melanthium.

Schaenocaulon.

Tribe

II.

COLGHIGE^.

Flowers springing from a subterranean bulb. Perianth tubular,
styles fragile,
segments, naked or crested. Ovaries free
clawed
or with long
Stemless.

;

distinct,

or more or

less coherent.

PRINCIPAL GENERA.
*

Colchicum,

*

Merendera.

*

Bulbocodium,

;

MELANTHACE^.
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METHONIGEJE'.

[Tribe III.

Perianth tubular or 6-partite. Stamens inserted on the base of the perianthsegments or on its tube. Ovules anatropous stigmas 3. Fruit capsular. Seeds
turgid; testa thick or fleshy, white or red. Embryo straight. Herbs, erect or with
climbing elongate stems. Root a fleshy lobed perennial tuber. Leaves alternate,
or in whorls of 3 or more, sessile, tips sometimes curled.
Peduncles 1-flowered,
;

—

axillary or leaf-opposed or extra-axillary

;

flowers yellow or red.

GENERA.
Methonica (Gloriosa).

A

Sandersonia.

Littonia.

affinity, upon the whole, I think, nearer
and other Melanthacece than LiUacece. The root is very peculiar,

very distinct group, of doubtful

JJvularia, Tricyrtis,

and unlike that of LiUacece proper. MetJionicece are natives of eastern South Africa,
and one genus {Methonica) has species in tropical Africa and India the root of the
:

latter is reputed to be a virulent

poison.— Ed.]

Melanthacece are in some respects near Juncece and especially LiUacece, but are separated from the
their petaloid perianth, and from both by the direction of the anthers they are distinguished

by

first

;

from LiUacece,

tribe Asphodekce,

by the nature of

their testa.

The

tribe Colchicece is a very natural one

Some, in fact, are berried, and have an analogy
on the other hand,
from the direction of the anthers

Veratrece contain several less closely allied genera.

with

Smilacece, in spite of the difference arising

;

the genera with loculicidal capsules approach the tribe TuUpacece of LiUacece. The tribe of Vei-atrece,
characterized by its perianth with free very often clawed and nectariferous leaflets, is the nucleus of the
family. One-third of the species inhabit North America a second third belong to South Africa; the others
;

are dispersed over the north shores of Africa, in India, Australia, Central Asia, north alpine and sub-,
Tofieldia inhabits Europe, North America
very few are met with in South America.
New Granada. Pleea is met with in one of. the Antilles. Some species of Uviilaria
Tricyrtis is Asiatic.
Veratrum belongs
grow in the New World, others in India, China and Japan.
Cokhicum inhabits Central Europe and the Mediterranean and Caucasian regions. Burto both worlds.

alpine Europe

;

[the Himalayas] and

chardia, Anguillaria, Schelhammera, Kreysiyia are Australian.

among medicinal plants; they are acrid, drastic, emetic, and
employment demands the greatest caution; they are principally recommended in gouty and rheumatic affections their properties depend on various alkaloids (veratrine, colchicine, saladilline), which
the White Hellebore ( Veratrum album), a
modern chemists have separated. The officinal species are
native of the alpine and sub-alpine districts of Europe its root, which is a violent drastic and emetic,
and dangerous even to powder, is now scarcely used, except externally in cutaneous diseases, and to kill
vermin.
V. nigrum, which is collected iu forest clearances and mountain pastures in Central and South
V. viride is similarly used by the AngloEurope, possesses similar but less powerful properties.
Americans. The Cevadille, or Sabadilla, inhabits Mexico its capsules and seeds alone are brought to
Europe they were for a long time attributed to V. Sabadilla, a Chinese species, and later to several
they are now known to be produced by Asaspecies of Sehcenocaulon (S. officinale, caricifolium, &c.)
gray a officmalis [a plant ailso found in Caraccas]. They are used externally in a powder or liniment to
Melanthacece occupy an important place

their

;

:

—

;

;

:

;

remove vermin

;

inwardly as

pills,

injections, or infusions,

as a vermifuge.

Colchicum autzimnale

is

meadows throughout Europe; its flowers, which spring from an underground bulb, like those
of the Crocus, appear in autumn; the leaves are developed in the following spring, and the fruit along
with them. The bulb, flowers and seed are all used medicinally.
The tuber of Hermodacte, prescribed from the sixth century by Greek doctors, and later by the
Arabians, in the treatment of arthritic affections, has now nearly fallen into disuse its origin was long

common

in

;
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obscuie, as

much from

nfeus attributed

the spurious drugs which usurped

name, as from the error of botanists. Linespecially Guibourt
the produce of Colchicum vanei/ahim, a native of the
its

modern pharmacists, and

to the Iris tubei'osa, but the researches of

it

and Planchon, have shown that Hermodaete

is

Mediterranean region.

In North America the root of Helonias dioica is used as a vermifuge ; steeped in wine it is a bitter
a decoction of the root of H. huUata is administered there for obstructions of the abdominal
viscera.
The seeds of Amianthiuin musccetoxicum are narcotic, and used to destroy flies. The bulb of

tonic

:

Ledebouria hyacinthioides replaces in India that of
Melanthaeees by

its

The

Streptopus, belonging to Asparagece.
slightly astringent; the

roots of

Uvularia

Suilla.

medicinal properties as well as by

its

distinguished from the other

is

botanical charactei'S,

which place

it

near

mucilaginous and
in an infusion for gargling.
A decoction of

XJ. latifolia

and Jliwa

are, in fact,

Anglo-American doctors prescribe it
is considered by the natives of North America a cure

the leaves and root of U. grmidiflora

for the bite

of the rattle-snahe.

XXXIX. SMILACE^.
(AsPAEAGOEUM

FloWees
isostemonous.
]

-2-4-ceZZefZ

tropous.
dense.

;

—

—

Smilace^, Br. Liliaceaeum pars, Smilace^ et
Philesiace^, Lindl.)

genera, Jussieu.

Peeianth inferior, petaloid, mostly 6-merous, 2-seriate,
Stamens hypogynous or perigynous. Ovaet superior, S-celled, rarely

usually 5

.

ovtiles more or

Beery
Embryo

few-seeded.
small,

with tendrils or thorns.

less

numerous, anatropous or semi-anatropous or ortho-

Seeds

included.

Leaves

globose

—Herbs

testa membranous

;

;

albumen

sarmentose undersheubs,

or

very

sometimes

all radical, or cauline alternate or whorled.

Perennials, -with a usually creeping rhizome, or herbaceous or sarmentose
UNDERSHRUBS ; branches unarmed or thorny. Leaves all radical, or the cauline
alternate or whorled, sessile, sheathing or petioled, sometimes with stipular tendrils
[Smilaxj ; nerves parallel or 3-5-7-palmate and anastomosing {8milax) ; sometimes

and then accompanied by branches dilated into a phyllode (or cladode)
Flowers regular, § , or diclinous by arrest, terminal or axillary, solitary
[Ruscus).
or sub-solitary (Streptopus) sometimes racemose {Convallaria,
Trillium),
[Paris,

scale-like,

;

Polygonatum, Smilacina, &c.), or umbellate {Smilax, Medeola); pedicels often jointed
and bracteolate. Perianth petaloid, with 6 leaflets, rarely 4 [Majanthemum), or
5-00 [Paris), 2-seriate, all alike, or the inner narrowest or largest [Paris, Trillium) ;
distinct, or forming a tubular or campanulate perianth [Polygonatum, Convallaria);

Stamens equal in number with the perianth leaflets [or 00 in
them or on the receptacle filaments free, rarely more or less

Bestivation imbricate.
Paris']

,

inserted on

monadelphous [Ruscus, Paris, &c.); anthers

;

introrse, 2-celled, connective apiculate

[Trillium, Paris). Ovary free, sessile, usually 3-celled, sometimes 1-celled with 3-5
parietal placentas [Lapageria, Paris, &e.), or 2-celled [Majanthemum); cells many-

ovuled [Paris, Trillium, Medeola, Drymophila, Streptop^is) or 1-2-ovuled [Convallaria, Polygonatum, Smilacina, Smilax, Ruscus, &c.) ; styles as many as the carpels,
distinct or coherent ; stigmas distinct, simple ; ovules inserted at the inner angle of
;

the cells, anatropous or semi-anatropous or orthotropous. Beery 1-2-3-4-celled,
Seeds sub-globose ; testa membranous, thin ; albumen cartilaginous
l_few-seeded.
Embryo small, included, often remote from the hilum.
or sub-horny.
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Convallaria.

Stamen (mag-).

^. aspei a.

Stianeii (mag.)'

Tertioal
S. aspera.
section of seed (mag.)

S. Jierbacea,

9

flower (mag.).

S. rotundifolia,

Fruit.

,

«• herh'acea.

Orthotropous ovule (mag.).

.

856

EuSCVSt
Pruit-bearlug branch.
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Ruscus

9 -flower

(mag.)*

Ritscus.

9

flower cut vertically

(

*i)»

Ruscus.
Fniit cut Tcrtically.

;
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CONVALLARIEM.

I.

Flowers axillary 3 or polygamous.
Leaves radical, or cauline and alternate.

Styles united

;

ovules semi-anatropous.

PKINCIPAL GENERA.
Drymophila.
Majantliemum.
'

*

Callixene.
*

Philesia.

* Streptopus.

Euscus.

Clintonia.

Oonvallaiia,

Polygonatum.

Smilax.

Luzuriaga.

Lapageiia.

Ripogonum.

Smilaciiia.

Teibe
Flowers terminal $.

II.

PABIDEJE.

Styles distinct ; ovules anatropous.

—Leaves wliorled.

PRINCIPAL GENERA.
* Trillium.

Paris.

Medeola.

SmilaceeB ttpproach Melanthacea in hatit, if We compare Streptopus and Uvuhria, Sic, tlie fruit of
which is fleshy when young, as is that of Asphodekce. They are closely allied to the berried Asp'aragete,
and are only distinguished by their membranous testa, cartilaginous albumen, and the habit of some
genera, which recalls that of Dicotyledons. These differences, although slight, nevertheless led R. Brown
to restrict Smilacece by separating them from the trufe Asparaffea, which he joined to Liliaeece.
Lapageria and its two allied genera {Callixene and Philesia) approach Smilax in their vegetation,
organs, fruits, and depurative properties (whence their roots are employed as a substitute for Sarsapaiilla),
and bear flowei's which but for size and colour resemble in plan of structure those of Asparagus,
According to Planchon, they form an intermediate linli connecting the genera on the confines of the

group of Smilaoeai with Liliaceee properly so called.
Smilucem mostly grow in tropical and extra-tropical regions of the New World, from Canada to the
Half of the species occur north of the tropic of Cancer, a quarter inhabit the
Straits of Magellan.
same latitudes of Europe and Asia, the other quarter are dispersed over tropical Asia and Australasia
South Africa appears to contain none. The genera Polygonatum, Cimvallaria, Smilacina, Majantliemum,
Streptopus, belong to the temperate and cold regions of the northern hemisphere ; Ruscus to the south of
Europe and the Canaries VkTe^^eofe to North America; Trillium inhabits cool and shady places in
America and North Asia. Paris grows in Central Europe and Asia; Smilax is spread over the temperate
;

and tropical regions of both hemispheres.
Smilacecs, divided into two tribes by their botanical characters, are so also by their properties.
its leaves, root and
Paris quadrifolia and its congeners are regarded as poisonous, narcotic and acrid
The root of Medeola virginica (Indian Cucumber-root), is
bei-ries were formerly employed medicinally.
used by Anglo-American doctors as a diuretic and emetic.
The root of our Polygonatum, called Solomon's Seal, from the circular marks left on the rhizome by
the flowering stems, is. inodorous, sugary, mucilaginous, astringent, and was formerly considered a vulneFrom its abundant starch, it has been mixed in bread in some parts of North Europe; its shoots
rary.
The berries of Smilacina
are edible like Asparagus, but its berries are nauseous, emetic and purgative.
;

rncemosa are considered as a tonic for the nerves, as are those of the Lily of the Valley {ConvaUaria majalis),
known for its odorous flowers its root is a sternutatory, and yields a drastic extract. The leaves of
Streptopus amplexifolius are used in popular medicine for astringent gargles ; the young root is eaten as a
The mucilaginous, slightly acrid and bitter roots oi Rrncus share the qualities of Asparagus, and

well

;

salad.

were formerly valued

as an aperient, diuretic

and emmenagogue.

Their seeds, when roasted, have an

those of Asparagus, they have been used as a substitute for coifee. The
different species of Smilax
roots of Sarsaparilla, so valuable in the treatment of syphilis, belong to
America. The South European
(S. Sarsaparilla, officinalis, papyraeea, syphilitica), natives of tropical
ao-reeable aroma, whence,

lilre

;
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S. aspera, nipra,

mauritanica and alpina, yield Italian Sarsaparilla, the properties of which are analogous,
The China-root, procured from Asiatic species (& adna, zeylanica, perfoliate),
possesses the same qualities as the American Sarsaparilla.
The bulky roots of some species of the same
genus, and oi Ripogamm of Asia and Australia, are full of starch, and hence edible.
That of

but

much

inferior.

Luztcriaga

radicans

is

used in Peru and Chili as a substitute for Sarsaparilla.

XL. ASTELIEy-E, Brongrnart.

A hemichi'ysa.
Albumen cut

A, Solandri.

.

A. Tiemichrtjsa.

Astelia Ttemichrysa.
Pruit.

Seed, entire and cut Tertically,

Tertically (mag.).

Perennial tufted heebs, often epiphytal on old trees.

Embryo

A. Solandri,
Seed cut vertically.

Eoots

(mag.).

Leaves

fibrous.

on both
silvery
silky
or
hairs.
Flowers
witli
long
polygamo-dicDecious,
racemed
sides,
or
panicled, or rarely sub- solitary ; pedicels not jointed, 1-bracteolate at the base.
Perianth sub-glumaceous [rather membranous or sub-coriaceous], silky outside,
Stamens 6, inserted at the base of the perianth
6-partite, imbricate, persistent.
3-celled
{Astelia Solandri, nervosa, &c.), or 1-celled by
Ovart
introrse,
anthers
and
with
parietal placentas {A. linearis, Gunninghamii,
septa,
3
of
the
absorption
ovules
numerous, anatropous. Fruit a berry, or a
stigmas
3
or
style 1
&c.)
more or less numerous, appendiculate at the
capsule.
Seeds
3-valved
loculicidally
eiidopleura membranous albumen
testa
black,
crustaceous
;
ends
top or at the two
;
radical, imbricate, linear-lanceolate or ensiform, keeled, covered below, or

;

;

;

;

thick.

Embryo

straight, cylindric, axile.

PEINCIPAL (JENEBA.
Milligania.

Astelia.

AsteliecB are

not closely allied to any family, but they most nearly approach HypoxidecB in their

The habit of most of the
radical Grass-like and velyety leaves, their perianth, androecium, ovary, &c.
species recalls that of Tillandsia amongst Bromeliacece like these they are often epiphytes, and lire on
large trees, -where they resemble birds' neats others inhabit swamps. They are met with in New;
;

;

Zealand, Bourbon, Tasmania, the Sandwich Islands and South America.
Blume has described a Javanese dioecious undershrub, with fibrous root, lanceolate leaves tomentose
three-celled ovar}' and one-seeded
beneati) and panicled flowers with a six-partite persistent perianth,
near
Astdiece.
considers
Hcmgimna,
which
he
genus
his
made
he
which
of
berry
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ASPARAGE^,

—

—

(AsPARAGi, partim, Jussieu, Asphodelearum genera^ Br, Asp ar agin eaeum genera,
A, Richard. Liliaoearum genera^ Endlicher, LindL, Brongn.)

—

Asparagus.

Flower cut vertically (mag.)-

Akparagits,

Perianth and andrcEciiim
laid open.

Asparagus

Asparagus.
Transverse section of
ovary (mag.).
officinalis*

Drac(Bna brasilUnsis,

Asparagus.
Stamen, dorsal

Asparagus,

Diagram^

Plowers
or

-partite^

face (mag,).

Asparagus.

and cut

Seed, entire
vertically (mag.).

usually 5^ regular ^ pedicels jointed. Perianth inferior, petaloidy 6-fid
Ovary superior^
Stamens 6, perigynous or hypogynous.

2-seriat'e.

;;
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STYLE simple. Feuit aherry. Seeds with black crustaceous testa; albumen
RADICLE variahle in direction.
Herbs, shrubs or trees, and then marked with annular scars. Koot tuberous
or fibrous.
Stem sometimes sarmentose {Eustrephus, Myrsiphyllum, &c.). Leaves
'S-celled;

fleshy

;

distichous or

alternate, distant, or fascicled at the top of the branches, often
sheathing, sessile or petioled, linear, ensiform, ovate-lanceolate, or elliptic, nerves

{Dracwna), or divergent (Cordyline), sometimes reduced to

parallel
scales,

and bearing in their

Flowers

replace leaves {Asparagus).
variously disposed

which

5, or rarely diclinous {Asparagus), solitary, or
Perianth inferior, petaloid, 6-partite or -fid ;

pedicels jointed.

;

membranous

axils fascicled filiform simple green branches,

Stamens

segments campanulate, connivent or spreading.
tacle, or base of the perianth, rarely

on

its

6,

inserted on the recep-

throat {Cordyline)

;

filaments filiform,

sometimes swollen at the top {Dianella); anthers 2-celled, basifixed, linear or sagittate, or rarely dorsifixed

{Asparagus),

and

Ovabt

versatile {Cordyline).

3-celled

s%Ze simple; stigma 3-lobed ; ovules 1-2- several, on the inner angle of the cells,
semi-anatropous or anatropous. Berry globose or 3-lobed, 3-celled, often 1-seeded
by arrest. Seeds sub-globose, ovoid or angular ; testa black, brilliant, crustaceous
or coriaceous ; hilum usually ventral, sometimes strophiolate {Cordyline) ; albumen
fleshy.

Embryo

axile or excentric, straight or curved

;

radicle centripetal, inferior

or vague.

PEINCIPAL GENEEA.
*

Myrsiphyllum.

Dianella.

* Cordyline.

*

Eustrephus.
* Draciena.

Asparagus.

AsparayecB are intermediate between Liliacece and Simlacea, from which they are with difficulty
They differ from Liliacece only in their berried fruit ; and their black and crustaceous

diatinguished.
testa brings

them

especially near the, tribes Hyacinthinem

They

and Asphodelece,

in their fleshy fruit and habit, the testa being their only differential

mark

;

are

still

this difference

nearer

<STOi/aeeis

was disregarded

by Jussieu and A. Richard, and most botanists now unite Asparagece and Smilacecs with Ziliacece proper
but by this combination the characters of Litiacecs become so indefinite that various genera which do
not belong to it must be technically included, and the limitation of one of the most natural groups of the
Vegetable Kingdom be rendered very uncertain. It is with the view of clearly defining these families, and
thus simplifying their study, that we have isolated Liliacete, Asparayea and Smilacece, and placed the
nearly-related Aphylianthes, Xm-otes, Abama, OpMopogon, Aspidistra, &c., in close proximity to them.
The species of Asparagus are dispersed over the temperate and hot regions of the Old World, but are absent
from the New. Cordyline inhabits the tropics [and temperate regions] of the southern hemisphere.
Dianella is scattered over Madagascar, tropical India, Malacca, Polynesia, Australia and New Zealand
Eustrephus is Australian Myrsiphyllum is confined to South Africa. The true Dracaenas are met with in
Brazil [?], India, Africa, and their neighbouring islands.
AsparagecB are not less distinguished from the true Liliaceai by their botanical characters than by
;

;

their properties, especially those residing in their organs of vegetation.

were formerly reckoned among the
prescribed as diuretics and aphrodisiacs;

offlcinalis)

also

which a sedative syrup

is

it

is

;

cultivated throughout

roots of the Asparagus {A.
its

and seeds were
from
properties are due to a
berries

Europe

for its shoots,

recommended in affections of the heart. Its
which abounds most in a Mediterranean species {A.

prepared,

peculiar principle (asparayine),

The

five principal aperient roots

acutifulitis).

The

the flowers of C. refleaa are considered
euimenagogues.
C. australis, from the South Sea Islands, produces a fleshy root called ii by the
New Zealanders, who use it as food, and also prepare from it a spirit scught by European sailors for its
roots of Cordyline

are used in tropical Asia for dysentery

;

—

;

XEEOTIDE^.

.XLIII,

The root of DianeUa odorata
aromatics, in the composition of pastilles for burning.
antiscorbutic qualities."
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used in Java, according to Blume, with other

is

The Dragon Tree (Dractma Draco),

remarlcable

monstrous dimensions and prodigious longevity, exudes from its trunk a red resinous juice (one of
the many kinds of Dragon's Blood), used medicinally as an astringent. This resin has its analogue
amongst XantJiorr/iaas, which we have placed near Xerntidea. The Dragon Tree of Orotava is visited
by all travellers in the Canary Islands. Its trunk below the lowest branches is 80 feet in height, and
ten men holding hands can scarcely encircle it. When Teneritfe was discovered in 1402, tradition affirms
that it was already as large aa it is now ; a tradition confirmed by the slow growth of the young Dragon
Trees in the Canaries, of which the age is exactly known whence it has been calculated that the Dragon
Tree of Orotava is the oldest plant now existing on the globe.
for its

;

XLII.

ROXBURGHIACEJS,

Wallich?

[Twining half-slirubby plants. Leaves alternate, petioled, ovate, coriaceous ;
Flotveks large, solitary, axiUarj, foetid. Perianth
of 4 lanceolate petaloid segments. Stamens 4, hypogynous ; filaments very short
anthers large, basifixed, 2-celled, dehiscence longitudinal, produced into a very long
appendage. Ovaet 1-celled ; style
stigma pointed ovules many, on 2 basal
;
placentas, anatropous.
Capsule 1-celled, 2-valved, many-seeded. Seeds narrow,
obovoid, appendiculate, on v.ery long funicles, which form two fascicles, and have a
whorl of vesicles round the apex below the seed ; testa thick, furrowed ; albumen
nerves parallel, with cross venules.

;

fleshy.

Embeto

slender, axile.

ONLY GENUS.
Roxburghia.

A

genus of very few species, natives of Trans-Gangetic India and the Malayan Islands.
Ed.]
is candied in India.

The

tuberous root

XLIII.
Perennial heees.

Stem

XEROTIDE^,
or very short.

Endlicher.

Leaves Grass-like or filiform, dilated
Plowees ? or dioecious
Peeianth petaloid or subStamens 6, hypogyor segments.

at the base, or reduced to radical sheaths {Aphyllanthes).
{Xerotes, Dasylirion), in a raceme, spike, head or umbel.

,

coloured {Xerotes, Abama), with 6 equal leaflets
nous or perigynous ; anthers 2-celled, oblong or ovoid, sometimes peltate (Xeroies).
Ovaet free, with 3 1-2- rarely several-ovuled cells {Abama, Xanthorrhoea), sometimes

1-celled {Calectaeia); styles 3, usually united ; ovules attached near the base of the
Capsule with 3 loculicidal semi-septiferous valves, sometimes 1-seeded
and indehiscent {Eingia, Calectaeia); albumen fleshy or cartilaginous. EMbeto
cells, erect.

basilar or axile.
straight,
^

1

I

PEINCIPAL GENERA.

Abama.

Dasylirion.

Xerotes.

Xanthon-hcsa.

am nnaWaiB

"

of the authority for this statement.— Ed.

Sowerbeea,

Apbyllantbes.

Kingia.

Calectasia.

'

This Otipt

is

omitted in the original.— Eu.
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XLIII.

XEROTIDE^.

Aphyllanthes.

I^uit opened
(mag.).

Aphyllanthes monspeliensis,
Flowers.

JC. longifolia,

Q

flower cut vertically
(mag.).

Ahama.
Aphyllanthes, Seed,
entire and cut vertically (mag,)-

Ssed cut vertically
(mag.).

X&'otes longifolia.
Inflorescence.

X.

rigida.

Fruit.

;

XLIV. JUNCE^.

JCerofes JongifoUa,

A', longifolia.

Diagram 9*

Diagi'am

^

Seed, entire

,

&63

X. rigida.
and cut vertically (mag.).

Dasylit'ion.
fruit (mag.).

Young

These genera were formerly placed among Jtmceas, but have now been withdrawn and grouped by
Abama (^Narthecmm) is European and North American Aphyllanthes South European
Xerotes, Xantliorrhma and Sowerbfea Australian Danylirion Mexican.
The stem oi Xanthorrhma nrhorea exudes a resinous yellow juice, commonly termed Botany Bay
Gum, of an acrid taste, and having when burnt the smell of benzoin it is used by the Australian
doctors for lienteria (a form of diarrhoea), and the diiferent diseases of the thoracic cavity. Abama otsifraga
was formerly classed among vulneraries it inhabits the swamps of North and Central Europe, and was
supposed to soften the bones of the sheep and oxen which fed on it; to wliich prejudice it owes its
specific name.

themselves.

;

;

;

;

;

XLIV. JUNCEyE.
(Juiirci,

Flowers
Stamens 6, or
3-

or 1-celled,

Jussieu.

—Junoe^, D.G. — JuNOAOBiE, Agardh.)

Perianth inferior, 6-phyllous, glumaceous, 2-seriate,
iisually
5
Ovart superior,
rarely 3, inserted at the base of the perianth-segments.
.

ovules erect, anatropous.
Capsule
;
Seeds albuminous. Bmbeto basilar ; radicle

1-many-ovuled

loculicidal or septifragal.

Leaves

1-6-celled,
inferior.

—

alternate, sheathing.

Stem herbaceous.
Annual or perennial herbs,

csespitose, or

with a creeping rhizome.

Stems

cylindric, spongy, or sometimes chambered by medullary septa, simple or rarely
branched, leafy, or sometimes shortened and giving off flowering scapes. Leaves
alternate, base sheathing, blade linear, pointed, nerves striate, entire or denticulate,

glabrous or hairy, flat channelled or cylindric, sometimes compressed and chambered
Flowers § , or diclinous by arrest,
like the stems, finally sometimes obsolete.
each furnished with a bracteole.
solitary,
rarely
head,
or
regular, in a cyme spike
.

Perianth of 6 2-seriate leaflets, equal, gluniaceous-scarious, persistent, sestivation
Stamens usually 6, opposite the perianth-segments, and inserted at their
imbricate.
base or hypogynous, rarely 3, opposite to the outer perianth-segments ; filaments
filiform free or united by their base ; anthers introrse, 2-celled, dehiscence longiOvart free, 3-celled, or 1-celled {Lunula, Bostkovia) ; style terminal, simple
tudinal.
stigmas 3, filiform, papillose ; ovules 3, basilar, or numerous and with central or
Capsule 1-3-ceUed, with 3
parietal placentation, erect or ascending, anatropous.
semi-septiferous valves sometimes coherent at their base, rarely septifragal; Seeds
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XLIV. JUNCE^.

Juncus.
One of the
seminiferous valves
(mag.).

Juncus.
Juncus.

Seed
deprived of

Seed with cellular
testa (mag.).

testa (mag.).

its cellular

rounded or angular, with a membranous testa, or fusiform with a
albumen fleshy, dense, rarely farinaceous {P.rionium). Embryo
;
included, basilar ; radicle thick, near the hilum, and inferior.
3-00

,

small,

cellular loose testa

PEINCIPAL GENEEA.
Luzula.

Prionium.

'

Juncus.

JuncBce, which approach Liliaeem in seyeral points of structure, are especially distinguished by their
glumaceous perianth and habit, which recalls that of Cypermets and Gra?mne<s, while the triandrous
species approach Reatiacece but in the latter the three stamens are opposite to the inner sepals, the
ovules are orthotropous and pendulous, &c.
;

XLVI. PONTBDEEIACE^.

8C5

damp meadows and swamps, or grassy and woody mountain regions they are scarce
They mostly grow in north temperate latitudes, and some species advance to both polar
they become rarer as we approach the equator. Juncus and Luzula are cosmopolitan, and are

Juiicet^ inhabit

;

in dry ground.

regions

;

met with on the

highest mountains of both worlds.
the Maganellic lands [and New Zealand].

The

The

Frionium

is

South African ; Roslkoma inhabits

Juncus acuhis, baked and steeped in wine, is
The rhizomes of J. conglomerah(s,
effusus, fflauozcs, and especially of Luzula vei-nalis, are popular diuretics in Central Europe.
J. glaucus is
cultivated by gardeners to make bands of.
The Chinese use the pith of certain species for candle-wicks.
properties of Juncets are uninteresting.

said to be a diuretic, and to stop menorrhagia, but

it

fruit of

gives headaches.

[The farthing rushlight of England had a wick of rush

pith.]

XLV. RAPATE^,'
[Perennial usually

tall

Leaves equitant,
Eootstook short.
Ploweks
Spathe 1-2-leaved.

marsli hbkbs.

Scapes

ensiform, rigid, base slieatliing.

Endlicher.

erect.

Yellow or rose-coloured, sessile
in a dense terminal spathaceous capitulum.
many imbricate bracts. Pbkianth 6-partite ; 3 outer leaflets
navicular, rigid, imbricate ; 3 inner petaloid, fugacious, often cohering in a tube,
Stamens 6, inserted in pairs opposite the inner perianthcontorted in aestivation.
5

,

or pediceUed, with

apex tubular, opening by a terminal single
or double pore, or terminated by a poUiniferous or sub-glandular appendage.
OvAKY 3- celled; style simple, filiform; stigma capitate, papillose ovules 1-2 in each

segments

anthers basifixed, 2-celled

;

;

;

cell, erect,

anatropous.

Capsule membranous or coriaceous,

1-3-celled, loculicidally

Seeds oblong or sub-globose ; hilum basilar albumen
immersed in the albumen, minute ; radicle next the hilum.
2-3-valved.

;

fleshy.

Embryo

geneea.

A small order allied to Juncece, with
oiXyridecs.

Natives of Brazil; of no

the habit of Cyperacece, very peculiar anthers, and the perianth

known use.— Ed.]

PONTEDERIACE^.

XLVI.

(Pontedeeiaob^, a. Bichard.

Perianth inferior,
Flowers g.
the perianth, 6, or
on
inserted
Stamens
superior, of 3 many-ovuled

Schoenocephalum.

Spathanthus.

Rapatea.

cells,

—PoNTEDERBiE, Kunth.)

3 opposite

or 2 sterile,

capsule, enveloped by the fleshy perianth.
axile.—Marsh plants. Stem herbaceous.

6-partite,

petaloid,

and

to

the inner

1 fertile

Albumen

irregular, persistent.

and

farinaceous.

segments.

1-ovuled.

Embryo

Ovary
Peuit a
straight,

with sheathing petiole.
or rooting stem.
rhizome
Short
with
a
herbs,
marsh
or
Perennial aquatic
the base ; blade
at
sheathing
largely
vesicular,
or
cylindric
petiole

Leaves alternate

Leaves

alternate,

;

'

This Order

la

omitted in the original.— Er.

3
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XLVI. PONTBDEEIACEJB.

Pontedei-ia.

—

;;

PHILYDRB^.

XLVII.

867

introrse, basi-dorsi-fixed

cells 2, parellel, opening longitudinally.
;
Ovaet free, of
3 several-ovuled cells, sometimes sub-1-celled with 3 incomplete cells, of which
2 are smallest and empty, and one fertile 1-ovuled; style terminal, simple; stigma
thick, unilateral, or obscurely 3-lobed ; ovules anatropous, sometimes several hori-

zontal or erect, sometimes one pendulous.
base of the perianth, with 3 m^ny-seeded

CAPStrLE enveloped by the persistent
and 3 loculicidal semi-septiferous

cells,

valves, or indehiscent, 1-celled, l-seeded.

angle of the

cells,

Seeds numerous, inserted at the inner
or solitary, pendulous from the top of the fertile cell, oblong-

cylindric

; testa parchment-like, striate or tessellated ; raphe filiform, inconspicuous
chalaza apical, thickened ; albumen farinaceous. Embeto straight, axile, clavate or
cylindric ; radicle near the hilum.

PEINCIPAL GENERA.
*

Heteranthera.

Pontederia.

Reussia.

Pontederiacece have been placed

by Brongniart in the same class with Bromeliaceee, Vellusiete and
from the two latter in their free ovary and farinaceous albumen, and from
Bromeliacecs in their completely petaloid perianth, often triandrous androecium, ovary with unequal cells,
and axile embryo as long as the albumen. They approach A^hodeleee in their perianth and androecium
but are separated by^ habit, aestivation and the nature of the albumen. Pontederiacece especially inhabit
America between 40° north latitude, and 30° south latitude ; they are rare in tropical Africa and Asia.
Pontederia vaginalis is esteemed as a medicinal plant in Japan, Java, and on the Coromandel coast,
where a decoction of its root is used in diseases of the liver and stomach ; pulverized and mixed with
sugar, it is administered for asthma; it is chewed for toothache; its leaves, bruised and mixed with
milk, are administered in cholera ; and its j'oung shoots are edible.
Haemodoracea

;

they

differ

XLVn. PHILYDRE^}
(Philtdee^, Brown.— Philtdbace^,

[Heebs with

fibrous roots.

Lindl.)

erect, simple, often woolly.

Stems

form; bases sheathing, equitant, narrow.

Leaves

ensi-

Flo-wees spiked or racemose, enclosed in

spathaceous persistent bracts, inodorous. Perianth of 2 (antero-posterior}. membranous marcescent segments, yellow. Stamen opposite the posticous perianthsegment ; filament dilated, with broad lateral wings and petaloid staminodes ; anther
Ovaet superior, 3- celled; style excentric; stigma cupulate; ovules
2-celled.

numerous, on the inner angles of the cells.
many-seeded. Seeds minute, horizontal;

Capsule
testa

3-celled, loculicidally 3-valved,

thick;

albumen

fleshy.

Embeyo

axile, large.

genera.
Philydrum.

Heteria.

A small order of two genera,

each moiiotypic, usually associated with Xyt-idea, but from which they
and embryo included in the albumen. To me they appear more closely
the reduced perianth, stamens and large embryo.
allied to CommelynecB, from which they differ chiefly in
They are natives of eastern tropical Asia and Australia.—Ed.]
differ in their three-celled ovary,

'

This Order

is

omitted in the original,
3 1^2

Ed.

XLVIII.

8(>8

XLVIII.
(JuNCORUM

genera^ Jvssieu,

COMMELYNE^.

COMMELYNE^.

—Ephemee-^e, Batsch. — Commeline^,

Br.-

CoMMELTNACB-^, LindL)

Tradegcantia Warczewiczii.

Diagram.

Tradescantia virginica.

Tradescantia subaspera.

Tradescantia

T. virginica-,

Tertical section of
ovary.

T. virginica.

Dehiscent fruit/

Calyx and

pistil.

;

XLVIII.

COMMELYNE^.

869

Flowers g
Perianth inferior, double. Sepals 3- Petals 3. Stamens 6,
hypogynous, all fertile, or some sterile. Ovary superior, with 3 few-ovuled cells ; ovules
orthotropous.
Capsule with 3-2 cells, loculicidal. Seeds albuminous. Embryo
.

antitropous.

— Stem herbaceous.

Leaves

alternate.

Succulent herbs, annual with fibrous root, or perennial with a tuberous rhizome.
Stems cylindric, knotty. Leaves alternate, simple, entire, sheathing at the base,
flat or channelled, soft, nerved, sheath entire.
Flowers 5 , or incomplete by arrest
of the ovary, regular or sub-irregular, usually blue, solitary, fascicled, umbellate or
racemed, furnished either with bracts or with spathaceous or cucuUate 1-2-phyllous
involucres. Perianth double ; the outer calycine of 3 persistent sepals, the interior
coroUine of 3 distinct sessile or clawed petals, very rarely united at the base into a
short tube (Cyanotis)', caducous or marcescent, sometimes becoming fleshy after
flowering (Gampelia), one often dissimilar or obsolete ; aestivation imbricate. Stamens
6, hypogynous, opposite to the sepals and petals, sometimes in two groups {Dichorisand/ra), rarely 3-5 by arrest, some often antherless ; filaments filiform, usually fur-

nished with jointed hairs ; connective dilated ; anthers introrse, or rarely one extrorse
and 2 introrse in the same flower, 2-celled, cells divergent, marginal on the connective, very rarely adnate to its anterior face, and contiguous parallel {Dichorisand/ra),
Ovary free,
dehiscence longitudinal, all fertile, or some sterile and deformed.
8-celled ; style simple ; stigma undivided, or obscurely 3-lobed, or sometimes concave {Cyanotis) ovules inserted at the inner angle of the cells, either more than
;

two, peltate, 2-seriate on nerviform placentas; or 2 basifixed and collateral; or
superimposed, 1 pendulous, the other erect. Capsule usually accompanied by the
persistent perianth, 3-celled, or 2-celled by arrest, of 3-2 loculicidal semi-septiferous
Seeds few or solitary, ovoid, angular, peltate, or nearly square ; testa memvalves.
branous or rigid, rugose or foveolate, closely adherent to the fleshy dense albumen
ventral and depressed, or at one end of the seed, and large. Embryo pulleyshaped, sunk in a pit of the albumen, diametrically opposite to the hilum ; radicle
covered by a hood (embryotegium).

Mlum

PRINCIPAL GENERA.
*

Comraelyna.

* Tradescantia,

*

*

Aneilema.
Spironema.

Cyanotis.

CampeliB.

*

Dichorisandra.

Cochliostemma.

CommelynecB are distinguished from other Monocotyledonous families by their double perianth,
Their habit and structure separate them
clearly separable, like that of Alismaceee, into calyx and corolla.
Restiacea, and especially Xyridete, in
Juncete, to which they were formerly united ; they approach

from

embryo and sheathing leaves but these differ in several other characters, and notably
and pressed against the outside of the
in the form aiid situation of their embryo, which is lenticular
Australian,
albumen. Commdynece grow in the tropics of both worlds and especially the New a few are
where they extend to 35° south latitude. Some extend to 40° north latitude.

their antitropous

;

;

known of the properties of Commelyneee. Many species possess an abundant mucilage,
The tuberous rhizomes of some contain, besides mucilage,
alimentary after being cooked.
such are Commelyna tuberosa, cmkstis, angustifolia, striata,
qualities
nutritive
their
to
which
adds
starch,
of the liver. The rhizome of C. iJanipAM is praised
diseases
in
&c. ; other Mexican species are administered
are
in
use in China for coughs, asthma, pleurisy, and
medica
of
C.
tubers
The
emmenagogue.
as an
treatment of
The "herbage of Tradescantia malabarica, cooked in oil, is employed in the
strangury.
decoction of Cyanotis axillaris lor dropsy.. Tradescantia
a
drink
Indians
"The
ringworm.
and
leprosy
Little is

which

is

;

diuretica is prescribed in Brazil.

—

—

—
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L.

XYEIDBJE.

MAYACE^,^

XLIX.

—

Kunth.

[Moss-like slender creeping pellucid plants, growing in damp places. Stems
branched.
Flo wees
Leaves alternate, crowded, linear, emarginate, flaccid.
PEEiAiirTH of 6 pieces
5 , axillary, solitary, peduncled, white pink or violet.
in two series, marcescent ; outer of 3 herbaceous sepals ; inner of 3 membra-

nous

petals.

Stamens

spathulate, imperfectly
petals

3, inserted

style filiform, persistent

;

on the base of the sepals

2-celled, introrse.
;

Ovary

1-celled;

;

anthers basifixed,

carpels opposite the

stigma simple, minutely 3-lobed

;

ovules sessile,

Capsule membranous, 1-celled,
Seeds sub-globose, terminated by a conical

horizontal, on 3 parietal placentas, orthotropous.

many-seeded.
albumen dense, of radiating cells.
immersed in the albumen at the end opposite the hilum,

loculicidally 3-valved,

tubercle

testa

;

ribbed

;

Embkto minute,

half

GENUS.
Mayaca.

A small order allied either to
to the position of the

The

Commelynece or to Xyridem and Mestianets, according to the value given
to the albumen.
American, extending from Virginia to Brazil. Ed.]

embryo with regard

species are all

L.

XYEIDEyE,'

Kunth.

[Herbaceous Rush-like or Sedge-like tufted erect usually rigid plants, often
growing in watery places. Roots fibrous. Stems simple. Leaves radical, ensiform
or filiform, base sheathing, often equitant. Flowers 5 , in terminal solitary heads
of densely imbricating 1-flowered rigid scarious bracts. Perianth of 6 segments
in two series; 3 outer segments calycine, lateral, navicular, persistent, rigid; anticous
more membranous, larger, sheathing the lateral, caducous 3 inner segments petaloid,
Stamens 3-6, inserted on the inner perianthclawed, claws more or less connate.
;

segments, 3 opposite

form

;

the others sterile penicillate or obsolete ; filaments filiOvart 1- or incompletely

fertile,

anthers extrorse, 2-celled, dehiscence longitudinal.

numerous, basal, orthoand
Seeds numerous, angled or globose testa
fenestrate at the base, operculate above.
Embryo minute, lenticular, placed
coriaceous, striate or costate ; albumen fleshy.
outside the albumen at the end opposite the hilum.
3-celled

style terminal, 3-fid

;

tropous, funicle elongate.

;

stigmas

Capsule

3,

2-oo -lobed

;

ovules

1-celled, loculicidally 3-valved; or 3-celled
;

PRINCIPAL GENEEA.
Abolboda.

Xyris.

they

Xyridece are closely allied to Commelynem and Eriocaidoneee, as also to RapcUeaeece, from which
diifev iu the embryo not being immersed in the albumen.
They are natives chiefly of swamps in

and warm countries.
South America. Ed.]

tropical

The

leaves and root are used in the cure of itch and leprosy in India and

'

This Order

is

omitted in the original.

'

This Order

is

only alluded to in the original at the end of Eriocatilonece

Ed.
(p. 873).

Ed.

—
LII.

LI.

;

EEIOCAULONE^.

FLAGELLAMEyE,

871

Endlicher.

Brongniart places near Bestiacece Flagellariew, composed of the genera Flageland Joinvillea, of which the following are the characters
Flowbes 5 Sepals
distinct.
Petals 3, distinct, scarious, like the sepals. Stamens 6, hypogynous,

laria
3,

—

:

free; anthers introrse.

Ovaet

.

of 8 1-ovuled cells; stigmas

within from bottom to top

3,

apical, divergent,

pendulous by a short funicle
from the top of each ceU, orthotropous, micropyle inferior. Fettit a 1-2-seeded
berry.
Seed with crustaceous testa ; albumen farinaceous. Embeto minute, antitropous, lenticular, outside the albumen, covered with an embryotegium. Eeedy or
sarmentose heebs. Leaves with long sheaths and parallel nerves.
filiform, papillose

;

ovules

—

Herbs of tropical Asia, Australia and

LII.

(JuNCOEUM

Elowees
lous,

the

leaflets,

New

ERIOCAULONEJS.

—Eeiocaulonb^, L.-G. Richard.)

genera, Jussieu.

monoecious or dioecious.

inner sub-tubular, S-2-fid.
inserted

Caledonia.

Peeianth inferior, double, the outer 2-S-phylStamens double the number of the perigonial

on the inner, the alternate often

sterile,

Ovaet

superior, of

2—3

Capsule 2-B-celled, loculicidal.
cells ;
ovules pendulous, orthotropous.
Seeds albuminous. Embeto globose or sub-lenticular, antitropous, outside the albumen.
Elowees in a
Leaves caulirie or radical, sem^i-sheathing.
Stem or scape.

1-ovuled

—

capitulum.

Heebs

inhabitrag

swamps or

caulescent, very rarely snffrutescent.

grounds, perennial, stemless, rarely

flooded

Leaves

linear, sub-fleshy, entire,

sometimes

nerves striate, semi-sheathing at the base, the radical crowded, the cauline
Elowees minute, united into an involucrate capitulum, on a usually
alternate.
fleshy receptacle, incomplete, moncecious in the same capitulum, or rarely dioecious,
each furnished with a bract, and accompanied by hairs or scales. Peeianth double,
fistular,

—

Elowees 5 Outer peeianth of 2 lateral sepals,
the inner usually discoloured.
inner tubular, sub-campanulate ; limb 2-fid or 3-toothed
3, of which 1 is posterior
or 3-fid ; segments imbricate, equal, or the anterior largest, aestivation imbricate.
Stamens inserted on the tube of the inner perianth, equal and opposite to its divisions, or twice as many ; some larger, opposite to these divisions ; the others smaller,

or

:

;

alternate, often antherless or rudimentary ; filaments subulate, inflexed in aestivation
Eudianthers 2-celled, very rarely 1-celled, dprsifixed, dehiscence longitudinal.

mentary ovaeies 3-2, glanduliform or tuberculiform. Elowees ?: Inner and outer
PEEIANTHS 3- rarely 2-phyllous, the inner leaflets most delicate, sometimes replaced by
3 bundles of hairs {Lachnocaulon, Tonina), sometimes the claws distinct and blades
Ovaet free, of 3-2 carpels, sometimes with a
coherent {Philodice); staminodes 0.
second series of superimposed and sterile carpels, simulating inner stigmas {Prnpasimple or 2-fid,
lanthnis); style terminal, very short; stigmas as many as carpels,

LII.
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BRIOCAULONE^.

Sriocaulon.

Stamen and perianth-

Q

E. septangular n,
flower stripped of
its bracts.

JS.

Pistil

quinquangulare.
with three stigmas
(mag.).

E. sep/angulare.

Ovary cut Tertlcally
(mag.).

^

E. septangulare.
flower and bracts,

Eriocaulon.

Ovule (mag.).

E. quinquangulare. Seed,
entire and cut vertically (mag.)

;

RESTIACE^.

LIII.
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surrounding tlie sterile carpels ; ovules solitary in eacli carpel, pendulous near the
top of the inner angle, orthotropous. Capsule crowned by the style, surrounded by
the perianth, 2-3-celled, loculicidal.
Seeds pendulous, ovoid or sub-cylindric,
longitudinally ribbed ; ribs membranous, hyaline, breaking up into fine hairs ; testa
coriaceous, shining ; endopleura
albumen farinaceous.
Embeto diametrically
;
opposite to the hilum, pressed to the outside of the albumen, antitropous, subglobose or lenticular.

PRINCIPAL GENERA.
Eriooaulon.

Tonina.

Uriocaulonees, with

of Enantiohlastea, so

Philodice.

Psepalanthus.

Laohnocaulon.

Commelyn/Ke, XyridecB, Restiacea, and Cmtrolepidem, form Von Martins' class
of the invariable position of the embryo at the opposite end of
ErioeaiUonece approach RestiacecB in the ovary with 2-3 1-ovuled cells, the pen-

named on account

the seed to the hilum.

dulous and orthotropous ovule, the structure of the seed and the direction of the embryo ; but Restiaceee
are separated by their inflorescence, the completely glumaceous perianth, the 1-seriate stamens, 1-celled
anthers, and the smooth testa with naked or strophiolate hilum, c&c.
two-thirds of the family are tropical American, and half
few species are found in tropical Asia, Madagascar, and the
islands of South Africa.
They are less rai-e in North America, where they extend to 44° N. latitude
one alone (Eriocaulon septangulare) inhabits North America and Scotland, where it has been met with
in Skye [and in the west of Ireland].
JEriocatdonees are tolerably rich in species

of the remainder are North Australian.

;

A

Respecting the properties of this family, nothing is known except as regards Eriocaulon setaceum, of
in oil, is used as a popular antipsoric in India.

which the herbage, cooked

LIII.

(JuNCOEUM

genera, Jussieu.

RESTIACE^E.

—Restiace^, Br.

et

Centeolepide^, Desvaux.)

Elowees diclinous. Peeianth inferior, calyciform, of 2-6 2-seriate glumes, or
Stamens 3-2. Ovaet S-2-l-celled owlvs solitary, orthotropous, pendMlous.
Feuit a d-celled capsule or a nut. Seed albuminous. Embeto antitropous,
Leaves all radical or cauline, sheathing.
Stem or scape.
outside the albumen.

imperfect.

;

—

Flotvees spiked or racemed.

Stems branched-knotty or
or UNDBESHEUBS with a creeping rhizome.
Leaves either all radical, crowded, or cauline alternate, sheathing at the
Elowees regular, spiked
base, sheath split, blade entire, narrow-linear or arrested.
racemed or panicled, mixed with scarious bracts, usually diclinous, rarely 2 {LepyPeeianth glumaceous, of 4-6 2-seriate glumes, 2 of the outer lateral, and 1
rodia),

Heebs

simple.

posterior

—the inner larger or

single scale.

Stamens

smaller, persistent in the $ flowers

2-8, opposite to the inner glumes,

;

sometimes of a

and inserted

at their base,

sterile or absent in the ? flowers ; filaments filiform, usually free ; anthers 1 -celled,
dorsifixed, peltate, rarely 2-celled {Lyginia, Lepidanthus, Anarthria, &c.), dehiscence
Ovaet free, 3-2-celled, rarely 1-celled {GhcBtanthus, Leptolongitudinal, introrse.

carpus, Loxocarya); styles 1-3, continuous with the back of the carpels, distinct, or
jointed at the base ; stigmas 1-3, plumose, usually (?) introrse ; ovules solitary in

each

cell,

pendulous, orthotropous.

Eeuit a

loculicidal capsule, or a follicle or nut.
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RESTIACE^.

Restio.

Ovule

(inag.5.

Restio ieiraphyllua,

Restio tetraphyllus.
(J

flower (mag,).

9

flower joined to its
bract (mag,)'

Restio.

Diagram ?, showing
two sterile stamens.

R. tetraphylius.
Pistil cut vertically
(mag.).

Restio.

Deliiscent fruit

(mag.).

Aphelia Otmnii.
Restio vaginatus.

Centrolepis aristata.
Inflorescence.

Diagram of
infloi'escenoe.

Restio*

Embryo

seen

in profile.

;

CYPEEACB^.

LIV.
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Seeds pendulous from the top of the cell testa coriaceous, hard, crustaceous, smooth
or tubercled, rarely membranous hilum naked or strophiolate
albumen fleshy,
copious. Embryo at the end of the seed opposite to the hilum, and pressed against
;

;

;

the outside of the albumen, lenticular, antitropous.

PEINOIPAL GENERA.
Restio.

Thamnochoi'tus.

Lyginia.

Anthochortus.

Elegia.

Lepyrodia.

Leucoplocus.

Willdenovia.

Calopsis.

JRestiucece are closely allied to Eiiocaulonets (whicli see).
They approach Jrmceee in their rhizome,
knotty stem, alternate sheathing leaves, glumaceous 3-seriate perianth, 3-1-eelled ovary, capsular fruit

and fleshy albumen ; and are distinguished by their split sheath, 3-2-stamens, orthotropous ovule and
lenticular embryo outside the albumen.
They have also some affinity with Cyperacece in habit, diclinism,

number

of stamens, &c.

;

but Cyperaoem

not being

differ in the leaf-sheaths

split,

the perianth being

r^placed by bristles or scales, the 2-celled and basifixed anthers, the erect anatropous ovule, farinaceous

albumen, more or

less included

embryo, &c.
the greater number are South African [and Australian]
None have yet been observed in the Nevir World.
or other use than that made by savages of their stems to thatch

Restiaceis all live south of the equator

some inhabit Madagascar and
Sestiacece possess

Australia.

no known property,

:

;

their huts.

Centeolepide^, Desvaux [Desvauxiacece, Lindl.] originally annexed to Restiacew,
then separated, and again united to this family, differ only in the perianth being
reduced to one or two sub-opposite glumes ; their andrcecium is monandrous ; the
ovary consists of one or more irregularly connate 1-celled carpels, each with a
filiform style ; and the fruit is a membranous utricle, opening laterally by a longi,

tudinal

slit.

GENERA.
Alepyrum.

Aphelia.

Centrolepis.

[Centrolepidea inhabit sandy places and

swamps

Gaimardia.

and the mountains of

in Australia,

New

Zealand

and Tierra del Fuego.]

LIV.

CYPERACEyE.

(Ctpeeoidb.^, Jussieu.

—CtpeeacejE, Br., B.O.)

Perianth
Flcwebs glwmaceous, 5 or diclinous.
Stamens hypogynous, usually 3-2; anthers basifixed.
STYLES 3-2

;

OVULE

basilar,

minute, included or exserted.
rarely split.

Flowers

anatropous.

— Stem

in spikes.

Achene.

usually angular.

0,

or

re-placed by

Ovabt

bristles.

1-celled, l-ovuled;

Seed albuminous. Embryo
Leaves Grass-like, sheath very

\

Usually Grass-like herbs, with rhizome shortened or creeping, stoloniferous,
sheathed by foliar scales, sometimes tuberous at its extremities. Stems angular or.
articulata, &c.),
cylindric, without nodes, or septate within {Eleocha.ris geniculata,
rarely branched,
very
epigeaVsimplej-or
and
elongated
internode
last
hypogeal,
often
Leaves alternate, springing from^ the
solid when young, fistular when full grown.
sheath, sometimes
nodes, equitant in 2-3 rows ; petiole ih a closed or very rarely split
ribbon-like, or chan.with no blade, but elongated and mucronate blade linear or
often scabrid
entire,
margin
venules,
transverse
and
nerves
parallel
nelled, with
;

Car ex.

Ehizome.

Cppenis longus,

Flower and bract,

LIV.

Eriophontm,
Carpel and hypogy-

nous

bristles.

Seirpus laeustris,
Flower (mag.).

OTPEEACEiE.

MalacochcEte Uttoralis.
Digynous flower
(mag.).

MaJacoc7ioBte UttoraJis.
Eipe fruit (mag.).

877

MalacochcEte Uttoralis.
Achene out vertically
(mag.).

;
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stipule axillary,

membranous, joined throughout

its

length by

its

dorsal lace to the

leaf-sheath, not longer than the sheath, or produced into a cushion or

membrane

Flowers 5 or monoecious or dioecious, in spikelets
are rarely solitary, usually spiked panicled or glomerate, and furnished with

{Ugule), free only at the top.

which

bracts or polymorphous involucres.
solitary, or inserted in 2 or several

Flowebs each with 1-2 scarious bracts (glumes),
rows on a common pedicel, and forming a 1 -few-

many-flowered spikelet
Irads below the spikelet often flowerless, sometimes
heteromorphous, and serving as a common spathe to the spikelet. Peeianth
or formed of 6, sometimes 3-qo bristles, sometimes united into a ring at their
Stamens hypobase; [of 6 2-seriate regular coriaceous segments in Oreobolus'].
gynous, usually 3, of which 1 is anterior and 2 posterior, sometimes 2-1, rarely 4
(Hypolytrum) or 5 {Scleria, Caustis), or 6-8 [Lepironia, Diplasia), or 12 {Evandra,
;

Ghrysithrix)

;

filaments filiform or flattened, free

Ovaet

introrse, dehiscence longitudinal.

;

anthers basilixed, 2-celled, linear,

free, sessile

or stipitate, often surrounded

he), ,or by a membranous adherent ring (Fimbristylis) or by 3 spathulate staminodes (Fuirena);
compressed or plano-convex, or more usually with 3 angles answering to the 3
stamens, l-celled,.l-ovuled; styles 3, rarely 2, stigmatiferous on their inner edge,
more or less coherent below, base continuous with or thickened and jointed to the
top of the ovary ; ovule inserted at the inner base of the ovary, erect, anatropous.
at its base

by a cupuliform disk

{Scleria, Ficinia, Melancramis,
,

Fkuit 1-seeded, indehiscent,

lenticular, plano-convex, 3-gonous, cylindric or globose,
smooth, spotted, scabrid, bristly, tubercular, rugose or striate, usually terminated by
the base of the style, which sometimes completely caps it [Cladium, &c.); pericarp
membranous, crustaceous or bony, very rarely a drupe {Diplasia). Seed erect; testa
thin ; albumen farinaceous or sometimes fleshy. Embryo near the hilum, minute ;
extruded, or rarely surrounded by a thin layer of albumen, and included {Carex, &c.)
cotyledon lenticular, fleshy, undivided ; plumule inconspicuous ; radicle inferior,

obtuse.

Tribe

I.

GYPERE^.

Glumes distichous, imbricate, some of the
Spikelets usually many-flowered.
Perianth 0, or represented by hispid bristles.
Flowers ?
lower often empty.
Style very rarely swollen at the base, deciduous.
.

PRINCIPAL GENERA.
*

Papyrus.

*

Cyperus.

Tribe

Kylliugia.

II.

Mariscus.

SGIBPEM.

many -flowered.

Glumes imbricate in several rows, very rarely
{Androtrichum, AMlgaardia), some of the lower often empty. Flowers g.
Perianth 0, or represented by scaly or hairy bristles. Achene usually pointed or
Spikelets usually

AisiichLOViS,

beaked by the persistent base of the

style.
L

GENERA.
Isolepis.

LIV.

Tribe

CYPBEACE^.
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ETPOLTTBEJEl.

III.

Spikelets

Mowers
or 6-8.

l-flowered, agglomerated in capitate heads or cymose panicles.
each
with 2-4-6 closely imbricate glumes. Perianth 0. Stamens 2-3,
g ,
Style 2-3-fid, deciduous, or the base persistent.

PEINCIPAL GENERA.
Hypolytrnm.

Lipocarpha.

Hemicarpha.

Diplasia.

Teibe IV. BHYNGHOSPOBEuMI.
Spikelets

usually

Glumes imbricate

few-flowered

[flower

solitary

and axillary in Oreoholus].

in 2 or several rows, the lower empty.

Flowers usually polyor composed of 6 bristles, rarely less, very rarely more (8-10)
[or of 6 2-seriate pieces in Oreoiolus],
Stamens 3, sometimes 6. Achene often

gamous.

Perianth

0,

beaked by the persistent base of the

style.

PEINCIPAL GENERA.
Arthrostylis.

Caustia.

Dulichium.

Blysmus.
Rhyncospora.

Pleurostachys.

Lepidosperma.
Schoenua.

Cladium.

Ohsetospora.

Oreobolus,

Carpha.

Teibe V. 8GLEEIEJE.
Spikelets diclinous, the $ many-flowered, with glumes imbricate in 2 or several
Stamens 1-3, very rarely 5.
rows, the lower ones sometimes empty. Perianth 0.

9 spikelets l-flowered, with glumes imbricate in several rows. Perianth 0. Style
equal at the base. Achene bony or crustaceous, usually seated on a 3-lobed

3-fid,

disk.

PRINCIPAL GENERA.
Diplacrum.

Scleria.

Tribe VI.

GABIGINE^.

Flowers monoecious or dioecious, in spikes, with glumes imbricate in several
Perianth 0. ^ spikes simple. Stamens 3-2. $ spikes simple or compound.
Pistil embraced by an inner scale with its back to the axis, 2-keeled (analogous to
the upper glumelle of Graminece), with edges usually joined and thus forming an
rows.

envelope or utricle {ureeole, perianth, perigynium), persistent and accrescent, and
enclosing either the ovary only, or the ovary accompanied by a sterile setiform
pedicel.
'

PRINCIPAL GENERA.

Carex.

Elyna.

by their split leaf-sheath,
Cyperacece are cloaely allied to Graminece ;
rounded culm with projecting nodes, dorsiflxed anthers, usually plumose stigmas, fruit with pericarp
adhering to "the testa, and always extruded embryo. The habit of Cyperacea is that of Restiacece, but the_
the latter being' distinguished

;
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latter essentially differ in their 3-celled fruit,

the

GEAMINE^.
and their orthotropous ovule suspended from the top of

cell.

OyperacecB are spread over the world, and especially in the cold regions of the northern hemisphere
they are gregarious in marshy plains, damp meadows, and the dry slopes of high mountains. They
are less frequent in maritime estuaries.
Carex and Scirpus diminish in number as we approach the
equator the contrary is the case with Oyperm, which abounds on the shores of large tropical livers, and
;

;

in the clearings of virgin forests.

are replaced

by

Cyperacece are less abundant in the southern hemisphere,

where they

JRestiacecs.

Cyperacees differ from Graminece in possessing but little sugar and starch

;

their leaves

and stem

no juice, and form but poor pasturage.
The rhizomes of some species contain a bitter
principle and a volatile oil, together with a little starch, whence they rank as resolvents and diuretics,
The bitter and slightly camphorate rhizomes of our Carices were formerly used (especially those of
C arenaria, which sometimes attain a very great length) in herpetic and syphilitic cachexy, as a
The stock of Seirpus lacustris is astringent and diuretic. Semirea maritima,
substitute for Sarsaparilla.
contain

common

in tropical America, posaesaes the

was formerly administered

for dysentery,

The tubers

peasants efficacious against tsenia.
geners,

The

growing

in

same qualities in a high degree.
and the spongy pith of ita stem
of

prescribed in India for diabetes.

is

of Eriophorum

considered by the

German

Cyperus Imigus, rotundus, and some of their con-

South Europe and the hot parts of Asia, are aromatic,

root of Kyllingia triceps

The herbage
ia

The

bitter, tonic

and stimulating.

tubers of Cyperus esculentus, a

by the ancient Egyptians, and mentioned by Theophrastes, contain, besides
which seldom occurs in subterranean organs
these tubers
The tubers are mohiliform in C. articulatus,
yield a nourishing food, and are reputed aphrodisiac.
a native of the tropics of both worlds hence its common name of Paternoster. Our maritime Scirpi
In Egypt the stems of
(as S. tuberosiis) bear starchy and edible tubers at the tips of their rootlets.
Cyperus dives and dtopecuroidcs are used in the fabrication of very fine mats, preferable to those of straw
on account of their freshness. In France the best mattresses are made with the stems of Seirpus lacustris
this plant undergoes a singular modification in running water, being changed into a fioating ribbon-like

native of Africa, cultivated

starch, a notable quantity of sweet oil,

;

;

;

In the south the long stems of Carex nervosa are used in chair-making.

phyllode.

Finally, this family

Upper Egypt [and other parts
of tropical Africa], and from which the ancients made paper by slicing the culm horizontally, pressing
and hammering, and thus flattening the slices, so as to form a sheet, which was then smoothed with an
includes the Papyrus {Papyrus antiquorum),

which grows

in the

swamps

of

ivory instrument.

LV.
[Geamina,

Juss,

Flowers gliimaceous,
hypogynous, usually
1-ovuled;

Embeto

ovule

GRAMINEJE,

— Geamine^, U. Br. — Gbaminaoe^,

in

Lindl.']

Pekianth imperfect or 0. Stamens
Ovakt free, l-celled,
anthers
more;
dorsifixed.

sjpikelets,

3, rarely less or

parietal,

Jussieu.

usually 5

.

Cabtopsis.

semi-anatropous.

basilar, outside the albumen.

— Stems

Albumen

usually knotted.

farinaceous.

Leaves with a

split

sheath, usually ligulate.

Annuals or perennials, usually herbaceous,

csespitose,

rarely suffrutescent,

witb fibrous roots or a creeping rhizome, often stoloni-

frutescent or arborescent ;
Stem {culm) cylindric, rarely compressed, fistular, or
ferous at the radical nodes.
usually
jointed
at the insertion of the leaves ; nodes annular, solid,
sometimes solid,
swollen, rarely contracted [Molinia), simple, or branched from the evolution of an
Leaves alternate, distichous,
axillary bud with its primary leaf next the stem.

springing from

the

nodes

;

petiole

dilated,

convolute,

sheathing

the stem

LV. GEAMINEiE.
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margins free, or very rarely more or less united ; Made entire, usually narrow, linear,
sometimes oblong or oval, margins very often scabrid, nerves parallel [united
by transverse venules] stipule axillary, adnate by its dorsal face to the sbeath, and
produced as a membranous tongue (ligule). Inplobesoence of spikelets arranged
along an axis {rachis), sometimes sessile on tbe rachis {spiked), sometimes borne
on branched peduncles and diffuse {panided) or shortly branched (a spicate panicle),
rarely fascicled and enclosed in a common spathe; spikelets 1- several-flowered, often
containing sterile flowers, each with an involucre of two scaly opposite bracts
Flowers
(glumes),^ nearly on a level, one embracing the other, sometimes absent.
or
dicecious,
sometimes
polygamous,
with
diclinous
monoecious
each
,
rarely
§
2 sub-opposite bracts {paleoe or glumelles), of which the lower and outer is largest,
unequally nerved or keeled, furnished with a terminal or dorsal or basilar awn, or
muticous.; upper and inner glumelle sheathed by the lower, emarginate or bifid,
rarely obsolete or arrested, usually with no midrib, and having 2 lateral nerves;
Pebianth imperfect, very rarely 0, composed of whorled hypogynous membranous
fleshy irregular scales {squamules), which are free or connate, normally 3, the 2 outer
alternate with the palese, the inner opposite to the upper palea, often heteromorphous
and narrower, usually obsolete. Stamens hypogynous, definite, usually 3, sometimes
6 {Oryza, PotamopMla, Hydrochloa; Zizania, Pharus, Nastus, Bambusa, &c,), rarely 4
;

{Microlwna, Anomochloa, Tetrarrh&na) , or 2 {Anthoxam,thum, &c.), or 1 {Zfniola, &c.),
rarely indefinite, when the ovary is arrested {Luziola, Pariana) ; in the
hexandrous flowers whorled around the ovary ; in the triandrous, 2 opposite to the

very

lateral nerves of the upper palea, and 1 to the lower glumelle ; in the diandrous
the outer is wanting in the monandrous the. outer only is present ; filaments capilanthers dorsifixed, 2-ceUed, linear,
lary, free, or sometimes cohering at the base
usually 2-fid at the two ends, dehiscence lateral, longitudinal, or very rarely apical.
OvAET free, 1-celled, 1-ovuled; styles 2, very rarely 3, free or connate at the base,
sometimes united into an undivided style stigmas with simple or branched hairs ;
;

;

;

ovule adnate to the posterior part of the ovary throughoi;it its length, or by its base,
very rarely suspended below the top. Pkuit free or adnate to one or both of the

glumelles, dry, indehiscent ; pericarp usually thin,

membranous

or coriaceous,

and

adhering to the seed {caryopsis), rarely ipembranous and dehiscent [Sporoholus),
usually presenting a dark mark at the level of the hilum, where the testa is attached
to the pericarp; albumen farinaceous, or between fapnaceous and horny, very thick.
Embkto outside of the albumen, in a pit at the base of its anterior face cotyledon
and plumule
scutellate, often split along its outer face, and showing the radicle
plumule terminal, conical, composed of 1-4 primary convolute leaves ; radicle basilar,
perforated at germination by
thick, obtuse, often with several tubercles which are
tubercles, and surrounded at their
of
these
one
from
springing
each
fibres,
radical
;

;

the perforated portion of the
base by a small sheath (cbleorrhiza), the remains of

embryo.
1

By

conrecent authors tbe term glume is, as here,
two tracts; by other authors these are

fined to these

called emptij glumes
ealled flowering

3l

;

and the lower or outer glumelle

glume.— Ed.

is
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Tkibe

ANDBOPOGONE^.

I.

Spikelets usually geminate or in threes, polygamous, the middle fertile, the
lateral $ or neuter, very rarely all fertile, in a spicate or branched, or sometimes
digitate panicle, more rarely in a spicate raceme.
Fertile spikelets composed of a 5

flower accompanied by a lower $ or neuter one.
Glumes sub-equal, often longer
than the g flower, or rarely unequal, the lowest largest. Glumelles membranous,
rarely cartilaginous ; lower glumelle of the 5 flower facing the upper glume.

Stamens 3. Stigmas usually long, protruding under or at the top of the flower.
Caryopsis with a punctiform hilary spot.
PEINCIPAL GENERA.
*

Andropogon.

* Erianthiis.

Imperata.

*

Tkibe

Sacebarm n.

Ischoemum.

*SorgLuni.

TjiEsacuni.

II.

PANIGE^.

Spikelets all fertile, in a spicate or branched, sometimes digitate panicle, composed of one 5 flower accompanied by one lower ^ or neuter flower. Lower glume
smaller than the upper, often minute or arrested. Glumelles usually cartilaginous,
shining; lower glumelle of the 3 flower facing the upper glume. Stamens 3,
Stigmas usually long, protruding at or under the top of the flower. Caryopsis
with a punctiform hilary spot.

PEINCIPAL GENEEA.
*

Oplismeniis.

Reimaria.
* PenJcillaria.

*

Panicum.

Tkibe

Pennisetum.

Paspalum.

Digitaria.

Tragus.

III.

' Setaria.

OBYZE^.

Spikelets all fertile, in a raceme or panicle, 1-flowered, often with arrested
glumes, or 2-3-flowered, the lower flowers with l-T^fagielle, neuter, the terminal only
Glumelles parchment-like, stifi'.
Stamens usually 6, often 3 {Hygroryea,
fertile.
Ehrharta, Leersia), or 4 {Microlcena, Tetrarrhena), rarely 1 (Leersia). Stigmas diverCaryopsis with a linear hilary spot.
gent, protruding at the sides of the flower.

PEINCIPAL GENEEA.
Pharus.
Ehrharta.

*

Zizania.

Leersia.

Orjja.

Anomochloa,

Tkibe IV.

PHALARIDEJE.

moncecious or polygamous, in a spicate panicle or in spikes, some? or ^ ; sometimes with 2-3 flowers, the upper only fertile.
longer
equal,
than or as long as the flower. Glumelles more or less
usually
Glumes
Spikelets 5

,

times with 2 flowers, 5
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hardened after flowering; lower glumelle of the fertile flower facing the lower
Stamens 3-2. Stigmas usually elongated or filiform, protruding at the top

glume.

or sides of the flower.

Caryopsis with a linear or punctiforni spot.

;
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AETJNBINEm,

Tkieb VIII.

Spikelets all fertile, in a branched or spicate panicle, sometimes with 1 5 flower,
with or without the pedicellate rudiment of an upper flower; sometimes manyflowered.
Glumes equalling or longer than the flowers. Glumelles usually surrounded at the base with long hairs, membranous-herbaceous, as are the glumes
the lower awned or muticous, and facing the lower glume. Stamens 3, or rarely 2.
Stigmas usually sessile or sub-sessile, protruding from the sides or towards the base
of the spikelet,
Caryopsis with a punctiform or linear hilary spot,

PRINCIPAL GENERA.
* CH-lamagrostis.

Ampelodesmos.

Phragmites

*

Arundo.

*

Gynerimn

.

'

.

Deyeuxia.

Ammnphila.

Teibe IX. GffLOBIDEJE.
Spikelets

all fertile,

in unilateral digitate or panicled spikes, sessile

face of a continuous rachis, laterally compressed

on the inner

sometimes with several flowers,
the 1-3 lowest 5, the upper rudimentary; sometimes with 1 g flower, with or without the rudiment of a second flower. Glumes more or less unequal, usually shorter
than the flowers. Glumelles membranous, the lower answering to the lower glume.
Stamens 3. Stigmas usually elongated, erect, protruding towards the top or above
the middle of the flower. Caryopsis with a punctiform hilary spot,
;

PRINCIPAL GENERA.
Cynodon,
Dactylotenium,

Leptochloa,

Chloris.
^ Eleusine.

Tribe

Spartina.

X.FAPPOPHORE^.

Spikelets all fertile, in oylindric-globose spikes, or in a panicle

;

more or

less

with 2 or several flowers, the lower 1-5 § , the upper usually
Glumes more or less unequal. Glumelles membranous or sub-coriaceous,
imperfect.
the lower with 9-13 nerves, often prolonged into bristles or teeth ; lower glumelle
Stamens 3, rarely 2.
of the base of the spikelet answering to the lower glume.
Stigmas erect, protruding at the top of the flower. Caryopsis with a punctiform

laterally compressed,

or oblong hilarv spot.

PRINCIPAL GENERA.
Ecliiiiaria.

Seslena,

Tribe XI. AVENEJE.
Spikelets all fertile, pedicelled or sub-sessile, in a bi*anched spreading or spicate
panicle,

more rarely in a raceme or spike, 2-many -flowered, the upper or lower
Glumes large, sub-equal or unequal, usually almost

flower often i or rudimentary.
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completely embracing the flowers. Glumelles membranous or somewhat coriaceous,
the lower usually awned awn usually dorsal, geniculate and bent below lower
glumelle of the flower at the base of the spikelet answering to the lower glume.
;

Stamens

3,

rarely 2.

sides of the flower.

;

Stigmas sessile or sub-sessile, divergent, protruding from the
Caryopsis with a linear or punctiform hilary spot.
I'EINOIPAL GENERA.

'

Aira.

;
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Oat.
Flower deprived of its
outer glumelle (mag.).

Oat {Avena

saliva).

"Wheat.

Triaudrons flower
(mag.).

Panicle.

Expanded

Oat.

Q

spikelet.

6, glumes P.e^ outer glumelle, armed
with an awn, A ; P.i, inner gliunelle
;

F.Sf abortive flower.

Wheat.
Spikelet (mag.).

-

Wheat.
Portion of the
axis of the

compound

spike.

;

LV.

Oat. Caryopsis cut vertically.
ovary ; t, testa a, albumen

Oat.

Caryopsis
(mag.),

GEAMINE^.

o,
c,

;

cotyledon

.

;

&,

plumule; r, radicle.
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Embryo

Monandraira gUtuca
Monandrous flower

(mag.J.

<mag.)-

Oat.

Wheat.
Germinating seed (mag.)-

Rice.
(mag.).

Embryo

Tripsacum.
Monoecious iuflorescence.
.

An/hoxahthum.
Diandrons flower (mag.)«

RZCG.

Diagram, hexandrons

flower.
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Coix Laci'yma, Diagram 9A^ B, axis ; c, bony involucre, representing the outer glume and enveloping tlie Q flower ; d, inner glume ; e,
outer glnmelle ; /, inner glumelle ; g,
h, hypogynous scales j i, ovary.

Anomochloa marantoidea,
Tetrandrous flower,,

AnomMhtoa.
an inflorescence of three
one-flowered spikelets.
A, axis B,

Diagram

partially c

of

;

bract acting as a common spathe ; b,
b', b", secondary
spathes ; e, ef, e",
glumelles enveloping flowers with four
stamens.

Glgceriafiuitans.

Flower with hypogynous scales united into
a cup (mag.)«

Millet

{Panicum miliaceum).
Garyopsis (mag,).

Coix Lacryma.
Monoecious inflorescence.

Sorghum.

Gyneriwn argenteum.
Partial inflorescence

<f

.

iPartial inflorescence

9>

Garyopsis (mag.)*

Panicum glancum*
Garyopsis
(mag.).

Sorghum.

Embryo

(mag.)-

GEAMINE^.
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Loliuvi pei^enne.

Maiae (Zea Mays).

Embryo

Monoecious plant.

(mag.).

Lolium temulentum*
Caryopsis

(ma^O-

Sromus

teciorum.

Caryopsis (mag.).

Bfomus

Sc?n'aderi

Embryo

Sporobolm.
Caryopsis after the expulsion of the seed.

(mag.).

Satcharum Ravennce,
Caryopsis (mag.).

Spoi'obolus.

v-Oaryopsis expelling

its

Eye.
Caryopsis (mag.)-

Bye.

Embryo

(mag.).

Tragus racemosus,

RotthcelUa.

Caryopsis
(mag.).

Caryopsis
(mag.).

Bipa,
Caryopsis
(mag.).
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Bamboo.

Bambusa ThouarslU

Embryo

(mag.).

^gilops onata.
Caryopsis Cmag.

ligulate sheath, their usually fistular culm, with swollen knots, which form septa at the point of junction
with the leaves. The arborescent Grmninecs, and notably the Bamboos, of which the flower is hexandrous
and furnished with a whorl of three glumelles, offer some points of resemblance with Palms.

Brongniart has recently observed the phenomena of sleep in Strephium guyanense, belonging to the
its leaves, which spread during the day, are erect and close over each other at night, like

tribe Paniceis

;

those of the Sensitive-plant and some other Mimosets.

This immense family is distributed over all the globe, from the tropics to the frozen regions ; the
majority inhabit the temperate zone, but Panicece, CMoridete, Oryzece, Andropog<me(S and Bamboos are
The native country of the cultivated cereals is still unknown.
especially tropical.
nutritious principles, which
amongst plants useful to man, and which are of the greatest importance in
an economic and political point of view. Besides starch, sugar and mucilage, they yield sulpho-azotized
matters (Jihrine, casein, albumine), elements estential to the formation of flesh in animals, and especially
phosphate of lime, which is the basis of their bony framework. The Oerealia, whose seeds abound in
Wheat (^Triticum sativum), Tlye (JSecale cereoZe), Barley
starch, azotized matter and phosphates, are:

Grttminecs contain in their herbage, and especially in their seeds,

entitle

them

to the first rank

—

{Hordmm

{Avena sativa), all cultivated by the Caucasian race in the northern
Kice (Oryza sativa) and Millet {Panicum miliacmm) originated amongst the Asiatic

vulgare, distiohum, &c.), Oats

and temperate

regions.

;
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which is a great resource in India when the Rice crop fails. Maize
(Zea Mays), Which formerly served as food to the American races, is now spread over the whole world.
Bromm Mango, a species near our S. secalimts, was cultivated in Kouth Chili hefore the arrival of
Europeans; the Araucanians have now ahandoned it for the cereals of the Old World. Sorghum vulgare

races, as well as Eleusine coracana,

and PenidUana apicata are the support of the negro race. The inhabitants of East Africa cultivate Poa
ahyssinica, Ehusine, and our European cereals, which are often infested by various cryptogamic parasites
(Rust, Smut, Ergot), of which we shall treat under Fungi.
The Sugar-cane (Saecharum offlainamni) is, in all probability, a native of tropical Asia it has
been cultivated from very ancient times in the East Indies. After the conquests of Alexander it
became known in Europe and towards the end of the thirteenth century it was introduced from
India into Arabia and the Mediterranean region. At the beginning of the fifteenth century the Portuguese planted it in Madeira, where it prospered, and whence it passed to the Canaries and to St. Thomas.
In 1506 the Spaniards introduced it into St. Domingo it rapidly increased there, and soon spread over
all tropical America, where it has produced numerous varieties.
It is especially the lower part of its
culm which yields the sap from, which is extracted the readily crystallizable principle so universally
used as a food, condiment and medicine. Cane-sugar is fermentable, like that of many other vegetables
and it is from the non-crystallizable syrup (treacle), which remains after the crystallization of the sugar,
and which is submitted to spirituous fermentation, that rum is obtained by distillation. Sorghum saccharatvm, the stem of which is very rich in sugar, is cultivated in China, Africa, &c.
A considerable number of Graminece are medicinal. The rhizome of the Dog's-tooth Grass (Triticum
repens), which infests cultivated ground in Europe, is used as an emollient and aperient tisane other European species- (r. glaucum a.nd junceum, and Cynodon Dactylon) possess similar properties; as also does the
Cynodon lineare, of India, and Andropogon bicornis, of tropical America. Aruiido Donax is a large reed,
of which the root is diuretic and sudorific. Formerly that of Phragmites communis was prescribed as a
Calamagrostis is considered diuretic by the French peasants. Perotis latidepurative and anti-syphilitic.
folia has the same reputation in India.
;

;

;

;

The mucilaginous seeds of Bai-ley are still used, as in the time of Hippocrates, in the preparation of
Under the influence of moist
a diluent and cooling drink ; they are also used in the making of beer.
heat they are allowed to germinate, a process which converts the starch into sugar this sugary matter
is dried and pulverized, and its decoction, flavoured with hops, is submitted to spirituous fermentation.
The seeds of Rice are emollient, like those of Barley, and slightly astringent. They are equally ferment;

and yield by distillation an alcohol called arrack.
Coix Lachryma (Job's Tears), a native of tropical Asia, and cultivated in China [and India], is a
monoecious Grass, remarkable for its ? spikelets enveloped in an involucre which becomes stony when
ripe its seeds are considered in China to be tonic and diuretic, and are administered in a tisane in phthisis

able,

;

The root of Manisuris granularis is prescribed in India for obstructions of the bowels.
decoction of the seeds of Daotyloetenium mgyptiacum is renowned in Africa as an alleviator of
nephritic pains, and its herbaceous parts are applied externally for the cure of ulcers.
Andropogons have aromatic roots, whence) some species are used in India as stimulants. Such are
and dropsy.

A

A. Nardus or False Spikenard; A. Iwarunkusa, Paranaura, anA. citratus (Lemon Grass). The leaves of
the Sweet Rush {A. laniger and Schamanthus), of Africa and Arabia, are prescribed in the East for their
stimulating, antispasmodic, diaphoretic qualities. The Vetiver or Viti-Vayr [or Kus-Kus], is the very
sweet-scented fibrous root of Andropogon muricatus, first imported into Europe about fifty years ago, which
and clothes from insects according to Vauquelin,
is used in India to perfume rooms and to preserve stuffs
;

contains an aromatic principle, analogous to Myrrh, and possesses the stimulating propeitiea of its
[The roots are made into fans, and worked into slips of bamboo to form the screens used to
cono-eners.
The Bamboo (Bambusa arundinacea and verticillata [and many other
mitio-ate the heat in India.]
it

China and Japan. The young shoots of these two trees contain a sugary
which the Indians seek eagerly when they have acquired more solidity a liquid flows spontaneously
from their nodes, and is converted by the action of the sun into drops of true sugar. The internodes of
species]) is used in building in

;

pith,

the stems often contain siliceous concretions, of an opaline nature, named tabashecr [a substance presenting
remarkable optical properties]. Several American Bamboos contain a very fresh drinkable water, sought

by Indians and

travellers.

;;
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Most of our native Oramineee form a pasturage for flocks, and, when dried, become hay, which
has an agreeable scent, especially when mixed with Anihoxanthum odoratum, the roots of which contain
benzoic acid. Some species are too siliceouSj or are armed with awns which may penetrate the skin, or
irritate the intestines of the animals which have eateu them {Calamagroatis, Stipa, &c.)
others are
purgative {Bromits catharticm, &c.) others poisonous, as the Darnel (Lolium temuhntum), the aeeds of
which, if mixed with those of cereals, cause vomiting, giddiness and intoxication. The Molinia ccerulea,
;

;

damp meadows, becomes dangerous to horses towards the flowering season. Festuca quadricommon in Peru, is eminently poisonous and mortal to cattle.
The straw of our cereals, besides its use in agriculture, is also used in the manufacture of hats and
bonnets, and especially of Leghorn hats, which rival those of Panama in fineness and high price. Lygexmi
a native of
dentata,

Spartium [Alpha Grass] and Macroohloa tenacissima [Esparto] are used in the manufacture of paper,
baskets, &c.

Various Graminece are ornamental garden plants. The Provence Cane (Arundo Donax)^ of South
Europe, is cultivated as an economic and medicinal plant ; we have indicated the properties of its root
It
its long solid and light stems are of various uses; they are made into fishing-rods, trellis-work, &c.
flowers but seldom even in its native climate, and never in the north of France, where it does not
flourish

;

which is shared by
by rhizomes, which renders

this peculiarity,

rapid propagation

Reed (Arundo

its
its

congener, the

common Reed,

is

probably owing to its
The Mauritanian

reproduction by seeds superfluous.

mauritanica) differs from the preceding in

flowering abundantly, even in the climate of Paris.

lower growth (6 to 10

its

feet),

and especially in

The Pampas Grass {Gynerium argenteum),

a native

of the temperate regions of South America, and introduced a few years ago into European gardens,

is

and the female plants are distinguished by the larger size and
Only two or three species of Bamboos are hardy in our northern climates
greater spread of the panicles.
They are the Black Bamboo (B. Metake,
these are all natives of Central China or of the Himalaya.
and B. glaucescens). The Large Bamboo (jB. arundinaced), a tree of South China and India, is one
of the most ornamental species, but it only succeeds in the hottest parts of Mediterranean Europe.
The Arundinarias of the Himalaya are true Bamboos in habit, foliage, and the woody consistency of the
stem. One species only, A. faleata, has been introduced into European gardens ; it stands the winters
Here
as far north as 43°, and is even cultivated with some success in the west of France.
and there in the gardens of the Mediterranean region the Ravenna Cane {Saccharum JRavenruB) is
met with, attaining nearly the stature of the Sugar-cane and the Panicum plicatum, a plant suitable
for the ornamentation of lawns, also flourishes in the same locality. The Canary Grass, or Gardener's
Garters (Phalmis arundinacea) [which produces Canary-seed], presents a variety with white striped leaves,
Briza, Agrostis,
of some value as an ornamental plant, [as does the common Dactylis glomeratd],
Feslttca, Lolium, and Aira are principally used to form lawns and edgings.

universally admired;

it is

dioecious,

;

—

:

CLASS III—

ACOTYLEDONS.
FILICES, i.

I.

Acotyledonous PLANTS, very generally perennial and terrestrial, stemless, caulescent,
Fronds springing from the upper surface of the creeping rhizomes, or

or arborescent.

forming regular crowns which terminate

erect stems ; hlade leafy, crosier-shaped in vernation, stomatiferous, simple, pinnatifid or pinnatisect.

Ebpkodxjctive oegans composed of capsules (sporangia.) collected into groups
on the nerves, at the bade or margin of the frond. SoKi usually covered
with a pellicle (indusitim or involucre). Spoeangia opening lengthwise, or girt by an
elastic ring which unrolling tears them irregularly.
Spokes nv/merous, at first collected
(sori), situated

in fours in the
cells,

cells (motlier-cells), filling the

and developing on

the

damp

soil

a

sporangium, then freed by the decay of these

cellular escpansion (prothallus), on the lower

—

surface of which are developed
1. Cellular bodies (antheridia) containing flattened
threads, coiled in a helim, furnished with cilia, and moving actively (antherozoids) ;
2. Cellular sacs, open at one end (archegonia), into which the antherozoids enter to
fertilize

a contained

vesicle

which

is

destined to reproduce the plant.

Perennial, very rarely annual
rarely aquatic (Ceratopteris).

and

{Gymnogramme

leptophylla), terrestrial, or very

Sa?EM sometimes forming a rhizome, which

fleshy (Angiopteris), or creeping

on

soil or

is

tuberous

rocks or trees, sometimes vertical and

and dichotomous
composed of fibro-vascular bundles, disposed in a more or less
regular circle around a copious cellular tissue ; each bundle presents at its circumference a black zone formed of woody fibres (prosenchyma), and a white centre
formed of annular and rayed vessels. The central cellular tissue of the stem communicates, through spaces between the vascular bundles, with an outer zone of
The whole is surrounded by a bark formed of the persistent bases of
similar tissue.
arborescent,

(Gleichenia).

or rarely twining {Lygodium), or sub-sarmentose
It is

the branches.

branches

sometimes from the upper surface of
the rhizome, at greater or less distances, and becoming partially or wholly disjointed
as the stem lengthens, and new fronds are developed, sometimes crowded and covering
the rhizome [then called caudex], the tip of which turns up and emits a crown of
This arrangement forms the passage
fresh fronds [Struthiopteris germaniea, &c.).
Foliiferous

(fronds), springing

which the stem [caudex) rises vertically, in some species attaining a
height of 50 to 65 feet. This stem [often called trunk] grows not only in diameter,
but in length, as is shown by the scars of the fronds being at first close together,
and afterwards sundered, the spaces between them increasing. Ferns, whether
creeping or erect, give off numerous roots, which in the arborescent species extend

to Tree-ferns, in
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Asplenitim rhUophyl'i'm.

Frond rooting

at its extremity.

—

.
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Polystichum.-

Portion of fructiferous frond.

Polystichum aculeatum.

Transverse section of rachis.

Osmunda

regalis.

Transverse section of rachis.

Lygoclium palmaHtrn.

(hit

Gleichenia
polypodioides.

Ota,

Transveree section of

Transverse section

Gleichenia.

of rachis.

Sporangium (mag.).

Gleichenia.

Aspidium.
Portion of fructiferous

rachis.

Osmunda.
Sporangium * (mag.)

Todea africana.

Scotopendrium officinale.
Transverse section of

Sporangium (mag.)*

rachis.

Gleichenia,
Portion of
fructiferous frond.

The annulus should have been represented

Fructiferous pinnne
(mag.).

as more oblique.

frond.

Ed.
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IlymtmophyUum,
Sporangia exposed by

Hymenophyllum*
Portion of fructiferous

the removal of one

frond.

valve of the indusiu

Hymenophyllum.
Sporangium seen

Pteris aqiiilina.

Pie is a(/m"wa.
Portion of fructfepous frond.

in front (mag.)*

Prothallus [leveloped.

'/x

^\

(Thurct.)

-s

/f

Pteris.

Indusium

laid open to showthe
insertion of the sporangia.

Pteris aquilina.

and anthcrozoids.

Antheridia
(Thuret.)

Pleris aquilina,

Anthcrozoids (mag.).

(Tbnret.)

m
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V

\

yepkrodium*
Portion of fractiferous frond.

Alsophila aculeata.

N^hrodium.
Sporangium
Glosed (mag.)-.

Nephrodium.
Dehiscing sporangisun (ma^).

Cyathea.

Indusium seen in

front,

beginning to open.

MaratUa,
Portioa of frond (mag.).

Spoifuigium (mag.)'
CycUhea.
ox>ened, showing

Indusium

the sporangia.

Angiopteris.

Portion of fructiferous
frond.

MaraUia,

Lonchitis.

Cyathea.
Portion of fructiferous frond.

Portion of fructiferous

tens.

Portion of frond (mag.).

frond.

3m

Portion of fructiferous frond.
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CystopterU.

Ceratopteris.

Sporangia exposed by
turning back the

Sporangium (mag.).

indtisiam.

AlsophUa

auslralis.

Toung archegoninm

(mag.).

(Bornet.)
Cystopteris,

•

Sporangium opening
a sort of accessory

43y

ring.

Tnchovianes.

Sporangium seen in
front (mag.).

Woodsla.

Trichomanes.

Sporangium seen in

Sthizcea pvsilla.

profile.

Sporangium (mag.).

Sporangia surrounded by filaments
representing the indusium.

AlsophUa austf'alis.
Adult arch^onium
(mag.).

over the whole circumference ; these root-fibres are blackish glabrous or velvety,
fragile, eylindric, usually mingled with russet scaly hairs, which are often also found
on the aerial stem, on the rachis, and even on the principal nerves of the fronds.
The fronds are rolled into a crozier before they expand, in such a way that their tip

forms the centre of the crozier, and that their lower surface is outside. The petiole
{rachis) is cylindric, compressed, or hexagonal at the base ; the blade, usually covered
with a stomatiferous epidermis, is sometimes simple and entire, more frequently
pinnatisect, or 2-3-pinnatisect ; pinnules sometimes extremely fine (Trichomanes
Pluma), nearly always continuous with the midrib of the secondary pinnsB, sometimes caducous {Drynaria), rarely membranous, pellucid and deprived of stomata
{Hymenophyllum), The nerves of the fronds are slender and well-defined, sometimes simple and springing laterally from the median nerve, sometimes forked
and dichotomous, and often, in consequence of this dichotomy, forming a network
In some genera they form
with more or less regular and hexagonal meshes.
transverse and regular arches, or large irregular meshes, whence spring short
nerves which terminate in the middle of these cellular spaces. Further, the nerves
often anastomose in arches near the median nerve, and give off on the outer side
simple or forked or anastomosing and reticulate venules.
The fronds are sometimes furnished with bulbils {Hemionitisy &c.), or are radicant {Asplenium rhizophyllum, Woodwardia, &c.) they are often very dissimilar in
the same species {Platy cerium), some being sterile, others fructiferous.
;

I.

FILICES.

899

Eepeoductive organs composed of capsules (sporangia). Spokangia springing
from the nerves, on the lower surface, or near the margin of the fronds, and cdllected
in groups [sori). SoEi naked, or covered either with a fold of the margin of the frond,
or with a prolongation of the epidermis [indMsium).
Sometimes their abundance induces the atrophy and more or less complete disappearance of the leaf-like blade of
the frond, and they then form panicles or spikes isolated at the end of the general
frond {Osmunda, Aneimia, Lygodium, &c.). Each sporangium is pedicelled or sessile,
variously dehiscent, and usually furnished with a variously shaped elastic ring ; the
sporangium contains numerous free reproductive spherical or angular corpuscules
(spores), with a smooth warted or reticulate surface.
These spores were originally
enclosed by fours in cells, which afterwards decay. Under the influence of humidity
[rather of drought] the sporangium opens or bursts, and the spores are elastically
expelled.

'

The spores when placed on damp earth at once begin to germinate by emitting
a filament which develops into a small foliaceous cellular expansion, emarginate at
the tip (proembryo, prothalhis). On the lower surface of the prothallus are soon
developed small cellular protuberances, usually resulting from the superposition
of three cells, of which the lower acts as a support, and the upper as a cover to
the middle one ; this latter contains a mucilaginous tissue, the cells of which contain flattened threads, coiled in a helix, furnished with a series of numerous short
cilia, accompanied by a small vesicle ; these moveable bodies have been termed
antherozoids, and the organ which contains them antheridia.
In the vicinity of the antheridia appear, a little later, somewhat larger cellular
ovoid or rounded organs, terminated by a sort of style, which is open at the period
of fertilization. These cellular sacs, analogous to the ovules of Phanerogams, are
named archegonia ; at the bottom of their cavity is seen a globose utricle which
has been compared to the embryonic sac. In this utricle a vesicle soon appears
from which the new plant will be developed.
All the conditions for fertilization being thus arranged, the antherozoids break
the wall of the antheridia, drawing after them the mucilaginous vesicles, and escape,
executing, by means of the vibratory hairs at one of their extremities, rapid movements, which are assisted by the rain or dew which moistens the mucilage expelled
with them from the mother-cell. They thus reach the canal of the archegonium,
and fertilization is secured ; a small cellular mass is then developed in the fertilized
archegonium, which lengthens into an erect axis, on the top of which fronds will be
developed, and from the base lateral roots. The prothallus soon disappears.
Some species, notably those which grow on rocks or on walls exposed to the
heat of the sun, and the fronds of- which are fragile, have the power of reviving
after being almost entirely dried up.

Tkibe
Elastic ring

T.

POLYPOBIAOEM.

generally narrow, prolonged from one side of the rather long

pedicel, interrupted at the top or the opposite side near the pedicel.
3

M

2
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08MTJNDEM.

Elastic ring embracing a part of the circumference of
reduced to a small disk of cells with thick walls.

tlie

sporangium, or

GENERA.
Osmunda,

Todea.

Tbibe VIII. MABATTIEJS.
Sporangia free, ap^ressed, in 2 rows, or in a circle, or confluent, and together
resembling a several-celled capsule, deprived of rings, each opening by a slit
or pore.

GENERA.
Kaulfussia.

Angiopteris.

Marattia.

Dausea.

Ferns present such marked characters that in all classifications they form a distinct group. Brongfrom -whom we have taken most of the details relating to this important family, places near them
Mardieacefe, Lycopodiacece, EquisetaoeeB and Characece to form his class of Filicinets.' He has divided Ferns
into several very natural tribes, founded on the structure of the sporangia and their mode of insertion.
The numerous genera of this vast family have been classed according to the arrangement of the
sori and indusia ; but it must be observed that, in certain cases, the sori of the same species appear with
and without indusium ; thus Polypodiam ruguhsum and SypoUpis tenella have been separated, though
they are, in fact, the same species; the same may be said of Polystichum venustum and Polypodium
niart,

sylvaticum, &c.

Fems inhabit

the most different climates, from the polar regions ( Woodsia hyperhorea, Pteris argenwhere, however, few species are found, to the tropics, where they ave abundant and varied.
Many genera are indeed limited to equatorial regions, or extend but little beyond, and then especially in
the southern hemisphere. Few genera, on the contrary, are confined to a single continent, and those
which are have generally but few species. Most genera have a very wide range, a fact not only true of
'

tea, &c.),

large genera as limited

subdivided.

Some

into which they have been
hot regions; as Cyatheacece, Cera-

by Swartz and Willdenow, but generally of those

tribes are entirely or almost entirely confined to

uni Symenophylleee, o£ -whiah thvee species only (Trieho77ianes radicans and HymenophyUwm
grow in Europe. All the Tree-ferns, and particularly those of the tribe of
Cyatheacece, are tropical, or extend but a little way into some islands situated far from the equator

topteride(8

tunbridgense and Wilsoni)

(Ahophila Colensoi, Cyathea Smithii, of New Zealand). The arborescent DieJisonice (D. antarctica, lanata,
New Zealand and the Lomarias with an erect but short stem are found in

&c.), extend farther south in

;

the Magellanic lands.
'
The family of Fems comprises at least 3,000' described species (the proportion to Phanerogams being
as one to thirty), of which about 150 to 200 belong to each of the temperate zones, and 2,600 to the
In each of these zones the
tropical regions of both continents, and to the islands included in this zone.

number of Ferns varies much, according to locality. A peculiar combination of climatic conditions is
almost always essential to their existence, dry regions producing very few species damp, cool and shady
;

places suit
fulfilled

them

better,

and the number

of species is so

much

the greater the more these conditions are

insiJar climates are therefore very favourable to them,

and the predominance of Ferns in such

We

know, in fact, that the smaller and more distant from continents islands are,
has long been noticed.
owing to the habitual humidity of the air and its uniform temperaclimate,
their
is
maritime
more
the
Pheenogamic plants.
ture, and the larger is the proportion which Ferns bear to
'The family of Ferns, together with Cmiiferce, has more fossil representatives than any other
'

These numerical estimates need

revision,

Ed.
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throughout the series of geological formations, and Ferns are without doubt one of the most interesting of
orders if looked at from this point of view. In fact, this family, so numerous and so widely spread over the
surface of the globe at the present time, presents, in the most ancient of those strata which contain vegetable remains, specif.s which appear almost identical, in many cases, with those now living. It predominates even in those ancient strata composing the coal formation ; upwards of two hundred species being

now koown

to be scattered for the most part tlirough the coal measures of Europe and of some parts of
North America.' ^
The numerous species of the tribe of Polypndiacete possess similar principles their frond is muci;

and sometimes sub-aromatic; the rhizome is usually bitter, astringent,
and somewhat acrid. Some species contain an adipose waxy matter, fixed and volatile oils ; others
yield by analysis a principle analogous to manna. The rhizome and stem of a large number abound in
laginous, slightly astringent,

starch.

The rhizome of the Male Fern (JNephrodium Fitix-mas), which grows in the forests of Central and
South Europe, is much used as an anthelmintbic. The various European species of Aspidium have the
same property but in a less degree. Several American and tropical Asiatic species of Asplenium, Polypodium, Diplazium, &c., are used in the same way as our Male Fern. The rhizome of Polypodiuni Calaguala is much valued in Peru as an astringent and diaphoretic. From the Maidenhair {Adiantwn
CapiUus- Veneris), which grows in the south of Europe, a bechic syrup is prepared ; Asplenium Trichomanes, Adiantum-^iigrum, Pnta-muraria, from North Europe, possess analogous properties, as do the
Canadian Maidenhair (Adiantmn pedatum) and other exotic congeners. Scolopendrimn officinale, Hemionitis
and Ceterach officinarum, all European plants, are employed as astringents and mucilages.
The herbage of Aspidium fragrans, which has the scent of raspberries, is much esteemed in the
North of Asia as an antiscorbutic, and the Mongols use it as tea. The rhizome of Aspidium Baromez,
commonly named Scythian Lamb, is clothed with golden yellow hairs, whence perhaps was obtained the
famous byssus of the ancients, with which they manufactured stuffs which fetched an extraordinary pri(!e
The hairs which clothe the stem of some
its red and viscous j uice is an esteemed astringent in China.
Polypodiums are renowned in the Antilles as a styptic, and English doctors use them as hsemostatics, as
well as the hairs of several Gyatheas from the Moluccas, which have been of late years prescribed under
the name of Penjuvur Yambi. [Those of several Polynesian species of TrecT-fern (Cibotium) are extensively
imported into Australia, and used to stuff pillows, &c.]
The young mucilaginous shoots of several Ferns are eaten as a salad, especially in North Europe.
Ceratopteris thalictroides is in tropical Asia considered a pot-herb. The rhizoilie of Pteris esculenta, a New
Zealand species very near our Common Fern, serves as food to the natives, as do the tubers of Nephrodium
esculentum in Nepal.
Cyathea medullaris, of New Zealand, contains in the lower part of its stem a reddish
glutinous pith, which when baked acquires the taste of the radish, and is much liked by the natives.
The stem of Qleiclienia Hermanni is starchy) somewhat bitter, sub-aromatic and edible.
Aneitnia tomentosa, with the odour of myrrh, Moliria thurifrnga, of the Cape, which smells of
benzoin, as well as Lygodium mierophyllum and circinatum, have incisive and bechic properties.
Marattiets inhabit America, Asia and Polynesia, but are not numerous ; they are very rare in south
;

temperate latitudes.

Some

species are arborescent.

The bruised fronds

of Angiopteris evecta, a species

spread over the Pacific Islands, communicate an agreeable scent to cocoa-nut

oil

;

its

young shoots

are

edible.
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Br.

0;phioglossew are separated from true Ferns by the nature of their rhizome, and
the development and texture of their fronds, which are not rolled into a crozier in
vernation, and by their sporangia being arranged in a longitudinal series on a sort
'

Ad. Brongninrt, Dictionnahe universel dliistoire naturelle.
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of scape, at the end of which they form a simple spike {Ophioglossum), or a raceme

These sporangia have no ring, and contain smooth triangular spores,

{Botrychium),

which

ally

OpMoglosseoe

Lycopodiacece,

to

through

the

genus Phylloglossum.

GENERA.
Botrychium.
Ophioglossum.
Helminthostachys.

Most
nearly

all

Ophioglossece are

exotic,

are terrestrial, except O.

pendulum, which lives on trees like
some Lycopods; some inhabit the

Mascarene Islands and extra-tropical
Australia they are rarer in the West
Indies and in America between the
tropic of Cancer and the equator;
the number of European species is
even fewer;
one of these also
inhabits North America, another
;

the

north

Cape.

North

One or two
more frequent at the

of Asia.

are

species

None have been observed

in

Africa.

All

are

muciliglnous, and

decoction of them

is

alimentary.

a
O.

vulgatum was formerly esteemed as
a vulnerary; it is still used as an
astringent in
stachys diUcis,

succulent

and

Helminthoangina.
from the Moluccas, is

young
The herbage of

laxative; its

shoots are edible.

Botrychium cicutarium is a reputed
aleiipharmic in St. Domingo.
Ophioglossum vulgatum.

III.

(FiLiouM genus, L.

EQUISETACEjE,

— Gowoptbkides,

B.C.

Willdenow.

—Peltata, Hoffmann.)

StbmS
Perennial Acotyledons, inhabiting moist places; rhizome siiMerra/nean.
straight, cylind/ric, channelled, stiff, simple or branched, jointed, fisttdar ; joints accompawied by sheaths denticulate at the top, from the base of which spring branches, which
Eepboductive obgans in cathins formed of
are whorled, and resemble the stems.
numerous whorled peltate polygonal scales, arranged perpendicularly to the axis, bearing
on their lower face 5-6-9 sacs (sporangia), which open longitudinally to emit free
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globose smooth spores, accompanied by 2 spathulate filaments (elaters)

nation forming a prothallus,
containing

antherozoids

or

like tliat

;

spores in germi-

of Ferns, on which are developed antheridia

archegonia,

into which the antherozoids enter for the

purpose of f&rtilization.

I'quiietum.

Elpe spore and

elaters.

B.ylaviatite.

Hhizome aud

tubers.

Bquisetum.
Spore Burroiinded by its elaters.

Equisetum sylvaticum.

Equisetum. Clypeole
furnished with
sporangia, '

in.

EQUISETACE^.

905

Equisetum,
AntherozoidSt ^Thuret.)

Equisetum,
EquisetMjn fiaoUUile.
Fructiferous spike.

Arcliegonium (mag.)'
(Duval-Jouve.)

EquisetUTn Hmosum.
Prothallus developed (mag.). (Thuret.)

Perennial terrestrial or aquatic plants ; rHizome subterranean, running, often
branched, covered with brown hairs, joints sometimes bulbous. Stems straight in
evolution, jointed, formed of cylindric regularly furrowed internodes, and terminated
similar
above in a ring, of which the free edge is elongated as a toothed sheath.
of
the
rhizome.
joints
Internodes
of
the
stem
fistular,
sheath terminates also the
Walls of the
closed above by a cellular diaphragm opposite the base of the sheath.

A

internodes composed of 2. concentric cylinders; outer or cortical cylinder entirely
fibro-ceUular, and usually presenting large longitudinal cavities opposite the furrows
of the intemode ; inner cylinder formed of bundles of annular or spiral vessels, and

presenting small longitudinal cavities opposite the ridges of the internode, and consequently alternate with the cavities in the cortical cylinder. The number and
arrangement of these cavities (best seen in a transverse section of the stem) are a
certain guide to the determination of the species, which are divided into vernal and
The stems are
cBstival according to the period at which fructification takes place.
simple or furnished Vith regularly whorled branches, invariably placed below the

nodes and the commencement of the sheaths; these branches, and the whorled
branchlets which they sometimes bear, resemble the stem in structure, but in some
species they want the central cavity and the cortical spaces the cavities and fibrovascular bundles of the inner cylinder, are however, always present ; the same is the
;

case with the internodes of the rhizome.

The epidermis of the stem, branches, and

'
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is furnished with stomata, of which the position is always limited to those
which cover a parenchyma filled with chlorophyll. The siliceous layer which
covers the epidermis is looked upon by M. Duval-Jouve as a secretion from that part
of the cells which is in contact with the air, and not as entering into the composition of their membranes, as several authors maintain.
rKUCTiFiCATiON in spikes or conical catkins, either sestival and terminal, or
vernal and springing directly from the rhizome.
Spike formed of several whorls of
horizontal pedicels, vertically dilated at their free end into a peltate body {clypeola),
bearing on its inner face 6-9 sporangia, whorled around the pedicel, and parallel to

sheaths

parts

it.
Sporangia, at the period of the emission of the spores, dehiscing longitudinally
on the side facing the pedicel.
Spores very numerous, free, uniform, spherical, and bearing two filiform appendages (elaters) dilated at each end into a flattened very hygroscopic and spirally
coiled spathula, which uncoils under moisture.
Before expansion the elaters
form, according to M. Duval-Jouve, a hollow sphere around the spore, their common
point of attachment being on the equator, and their spathulate ends on the poles of
the spores. The spores germinate as in Terns, developing an irregularly lobulate
dioecious or moncEcious prothallus, which bears antheridia at the end of its lobes, and
archegonia on the upper surface of the fleshy tissue of its base.
The ANTHERIDIA appear as ovoid swellings, composed of large cells enveloping a
central group of prismatic cells, which soon multiply into a number of cellules, each
containing a flattened ellipsoid globule.
Soon after, the walls of these cellules disappear, and the globules (the future antherozoids) become isolated. After some days
there appears within the globules a colourless imperfect ring, with unequally
swollen ends, fixed against the circumference of the disk, of which it occupies threefourths, the remaining space being occupied by a mucilaginous mass.
Soon the
.terminal cells of the antheridia separate at the top, spread out so as to form a
crown, and leave a passage for the globules ; these are no sooner set at liberty than
they are seen to quiver, and oscillate like a pendulum. These oscillations continue
for a few seconds only, after which the antherozoids are found to have replaced
M. Duval-Jouve, who
the globules, not the smallest trace of the latter remaining.
has published a very beautiful and complete monograph of this family, thinks that
the globule is absorbed simultaneously with the formation of the antherozoid. The
antherozoids of Equisetacece are formed like those of Ferns, and have the same

faculty of translation,

The ARCHEGONIA are found near the lobed branches of the prothallus these
branches are nearly always deprived of antheridia at their extremity their lower
part is thicker, and composed of cells smaller than those of the antheridiferous
branches. This fleshy region bears several small bright red cellular cushion-like
organs, with a globose base {ventricle), and a long neck terminated by a 4-lobed bellmouth ; the ventricle is immersed in the small-celled tissue, and is nearly filled by a
more or less spherical cell, from which, after fertilization, the new plant will start.
;

;

It is into the cavity of these little cushions that the antherozoids are said to

trate to effect fertilization.

pene-

;

MAESILEACE^.
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ISTumerous observations have shown that, in most cases, Equisetums are dioecious
the prothalhis furnished with numerous and well-developed archegonia rarely hears
antheridia ; and if a few archegonia occur at the base of the antheridiferous prothallus, they are nearly always sterile.

This tendency to become dioecious is not
an obstacle to reproduction; for the proximity or overlapping of the prothalli
of different sexes, resulting from the entanglement of the spores by their elaters,

Owing to this proximity, a drop of rain
swimming movement to reach the orifice

favours fertilization.
antherozoids by a

which they are to

or

dew enables the

of the archegonium

fertilize.

ONLY GENUS.
Equisetum.
EquisetacecB approach Ferns in the structure of their antheridia and archegonia, as well as in their

mode

but as regards habit, they have no affinity with any family, unless it may be with
;
with which we have compared them, or Ccdamites, which resemble gigantic Horsetails.
The EquisetacetB now living are in general of small stature and not numerous ; the largest have
been met with near Caraccas by M. Ernst these attain about 30 feet in height.
Horsetails principally inhabit temperate regions ; they decrease towards the pole, and are rare in
the tropics, and are absent throughout nearly the whole of the southern hemisphere. A remarkable
species (E. ramosissimum) is found in Algeria, of which the branches spread for considerable distances
over hedges or bushes.
The stems of several species, being encrusted with silica, are used in the arts to polish wood and
even metals [and called Dutch reeds]. The rhizomes of some are starchy. J^. arvense, jlumatile, limosum,
and liyemale were formerly used in medicine as astringents and diuretics.
of germination

Casuaririece,

;

IV.

MARSILEACE^,

Br., Brongn.

Acotyledonous marsh hebbs, with a creeping rhizome.
in vernation.
sporocarps.

separate

Fkonds

rolled into

a

crozier

Ertjctifioation rhizocarpian, enclosed in 2-several-celled 2-4-valved

Antheridia and spoeanGtIA

cells, sessile

single spore, from

enclosed in the

same sporocarp, hut occupying
Sporangia emitting a

or sub-sessile on a sub-gelatinous placenta.

which springs a prothalhis bearing a single archegonium.

Perennial plants, inhabiting swamps or inundated places. Ehizome filiform,
creeping and rooting axis composed of rayed and, annular vessels, and elongated
Fronds radical, epidermis furnished with stomata, the extremity rolled into
cells.
;

[Pillularia), or terminated by 2 pairs of
Leaflets cuneate, entire or lobed, traversed by fanshaped dichotomous nerves, and presenting, as in Oxalis, the phenomenon of

a crozier before expansion; rachis naked
leaflets

placed crosswise.

sleep (Marsilea).

Fructification of two sorts, enclosed in capsular receptacles {sporocarps), solitary,
near the rhizome, or geminate, or inserted near the base or along
Sporocarps 2-4-valved,
the fronds, globose or reniform, glabrous or velvety.
emitting either a mucilaginous mass which contains micro- and macro-spores mixed
[Pilularia), or a mucous cylinder bearing at intervals oblong sporangia which each
axillary, situated

IV. MAESILEACE-ffl.
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Pilutaria. Sporocarp
emitting the mucilaginous

Pihtlaria,

Pilularia.

inasB laden with macro- and
micro- spores.

Vertical section of
Eporocarp (mag.)-

Transverse section of
sporocarp (mag,)«

Marsilei sxhairix^

IV.
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M,

salvatruc. Prothallus developed,
bearing the avchegonium in the
centre (mag.)< (Hanstein.)

MarsUea sdlvairix.
Sporangium, showing
the antheridia.
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Marsilea salTiati'ix.
Sporangium, showing the
antheri£a and macrospores.

M, salvatrix, Prothallus
leaving the spore, about to
enlarge. (Hanstein.)

M.

salvatrix. Gelatinous cylinder
escaped from the sporocarp, laden
with sporangia.

contain, but on opposite sides, micro- and macro-spores {Ma/rsilea). Maoeo-spoeangia
{oophoridia) and miceo-spoeangia {antheridia) formed originally of cells, containing
a cellular mass, which afterwards divides into granules agglomerated in fours. The
antheridia give birth to fragile vermiform many-haired antherozoids, similar to those
of Ferns. In the macro-sporangia all the cells are absorbed with their 4 contained
granules, except one, in which one of the 4 granules is further developed into a
spore ; this spore, enveloped in a mucous layer, rapidly emits a prothallus, which
bears at its centre a large cell surmounted by a hollow papilla, formed of 4 rows of
superimposed cells ; this is the archegonium, on which the antherozoids act to pro
duce fertilization.
GENEEA,
Marsilea.

Pilularia.

MardleacetB resemble Ferns in their coiled fronds, but the structure of their spores or reproductive
organs brings them nearer to LycopodiacecB.
This family inhabits the temperate and hot re^ons of both worlds and of

but few

species, of

which however one

(ilf.

New Holland.

salvatrix) has of late acquired celebrity

It contains

from having been

the means of saving the lives of a party of intrepid exploring naturalists, who, lost in the immense
[These after the drying up of the pools in
deserts of Australia, had no other food but its sporangia,

which the Marsilea grows,

are found in vast abundance on the surface of the

proportion of starch and probably other nutritious matters.]

soil,

and contain a certain

V.
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SALVINIEjE.Bartling.

Acotyledonous aquatic plants.

tification rhizocarpian,

SALVINIE-E.

Fronds with

enclosed in distinct

l-celled sporocavps.

SPORANGIA springing from a branched placenta, situated at
Spore solitary, Prothallus with several archegorda.

Salvinia.

Involucred conceptacle
(mag.).

FrucAnthbridia and

edges reflexed in vernation.

the bottom of the sporocarp.

Salvinia.

Salvinia.

Yertical section of a (J
cx>nceptacle (mag.).

Transverse section of a 9
conceptacle (mag.).

Salvinia nataiis.

Salvinia.

Conceptacle without
involucre.

Salvinia.
Sal'fHnia.

Group of sporangia
(mag.).

Annual

Frothallus coming out
of the spore (mag.).
(Pringsheim.)

Salvinia.
Prothallus- beginning to
develop into a frond.

(Pringsheim.)

Salvinia.

Prothallus in an advanced stage
of germination. (Pringsheim.)

herbs, not attached to the soil, resembling large Lemnce
Fronds with margins
(Azolla), with no true stem.
reflexed before expansion, usually claret-coloured on the under surface, sometimes
composed of cellular tissue, without nerves and stomata [Salvinia); sometimes with
a stomatiferous epidermis {Azolla), rounded or lobed, sessile or sub-sessile, alternate
(Salvinia), or

floating

^Jungermannia

LYCOPODIACE^.

VI.

or distichous^, imbricate.
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Eeproductive organs of two

inds, similar to those of

MarsileacecB, inserted at the base of the fronds.

Antheridia and sporangia enclosed
in distinct sporocarps [conceptacUs], globose, 1-celled, composed of 2 laminae with
intervening empty laminae. Antheridia spherical, springing from a much-branched
basilar column.
Sporangia ovoid, pedicelled, at the top of a central clavate column.
The only'spore developed in the sporangium emits a prolhallus, on which several
archegonia are usually developed.
GENEEA.
Azolla.
iSah'iuiecB,

and

leacece

which formerly composed, with Marsileacece, the family of Rhizocarpece, differ from Marsiand in reproductive organs, which occupy distinct one-celled sporocai'ps
placentation also in the sporocarp not producing mucous bodies, and in its decaying

PikilaricB in habit,

with central

when

Salvinia.

;

ripe.

float on still water lilse Lemna.
met with throughout the northern hemisphere,

These plants

as well as in tropical and South America.
Azolla inhabits Asia, Africa, Australia, and America from Canada to the Straits of Magellan.
Salvinia

is

VI.
(LTCOPODiNBiE, 8wartz, Br.

LYCOPODIACE^.

—Ltcopodiaob^, L.-O. Richard, Brongn., Spring.)

Acotyledonous terrestrial moss-like plants.
simple or branched.

Leaves

Stem

herbaceous, rooting or creeping,

opposite or whorled, persistent, small, l-herved.

Frxtoti-

FICATION epiphyllous at the base of the leaves, and dispersed over the entire stem, or
arranged in cathins at the ends of the branches. Sporangia sessile, or shortly stipitate, reniform or cordate, coriaceous, 2-3-valved, containing either powdery quaternary
granules, smooth or papillose, or larger granules, marhed on one side with 3 prominent
lines.

Terrestrial perennials, or very rarely annuals, resembling Mosses or Junger-

EooTS

then dichotomous, exceptionally fusiform
sometimes
sarmentose {Selaginella scandens, Lycopodium volubile), simple or dichotomously
branched. Axis formed of scalariform vessels, arranged in bundles, the number of
which is a multiple of 2 (4, 8, 16, 32, 64), and the division of which produces a
dichotomous ramification of the stem, as in Ferns.
the one has
LycopodiacecB are divided by their habit into two natural groups
directions
undetermined
(true
in
or
at
least
in
all
directions,
developed
branches
spread
symmetrically,
branches
the
the
Tmesipteris);
in
other
Psilotum,
Lycopodda,
forming a sort of frond analogous to that of some Ferns (Selaginella). Some
species have a compressed stem {Lycopodium complanatum), or square {L. tetragonum) ;
several resemble large Mosses {L. fontinaloides), or long cords {L. funiforme).
L. clavatum has often creeping stems sometimes more than 13 feet long, and
mannias.

{Phylloglossum).

filiform, at first simple,

Stem herbaceous,

leafy, rooting, creeping or erect or

:

,
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Pceppig has observed stems of Selaginella exaltata whicli measured more than
60 feet.
Leaves simple, "sessile, more or less decurrent, never jointed, regular or falcate,
with a single stomatiferous nerve, sometimes whorled around the axis, and all, at a
given height, of the same shape and size {Lycopodium, &e.); sometimes in 4 regular
series, arranged on the

plan of the branches, and
presenting two different
forms; the one largest,
occupying the side of the

and called

axis,

lateral;

the others smaller, called
intermediate or stipuliform
(

Selaginella

)

;

sometimes

glabrous or very
rarely sub-pubescent, green
or dark or light red [Lycoauricled

;

rulrum, ruhescens,
sometimes shot {8ela^

f odium
&c.),

ginella ccBsia, atro-viridis).

Tmesipteris.

Sporangium seen in front
(mag.).

PsUotam. rmctiferous
branch (mag.).

Psilotum triqmtmm.
Fructiferous branch.

Psilotum trigttetrum.
rructiferous pedicel.

Tmesipteris.

Portion of fructiferous frond
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Lywpodlium.

Sporangium and bract,
inner face (mag.)-

Lycopodmm.
Spore, showing the three
lines of dehiscence
(mag.).

Selaginella.

Micro-sporangium
(mag.).

Selaginella.
Selagi?i€lla.

.

Frnctiferons branch.

Lycopodium clavatum,

Kacro-sporangium

lYuctiferous branch.

(mag.).

either acute or terminating in a scarious white tongue {L. vestitum)
never present.

;

axillary buds

Eepeoductive organs springing either near the base of the leaves, over all the
branches, or only at their upper part, sometimes towards the base of bracteal leaves,
and forming spikes, catkins, or terminal cones ; rarely borne at the end of a sort
of naked scape, which rises from the middle of a rosette of small subulate leaves
{Phylloglossum).

Spoeangia sometimes

all alike,

and then l-ceUed {Lycopodium,

Phylloglossum), or 2-celled {Tmesipteris), or 3-celled (Psilotum), containing only very

small homogeneous granules, sometimes dimorphous {Selaginella). The dimorphous
sporcmgia consist of :— 1st, miceo-spoeangia (goniotheca), which are 2=3-valved, and
contain numerous smooth or papillose granules {microspores, anfheridia), which are
autheridia, when
; these
placed in suitable conditions of moisture, break, and project beyond the cells, whence
antherozoids emerge, similar to those of Ferns and Equisetums
2nd, the maceo-

developed- in groups of 4 in cells that are soon re-absorbed

;

—
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numerous, solitary and very large, or 4-5-6
at the base of the spike, or indeterminate in number, and mixed with the microsporangia, sometimes placed on distinct spikes, and as it were monoecious, 2-3-lobed
and valved, and containing 3-4-8 sub-globose bodies [macrospores). The mackoSPORES are the true spores, which are much larger than the microspores, and alone
have the power of germinating ; they are rounded on the outer side, and present
where they are in contact within the sporangium 3-4 triangular faces, somewhat
flattened, and separated by more or less projecting lines; the prothallus springs
from the point where these lines meet. Prothalltis orbicular, composed of 3—4
layers of cells ; the archegonia are developed on its surface, and are somewhat similar
to those of Ferns.
No one has yet seen the germination of the microspoveSj which
are only sexual organs of all Lycopods but Selaginella.
SPOKAISTGIA {oophoridia, spherotheca), less

GENEEA.
Psilotum.

The
all

Lycopodium.

Tmesipteris.

fertilization of Lycopocls is stilt

alike {Lycopodium, PsUotwm, &c.),

Phylloglossum.

Selaginella.

In true Lycoipods, in which the sporocarps are
only find microspores, apparently homogeneous, but perhaps

very obscure.

we

of two different natures, mixed in the same sporangium.

It

is

different in Selaginella,

where we can

development of the embryonic vesicle and of the embryo, precisely as in Ferns. One archegonium alone is fertile, and it is not rare to find at the base of the young plant the remains of the prothallus laden with sterile archegonia.
One peculiarity of the formation of the embryo in Selaginella
is, that at the moment when fertilization takes place, the cavity of the spore partially fills with a very
The embryonic vesicle grows, becomes divided, and lengthens into a filament
delicate cellular tissue.
which buries itself in the mid(^le of this fresh tissue. Then the lower cells of the filament multiply and
form a small cellular mass, frosr^ which spring the first bud and the radicle. Thus formed, the embryo
trace the

quickly rends the prothallus, ar^d gives birth to a young plant.
Lycopodiaeeis, as at present defined, are closely allied to Isoetete only
they diff^er in the regular
and valvate dehiscence of the sporangia and the number of the macrospores, which are four and rarely
eight, while they are numerous in Isoeteee.
The creeping species grow at one end, while the other end decays, so that they travel, like the rhizomes of many Phsenogams (Carex, Iris, Polyffonaticm, &c.). Some Lycopods (i. venusttdmn, ctirvatwn,
&e.) recall by their dichotomous and leafy stems certain fossils of the eoal formation (Calamites) ;
;

their cone-shaped fructification resembles the structure of another fossil, the

Triplosporites, described

by R. Brown, and placed by him between Zycopodiaeeee and Ophioglossea. There is also a reseniblance between Lycopodiacem and Gymnosperins.
About 350 Lycopodiacea are now known, of which 100 are Lycopods and 200 Selaginella''. This
group is represented up to the polar regions by Lycopodium Selago, alpinwin, eomplanatum, inaf/dlnnicum,
as well as by Selaginella sjnnul-osa, helvetica and denticulata, which advance to the snow limit, where
PhyUoglosmm (P.
S. sangitinolenta is met with on the Altai aiid towards the mouth of the Amoor.
Spg.),, the smallest known species, resembling in habit a very small Plantago pusilla
(an inch or two in height), is found on the west coast of Australia, and in New Zealand.
Tmesipteris
belongs to Australia, Psilotmn to Madagascar, the Mascarene, ^he Moluccas and the Sandwich Islands.

Sanyuisorha,

We have no very precise knowledge of the properties oi Lycopodiaceee. The Club Moss (£. olavatum),
wbich grows in the mountainous woods of Europe, is an insipid herb, still administered in Russia for
hydrophobia. The granules which fill the sporangia are extremely infliunmable, and foriiSj vegetable
'

sulphur,' whicli is valuable for theatrical purposes [to produce

lightning].

This dust

is

also used for

A

and medicinally as a desiccator, to cure excoriations in the skin of young infants.
L. myrsimitis and eatharticum are
decoction of L. Sdugo is emetic, drastic, vermifuge and emmenagogue
The root of X, FMegmaria is slightly salt; the Indiana attribute, to it maralso considered purgative.

rolling pills in,

;

;

ISOETE^.

VII.
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vellous virtues in checking vomiting, curing pulmonary afFections, dropsy, &c.
composition of philters.

;

they also use

it

in the

Some species of Lycopodiaceee are cultivated the true Lycopods are very difficult to rear, but this
not the case with SelagineU(e, several of which play a considerable part in the ornamentation of our
hot-houses, as a covering for damp walls or borders such' are 8. apoda, denticulata, ffttgelii, ceesia, and
;

is

:

cusptduta as a sarmentose plant.

when moistened

Two

or three species possess the property of drying

(S. oon^'ohttft, iiivaloens, &c.)

VII.
Aqitatic

;

thus recalling the Rose of Jericho (see

ISOETE^,

and submerged Acotyledons, or

up and reviving

p. 232)..

Bartling.

Rhizome

terrestrial.

very short, furrowed,

emitting dichotomous roots 'and subulate coespitose fronds, erect in evolution, enlarged

and memhranous

at the

tctse.

Sporangia situated

containing m,acrospores attached to the

at the lower part of the fronds, those

outer fronds;

those containing

m,icrospores

attached to the central fronds of the rosette ; the m,acrospores are marhed on one hemisphere with a tricrural line, the microspores are m-arleed with a furrow.

Perennial grass-like plants, aquatic or ampMbious or terrestrial, stemless.
Rhizome sub-globose or depressed, formed of a fleshy utricular tissue, often oily,

bearing below 2-3-4 furrows or
process,

fissures,

along wbich

it

into distinct individuals {Isoetea setacea, &c.).

by a sort of budding
Roots often springing in

divides,

longitudinal series in each of the furrows of the stock, dichotomous, brown, almost
glabrous in the lacustrine species, velvety in the terrestrial." Feonds fascicled,
straight in vernation, their base more or less amplexicaul, and pressed together like

a bulb, terminated by a

foliar linear-filiform or subulate blade,

resembling the leaves

of some Phsenogams {Littorella, Lobelia Dortmanna, &c.), along with which Isoetes
is

often foiind.

Gay, A, Br^un distinguishes in the frond the phyllopode, the
The
[I'ar.ea], the sporangium, the ligule, and the blade.
phyllopode is the dilated or sheathing base of the frond, an organ analogous to the
In the terrestrial species the phyllopodes persist for several years,
petiole of a leaf.
rhizome, as brown, hard, 2-3-toothed scales. The phyllopode is
of
the
outside
on the
this pouch
(le voile), which occupies almost its whole surface
pouch
a
into
hoUowpd
narrow
the
border
of a
at
bage,
A
perforated
axis,
or
is
the
towards
either opens
pouch
a
membranous
The
encjoses
sac
it.
circumscribes
{I'ared)
peculiar tissue
into
several
transyersely
compartdivided
which
is
all
sjdes,
on
closed
(sporangium),
ments by membranous septa. Abofe the sporangium is a small smooth scale, foj-med
of a delicate tissue (ligule). The rest of the frond, qf a more or less deep green, fprms
the blade ; it is usually subulate, flat on the inner surface, convex on the outer
septate tubes, which surround a pentral
it is traversed longitudinally by transversely
epidermis
of the terrestrial species bears
The
vessels.
spiral
bundle of annular and

FpUpwing

pouch

{le voile),

J.

the border

;

stomata, which are absent in the lacustrine.
The SPOKANGiA, although alike in form, structure, and insertion, contain. 2

3n

2
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Isoeies.

Isoetes.

Transverse

seofcion of

rhizome.

Transverse section of the bases of
showing the arrangement of the
S and 9 sporangia (mag.).

fironds,

/. setacea.

Transverse section of a sporangium,
enclosing antheridia (mag.).

/. lacustris.

Ligule (mag.).

Jsoetis setacea.

/, setacea.

Macrospores (mag.).

V\>^ si.
/. setacea.

Phyllopode with double
ligule, sporangium con-

antheridia (mag.)*

taining antheridia.

/

9 phyllopode, showing the
young sporangium and
the ligule.

Microspores (mag.).

"*^l^

/. lacustris,

sporangium, enclosing

Vertical section of a

Jsoeles.

/. lacustris,

9

phyllopode, showing the

sporangium open and
deprived of spores.
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kinds of reproductive organs, namely, macrospores in the outer fronds, and microspores in the central fronds,
The MACEOSroBES, to the number of 40 to 200 in each sporangium, are at first
united in fours, and later separate they are divided by a circular ridge into 2 hemispheres, one of which is smooth, and the other, which is a little produced, is marked by
;

its surface into 3 triangular spaces.
The membrane of the macrodouble ; the inner very thin and very smooth the outer thicker, crustaceous,
granulated, foveolate, or muricate, white or opaline. The macrospores open at
germination into 3 valves along the connivent ridges.
The MiGHOSPORES, which resemble fine flour, are whitish when fresh, brownish
later ; there are above a million in each sporangium.
They are at first united in
fours, then free, oblong, convex on the back, furrowed, furnished with a double membrane like the macrospores, often granulated or papillose on the surface, and contain

3 ridges, dividing
spores

is

a minute drop of

;

oil.

same as in
numbers in the sporangia,
abundant on the prothallus. The antherozoids are

The development

of the prothallus in Isoetes

is

absolutely the

Selaginella, only the macrospores are developed in greater

and the archegonia are less
somewhat similar to those of Ferns.

ONLY GENUS.
Isoetes.
Igoetece, regarded as a section oi Lycopodiacets by most botanists, and haying decided affinities with
them, seem to us nevertheless to form either a small family or a distinct tribe, whether we consider the
nature of their vegetative organs, or the structure of their sporangia and macrospores.
The species of Isoetes are spread over the whole world. Some form a sort of close lawn, scarcely
more than an inch in height; while others, which live in deep water, often attain two feet in length

(/.

Malinverniuna).

VIII.

CHARACEjE,
(Chares,

L.-C. Richard.

Eiltz.)

Stems tubular, jointed, nahed or surAcotyledonous plants, cellular, aquatic.
rounded hy several parallel elongated cells. Beakohes whorled on a level with the
EEPBODUCTiyE organs formed of dntheridia and sjporangia, home on the
joints.
Antheridia composed of
branches, and often accompanied by branchlets or bracteoles.
a spherical sac, containing oblong vesicles, whence spring numerous chambered tubes,
containing antherozoids.

Sporangia oblong

or ovoid,

formed of

spiral

tubes,

and

crowned by five protuberances (corOna), and containing a single starchy uni-embryonie
Cha/racew are aquatic submerged vegetables, often exhaling a foetid alliaceous
odour, with transparent rhizome, composed of joints always formed of a single tube,
and fixed in the mud of stagnant and running water by tubular filiform very fine
The plant is sometimes reproduced by the lower nodes of the
colourless rootlets.
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Chifa fragilis. Portion of fructiferous branchy showing the dehiscent
antheridium (mag.).
Tractiferons brancli

Cftara fragUis. Portion
of fructiferous branch, showing'
the clQBcd antheridia (mn::.).

Top of siJoranginm, to
of four n&nchambfro-l protuberances (mag.).

Ct fragilis.

show the corona formed

Chara fragiVtar^

Mlella flexhhs.

R^

Chara.
Portion of joint,

showing the cylia-

Chara.
of a chambered filament,
which each cell contains
an antherozold (mag.)>

End
of

Chara

fragilis.

Valve ol antheridium, showing the
central autheridifcrous cell (mag.)*

dric inner cell,

and

its

sheath

formed of tubes.

Cfiara fragilis^ germinating.
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Ckara.
Portion of stem cut vertically
(mag.). (BischofE.)

Xlhai-a

Mspida.

Osnfcraloell bearing the chambered filaments, of
cell

Chara

Jttspida.

contains an arttheroaoid.

wHch

caoh

.

920

VIII.

CHARACEiK.

fluid.
Amici attributed them to electric action. Becquerel and
Dutrochet opposed this view. Donne, having observed that the green granules, if
detached from the tube which they line, and removed to one of the bands where the
current is not felt, execute a rapid rotatory motion, attributes the movement imparted to the liquid to the rotation of the granules ; and as no trace of vibrating
hairs has been discovered in these granules, Brongniart was led to suppose that the
ambient fluid is set in motion by successive contractions of the various parts of each
granule, that is to say, by a change of form analogous to a sort of peristaltic motion.
The BRANCHES are whorled on a level with the. joints they may be simple and bear
along their inner surface the reproductive organs, furnished with an involucre of
branchlets or bracts ; or may be more or less branched, often dichotomously, and
bear the reproductive organs at the top or on a level with the forks of the branches.
The EEPEODUCTIVE ORGANS {antheridia and sporangia) are borne on the same
individual, and then usually close together {monoecious) ; or on different individuals

granules on this

;

{dioecious)

•

i

The ANTHERIDIA appear before the sporangia, and are situated immediately
below them {Chara), or above them {Nitella) their wall is composed of 8 flattened
;

triangular crenulate convex valves, the crenatures of which so interlock, that they
{globule).
Each valve consists of 12-20 cells radiating from
and each crenulation answers to an imperfect septum radiarting
from the centre of the valve. The inner surface of the valve is lined with a layer of
red granules the cavity of the globule is occupied by a colourless liquid, the thickness of which gives the appearance of a whitish ring surrounding the antheridium.
At the centre of [the inner surface of] each valve is fixed perpendicularly an oblong
vesicle, which contains orange-coloured granules placed in a line, and presenting a
circulation observed by Thuret, and analogous to what occurs in the stems.
The 8
vesicles emanating from the 8 valves converge towards the centre of the antheridium,
where their ends unite in a small cellular mass. A larger and flask-shaped ninth
vesicle attaches the antheridium to the plant, its enlarged base rising from a branch
of the Chara, while its opposite end penetrates the globule through a space between
the 4 lower valves, and reaches the central cellular mass. From this point emanate
a large number of flexuous hyaline chambered tubes, each joint of which contains
a filiform spirally- coiled antherozoid, furnished with 2 very long and fine setse,
which finally escapes from the joint in which it was imprisoned.
The SPORANGIA are terminated by a corona, composed of 5 simple cells, whorled
and more or less persistent {Chara), or of 5 chambered cells simulating a corona, of 2
whorls, and very caducous {Nitella). The corona surrounds an orifice, which may
be regarded as a sort of micropyle. The walls of the sporangium are composed of 2
coats the outer membranous, colourless, transparent the inner formed of compressed
thick spiral tubes, containing colouring matters. The solitary spore is amylaceous,
and fills the sporangium; it is clothed with a membranous fawn-coloured coat,
marked, as weU as the outer membrane, with spiral striae due to the impression of
the tubes of the sporangium; it germinates without developing a protliallus.

together form a sphere

a

common

centre,

;

;

;

GENERA.
Chara.

Nitella.

,

IX.
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The affinities of Charaeeee are very obscure. A. L. de Jussieu placed them among Monocotyledonotis
PhBanogams, near Naiadeee ; R. Brown near Hi/drochandece
some botanists have placed them near
Myriophyllum and Ceratophylhim, from Jiaving the same habitat, and resembling them in habit. Several
modern authors ^Wallroth, Von Martins, Agardh, Endlicher have classed them after Algcs, where Adr.
de Jussieu retained them, whilst observing that, in spite of their purely cellular structure, they recall
axiferous plants.
Brongniart having regard to the fact that the stems and leaves of submerged
Phsenogams often are simple in structure as compared with terrestrial plants of the same families, thinks
that the structure of the stem of Characece ought not to determine their affinity, and that it is rather the
nature of their reproductive organs which should be considered whence he places these plants amongst
the highest Cryptogams, near Ferns and Marsileacece, or between these and Mosses and Hepaticce.
Characets all grow in fresh water, or sometimes in the brackish waters of sea-coasts, and appear to extend
;

—

—

;

nearly over the globe.

This family

is

nearly useless to

are used for polishing plate,

whence

IX.
Cellular terrestrial
or prostrate, leafy.

man

;

their

some species of Chara

common name

MUSCL

are covered

with calcareous

Dillenius,

Leaves

and

Hedwig.

or aquatic annual or perennial Acotyledons.
alternate,

salts,

of Herhe a ecurer and Lustre d'ecm.

Stems erect
Repeo-

or rarely distichous, sessile, simple.

DUCTiYE ORGANS formed of antheridia and archegonia, in the axils of bracteoles,
Inflokesoence
or from the centre' of a common irivolucre (perigonium, perigynium)
Anthekidia
shortly
dioecious.
pedicelled
cellular
or
formed
monoecious,
polygamous,
of
emitting
a
and
parenchyma,
composed
the
top,
semi-fluid
at
sacs, opening
of cells
Archegonia
containing
antherozoid.
an
embryonic
an
flash-shaped,
each containing
Nucleus formed of a cellular sac, which is transversely
nucleus suspended in mucus.
.

ruptured ; the upper part is then raised by the rapid elongation of the embryo, whilst the
lower part form,s at the base of the embryo a membranous sheath (vaginula), and surmounts the fruit with a sort of cap (calyptra). 'Frtjit capsular (urn or theca) borne
on a pedicel (seta) ; seta sheathed at the base by the vaginula, and sometimes terminated

Urn spherical, ovoid, cylindric or pris[below the urn'] by a swelling (apophysis).
mostly
with a, cover (operculum), which detaches
indehiscent,
furnished
matic, sometimes
ripe, and leaves an orifice (peristome) ; axis of the urn occupied by a
Peristome nalced, or furnished
rising into the operculum.
(columella)
cellular column
with 4, or a multiple of 4 teeth
usually
and
crowned
(annulus),
with a separable border

circularly

when

Sporangium enclosed in the urn, and formed of a double sac lining the
urn and columella. Spores in fours in the mother-cells, contained between

or hairs.

walls

of the

the 2

sacs of the sporangium.
i.e. from below upwards, sometimes scarcely
Discelium,
Phascum,
&c.), sometimes several feet long
perceptible {Buxbaumia,
throughout, cylindric or triof
equal
diameter
[Neclcera, &c.), simple or branched,
soft, watery and nearly
sometimes
and
colour;
gonous, variable in consistency
Mnium, &c.)
Splachnum,
green
{Bryum,
or reddish
transparent {Schistostega, &c.), or
Axis of
Nechera,
&c.).
Hypnum,
sometimes nearly woody and black [Polytrichum.,
cells
the
fibrous
narrow
;
the stem solely composed of more or less elongated and
and
thicker
of
a
are
outer superficial cells, which take the place of the epidermis,
or
appendages
rootlets
i^ed
;
tliey are often prolonged into aerial
more or less intense

Stem elongating

in one direction,

;
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Polyivichum.

Capsule cut trans-

Polytrichum.

CapsUle deprived of
its operculum,
showing the peristomium and the
epiphragm (mag.)-

9

Polytriclmm.

\'fersely,

Capsule capped by
a calyptra clothed
externally with
silky hairs (mag.).

Q Polyfnchum,
Capsule stripped
of the outer
calyptra (mag.)i

showing

the 4-branched
columella, and the
sporiferous sac
(mag.).

?=^

c

PolytHchum commune,
Antherozoids (mag.).
(Thuret.)

Polytrichum commune.
Top of S stem (mag.)-

Polytrickum

Polytrichum

commune 9.

commune 3

•

9 Polyti^hum.
Capsule stripped of
(mag.)>

its cEilyptra

Rypnum populeum.
Capsule and calyptra.

Polytrichum commune.
Paraphyses and antheridia, one of which emits
antherozoids (mag.), (Thuret.)

Eypnum populeum
Hypnum populeum

(mag.).

Dehiscent capsule.

IX. MUSCI.'

Bryum argmteum
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'

(natural siae).

B-placlmum ampullaceum.
Capsule and swollen
pedicel (mag,).

'

Bryum argenkUm'
(mag.).

Bryum

argentewm.
Capsule with

operculum
(mag.).

Splachnum

Splachnum ampullaceum.
Dehiscent capsule and

(natural

withered pedicel (mag.).

Pkascum serratum.
Capsule and calyptra

PJiascum muticum.
Capsule opened,
showing the
columella.

(a^

AndrcBa

AndrcBa

alpeslris.

Fructiferoils

brauch

(mag.).

Phascum serratum.
natural size ; h, mag.).

Teiraphis pellucida.

Feristomium (mf^.).

alpestris.

Branch bearing
capsule and <?
flowers (mag.).

Barbula ruralis.

And7'cea alpestris.

Dehiscent capsule with
Its apophysis (mag.).

Andrcea

nivalis.

Dehiscent capsule (mag.)'

Feristomium
(mag.).

;
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Alrichum undulatum.
Peristoinium (mag.).

Fontinalis antipyretica.
Peristomium (mag.).

Dawsonia polytrichoides.
Filiform peristomium
(mag.).

»»»
Cinclidotus ripariits.
Portion of peristominm

Cinclidium s/ygium,

Peristomium (n

(mag.).

ag.).

3ODdSb5D0
Ortholrichum stramineum.
Portion of peristomium
(mag.).

fiuxbaumia aphylla.

Peristomium (mag.).

of very A'arious form

;

the fibrous

Entosthodon fascicularis.
Vertical section of capsule
(mag.).

cells are larger,

very thin, hyaline,

Funaria liygrometrica.
Germinating spores (mag.).

filled

with a watery

and amylaceous granules ; the medullary cells are narrower and thicker, but
soft and brownish ; they contain no granules, but colour by iodine.
EooTS. The roots spring either from basilar cells or from peripheric cells of the
stem ; they are always composed of a single series of cells united by oblique walls ; they
are more or less branched, the principal branches of a reddish brown, the branchlets
white or hyaline. In many species a resinous exudation forms a granular deposit on
their surface, which is of great importance in attaching certain species to hard bodies
in other cases contributing to the agglutination of sands and the binding of the dunes
on sea-coasts by tufted species {Polytrichum piliferum, nanutn, Barbula ruralis, Rhacomitrium canescens, &c.). Besides their subterranean roo,ts, most Mosses possess
aerial or adventitious roots, which are developed over the whole surface of the stem,
but more especially in the axils of the leaves of the branches.
Leaves. Blade usually simple, nerveless, or traversed longitudinally by one,
rarely by two, cellular bundles {Hylocomium), commonly termed nerves, which may
be shorter than the blade, or may reach its apex, or extend beyond it as an awn,
bristle or hair-point.
In some species the nerves present on the upper or lower
surface more or less regular excrescences {Fissidens, Pottia), or plates with thickened
margins {Barbula, Polytrichum). The leaves are always sessile, and inserted more
or less horizontally [or obliquely or longitudinally], often decurrent, with usually
symmetrical wings ; and are distichous or alternate, and arranged in regular spirals.
liquid

—

—
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The cells of the tissue of the leaves form regular dodecahedrons, or a dense
parenchyma {Mnium, Orthotrichum, &c.), or elongated dodecahedrons, or rhomboids
{Bryum), or approach vermicular fibrous cells {Hypnum, &c.); in Dichelyma, and in
the midrib and marginal edge of many other species, the cells lengthen so much as to
resemble vessels. The cells often vary in form and size in the, same leaf, being
usually larger and more elongated towards the base of the blade than towards the
top, and formed of a thinner membrane, and deprived of chlorophyll the marginal
series is always composed of narrow cells which often project under the form of
tubercles or teeth {Polytrichum, &c.), or branched hairs {Buxbaumia, &c.).
The cellmembrane itself is smooth or covered with papillae, whence the name of papillose
cells {Bwrhula).
In certain Mosses the foliar parenchyma is composed of several
similar or dissimilar cellular layers {Leucobryum); in the latter, each layer is homogeneous in some the cells are small, elongated, nearly cylindric, full of chlorophyll
in others they are large, nearly octahedrons and tubular, with hyaline walls pierced
with holes, and deprived of green granules. These layers are alternate, and the
;

;

tabular cells always cover both surfaces of the leaves.
Reproductive organs. Mosses are 2-sexual both sexes may occur in the
same involucre, or in separate ones, and the plant is accordingly monoecious or

—

;

In the 2-sexual Mosses the two reproductive organs are intermixed in
the centre of the involucre, or arranged in two groups, or contained in separate
The inflorescence differs in external appearance in the
special involucral leaves.
two sexes ; the involucre of the male flowers is termed a perigonium, that of the
female a perigyrdum, and that of the 2-sexual perigamium. The two latter form an
dicBcious.

elongated, nearly closed bud, composed of leaves resembling the cauline leaves, of
which, in fact, they are a modification the perigonium is stouter, and its leaves are
At the time of the development of the fruit, a new cycle
larger and more concave.
of leaves, which are in a rudimentary state before fertilization, is simultaneously
;

evolved

;

it

bears the

name

of perichcetium, and varies in form in different species.

are jointed filaments found in the inflorescence of most Mosses

The paraphyses

in the ? they are simple filiform bodies, composed of a single series of cells
$ filiform, clavate or spathulate, and terminated by several series of cells.

The perigonium

is

often traversed

by the stem, which

is

in the

sometimes continuous

{Polytrichum) through several superimposed series of perigonia, a character
to Polytrichum, as is also the presence of an epiphragm, closing the urn.
~

;

peculi,..-

The ANTHBEiDiA, or male organs, are little elongated cylindric or. sub-spherical
(Buxbaumia) usually very shortly pedicelled sacs formed of tabular cellular tissue
fiUed with green granules, enveloped in an extra-cellular thick and hyaline substance, and filled with a granular mucilage, destined to be expelled by jets
through an apical opening in the antheridium when the latter is mature. The
mucilaginous mass filling the antheridium is composed of spherical hyaline cells
•00026 to -00039 in. in diameter, each containing a filiform antherozoid, and
furnished anteriorly with two extremely slender vibrating hairsj which equal it in
The antherozoid describes a spiral of two turns within the mother-cell, and
length.
presents, either in the middle, or at the posterior part, a heap of 12-20 amylaceous

—
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granules ; water dissolves the mother-cell, and frees the antherozoid, -which by means
its vibrating hairs reaches the gaping mouth of the archegonium.'
The AEOHEGONiUM Or female organ originates, like the antheridium, as a cell,

of

which by subdivision develops a cylindrical
versed by a canal.

As

its

cellular

body with a rounded

top, tra-

walls elongate, the lower part of the archegonium dUates,

when mature, it becomes flagon-shaped, and at the same time its tubular apex
has expanded into a funnel-shaped terminal orifice. The cavity of the archegonium
contains a nucleus (a free cell) immersed in mucilage. The nucleus, after fertilization of the archegonium by an antherozoid, elongates and becpmes cylindric, the
archegonium itself at the same time increasing both in length and breadth ; but
the nucleus being developed far mox'e rapidly than the archegonium, finally ruptures
this transversely, carrying up its upper part as a conical cap {calypi/ra), and leaving
its lower part as a sheath (vaginule) surrounding the base of the nucleus, which now
forms a slender bristle. This bristle goes on elongating, still capped by the calyptra,
till it has attained its full height, when the upper part within the calyptra swells
and forms the capsule {theca or urn)., commonly called the fruit of the Hoss. The

tiU,

rest of the bristle is the pedicel or seta of the capsule.

The CAPSULE is usually ovoid or cylindric, sometimes spherical (Phascum), or
angular (Polytrichum), rarely compressed on one side and unequal. It may remain
entire (Phascum), or split into four segments united at the top (AndroBo) 5 but in most
other Mosses it dehisces transversely above the middle. This detached portion is
named the operculum of the' capsule. The base pf the capsule is usually narrowed
equally into the seta; but sometimes there is a symmetrical oblique or gibbous
swelling at the junction, called apophysis. In Andrcea and Archidium the apex of
the branch at the base o'f the seta is swollen and fleshy, forming a pseudopodium,
Between the margins of the' operculum and of the capsule there
as in SphagnecB.
often exists an intermediate organ, called the annulus, composed of one or several
rows of very hygrometrical cells, the rapid growth of which facilitates the detachment of the operculum. The mouth of the capsule is naked, or furnished with a
peristome consisting of 1-2 rows of lanceolate or flliform {Dawsonia) appendages or
When the peristome is
teeth, which are definite in number (4, 8, 16, 32, 64).
simple, it usually originates in the loose tissue which lines the inner surface of the
urn when it is double, the inner is a prolongation of the sac {sporangium) containing the spores. Sometimes (Polytrichum) the' inner peristomium extends horizontally from the circumference towards the centre, to form a membrane called the
epiphragm. The walls of the capsule are composed of an epidermal layer formed
of tabular small and thick cells, and of 2-3 layers of large thin and hyaline parenchymatous cells. The epidermal layer is often pierced with stomata, especially at
its lower part, as well as at the neck and apophysis.
The SPORANGIUM is enclosed in the capsule it is composed of a membranous sac
which lines the cavity of the capsule, and whose base is drawn up like the finger of
a glove over a central axis (columella). A loose tissue, or of jointed and sometimes
;

;

"

I

am

unable to

Mrsses clear by a

make

the structure of the organs of

literal translation

of the original,

from which I have, widely departed in the description
of the development of the archegonium. Ed.

;
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anastomosing filaments, unites the outer wall of the sac to the inner wall of the
capsule ; the columella is fitted with lax cellular tissue, which rises into the operculum, and is continuous below with the tissue of the aeta. The columella is wanting
in some Phascums.
The SPOEES are developed in fours in mother^ells, which constitute a very soft
tissue between the columella and inner walls of the sporangium, and which tissue is
rapidly absorbed. Archidiwm alone presents an exception to this rule, each mothercell containing only a single spor^.
The proth<dhis resulting from the germination
of the spores is a cellular confervoid filament, which branches dichotomously or in
tufts, on several points of which buds appear ; these buds become leafy stems, of
which some bear archegonia or antheridia, or both. The prothallus is persistent
in some minute Mosses with very slender stems {SrMstostega, Ephemermn^ &c.}.

Tribe

T.

BBYAOEM.

called, stegocarpous or cleistocarpous [capsule dehiscing or
Capsule sessile or pedicelled, indehiscent or with a separable operculum
mouth with or without an annulus, naked, or with a simple or double peristome.

Mosses properly so

not] .

PRINCIPAL GENBKA.
Ephemerum.
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SPHAGNA, ScUmper.

X.

S. acuiifolvum.

3

catldn stripped at
the lower pai-t to
Shaw the antheridia
(mag.).

Sphagnvm.
Dehiscent antheri-

dium (mag.)-

Sphagnum.
Archegonium (mag.)'

Sphagnum acuHfolium (var.)Branch bearing young fruits and
(J

catkins (mag.)-

Sphagnum,

Eetlculated

tissue, pierced

with holes

(mag.).

S. molluscum.

Branch with
dehiscent fruit
(mag.).
S. squarrosum.
Archegonia with their

perichsetial leaves

(mag.).

/

*
Sphagnum^
Antherozoid

S. acuUfolium.
Prothallus bearing a young leafy plant (mag.).

(mag.)-

I*

^
*

(ST.

Sphagnum.
Spore (mag.),
(Schiipper.)

Young
Spores aggregatfti
(mag.).

squarrosum.
fruit envelopecl

in its cap
(mag.).'

3o

S, squarrosum.
Young fruit
cut vertically
(mag.).

(Eoze.)

;
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Moss-like soft flaccid spong Acotyledons.
Stems erect in hogs, floating in swamps
BEANCHES regularly fascicled, attached to the stem laterally to the insertion of the
leaves.
Leaves imbricate, concave, nerveless, uncoloured and nearly transparent.
Eepboductive organs composed of antheridia and archegonia. Anthekidia situated
on long-pedicelled amentiform hranchlets, opening elastically at the top, and emitting
antherozoids.
Aeohegonia terminal, in 'bud-lihe involucres. rETTlT solitary, capsular,

a hemispherical or sub-discoid vaginula. Galyptra forming
part remaining attached to the vaginula. Capsule
operculate peristome naked, without annulus.
Spoeangium hemispheric, seated on a
very short thick columella, which disappears when ripe.
Spoees dimorphous, some
globose or ovoid, sessile on

a very imperfect cap, the

largest

;

pyramidal, the others polyhedral.

larger,

analogous

to

Peothalltts filamentous, knotty or

lobed,

that of Hepaticse.

—

Stem. Composed of a woody cortical cylinder of fibrous cells, surrounding a
medullary or axile bundle. The cortical cylinder formed of 1-4 layers of sometimes
fibrous cells, nearly always pierced with annular holes, which by facilitating capillary
action in the stem and branches, enable the plant to grow without roots, and to
rise to a considerable height, often many feet above the soil, without loss of vegetative power this result is principally due to the reflexed branches, which always
remain sterile, and which, acting like adventitious roots, contribute, with the spongy
tissue of the bark of the stem, to raise the water from the base of the plant to
;

its top.

young plants, completely disappearing afterthey are composed, as in true Mosses, of a single series of cylindric hyaline

Roots
wards

;

or rootlets only exist in

cells.

Leaves.

—The leaves are not developed from the

cortical layer of the stem, but,

from the outer cellular layer of the woody cylinder. Cellular
tissue uniform, but subsequently dimorphic, owing to the unequal segmentation
of the cells, of which some become elongated, and contain chlorophyll ; others tabular,
diaphanous and porous. This structure is analogous to that of true Mosses, but
in Sphagna the two kinds of cells are distributed in the same layer, and alternate
with each other, so that the cylindrical green cells form the threads of the foliar
network, and the large porous cells form the interstices. The cells pierced with
like the branches,

holes are evidently intended, like those surrounding. the stem, to render the plant

more hygrometric. With the exception of Leucophanes, no Moss possesses a greater
power than Sphagna do, of conveying water to considerable heights ; they are true
siphons, contributing to the draining of marshes, converting swamps into bogs, and
bogs into dry land.

—

Reproductive oegans,^ Antheridia and archegonia (like true Mosses
on different individuals, never in the same involucre, as

Hepaticce), usually

and

so
Antheridia collected in inflorescences (the only analogue
in the leafy Hepaticce), forming catkins or small cones, situated on
is

often the case with Mosses.
to

which

is

secondary axes. Each inflorescence

dium

inserted laterally to this leaf.

of Hepaticce

;

is

composed of an involucral

The antheridia

leaf,

and an antheri-

greatly resemble in form those

they are globose or ovoid sacs, formed of one layer of hyaline chloro-

X.
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cells, with a pedicel formed of 4 series of cylindric cells.
The antherozoids
escape by a rupture of the top of the antheridium (as in Hepaticw and Mosses), which
then quickly decays and this distinguishes it from the antheridia of Mosses, which
sometimes persist for years., Thuret has observed that the cells in the antheridia
are lenticular, flatter on one side than on the other, as in Hepaticce, whilst in Mosses
they are perfectly symmetrical ; each contains an antherozoid, which is set free by the
rapid dissolution of the cell-wall under water.
The antherozoid is a 2-haired

phyll

;

filament, spirally coiled twice, adhering to a vesicle, which, according to Eoze,

contains an amylaceous granule.
Schimper says that the antherozoid, as long as it
is enclosed in its cell, revolves rather quickly upon its axis; but, as the spiral tends
to become excentric, it soon leaves its prison, and once free it adds a movement of
progression to that of rotation ; the latter appears to be produced by the rapid
oscillation of the 2 filaments, which thus perform the function of vibrating hairs.

The

spiral itself has

no motion, either of contraction or

dilatation,

and the anthero-

zoid appears to be propelled upon the principle of the Archimedean screw,
lating filaments causing
its

advance in the liquid

it
;

to revolve

on

its axis,

and

its

the more rapid the rotations are, the quicker

The antheridia

its

oscil-

helicoid form determining
is

pro-

its

accompanied by numerous paraphyses, which are
branched very fine succulent filaments, evidently adapted to retain moisture around
the antheridium, and to facilitate its dehiscence.
The FEMALE INFLOEESCEITCE is an elongated bud, composed of variously formed
leaves tha.t form an involucre to the archegonia ; in the centre is a whorl of very
small leaves, constituting the perichcetium of the fruit. The archegonia, numbering
1-3 (rarely 4), occupy the rounded top of the fertile branchlet one alone ripens.
Like the
Their structure is nearly identical with that of Mosses and Hepaticoe.
antheridia, they are accompanied by numerous filaments (parop^ses), much branched
gression.

are

;

flaccid, interlaced so as to resemble a loose arachnoid tissue.
As soon as a
nucleus in the cavity of the archegonium is fertilized, as in Mosses, its cells rapidly
soon it opens a passage across the foot of the
mi^ltiply, especially at the lower part
archegonium, perforates the top of the stem, and advances, continually multiplying,
This cellular tissue, once established
to the place where the involucral leaves begin.

and very

;

within the receptacle, that is to say, on that portion of the stem which is to form
the vaginula, develops so fast, that it becomes in a few days a hemisphere, or almost
a bulb, bearing the abortive archegonia on its sides. The dilated top of the stem
cushion is then developed in this protuberance, somebecomes the vaginula.
times at the base even of the archegonium itself, which is the rudiment of the
future capsule. This enlarges without the smallest change occurring in the body of

A

the archegonium, which, in Mosses, at first enlarges simultaneously with the evoluAs the young fruit rises above the vaginula, its cellular layers
tion of its contents.
become modified ; the outer, which is to form the capsular walls, is still simple ; the
following layer, destined to form the sporangium, is equally simple ; the central cells,
which represent the commencement of the columella, are loose and transparent soon
the cells of the capsule and of the sporangium become doubled and quadrupled by
;

vertical division.

The

walls of the outer layer thicken and darken, and the sporangial

So

2

;
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which rests on the central or columellar tissue, divides into three concentric
parts in the middle, on one of which the spores are dereloped.
The organ which forms the cap or calyptra in true Mosses, and which is merely
the top of the archegonium, does not take a definite shape in Sphagna. The

layer,

archegonial walls persist until the fruit

is

nearly ripe,

when the primordial envelope

of the latter ruptures irregularly, a portion remains attached to the base,

which

rest,

slightly adheres to the top of the capsule, usually falls

and the

away with the

operculum.

on the vaginula, which is usually discoid
it is separated from the perichajtium by a prolongation of the branch, so that the
capsule rises above the involucre ; this false pedicel, which is not (as in Mosses) an
integral part of the capsule, is named pseudopoclmm.
The capsule is spherical or ovoid,* often becoming oblong by the desiccation of
Dehiscence takes place by an operculum, which consists of a
its outer tissue.
horizontal section of the upper part of the capsule. When the capsule, in drying,
elongates and contracts, the operculum is detached with a slight crackling, and the
spores are expelled by the compressed air which had penetrated through the stomata
into the capsule.
The mouth of the capsule is smooth, with no trace of a ring or

The capsule then

rests immediately

peristomium.

When the

fruit is perfectly ripe, the columella contracts to the

bottom of the

The
capsule, and leaves the sporangium attached to the inner walls of the latter.
mother[of
layer
of
the
sporangium
successive^enerations
sporiferous
produces four
cells ?] before

the spores appear ; these then belong to the fifth generation.

They are

of two shapes and dimensions some are tetrahedral, with a convex base, and reproduce the plant ; the others, infinitely smaller, form regular polyhedrons -j^tVo ^^" ^^
diameter ; these are always sterile.
:

The prothallus, developed in water or on damp earth, is at first filamentous and
branched ; then there appear, at the extremities of one or more of its ramifications,
swellings, consisting of vesicular cells containing a mucilage, in which green
granules float; these are rudimentary plants. Under other circumstances these
tubercles become transformed into thalliform lobed expansions, in the sinus of which
young plants are also developed {Sphagnum acutifolium); in both cases recalling the
mode of germination of Hepaticoe, properly so-called, and of Jimgermanmew.

ONLY GENUS.
Sphagnum.
Sphagna, which formerly constituted a trihe of Mosses, and of -which the celebrated muscologist,
now makes a separate family, are, in fact, intermediate between Hepaticce and Mosses. They
approach the former in their mode of g'errainatlon, and in the early stages of their growth in the form of
Schiujper,

the male inflorescence, the structure of the antheridia and the antherozoids, and in the absence of a
normal calyptra while they are connected with Bryacece or true Mosses by the structure of the stem
and leaves, the mode of ramification, the discoid vaginula, the imperfect calyptra, and the dimorphous
;

spores.

Sphagna prefer temperate and cold countries they occupy an immense extent of marsh land in the
northern hemisphere, where their remains, accumulated for centuries, form turf, a valuable fuel in
;

countries where

wood

is

wanting.

It is in the

marshy

tracts inhabited

by Spliagnwn that the elements

;
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of a higher vegetation are gradually established

Myrica, dwarf Willows, and at

;

9.33

Cyperaeece and Graminete at

first,

then Vacciniam,

last Pines, Birches, &a.

Some species of Sphagnum which abound in the Polar swamps serve as food to the reindeer.
Mingled with reindeer's hair they are used for stuffing mattresses. Sphagnum is frequently used in our
hot-houses in the cultivation of certain epiphytal Orchidem, to which
keeping their roots always inoist.

it

serves as

it

weie

for soil

by

1
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Jutsiev, Bischoff, Nees

v.

Esenb.

Cellular Acotyledons, either stemless with creeping often dichotomotis fronds,
furnished or not with nerves ; or with leafy stems. Eepeodtjctive organs antheridia

and archegonia.
Envelope of the fruit {calyptra) rwpturing at the top, and persistent
at the base of the pedicel. Sporangia capsular, usually 4-valved, nearly always accompanied by elaters. Spores very numerous.
Small annual or perennial, usually very delicate plants, composed of a cellular
shady and damp places.
Fronds
green, violet or brown, sometimes expanded as membranous plates, foliaceous,
lobed, stomatiferous, nerveless, or traversed by a nerve formed of elongated cells
sometimes furnished with a simple or branched leafy axis.
Leaves membranous,
usually distichous, often entire, lobed or dentate, sometimes deeply divided, frequently accompanied by accessory stipulary leaves named stipules or amphigastria.
EooTS of simple fibres, tubular, white brown or purplish, transparent, scattered or
in small tufts, and springing from the lower surface of the fronds, sometimes from
the base of the amphigastria.
The reproductive organs are monoecious or dioecious, sometimes sunk in the
thickness of the frond {Biccia, &c.) ; sometimes projecting above the frond, and
often pedicelled (Marchantia). Antheridia oblong or spherical, formed of a single
layer of transparent cells ; they contain a mucilage which becomes organized into
discoid very small and delicate cells ; when ripe, the antheridia rupture, or dehisce
transversely at the top, and expel a large number of these discoid cells, whence
come out, after a few seconds, filiform antherozoids, coiled in a spiral, and bearing
at their extremity two excessively slender threads.
The archegonia precede the appearance of the perianth, and are usually
found collected at the top of the principal axis, or of the lateral branches, or at the
axils of the amphigastria {Oalypogeia, Mastigobryum) ; they are usually enclosed in
a peculiar organ resembling a wide-mouthed cup ; they are cellular sacs, usually
narrowed into a styloid process, channelled throughout their length, which, at a
The
certain period, ruptures at the top to admit the action of the antherozoids.
soon
the
nucleus
rest,
the
the
;
broadest part of the sac contains one cell larger than
the
pedicel
forms
half
the
lower
nucleus is divided in two by a horizontal septum ;
often very
(seta), which, when the capsule is ripe, is usually white and transparent,
irregularly
the
ruptures
short, and which by pushing the sporangium before it,
tissue, generally prostrate, rooting, inhabiting

.
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Marchantia polymorpha, J,

MarchanUa poTyTnorpha, J ,

Vertical section, af a cap (mag.).

Ijearing a cupula

with bulbils (mag.).

Marchantia polymorpha, $
Vertical section of a portion of cap
Ai cavities deprived of anthcridia C, air-chambers communicating witb
the oabsidcs by S, stomata (mag.).
.

;

Marchantia poli'merpha.

9 (mag

)•

MarcJtantia,

Cnpule with bulbils (mag.).

Marchantia polymorpka.
Broken antheridium (mag.).

FegateUa conieOj ^
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ReidiAa cofv^lanatek.

IToung inflorescence

Targionia hypophylla.
(fl, natural size ; &, mag.)

Twgiottia hypophylla.
Vertical section of a ^ receptacle
(mag.). (Thuret-)

(mag.)* (Crroenland.)
p^ perianth >
a,

Archegonium*

autheridium

\

mr^ arcliegoiua.

.
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Pellia epiphylla.
iSection of frond,

and

showing an antherldinm (mag.).

Luimlajna vulgwis,
its cupule, with bulbils.
Anfhoceros
(a,

losvis, ,?

(Natural

PelUa epipTiylla, <?
natural size; 6, mag.)

size.)

Lunularia.

Top

of pedicel (mag.).

Pellia epiphylla.

Calypogeia Ti-ichomanes.

Axcliegoma.

Lumilaria vulgai^.
Section of a fructiferous branclt.

An^ceros

laevis^

showing a dehiscent
capsule.

Calypogeia Trichomanes.

Sac containing an archegonium
(mag.).

Calypogeia Trichomanes.
Vertical section of sac, showing
the archegonium.

Calypogeia Trichomanes.
Archegoninm (mag.).
(UottBche.)

Anihoceros

Icevis.

Young antheridium
(Roze.)

(mag.),
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Monodea

Metzgeria furccUa.
Forsteri,

TJnivalved sporangium.

AnlJioceros.

Dehiscent antheridium
(mag.).

(Roze.)

Monodea
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Fragment

of sporangium, bearing
with simple spores.

elaters

Forsteri,

Portion of frond and unilocular sporangium (mag.).

ArUhoceros.
Section of frond, showing the
antheridia (mag.). (Roze.)

Riccia Bischoffii.

Riccia Bischo_0i
(mag.).

Section of a portion of frond, showing
the archegonia (mag.).

upper part of tlie membranous sac or calyptra ; the base of tbe sac persists, and
forms a sheatb (vaginula) around the base of the pedicel.
The SPOBAN(iiXJM usually opens in four valves, very rarely more, or breaks
In Anthoceros it is traversed by a central columella. It
irregularly {Fossomhromia).
contains
1st, very elongated cells, usually fusiform, sometimes truncate {Frullania,
Lejeunia), which, are usually free at the dehiscence of the sporangium, but may be
attached to the tips of the valves {Frullania, Lejeunia, Aneura, Metzgeria), or
partially adhere to the bottom of the sporangium {Pellia) ; these ceUs, called
elaters, contain, pressed against their wall, a small dark-coloured ribbon in a single
{Aneura) or double' spiral ; the elaters, by their twisting movement, serve to dis2nd, spheroid mother-cells, within each of which are developed
seminate the spores
In germifour spores, which are set free by the absorption of the mother-cells.
nation the spore emits a small cellular prothallus, which reproduces the plant.
HepaticecB, besides sexual reproduction, can be propagated, like Mosses, by buds,
They are
or propagula, which appear oh the surface or margins of the frond.
cellular, rounded, polymorphous, sometimes tolerably large, and analogous to bulbils.
In some cases {Blasia), these propagula occupy ovoid pouches, hollowed in the nerve
and top of the frond. One rather curious example of this mode of propagation is
met with in the tribe of Marchantiece. On the surface of the fronds of some species
of Marchantia are seen foliaceous membranous cups, with entire or elegantly fringed
margins at the bottom of these cups are ovoid or lenticular bodies, composed of
granular cells ; these little bodies are at first fixed to. the bottom of the cup by a
:

—

:

;

—

;
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cell whicli serves as a pedicel.
In Lunularia, which covers the damp earth
our
gardens,
this
cup
resembles
an
arched
vase, or a semicircular basket, whence
of
its name of lunule.

small

Some present flat
Sepatie<s are very naturally grouped, according to their vegetative organs.
dichotomous membranous fronds appressed to the soil by means of rootlets, and usually nerveless, but
furnished with stomata ; more rarely the membranous frond twists spirally around a sort of axis formed
by the nerve (JRiellid). Other Hepaticee have a simple or branched prostrate or erect stem, and are furnished with true leaves. The stem sometimes creeps over the soil, emitting fronds at different distances,
and then simulates a rhizome or runner (JlageUa). The ramification is usually dichotomous, as in
Lycopods and Ferns; but one of the branches is sometimes arrested, or changed into a secondary flagelliform branchlet.
The leaves of the caulescent Hepatiece are extremely varied in form, but are nevertheless so characteristic in each genus as to enable botanists to describe the species without seeing the reproductive
organs. These little leaves, without nerves or stomata, are opposite or alternate, and their insertion
resembles that of Sehginella. Usually they are nearer the upper than the lower surface of the stem, and
in the intervals are seen, turned towards the soil, a third series of smaller leaves, obliquely inserted,
named amphigastria (or stipules). When the leaves are alternate the spiral arrangement is from right
The leaves and amphigastria are always sessile ;
to left (Frullania), or from left to right (Lophocolea).
but the leaves are not always flat and spreading they have often on their upper surface a crest or appendage which forms a sort of wing {Oottschea), or they have a small basal raised fold (Jjejeunid), or a sort
of pouch open at both ends {Frullania). These modifications, though apparently very slight, affect all
the species of the genus, and the form of these pouches is constant in the same species.
The leaves of Jungermanniea are so arranged that the lines of insertion of two consecutive leaves
converge, and represent an erect or reversed V. In Anthoeeros the vegetative system consists of a simple
membranous expaiLsion spread upon the earth.
The form and position of the perianth have supplied a methodical division of the caulescent Hepaticm
of the group of Jungertiimmiecs. This perianth, which is identical in structure with the leaves, forms a
cup or small urn, sometimes contracted at the top, which in this case is ruptured to allow the passage of
the sporangium. But this dehiscence presents many modifications: it results in four nearly equal
segments in Marchantia ; in numerous strips in Finibriaria. The perianth remains nearly entire and
campanulate in Lejewnia ; it is cylindric in many true Junyermanniece ; it is absent in some genera, and
replaced by leaves in Oymnomitrium. With the exception of Marchantia, Fimhriaria and Preissia, it is
absent in the tribe of Marchantieee. The pedicel which bears the sporangium is always cylindric, cellular,
very delicate, usually transparent and colourless ; its growth is often very rapid.
In most Hepaticm the perigonium [inflorescence] contains but one archegonium {Marchantia, &c.).
In Jungermanniece it always contains several, all but one of which are abortive ; in Sarcoscgphus two or
;

The name perichcetium or perichietial leaves is given to the outer envelope or involucre
The perichsetium originally envelops the archegonium with its styliform appendage

three are developed.
of the perianth.

the perigonium is formed afterwards. In Calypogeia, Harpanthus, &c., there is only a pferigonium and no
perichsetium ; while in Oymnomitrium, Schisma, &c., there is a perichsetium and no perigonium.

The

first observed by Schmidel on Jungermannia pusilla, L. (Fossomplant the antheridia are free, shortly pediceUed, and planted on the central
nerve of the frond. The cells of its walls contain bright yellow granules, which cause the antheridium
to resemble a grain of pollen. When the antheridia are fully developed, the top cells become markedly

hronia).

antheridia of Hepatiece were

In this

little

moment

Thuret, from whom we have taken most of these
the cells which form the upper half of the antheridium
suddenly bend in the opposite direction to that previously occupied ; a complete discoloration is the
result, and the contents of the antheridium are set free, when a membrane or cuticle covering or connectturgid

;

details,

this indicates the

of dehiscence.

has observed the following phenomena

:

ing the cells becomes visible. The antherozoids are flexible, furnished with two hairs, and the archegonia are in juxtaposition with the antheridia. In the tribe of Marchantieee the antheridia occupy
peculiar receptacles of very varied form; sometimes they are little pedicelled disks with waved edges
{Marchantia poly morpha), or are sessile on the margin of the fronds {Fegatella conioa), or they form small

——

.
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appendages along both margins of the frond (Taryionia). But whatever their form, the receptacles
all agree in presenting a tisane with a mamillated surface, the mamillae corresponding to an ovoid antheridium immersed in their parenchyma, and communicating with the outside by a small canal which
abuts against the top of the mamilla. These antheridia contain minute cells which again contain antherozoids ; these differ from those of Fossombronia in their minute size, the shortness of their body, and the
extreme tenuity of their vibrating hairs.
The sporangia, like the antheridia, are immersed in a common receptacle {Marchantid) sometimes
this receptacle is conical (FegateUa) or hemispherical (RebouUa).
In Lunularia, the vegetation of which
is identical with that of the preceding genera, the sporangia are tubular, four in number, arranged in a
cross at the top of the pedicel. In Jungermannia the sporangia, at first ovoid or spherical, open when ripe
into four valves, bearing the elaters in the middle.
The elaters are wanting in the tribe of Hicciece, and
;

are very rudimentary in Anthocereee

The

spores vary in size and appearance

they are ovoid or spheroidaJ, smooth or granular, or

;

echinulate.

Tribe
Leafless, or furnished

JJJNGEBMANNIEM.

I.

Archegonia and antheridia

with stem and leaves.

developed at the extremity of the stem.

Sporangium furnished with elaters, deprived

of columella.

PRINCIPAL GENERA.
Plants with Leaves.

§ 1.

Jungermannia.
Gottschea.

Sarcoscyphus.

Tricholea.

Lophocolea.

Oalypogeia.

Gymnomitrium.

Lejeunia.

Saecogyna.

Aneura.

Fossombronia.

Pellia.

Pleuranthe.

Tribe

II.

Blasia.

Symphyogyna.

\Metzgeria.

Frond an irregular thallus or

Sendtnera.
.

Plants without Leaves.

§ II.

Blytia.

Schisma.

Geocalyx.

^FruUania.

MONOGLEE^.
Sporangium solitary, opening lengthaway with the spores.

leafy stem.

wise, deprived of columella, elaters carried

GENERA.
Calobryum.

Monoclea.

Tribe HI. BIGGIES.

Trend or thallus dichotomous, traversed by a median nerve. Archegonia and
Sporangium without columella or
antheridia immersed, or superficial and sessile.
PRINCIPAL GENERA.
''Eiccia.

Ricciella.

Riellia.

Oxymitra.

Corsinia.

Sphserocarpus.

940
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Tkibe IV.

LICHENES.

MABOHANTIE^.

Frond or thallus irregular, -with emarginate divisions, and no median nerve.
Archegonia and antheridia borne on the lower surface of a peltate pedicelled disk,
arising in a notch of the thallus.
Sporangium furnished with elaters, but with no
columella.

PRINCIPAL GENERA.
"

Marchautia.

—
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A

perfect XricAew usually consists of: 1. A thallus, or vegetative apparatus;
APOTHECIA, or organs of fructification ; 3. speemogonia, or organs of fertilization.
The thallus varies much in form, texture, and colour ; it never has stomata ; its
texture is usually dry and coriaceous, sometimes gelatinous. It is foUaceous when
it presents lobed laciniate peltate expansions, &c. fruticulose, when it assumes an
erect cylindric form, and branches {Roccella, Glad^wia, &c.); filamentous, when its
2.

;

ramifications are soft and prostrate {Ephehe, Evernia, Gornicularia, &c.); crustaceous,
when it forms, either on the surface of the soil, or on that of organic or inorganic

bodies which support, it, a more or less friable crust [Opegrajpha, Endocarpon). It is
hypophleous^ when concealed under the epidermis or between the fibres of trees
{Verrucaria, Xylographa, &c.). It is grey, white, yellow, red or black, and usually
becomes greenish when moistened.

Anatomically the substance of the thallus consists of 3-4 layers of different
elements: 1, cortical; 2,gonidial; %, medullary; 4, sometimes a lower layer whence
spring the root filaments, and called hypoihallus.
1.

walls

;

The
its

cortical layer is usually formed of colourless cells with thicker or thinner
surface also presents a sort of amorphous crust, variously coloured, and

called epithallus.
2.

The

composing

gonidial layer

it

is

placed immediately below the cortical layer ; the elements

are continuous or disconnected, and appear under the form of bright

or olive-green granules {gonidia).
tissue of Lichens
3.

The presence

of these gonidia distinguishes the

from that of Fungi, in which they do not

The medullary

exist.

layer presents thi-ee principal modifications

:

it

is felted, i.e.

composed of closely interlaced filaments ; crrustaceous, when the filaments, fewer in
number, are accompanied by white molecules mixed with numerous crystals of
oxalate of lime ; it is cellular when it is composed of rounded or angular utricles,
associated with the filaments.
4. The lower layer, or hypoihallus, is usually of a darker colour than the upper
it is also covered with rootlike hairs, which have been called rhizines.
The thallus of some species [Gollema, &c.), presents a more simple structure,
and appears to be reduced to two membranes separated by a mucilaginous mass, in
the middle of which filaments are suspended.
The APOTHECIA are sometimes superficial and sessile or stipitate, and at others
buried in the tissue of the thallus. In the first case, they are discoid, scutellate or
[Usnea, &c.), or linear-elongated (Opegrapha), or globose {Uoccella) ; in
the second, they form a sort of pouch or conceptacle, occupying the thickness of the
thallus. The apothecia are rarely of the same colour as the thallus ; they are usually
black, or brown, or present all shades between bright yellow and red ; no blue ones

patelliform

have been seen. Their size is very variable the smallest measure at most '^^ in.,
the largest sometimes attain more than -^V in. {Nephroma). The apothecia are
composed of sporangia {thecoe), which contain the spores. These thecse, more or less
pressed together, are usually accompanied by filaments thickened at the top
(paraphyaes).
The sporangia or thecse are large oblong cyliiidric or ovoid vesicles,
with an attenuated base, and fixed to a layer of a special tissue denser than that of
;
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Claionta verticUlaris.

Collema Jacohwfollum.
Sporangia and paraphysis (mag.).

Parmdia

iUiacea,

i^,
Collemu Jacobae/olium.

Parmelia IUiacea. Vertical section
of an apothecium (mag.).

™™

Oraphis elegans.

Collema Jacobi^oUml.
Vertical section of a spennogoninm, &2,™
(Tulasne.)
the spermatia are escaping (mag.) .

Parrmlia. Portion of thallus
bearing an apothecium (mag.).
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Parmelia parietina. Vertical section of thallus,
of a Bpermogomtim from -whicli the spermatia

and

are escaping (m^.)*

(Tnlasne.)

Parmelia parietina.
Spermatia of -^ to ^^^
(Tulasne.)

Stereocaulon ramulosus.

Umbilicaria vellea.

Usnea iarbata.
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the middle layer of
the thallus {hypothecium).

The

mensions

of

di-

the
vary

sporangia
according to
age, to genera and
species, and to the

much

number of
which
tain.
is

spores

they conTheir wall

formed

of

rather thick
brane,

a

mem-

especially

when young,

of an
extreme tenuity in
certain genera; in

others

atta.ins

it

•00039

in.,

and

greatest

their

thickness

is

usually

the sporangium.
They persist after emitting the
top of

spores.

There are usually

monly 6-4-2 spores

8, less

com-

in each sporan-

gium, but sometimes 20-100 spores,
and even more, occur; as does a
solitary spore.
The spores vary in
size according to their number.
When 8, they measure from '00027
to-00167, by -00007 to -OOOOG of an
inch. The smallest known are not
more than '00003 in. in length,

and half as much in breadth. The
spores are ellipsoid, ovoid, fusiform
or

oblong-cylindrical

simple, or

;

they

are

chambered and 2-8-4-

Roccella Hndoi'ia,

co-celled.
Two layers may be
walls^^an outer or efispore, aijd an inner or endoThe epispore is usually extremely thin, and scarcely perceptible'. The
spore.
colour of the spores is always determined by that of the epispore ; white is most
Iodine often colours them blue but in all cases the epispore alone becomes
usual.

distinguished in their

;

coloured.

The spores

are expelled by a peculiar contraction of the sporangium, in

;
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the same way as in Hehellew, Pezizm and most Fungi of the group of Ascophoreoe.
At germination the spores of Lichens produce, like Eungi, a net-work of
filaments.

The spermogonia

are small conceptacles immersed in the superficial layers of the

thallus, rarely placed in distinct tubercles,

small

orifice,

communicating with the oiitside by a
and containing simple or jointed filaments {sterigmata), which pro-

duce small arched oblong linear or acicular corpuscules {sperinatia), the supposed
The spermatia are of extreme tenuity the largest are -00048 to
00067 in., the smallest -00003 in. in length, with half that breadth; they do not
appear to have any power of motion, and possess no locomotive organ.
Although
lichenists are agreed in considering the spermatia as the analogues of the antherozoids, it is difficult to describe their action on the spores.
It has been observed in
certain genera that some individuals of a species have spermogonia, others not
whence it would appear that such species are dioecious, and not monoecious, like
most Lichens.
The genus Ephebe is an example, the species of which may be
considered as monoecious or dioecious, according as the spermogonia and apothecia
are found on the same or on different individuals.
Pycnidia are small conceptacular protuberances, resembling spermogonia, but
differing in their less abundant, more bulky contents, and in their germinating
power. Their origin and functions are still quite obscure. Tulasne considers them

fertilizing agents.

;

to be a supplementary

means of propagation.

Nylander, from whom we have adopted most of the preceding views, has divided
Lichens into several families, which, in our opinion, represent tribes, and form the
three following very unequal groups as regards the number of genera which they
contain 1 Collemacew, with fifteen genera ; 2. Myriangiacew, with one, Myriangium;
3. LichinacecB proper, which contains a hundred.
:

.

Tribe
Gonionema.

Synalyssis.

Paulia.

Obryzum.

Tribe

COLLEMACEW.

I.

Spilonema.

Leptogium.
Ephebe.

Oollema, &c.

MTBIANGIACEjE.

II.

Myriangium.

Tribe

III.

LICHINACEJE

Section

I^

Bpiconiode^.

Section
Bceomyces.

Acroscyphus.

Sphserophoron.

Coniocybe.

Calycium.

p-roveb..

II.

Cladoniode^.
Stereocaulon.

Oladonia.

Section III. Eamalode^.
Usnea.

Roccella.

Siphula.

Evernia.

Bamalina.

3p

Cetraria.

Alectoria.

—
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Section IV. Phtllode^.
Nephroma.

Peltigeva.

Solorina.

Parmelia.

Physcia.

Umbilicaria.

Sticta.

Section V. PLACODEiE.
Squamaria.
Thelotrema.

Placodiiim.

Lecanora.

Urceolaria.

Lecidea.

Opegrapha.

Chiodecton.

Pertusaria.

Section VI. Pteenode^.
Bndooarpon.

Trypethelium,

Endococcns.

Verrucaria.

Sec.

now inclined to unite with Lichens the entire group of Thecasporeee,
from them in no important character but the ahsence of a gonidial layer. The absence
of oxalate of lime in the tissue of Fungi, on which the separation of the two groups was founded, cannot
be relied on, since long ago Dawson Turner, Tripier and Steinheil proved chemically the presence of this
salt in certain Boleti {Boletus mlphurem, &c.). The action of iodine, which tinges with blue the sporangia
of most Lichens, does not appear to us sufficientto sepai-ate the Lichens and thecasporal Fungi. Our opinion
is corroborated by that of a learned botanist, Dr. L^veilliS, an authority on all questions relative to this
branch of cryptogamy, who has sent us a letter from which we extract the following passages
'You enquire, my dear Decaisne, what is the difference between the Liichens and the thecasporal
Fungi the question is definite, and cannot be evaded. I answer that I have frequently examined into
it, and I find the distinctions to be so trifling that I have always regretted that these vegetables should
not be placed under one head. The paraphyses, the thecfe and the spares are identical. The hypotlmllus
of Lichens corresponds to the mycelium of Fungi like it it spreads over the surface of bodies, develops
under the epidermis of plants, in the thickness of tissues, and in the earth. The receptacle {apotheckmi)
of Lichens varies as much in form as that of Fungi ; it is sometimes superficial, sometimes sunk in the
but in Lichens it is always, like the thallus, coriaceous. In Fungi it is often similar, and in
tissues
Pezisa it is fleshy, watery, or friable like wax. The surface of the receptacle (epithecium) is naked in
Fungi ; the extremity of the paraphyses, which often projects and colours the disk, is fugitive, and disappears in the Fungus. In Lichens, on the contrary, the epithecium is a normal state it is formed, not
only by the swollen projecting extremity of the paraphyses, but by a granular and persistent matter.
Again, the receptacle of Fungi is fugacious but in Sphairiete, which continue for a long time, without
being perennial, the conceptacles only last a year at the most. SpJieeriece, once developed and fructified,
have completed their existence they do not vegetate afresh. "With Lichens it is different
their
receptacle is perennial ; it may remain for several years, and always be in a perfect state of fructification.
This perennial condition of the receptacle has been noticed by Meyen, and I have verified it in Parmelia
parietina, and in P. Lagascai in Corsica. Also I have seen at Montmorency Lecanora snlphurea, of which
the disk (theciam) had been destroyed by snails, reproduce a new thecium. This phenomenon of the
reproductive organs, added to the character of the thallus of Lichens, and the (at most) annual existence
of the most compound Sphesrieai, I consider as one of the most curious and important of biological chaUnfortunately it is I who have brought it forward and established it it does not pass current
racters.
on the Exchange of Science. How can we distinguish a Lichen from an ascosporous Fungus, since the
Several botanists are, however,

Fungi which

differ

:

:

;

;

;

;

;

;

:

reproductive organs are similar

The only

we

can detect is in the thallus ; but if it is crusus not forget that the thallus is the characteristic mark of Lichens, the more so as it is confined to them alone.
The principal point then is to
establish the difference between the thallus of Lichens and the stroma of Fungi. That the one resembles
branches, the other a simple cushion, is a matter of indifference. The thallus of Lichens always presents
three layers the cortical, the gonidial, and the medullary. The Splimriem, on the contrary, have but two
the gonidial layer is always wanting: this is an anatomical truth which must perforce be admitted.
?

taceous, scaly, filamentose, &c., in Lichens

difference

and

Sphcerieee, let

•

:

These gonidia,' by their presence, remove every
'

Sachs has adopted in his

tained

'

by Schwendener and

Lehrbuch the views
'

difficulty

enter-

ReesB, that Lichens

are

not autonomous organisms, but colonies of Algse held

as

when

it

in

doubt as to the nature of a Fungus or

were in captivity by the meshes of an ascomycetous
This is an extension, in fact, to all Lichens of

Fungus.

a suggestion of

De

Bary's that Collema, Ephebe, &c., are
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Lichen.
If it had occurred to me to ascertain whethei' it was present, I should not have described Ascroscyphis as a Fungus; I should have recognized it as a Lichen. You will be forced to regard the gonidia as
peculiar to Lichens; they play too important a part to be overlooked; their nearly constant presence, their

form and green colour certainly demand that they should not be passed over in silence. What is their part
in the economy of Lichens ?
Are they of no use in the respiration of these vegetables, in the foi'mation
of the colouring principles which they yield, and in the power of reproducing Lichens ? Their bursting
through the epidermis in the form of soridia, the change of colour which they sometimes undergo in
we have nothing similar in the
contact with the air, are so many points which demand attention
thecasporal Fungi. The thallus of Lichens is very hygrometric, as long as it is alive it dilates or contracts
according to the degree of moisture, and becomes green again but if it be moistened after it is dead, it
changes colour on almost every occasion. It is probably owing to this hygrometric action, which is particularly exercised at night, that Lichens remain alive in countries where the drought is uninterrupted,
or where they have taken root on hard stones impermeable to water, or on iron, or glass, as you saw
with me in the crypt of the church at Jouarre. The thallus of Lichens is never viscous, which is very
commonly the case in true Fungi; but I ought to say that I have seen very few viscous AscopJiorea (Geoglosmm viscosum, glutinostmi). Lichens, especially those with a crustaeeous thallus, or which grow upon
stones, have a strong tendency to become coloured if the stones contain oxide of iron or manganese they then
The thecasporal
acquire a ferruginous tint, which has led to many bad species having been made.
Fungi develop nearly everywhere, in damp or dark places. Lichens like plenty of light, and appear
indifferent as to what they grow on
the thecasporal Fungi are more particular they especially like
wood, they live parasitically on insects, on Fungi, on ergoted Eye: hence habitat, without being a chaLichens draw their nourishment from the air, from the dew, as the
racter, is of some importance.
;

;

;

;

;

:

Lecanm-a of Pallas proves indubitably.
'Nylandor indicates as the characters of Lichens the oolouring of blue or red by iodine; the
presence of oxalate of lime, of discoid or lenticular starch-grains, and of gonidia, which are often
As the
The colouring blue or red is to me a phenomenon more curious than characteristic.
absent.
thallus of Lichens contains starch, and Fungi never, this blueness readily distinguishes the thallus of a

Lichen but with regard to the parts of fructification, we see in Lichens, as in Fungi, that the influence of
the iodine is shown, sometimes on the inner substance of the conceptacle, sometimes at the extremity
of the paraphyses, sometimes on all the theose, or only on their extremity. The spores also sometimes
exhibit it. The presence of oxalate of lime in Lichens may be of importance; but as you tell me it exists
also in Fungi, the latter must have been very superficially examined for it not to have been met with.
;

ClavaricB especially possess a large quantity.
'
One word on the Lichens and Fungi which live parasitically on the thallus of Lichens. These proprobably because they
ductions have neither mycelium nor thallus. Tulasne considers them as Lichens,
How shall we
have
no
thallus.
they
because
Fungi,
them
think
others
with
iodine;
blue
become
It is true we find gonidia, but these belong to the thallus of the Lichen on which
reconcile these views ?

they

live.

n
t j
must open another chapter, that of spermogonia, or rather of spermatogonia. I do not
whether masculine or feminine, is always a
require you to adopt this name, because a conceptacle,
In the same way as we say flares mascidi, fares fccmind, we may say conceptaculum mascuconceptacle.
adopt the n^meof spermatia (although they are
linum, aaAfcemneum. I think, however, that you may
in considering them as parasitic Fungi), because
not found on all Lichens, and although botanists persist
Lichens, and because in a complete description they
they appear to play a very real partin the economy of
to accompany conceptaculum masctdinum.
must be noticed; but T should wish a mark of interrogation (?)
Fries, the stmmus
theccs preferably to asci {ascosporem).
word
the
use
you
to
advise
also
I would
never use the word thec<2, but always asci. See how
maqister has said somewhere that he would
words -.—asci, asceUi, ascidii
oneself when the following adjectives are added to these
'

.

•

Now we

'

easy

it

is-

to express

either conditions

of Nostochineous or Chroococcous
the parasitism of ascomycetous Fungi,

AlasB modified by
have hitherto been eonor that their immature states
to these groups.
belonging
forms
founded with Algal
pointed out their
Thwaites indeed, many years ago,
3.

parallelism.

Schwendener

Archer considers that the hypothesis of
confuted by the fact that the assumed

is

Fungus does not
sumed Algal host.—En.

parasitic

P ?

destroy, or live upon, its as-

;
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primarii, eonstitutivi, reproductorii, Uberi, fixi, cUffluentes, persistentes, emei-st, semi-emersz, immerd, mcktsivi,
.'
I spare you the rest: all this implies that it is but a cell infinitely varied.
Lichens are found in all climates, but their numbers increase as we recede from the equator';
they usually grow, as we hare said, on earth, stones, leaves, bark, and other Lichens; also on Mosses,
dead wood, bones, leather, old iron, the old windows of counti-y churches, which they decompose in
such is especially the case
process of time, under the influence of damp, by extracting a little potash
Some prefer calcareous rocks, others
with I'armelia pariciina, which grows on almost anything.
some inhabit rocks moistened by the sea {Lichina, jRoceella). The edible Lichen (Lecanora
granitic

mffidtorii, sporophori, &c.

.

.

;

;

quoted in M. L^veill^'a letter in support of the opinion that Lichens derive their nourishment
from the atmosphere. The thallus of this species occurs in little rounded masses the size of a filbert: the
interior is white and crustaceous the surface is grey, uneven, wrinkled, with warts enlarged into lobes
these lobes overlap irregularly, but have evidently been developed centrifugally, and in consequence of
the early interlacing of their ramifications, or rather of their destruction, have formed a body solid
within, and imperfectly foliaceons without. This Lichen, which has been found in Algeria, is frequently
met with in the most arid mountains of the deserts of Tartary, where the soil is chalk and gypsum, and it
grows on the soil amongst the flints, from which it is only to be distinguished by practised eyes. Large
esctdentd) is

;

quantities are found in the Kirghis deserts, to the south of the river Jails, at the foot, of

gypsum

hills

brought home specimens of this Lichen, which, at
the beginning of 1828, had fallen like rain in several parts of Persia. lie was assured that the ground
was covered with it to a height of eight inches, that cattle eagerly ate it, and that the natives
The naturalists Pallas and
gathered it as a manna fallen from heaven, and made bread of it.
Professor Eversmann, who observed it growing, never found a single specimen attached to nny object;
they gathered some of the size of a pin's head all were absolutely free of support. Evei-smann conjectured that this Lichen had originally germinated around a grain of sand, which it had then entirely
surrounded but observation not having confirmed this hypothesis, he has been led to admit that the
germ of this Lichen develops in all directions, and derives its nourishment from the suironnding air.
Lichens, which mostly contain starch, may, like Lecanora esculenta, contribute more or less to
the food of men or animals; such is the Reindeer Lichen (Cenomyce rangiferma) which serves as

which surround the

salt lakes.

The

traveller Parrot

;

;

,

the northern regions, to the herds of reindeer and

some other herbivorous mammalia.
The Iceland Moss (Ceiraria islandicd) and the 'Pulmonaire de Chene' (Sticta ptdvionaced) contain
a bitter and mucilaginous principle, which cause them to be used medicinally in diseases of the lungs.
Vaiiolaria amara and several Paymeliets are used in certain countries as febrifuges and anthelminthics.
Fettigera canina formerly entered into the composition of a remedy for hydrophobia.
Some Lichens also
yield useful dyes; as Soccella, Lecanora tartarea and Pwella, and Parmelia saxatilis, which yield the
Orchil and Cudbear of commerce.
Lichens also play an important part in the economy of nature. It may be said that they, with
Mosses, have been the first cultivators of the soil; or rather, that is they who have created the soil that
It is of their detritus that are formed even now on the
covers the great mineral masses of the globe.
most arid rocks the first layers of humus, or earth, in which plants of a higher order speedily take root,
pasturage, in

.

and their debris, accumulating during centuries, finally form a soil capable of sustaining and aflfbrding
nourishment to the largest vegetables. It is generally thought that Lichens, as well as Mosses, are
injurious to the trees on which they grow this opinion does not rest on any solid foundation.'
We find in a memoir recently published by Dr. Lortet some very interesting details regarding the
action of electricity on the spermatia of Lichens and Fungi. Neither static nor voltaic electricity exercises
any influence on these organs, but electricity developed by the induction coil presents a most curious
phenomenon. The spermatia, according to M. Lortet, who adopts in this the opinion of M. Itzio-sohn
contrary to the ideas of most botanists, who look upon these
are endowed with very active movements
movements as a Brmmian oscillation, M. Lortet perceives no difference between these movements and
those of antherozoids, although the strongest magnifying powers have not enabled him to detect any
vibrating hairs on the spermatia. However this may be, these bodies, placed in water, execute two
extremely quick movements the one of oscillation, which consists of a tremulous motion of the oroan
:

;

—

'
Lichens and Mosses are not parasitic but when
they clothe trees they impede the circulation of air, and
;

hasten decay.

They

further intercept light

when

on-

veloping young shoots, and interfere with the developr
ment of cambium and the evolution of the foliage.

Ed.

;
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the other of translation, -which enables it in a short time to tiaverse a somewhat considerable space.
observe these motions the glass plate for the object should be traversed by two grooves crossing at right

itself;

To

angles; in each groove a metallic thread should be lirtnly cemented, and these threads leave in ike
middle of the glass a free space where the eorpuscales swim
the induction apparatus is a reel, the
generator being a simple element of bichromate of potash.
All things being thus arranged, it is easy to
;

pass the inductive currents through the prepared liquid between the supporting plate and the film of glass
which covers it. The antherozoids of Hepaticee and Mosses are not influenced by the induced currents
their movements are not modified, and their relative positions remain the same, although they may be in

But

the path of a strong current.

it is different

with the spermatia of Lichens and Fungi

:

the

moment

that the small imbedded threads on the object-glass are brought into contact with the points of the
induction coil, .the thousands of spermatia visible in the field of the microscope place themselves
parallel to- the current,

i.e.

with their longest diameter in a straight

line

between the points; their

movement? of translation are then entirely arrested; their trepidation continues, but feebly. If, by
means of the two other threads cemented to the object-glass, the electricity is passed in a perpendicular
the spermatia immediately move, and place themselves in this direction. Instead
if they attracted each other, they aiTange
themselves parallel to each other and to the current. If the current be weakened by degrees, its influence
there the spermatia resume their movements and
is no longer felt in the centre of the arrangement

direction to the

first,

of touching end to end, under the influence of the current, as

;

irregular positions ; whilst towards the

and the arrangement in

two points the action of the current continues

line continues.

to manifest itself,

If the current be entirely arrested, the corpuscules disperse in

recommences, they again fall into line, and may remain for hours without
current is passing, there can be no movement of the liquid, since, there being
no progression of the spermatia at each change of direction of the current, they remain motionless in the
water which contains them, and only revolve upon themselves. This singular arrangement in line can
every direction
change.

;

as soon as

it

While the induction

only arise from a polarization similar to that which

is

produced by induction in several metallic conductors

placed close together.

FUNGI,
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Jussieu, Persoon, &c.

—
—

—
—

(HxMBNOMTCETES, Fries. Discomtoetes, Fries. Gasteeomtcetes, Fries.
Pteenomtobtes, Fries. Htphomtoetbs, Link, Gtmnomtoetes, Link.)
Cellular Acotyledons, very various in duration

and

texture,

—

epigeal or hypogeal,

generally parasitic on decaying vegetable or animal substances, on the barJc of trees, on
the surface or interior of leaves, and even on other Fungi, very rarely living on stones or

Oegan
in water, lovers of shade, always deprived of fronds, stomata and green parts.
OF VEGETATION (mvcelium) mostly subterranean, composed of elongated cells, which are
a web or membranes. Oegans op peuotification home on the mycelium, sesmle or pedicelled, naked, or contained in a peculiar envelope, very various in
form, and hearing the spores on the interior or etcterior.^ Spoees, sometimes home upon
isolated, or form

hashdm, sometimes contairved

im,

sporangia (thecal , mostly formed of two membranes,

always (?)
Fungi, together -with Lichens, form a group of Cryptogams possessing no
archegonia ; they are polymorphous, [often] ephemeral, annual, or perennial, never
green"; composed either of filaments, or of a loose or close tissue, pulpy or fleshy,
rarely woody ; sometimes furnished with peculiar vessels containing a white, yellow
motionless.

or orange milky juice.

They grow above or under ground, on decomposing

vegetable or animal matter,
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or are parasites on vast numbers of Phsenogamous plants, and even on other Fungi;
some are developed in living animal tissues, and are the reputed causes of various
diseases.
They are very rarely found on stones, or in water. In no particular can

they be compared with Phsenogams, having no organs comparable with loaves and
Among Acotyledons, they approach Algce in their vegetation, and Lichens
flowers.
and no known Fungus reeembles a
in their fructification, but they have no fronds
;

unicellular Alga.
In-

a

Mushroom

or Toadstool the following organs are distinguished

:

—the myce-

lium, the volva, the stipe {or pedicel), the receptacle or pileus, the coneeptacle, the basidia,

and the spores.
The mycelium, fulfils at once the functions of root and stem this, of which the
Mushroom spawn is an instance, is the result of the vegetation of the spores. It is
composed of cells, originally free, variable in colour, more or less elongated, and is
sometimes so scanty as to escape observation. It appears, when completely developed,
under four different forms 1. The filamentous or nematoid is composed of elongated
branched cells, isolated, or collected in threads. 2. The membranous or hymenoid is
composed of cells united into a membrane of diverse texture. 3. The pulpy or
malacoid presents a soft and pulpy, branched or grumous mass in this case the
the

thecoB,

;

:

;

granules which compose

it

present a remarkable analogy with the protozoid animal-

and with animal sarcode; this form of mycelium, placed in
4. The tubercular or scleroid consists of
globose or flattened regular or irregular tubercles, of a firm texture, homogeneous
structure, and composed of extremely minute cells.
This scleroid form, which plays
a very important part in the vegetation of Fungi, is only a transitory one ; it always
proceeds from the filamentous state, and may be compared with the tubers of the
Potato, and not with a true subterranean stem its life is truly latent, and only
preserved by the hygrometric nature of its tissue. In a favourable season the
scleroid mycelium becomes saturated with moisture, and either develops a perfect
Fungus itself, or a nematoid'mycelium, which again develops perfect individuals. Its
function is analogous to the albumen of an amylaceous seed, or of a tuber, the
substance of which is exhausted as the plant it nourishes grows, and leaves only
a cortical membrane. It is thus that the Agaricus tuberosus is developed from
Sclerotium cornutum., A. racemosus from 8. lacunosum, Glavaria phacorrhiza from
some other Sclerotium; it is the same with certain Pezisoe (P. tuberosa, Candolleana,
&c.), and with Botrytis cinerea, which grows indifferently on various corms of
Sclerotia (S. durum, compactum, medullosum, &c.).
The mycelium is lemarJrable for
its power of retaining vitality long after it has been collected, starting into life as
soon as placed under favourable conditions, reproducing its filaments, and extendinoindefinitely and consuming the organic substances it meets with, until exposed
to the influence of light, which enables it to produce its organs of fructification.
The volva is the more or less firm and membranous envelope or pouch, which
contains the young Fungus, and which the latter bursts through as it develops
The pedicel ov stipes is the stem-like portion which supports the
(Amanita, &G.)
rfceptacle
it is often surrounded by a ring [annulus), or a cortina, membranous or
cules called AmoebcB,

water, vegetates, but does not fructify.

;

.

;

—

;
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filamentous veils, which extend from the stipes to the margin of the pile us, thus
protecting when young the organs of fructification {Agaricus, Amanita, &c.).

The term pileus
pedicel,

is

usually given to the dilated portion of a Toadstool, above the

which always bears on

their appendages,

wMch

its

lower surface the organs of fructification and

The gills {lamellw) are
radiating or flabellate appendicular and membranous plates {Agaricus). The tubes
form small cylindric or angular pipes {Boletus, Polyporus, &c.). The processes are
teeth or points (Hydnum)

consist of gills or tubes or processes.

These appendages are clothed with a special fructiferous
hymenium. The name of receptacle is indifferently applied to the entire
[reproductive system of the] Fungus {Agaricus, &c.), or to the part which bears the
organs of fructification {basidia, thecce, spores, &c.); which part may be filamentous
(Moulds), or membranous {Thelephora), or alveolate {Morchella). The clinode is an
organ analogous to the hymenium, springing from the inner wall of the conceptacle
[a closed sporiferous cavity] , or from the surface of the receptacle, and which terminates in simple or branched filaments bearing an isolated spore at their extremities;
It might in strictness be called a hymenium, for it fulfils the functions of that organ.
The spores (seeds or reproductive bodies) are free, or borne on the extremity of
a filament, or inserted on special organs called basidia, surmounted by 2-4 points
or sterigmata, or enclosed in cells {sporangia, thecce, &c.). They are formed of two
.

layer, the

membranes

;

the outer (epispore)

is

smooth, areolate, or verrucose, &c.

{endospore) is thin, colourless, apparently structureless,

;

the inner

and contains granules, and

sometimes particles of oil. The spores germinate by emitting 1 or 2 filaments, the
rudiments of the mycelium. The fertilization of Fungi was, till lately, involved
in complete obscurity ; but the researches of MM. de Bary and Woronin encourage
the hope that it wiU shortly be as well known as that of other Cryptogams. It is
supposed that Fungi possess, besides the spores, other sporomorphic reproductive
organs, which are
Female oegaits. Oogonia, globose bodies, at first filled with a granular mass
first

:

—

which divides into several reproductive globules, named oospores. Gonospheria only
differ from oogonia in the condensation of the protoplasm at the centre of the
cell, consequently leaving an empty space between the cell and the protoplasm
this entails a slight modification of structure, but little differing from that of the
The scolecite is a vermiform body, composed of cells somewhat resemantheridia.
bling oogonia, arranged either in little groups or in linear series.
Male oegans. The antheridia are composed of simple cells, springing from
the mycelium under or around the female organs. They are at first filiform, then

—

they swell at the top, separate from the mycelium by a septum, become filled with
protoplasm, but never with antherozoids, and rest on the female organs to effect
The spermatia are simple cells, ovoid, straight or bent, never globose,
fertilization.
and are enclosed in a conceptacle {spermogonium), whence they issue, mixed with muciare reduced
lage, as threads and globules, which harden in the air, but which in water
These,
connected.
were
they
parts
with
which
the
of
trace
any
leaving
without
to cells,

to some
which have been regarded as male sexual organs, are intended, according
ought
they
as
filaments,
germ
not
emit
They
do
fertilization.
modern botanists, for
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were they to be considered as stylospores or reproductive organs. Zygospores are
round or oval cells, terminating a filamentous receptacle, or developed on the
sides of two branchlets from one branch, which approach and unite so as to form a
This mode of
single body (zygosporangium) containing a single spore (siygospore).
fertilization has hitherto only been observed on Syzygites megalocarpus, Ascophora
rhizopus, and Mucor fusipes.
Secondaet bepeoductive organs. The conidia are simple cells, globose or
In the first
ovoid, naked, pulverulent, isolated, or agglomerated in a compact mass.
case they are joined end to end, or arranged in racemes, or situated at the extremity
of simple or branched filaments ; in the second case, they resemble variously coloured
pulpy or fleshy tubercles, which soften, and are almost entirely dissolved in water.

—

The

stylospores are

ovoid, spheroidal or elliptic cells, straight or curved, simple

and included in a conceptacle
some Algw (see
p. 976) ; they are furnished with two hairs, by the help of which they move readily ; if
placed on a slightly moistened leaf they germinate by enjitting filaments which
penetrate the stomata, or pierce the epidermis, and ramify in the parenchyma ; they
have been observed in the joints of Cystopus and in Peronospora, Whatever view
may betaken of the nature o^- conidia, stylospores, spermatia, &c., we may arrange
the immense class of Tungi into the following six distinct groups, by the spores
or chambered, variously coloured, always pedicelled
{pycnide).

The

zoospores are

absolutely identical with those of

properly so called.

Tribe

I.

BASIDIOSFOBE^.

Spores simple, borne on rounded semi-elliptic or conical cells, named hasidia,
which terminate in 2-4 points (sterigmata) , each bearing a spore ; the basidia are

Amanita

rubeicens.

v,

volva ;

s,

stipe

;

a, ring.

Agaricus eampeslris, in different stages of growth.

;
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BfisL

AgaHcus

campesfiiHs.

Portion of gill out
trausTersely, and showing
one face (mag.).

Geaslrvm tmuipes.
Adult plant Tolva divided into a star

S.H, hymenium
H, basidia; Sp, spores.

jy, cells

AgaHcus
Portion of
.

gill

:

;

globular conceptaole.

campestris.

cut transvei-sely,

and showing the two

lateral faces.

Jias, basidia ; Spo, spores
C^Sy oyst^d^ (mag. J.

ClavaHa Ligula.
Adult plant

:

Lymrus pentacHmis.
volva divided into a star receptacle with
five conniving branches.
;

Qymnosporangium. aurantiacum,

Gymnosporangium aurantiacum.
On a branch of Juniper.

Qymnosporangium aurantiacum.
Portion of young tissue.

Basidia, sterigmata,
and spores.

,
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Cyathus vernicosus.
Entire plant, receptacles filled with
lenticular conceptacles.

Podisoma Juniperi-Sabince.
Basidia, sterigmata, and spores.

Bovista amtwpkila.

Cyathus vernicosus.
Cyalhus striatus.

Plant cut

vertically, showing
the iiisartion of the
concepfcacles.

Cyathus vernicosus.
of fructiferous tissue,
lowing the basidia and the
(Tulasne.)
spores.

Fragment

One of the conceptacles detached,
and furnished with

often accompanied by otlier large projecting

its funicle.

cells,

Cyathus veimiioosus.
Conceptacle cut vertically.

transparent, acute or obtuse,

always deprived of sterigmata, to which have been given the name of cystides. The
basidia are borne on the gills, folds, veins, and processes of the receptacle, or in the
tubes (in which case these are exterior); sometimes in conceptacles, the cavities of
which they line.
Seotiois" I.

—Basidia external, placed on the surface of a smooth veined lamellose

porous, &c., receptacle (ectohasidia)

PRINCIPAL GENLRA.
Amanita.
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used as a haemostatic

;

it

was

also

burnt in hives to

stifle

bees.

SclerodermcB outwardly resemble Lycoperdons, and their interior recalls the colour and texture of

but their sulphurous alliaceous smell prevents their being used as food, pigs even rejecting them.
Geastrum hyyroi^ehicum, a hypogeal globose plant, presents a curious phenomenon when mature,
and still underground, if the season be dry, the outer envelope, which is hard, tough, and hygrometric,
divides into strips from the crown to the base ; these strips spread horizontally, raisifig the plant above
its former position in the ground ; on rain or damp weather supervening, the strips return to their former
position ; on the return of the drought, this process is repeated, until the Fungus reaches the surface,
becomes epigeal, and spreads out there then the membrane of the conceptacle opens to emit the spores
in the form of dust.
Podisoma Jimiperi-Sabinee also belongs to the gyoup of Bamdiospore<e. This plant is confounded with
Gymnosporangium aurantiacum, and to it is attiibuted the production of Sastelia cancellata, a disease
which first appears in the form of orange patches sprinkled with little black spots, on the leaves of the
Peai'-tree.
The experiments which we Lave carried on to verify this transformation of genus and species
not having confirmed it, we wait for fresh proofs before admitting a theory of metamorphoses and transformations which tend to upset all the ideas we have acquired in mycology, by transferring to the
Vegetable Kingdom the series of phenomena which zoologists call
alternation of generations,' or
'digenesis.'
It is now admitted that the loose comparison drawn by the anatomists of the seventeenth
century between the animal egg and its appendages, and the vegetable egg, long retarded our knowledge
of the fertilization of Phaenogamic plants let us then beware of bequeathing a similar stumbling-block

Truffles;

:

;

'

:

to our successors

by introducing

into science theories

so dissimilar in appearance, and of

which

regarding the specific identity of productions

their author even confesses that

we can

searcelj'

hope

to obtain

a direct proof.

Teibe

II.

TUEGABPOEEJal.

Spores usually contained by eights in cells (theccB, sporangia), covering wholly
or partially the surface of a receptacle, or the interior of a conceptacle.
Thecee

accompanied or not by paraphyses, and opening at the top by an inconspicuous
operculum, for the emission of simple or chambered spores.
Section

I.

— Thecse elongated, covering the surface of a receptacle
PEINCIPAL GENERA.

Geoglossum.

{Ectothecce).

XIII.
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Truffle {Tuber melanospoi^m).
Ascoboltis pulclierrimus.
Isolated tliecse containing
eight spores.

'M^

Ascobolus pulc7ie?'rimus.
Vertical section, showing the tissue and the sporangia (thecie).

Truffle.

Fragment showing the
sporangia.

(Tulasne.)

Ascobolus,

Theca

opening at the top
Truffle.

and accompanied by

Sporangium (theca) with
two spores.

a paraphysis.
(WoroniD.)

Sphteiia ophioglossoidea.

Morel.
(Morchflla esculenta.)

Thecasporeee approach Lichees in the organization of their opercukte reproductive organs
with paraphyses. Mitrula palvdosa is a small orange FuBguSj of which the habitat is curious
and exceptional ; it grows at the bottom of watery swamps, fixed to leaves and small twigs. The common
Morel {Morchella esculmtd)m&y belookedon as the harbinger of spring, appearing [in France] with tolerable

The Ectothecal

(thects), associated

regularity in April, if this

month

is

rainy.

It is eaten fresh or dried, as are all its congeners.

It

is

the

same with Helmll<s, though one species of this genus has been noted by Krombholz as suspicious it is
H. smpecta, which he refers to a plant discovered at Fontainebleau by Paulet^ and described under the
j

958

XIIT.

name

of

M.

Pleopos.

FUNGI.

Cyttaria Gunnii, Berteroi and Hoolieri

grow on the small brandies

of several species

of evergi-een Beeches {Fagus Cunninghamii, &c.) in the southern hemisphere, where they are found in

immense

quantities in the form of little fleshj^ cartilaginous masses pierced with holes they serve as food to
the natives during part of the year. The PezizcB are sometimes most brilliantly coloured they form a
large genus, the species of which are difficult to define
some are edible, as P. coMeata, &c. It was the
;

;

:

beauty of the scarlet and orange Ptziza which attracted two illustrious mycologists, Persoon and
Amongst
of whom Persoon was the first to methodize the order.
the most curious genera of ectothecal ThecasporecB are Phacidium, Hysterium and Stegilla, the receptacles of which open either transversely or by a longitudinal slit, or by strips resembling those of a
Battarra, to the study of Fungi

;

Geastrmii.

The Endothecal Tliecasjporece diff\;r much in appearance from the epiphyllous Erysiphe, formed of
cobwebby white filaments mixed with small blackish globose conceptacles, surrounded by extremely
elegant organs, to the Truffles properly so called, every transition and every degree of complication of
structure is found.
The genus Splusria, ia spite of its dismemberment, is the most numerous in species
and the most singular of the group, being represented throughout the world and on all plants. The spores
of several species germinate within the body of certain caterpillars, whence they emerge, still growing.
We know the history of S. milUaris, which has been cited as an example of the transformation of an
:

animal into a vegetable
species is in

much

;

New

S. Rohertsii, of

repute in China, where

it is

Zealand, and S. sinensis have a similar origin
sold in small bundles as a marvellous medicine.

name

;

the latter

Under the

of Truffle {Twber cibarium) three species are confounded they are black and rugged externally, and
composed of a mass of tissue, the interior of which is black, and traversed by white veins. The thecae,
which contain 4-8 spores, give its black colour to this Fungus. Young Truffles are white, because they are
composed of a homogeneous tissue thej' become black with age, owing to the presence of the reproductive bodies, at which period they have acquired their full taste and smell.
The great profits which
would result from the cultivation of the edible Truffles have often stimulated efforts to grow them but
eveiy such attempt has failed. If under some circumstances these valuable Fungi have appeared in
consequence of sowing acorns, it was soon observed that their appearance was very ephemeral, and that
the culture yielded irregular profits. The Black Truffle is not the only edible species of the genus.
T.
magnatum, griseum, album, &c., are much sought in Hungary, Italy and Algeria, where T. album is
known under the name of Terfez. The Onygencs, which partake of the characters of Tuber and SphcKria,
;

;

;

gi-ow on

all

epidermal animal substances, such as the hoofs of horses, the horns of oxen, feathers, hairs

and even old cloth rags. The species of Erysiplie are most curious in point of organization they are called
Mildews \_pollard, Fr.], in allusion to the leaves on which they are found looking as if powdered with
flour.
Erysiphes are in general innocuous but when tbey completely overrun certain plants, they arrest
the vegetation or the flowering, as may be seen in Hop plants, which they damage considerably. The leaves
of our large Cucurbitacem are sometimes whitened by an Erysiphe, which, however, does not seem to
hurt the plant much.
;

;

Teibe

III.

GLmOSPOmJJJE.

Spores springing from a clinodium covering wholly or partially the surface of
the receptacle, or enclosed in a conceptacle.

Section

I.

—Receptacle

by the clinodium

fleshy, sessile or pedicelled,

convex or concave, covered

[Ectoclinal Glinosporew),

PEINCIPAL GENERA.
^ Uredo.

Tubercularia.

Stilbum.

Melanconium.

iEgerita.

Graphiura.

Stilbospora.

Uromyces.

Dictyosporium.

Polycystis.

Fusarium.
Selenosporium.

Dinemasporium.

Sphacelia.

Asterosporium.

Ustilago.

Myrothecium.

.

Thecaphora.

^

Puccinia.

Phragmidium.
Triphragmium.
Coryneum.

;
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Ascophora Mucedo.

Ascophora Mucedo.

Young and

Peniciltium glaucum*

adult.

5,

Phragmidium mucronatum.
Sporangium, in the middle of
the cystides of Uredo Rosoe.

UsHlago urceolorunu
of Carex. Fruit
shrunk and torn by the
actiooi of the Ustilago.

Smut

Group

Ascophora Mucedo.
of sporangia in cKffeirenft
stages of growth.

v, central Tesicle
spores ; p, outer pellicle.

(4,

Ustilago urccolorum.
Fruit of Carex cut vertishowing the abortive ovule and the Smut
which surrounds it.

cally,

Macrosporium gramineum^
young spores. ; 6, sjHjrangium.

Large Rust.
Uredo Vilmorinea.
Spores of different ages.

Uredo RuUgo-vera.

Rust

of

Wheat.

Spores.

Ascophora Mucedo.
"Withered vesicle.

Botrylis (mag.)»

Roestelia cancellata.

of a fragment of the
leaf of a Fear.

Lower surface

Ergot of Wheat,
cut vertically, sur-

Ra.

One of the
receptacles (mag.).

Uredo Rosce.
Rust of Rose. Grroup of very
yonng spores with the cystides.

Uredo Rosa;,

mounted by the spha-

Spores, spherical or
angular.

abortive flower.

celium and the

—
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— Conceptacle membranous, more or

less thick, fleshy, coriaceous or

horny, sessile or pedicelled, opening variously and enclosing the clinodium {Endoclinal
ClinosporecB).

PRINCIPAL 'GENERA.
Hendersonia.

CEcidium.

Parmuiavia.

Prostheniium

Eoestelia.

Aateroma.

Spheeronema.

Peridermium.
Endophyllum.
Aotinothyrium.
Leptothyrium.

Pestalozzia.

Hercospora.

Poly chse ton.

Discosia.

Septaria.

Phylacia.

The

Tuberculm-ice

remarkable

Angicispoma.

Dilophospora.

Phoma.

Piptostonium.

Neottiospora.

Melasmia.

Scopinula.

common Fungi

extremely

are

for their intense

Microthecium.

;

they

affect the

Ravenalia.

hark of branches, and are

Several species of Sphccria live parasitically upon them, and this

red colour.

it has led some botanists to look upon them as a peculiar (conididl) conwhich they grow ; that is to say, a supplementary mode by which these Splusrice
but when we find the same Tubercularia giving birth simultaneously to two perfectly
are reproduced
distinct SpIupricB (S. parasitans and jS. cinnabarina), and the common Tubercularia of the Gooseberry
sometimes supporting "S. cinnabarina and appendiculata (which is certainly not a variety), Fusarium aurantiacum bearing at the same time 8. pulicaris and oleiiim, and F. tremellosum producing at the same time
Peziza Ttdamorum and Sphcsiia coccinea it may be doubted whether the theory of this conidial state
To support it, it has been found necessary to unite different species of Fusarium
rests on a firm base.
Sphacelia vegetum vegetates between the
and Selenosporium in one, as has been done with Tubercularia.
during development it rends the pericarp and suppericarp and the ovule of Graminece and Cyperacece
presses it, and affects thg growth of the ovule, and is then termed ergot; this ergot somewhat resembles

parasitism

is

so frequent, that

dition of the Spli<eria on
;

—

;

the seed in shape, but has no envelopes it has a foetid smell, and a very deep violet or black fissured
surface if sown it does not germinate, but if one of its ends he placed in [he earth, and it be. covered by
;

;

The same ergot has been
a bell-glass, it produces two elegant Spharice (S. pnrpiirca and mic7c.cfp7<nln).
The Stillce have the s.nme structure as Tubercularia, only their
seen to bear both these at the same time.
The spores of Asteropedicel is longer; they are also regarded as the conidial state of srme Sphceria.
sponVm, placed between two plates of

The

a Crow-foot.

glass,

refcmble a

star,

and

still

more vshat was formerly called

spores of DictyoFporium are oval, compressed, and latticed like the leaves of Ouvir-

andra.

TMost of the diseases of our cereals must be attributed to the group of Clinospwem, whose spores

The Rust of Wheat, which comprises two badly-described
and U. Subigo-vera), appears as a yellow or orange dust on the leaves and straw
of Graminece it is composed of spherical or slightly ovoid globules. The Greater Rust ( U. Vilmorinea) is
easily distinguished by its large elliptic spores, covered with very small, usually shortly pedicelled spiculse,
and by its dark orange colour: it appears principally on the haulm; when very prevalent, the farmers say
that the Wheat is turning red. It has been believed, on their authority, that this Rust is the first state of
Mildew (Puccinia Graminis) but to prove the contrary, it is only necessary to place a mark ou the stalks
The Rust of the Glumes ( U. ghimarum) is developed on the floral envelopes, and
under observation.
It does not really exist, for we find on the same glumes and bolls the three
often on the seed itself.
Bunt {Ustilago Caries) is very common, and
species in quest" on, and with them the Puccinia Grantinis.
attacks Wheat, occupying the interior of the pericarp, and leaving no trace of the ovule the diseased
seed nearly retains its shape, but when pressed emits an unctuous soft pulp or black dust, which
Smut ( Ustilago segeivm) is a Fungus which usuips the place of the ovule of
smells like decaying fish.
cereals, or renders them abortive, attacking the pericarp, floral envelopes, and even the spikelets, and
It is observed in Wheat,
reducing them to a black powder which is wafted to a distance by the wind.
The Maize Smut (J7. Maydis) is remarkable
Barley, Oats, Millet, and Sorghum, but very rarely in Rye.
from its attacking all parts of the plant above ground, forming larger or smaller irregular tubercles, which
If the organs of fructifinally break and emit a black sanious matter that stains all parts of the plant.
Fuccinice are brown or blackish parasitic Fungi, the
fication are attacked, no fruit is to be expected.
pierce the tissues of their leaves and roots.
species ( Uredo linearis
;

;

;

—
FUNGI.

XIII.

961

sporangia of -which present two superimposed cells; they are developed on an infinity of Phssnogams,
principally on the lower surface

of their leaves.
Phrngmidia much resemble Puceinia; but their
sporangia are many-celled ; they are parasites on the Ure<tines which inhabit the leaves of several Rosaceee.
Here again the frequent occurrence of this parasitism has led to the belief that Uredo is only a form of

Phragmidium.
Actinothyrium, Asteroma, Pestalozzia, and the neighbouring genera have led to various statements of
; some botanists have described them as
iS^hceriee, and have left to their successors the
task of characterizing and classing them methodically, which is extremely difficult.
MM. Tulasne have
the same nature

singularly simplified the question

by considering them

as conidia or stylospores of various species.

If

be admitted, it vrill in future be necessary to ascertain for every species of SpJuena whether it
hermaphrodite, monoecious or dioecious, and to describe its spermatia, conidia, stylospores, &e. To add

this theory
is

we must]add others, consequent on the various forms being only met with either at great distances apart or mingled with other
organs of the same nature which belong to distinct species.
How, it may be asked, are these organs or
forms to be referred to the species they really belong to? and are we not in constant fear of referring them
incorrectly? And it is all the easier to fall into error, when it is ]'emembered that a spermatium, a
to the difficulty, great enough of itself, considering that these plants are microscopic,

conidium, or a stylospore has no character indicating that it belongs to one species rather than to another.
The new theory may be attractive, but when different isolated forms are met with, they ought to be

among those of autonomous species with a certainty which is based
on incontestable characters, and not, as has been done, on the authority of others. Lastly, we must admit
that the mode of fertilization described by MM. de Bary and Woronin as occurring in Pexiza confliMng,
Melaloma, and Ascohohts fufuraceus, does not modify our ideas with regard to conidia and stylospores; it
For ourselves, all the ectoclinal or endoclinal
still leaves much to be desired with regard to spermatia.
Fungi, although very simple in their composition, will always be regarded as complete Fungi, and as
described, and their descriptions placed

worthy of attention as those whose organization is more complicated.
The Slddia, which grow on the lower surface of the leaves of some Euphorhice, alter the appearance
of the latter so much, that individuals of E. Cyparissias attacked by these Fungi have been described by
The j^ddium of the Bei-heris mdgari^ is accused by farmers of proold botanists as a different species.
ducing Eust and even Puceinia on Gi-ammecs, which nevertheless does not prevent their frequently using
Pcestelia cancellata grows on the Pear and allied genera, always
this shrub to enclose their fields.'
avoiding the Apple ; it is first perceived towards June, in the shape of orange-red patches sprinkled in the
centre with black spots, on the upper surface of the leaves on the corresponding part of the lower surface
the Posstelia appears as a small cone which opens laterally by several longitudinal slits. This Fungus possesses spores and spermatia, and is therefore capable of reproduction nevertheless it has been regarded as a
form of Oymnosporangium, a Tremella-like plant which grows upon Junipers {Juniperus Sabina, Oxycedrus,
&c.). It has been further stated that if a spray of Savine laden with Gymnosporangmm be placed near a
Pear-tree, Rcestelia wiU appear upon the leaves of the latter but as the experiment does not always
succeed, one of the promulgators of this opinion was told that a lucky hand was necessary.'
;

;

;

'

Teibe IV.

GTSTOSPORE^.

Receptacles flocculent, continuous or chambered, simple or branched, terminated
by a vesicular sporangium containing the spores.
PBINCIPAL GENEEA.
Didymocrater.
Syzygites.
'

tire.

*
Mucor.
vAscophora.

Pilobolus.

Melidium.

The history of this matter is curious and instrueThe so-called Kusts of the Barberry and Wheat

were popularly supposed to be identical, and to be
communicated from the Barberry to the Wheat. The
microscope, however, showed them to be essentially
distinct, and that one was an Mcidium {M. berberidis),

Diamphora.
^Rhizopus.

Hydrophora.
Azygites.

the other a Pticcinia (P. graminis).
tions,

Eecent ohserva-

however, on the development of Puceinia and

as proving them to be
and as thus establishing
the popular view as the true one. Ed.

Mcidium have been regarded
states of one dimorphic genus,

3q

;
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Ascophora Mucedo develops principally upon neglected vegetable substances, bread, sweetmeats, &c.
germinate in ten to twelve hours. Mueorcanimis forma tufts on dog's excrement ; its sporangium
tears irregularly.
Mucoi- nitens, better known under the name of Phycomyces, vegetates on fat, and bodies
steeped in oil, as linen, wood, and earth. It is the giant of the Mucedinece ; its filaments attain
four inches in height they are as lustrous as silk, preserve well, and do not stick to paper. Agardh
first described it under the name of TMva nitens.
Syiygiiei inegalocarpus, which grows only on Fungi, is
remarkable for its mode of fertilization, which is analogous to that which takes place in the conjugate
Algm. The same phenomenon is observable in Ascophora rhizojms. Philohus is a small Fungus which
grows, especially in autumn, on the excrement of nearly all animals; its life is very brief; it grows
during the night, and disappears in the middle of the day.
It resembles a small pedicelled urn
covered with an operculum the sporangium is sunk in the cavity of the receptacle) whence it emerges
by throwing off the operculum to a distance, and as it usually ruptures, its vestiges only are found, which
has led to the belief that the operculum was the sporangium itself, and that it contained the spores.
These spores move and swim, so to speak, in the sporangium before their emission, a phenomenon which
is perhaps unique, and which ought to be followed throughout all its stages.
its spores

;

;

TBIGEOSPORH^.

Tbibe V.

Receptacles filamentous, simple or branched, fistular, continuous or chambered.
Spores very various in form, simple or compound, clustered at the extremity of the
branches, or around the receptacle.

PEINCIPAL GENEEA.
Ceratium.

Menispora.

Polyactis.

Botrytis.

Sporocybe.

Gonatotrichum.

Psilonia.

Verticillium.

Asterophora.

Haplaria.

Mycogone.
Helminthosporium.

Desmotrichum.
Acrothamium.

Helicoma.

Sepedonium.

Arthrinium.

Periconia.

^ Peronospora.

Pachnocybe.
Helicotricbum.
Gonytrichum.

Rhopalomyces.

This tribe is certainly one of the. most curious to study; the numerous genera which compose it
grow on decomposing vegetable matter, and even in the tissue of living leaves hitherto they have not
been found to have any useful quality, and unfortunately two species are notorious for the mischief they
have caused to agriculture and industry. Ceratium hydnoides, of which the structure is extremely delicate,
;

damp weather sometimes

in

golden yellow dust.

covers old rotten trunks with

its

white

tufts.

remarkable for converting the whole substance of Boleti into a brilliant
Botrytis Bassiana is the cause of the Muscardine, a disease which for the last twenty

Sepedmiitim mycopliilum

is

years has devastated the silkworm nurseries

it is developed on several caterpillars, but especially on the
mycelium attacks the interior of the living catei-pillar, which it finally kills; twenty-four
hours after its death the Fungus appears like a little forest on the surffjce of the worm, which looks as
though covered with flour or plaster. All means devised against the ravages of the Muscardine have
proved fruitless and just as it was disappearing, it was replaced by the spot or pdbritie, a still more fatal
disease, which some naturalists consider to be of vegetable origin.
Peronospora infestans has since 1845
shown itself in all countries where Potatos are cultivated, and produces the rot. The disease first shows
itself on the leaves, which curl, turn black, and dry up.
The spores of the Fungus which occupies the
lower surface of the leaves, become detached, are washed into the earth by rain, and reach the tubers,
on which they begin to grow, forming superficial patches which each day in&rease in diameter and

silkworm.

;

Its

;

depth,
disease

'

till

the tuber finally decays.'

have proved absolutely

This

is

As

in the case of the Muscardine, the remedies prescribed for this

useless.

not always the case, as the disease

fre-

quently commences -within the tuber; the spores which
fall

on the stem also gei-minate there, and quickly de-

stroy the haulm.

rapidly

by

The

disease is propagated

still

more

zocspores, which are occasionally produced

within the spores, as

first

observed by

De Bary.

—En.
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ABTHR08P0BEJE.

Eeceptacle filamentous, fistular, simple or branched, or almost obsolete,
continuous or chambered. Spores naked, terminal, jointed end to end, continuous
or chambered, separating more or less easily.

PEINCIPAL GENERA.
Antennaria.

;
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the shores of the Irtisch, in 61° north latitude, scarcely differs from M. Candollei, which inhabits the
dunes near Montpellier Mitremyces lutescens, of Carolina, is represented in Tasmania by M. fuscus
Cyclomyces fuscus, from the Isle of France, has its analogue in the United States in C. Gremii; finally,
the genus Secotium, -which had previously only been found at the Cape and in New Zealand, has been
;

observed in Algeria, the Ukraine, and even in France. These examples might be indefinitely multiplied.
Fungi are sometimes met with under very singular conditions thus, the common SehizophyUum has
been found growing on the remains of a whale's jaw abandoned on the sea-shore ; Reaumur saw in Poitou
Tode found
five or six specimens of Clathrus cancellatus, which had grown between the stones of a wall
:

;

Pyrenium metallorum in the barrel of a pistol Polyporus terrestris, Agaricus epigcmis, and Thamnomyces
Chamissonii have been gathered upon rocks; and we have ourselves found at Montmorency. iyeo^rafo
parietinmn on a large millstone which had been taken out of the earth not more than a week.
Certain Fungi, like Mosses of the genus Splaclmum, have for their constant habitat the excrement of
herbivorous animals most of the Ascoboli vegetate upon cow-dung Mucor murinus, caninus, &c., on the
dung of rats, dogs, &c. the names of Hormospora stercoris and Sordaria copropliila indicate the places
usually affected by Pilobolus.
A very few Fungi live in water we have mentioned Mitnda paludosa. In other groups, as freshwater species may be quoted Peziza rivularis and Clavus,\Hehtium Sphagnarum, &c. Sphcsria Posidonics
and Corallinarum live parasitically at the bottom of the sea on the leaves of Zosterace(s and on the
;

;

;

;

:

calcareous fronds of Corallina

The growth

officinalis.

of certain Fungi

is

proverbially rapid.

This

may be

readily conceived

when

it is

considered that they are developed from an invisible underground mycelium, and that they only await

The Mucedinece, or Moulds, appear in a few hours,
and disappear as rapidly. When the organs of fructification are enclosed in a volva, they seem rather to
dilate than to grow by the. production of fresh tissue; the pedicel lengthens and swells, just as certain
bodies increase in volume by imbibing water. The growth of some suberose Boleti is very slow, and sometimes occupies several years. Certain Fungi are only known to us by their sclerotioid mycelium, which
attains a considerable size, and serves as food to the inhabitants of New Zealand and China.
These white
masses, covered with a brown or blackish bark, which are often as large as the head, have been described
under the names of Mylitta, Pachyma, &c. One of them, P. pinettyrum, is found in China on Pine-roots.
Bromicolla ahutica, which so much resembles Sola'otium muscorum, is used as food by the inhabitants of
favourable conditions for appearing and expanding.

the Aleutian

Isles.

is not generally strong, and might be termed /mw/^oms when it is mild and pleasant,
Mousseron (^Agaricus albellus), &c. The smell of the Truffle is somewhat peculiar, being
observed elsewhere only in a genus of Madrepores (Astroita), which is hence called Truffle-stone. Others
have the smell of a goat, of old cheese, &c. In Phallus and Clathrus the cadaverous odour is so strong
that these Fungi are smelt at a great distance, and they are eaten by insects as if they wei'e really dead
bodies ; but here the odour is localized, and confined to decomposed fructiferous parts. Certain species
have a sweet smell when fresh ; as Polyporus suaveolens, sought by the Lapps Xlredo suaveolens, ha.
Others, on the contrary, like Agariaus camphoratus, Hydnum graveolens, &c., are only scented when
The Moulds have a peculiar and veiy characteristic smell.
dry.
The taste of Fungi is usually mild, and not very pleasant. Some are so extremely acrid that it would
be dangerous to retain much of them in the mouth however, this acridity disappears when they are
Many species, as Truffles, Morels, and certain Agarics, are edible and much sought
properly cooked.
after.
Many others, which strongly resemble the preceding, and which nearly all belong to the genera
Agaricus and Amanita, are poisonous. How can the edible be distinguished from the poisonous ? The
answer is very difficult, especially if we compare the contradictory statements which declare the same
species to be innocuous and hurtful. The usual advice is to reject those. Fungi of which the smell and
taste are disagreeable, and the flesh soft and watery; those which grow in shady and damp places which
quickly spoil, rapidly change colour when their tissues are torn; those which tinge silver brown, or
which blacken onions. But these various indications are not certain the surest way is to analyze the
botanical character of the Fungus, or to be guided by the popular traditions of the country.
In all cases
suspicious Fungi should be boiled after being cut up, and the w.ater in which they have been cooked
should be thrown away. It is still better to slice and macerate them in vinegar and water, which should
be thrown away, for it is now averred that viaegar neutralizes the poisonous principle of Fungi ; but
after this preparation they are never pleasant tasted.

The smell

of Fungi

like that of the

;

;

:
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Their colour is moat variable, and often depends on the age and degree of moisture of the species.
In general it is not brilliant if we find yellow, red, blue, violet, white, and black Fungi, the tinfa are
usually subdued, and the green one (Peaiza eeruginosa) cannot be compared as to tint with the green of
:

chlorophyll.
The peculiar tissues of Fungi present the same variety of shades ; although white is the
chief colour of Agarics, and lusset that oi Boleti, yet some change quickly to indigo the moment they

are broken and their tissue exposed to the

air.
Certain Fungi are phosphorescent: several exotic Agarics,
and those of the Olive {A. oharius), of the south of Europe, present this singular phenomenon.
If plunged in water, and exposed to the action of light, Fungi give oif hydrogen, azote, and carbonic
acid nevertheless, according to some experimentalists, Tremelke behave differently, and give off oxygen
when they are placed in the same conditions as Phsenogams provided with green matter.
A Fungus, if broken or cut in one of its parts, continues to live but the wound does not heal, and
the exposed surfaces wither or dry.
Properly speaking, only one species of Fungus is cultivated; but A. JEgerita is sometimes produced
by burying round slabs of Poplar, and A. albellus by moving earth from one place to another. The
young Truffle-oaks do not give rise to Truffles; but it often happens that the presence of young plants in
;

;

suitable soil tends to the production of these valuable tubers.

The chemical composition of Fungi is somewhat complicated they contain, in addition to water,
which sometimes forms nine-tenths of their substance, cellulose, associated vsdth other peculiar elements,
which together constitute what chemists have termed fmighxe general principles, as agaricine, viscosine,
mycetide, a certain quantity of alhtimime, as well as an azotized fatty matter
some colouring, resinous or
:

;

;

hydrogenized principles ; fixed or volatile oils an amyloid substance, turning blue with iodine ; fermentable sugar
mannite glucose, more abundant in old Fungi than in young ones (probably the result of
the transformation of other hydro-carbons) ; propylamine is also extracted from them, which gives the
;

;

;

Rye finally, amanif.ine, a principle of which the poisonous
only too certain, but the atomic composition of which is not yet known. Besides these substances,
Fungi contain phosphates, malates, oxalates, and citrates of lime, magnesia, and alumina, and even free
The spores of Fungi are so minute, says Fries, that a single
oxalic acid and chloride of potassium.

smell of rotten fish to Bunt and the Ergot of

;

actioh> is

Meticularia possesses millions; so subtle as to be individually imperceptible, so light that they are carried

by the atmospheric vapours, and so numerous that it is diflicult to imagine a space too small to contain
them, as is shown by the learned and ingenious experiments of M. Pasteur, and the difficulty of guarding
against the introduction of Penicillium, glaucum in a multitude of experiments upon the spontaneous geneFermentation and the mysterious part which it plays in the decomposition of organic
ration of Fungi.
matter is closely connected with the existence of the plants belonging to the genera Cryptocoeeus, Bormisdum, &c., which consist of free oblong or ovoid microscopic cells.
Fungi are of scarcely any use in the arts, with the exception of amadou and some colouring principles,
among which we shall only quote that of Dothidea tinctoria, which lives on the leaves of a Baccharis of
New Granada, and yields a very solid green dye. In medicine none are now used but the Ergot of Rye
or Wheat, to arrest certain haemorrhages, and to assist in childbirth. The Ergot of Paspalum ciliare, which
has no resemblance in form or colour to that of Rye, is similarly used in North America. Dr. Roulin saw,

New

Granada, mules, deer and parrots seriously injured, and even die after eating ergoted Maize, the
which was disguised by that of the Sphacelia, which is rather sweet this Ergot is called in the
It is
country peladero, on account of its causing to animals th« loss of hair, nails, claws and beak.
known that flour which contains a certain quantity of Ergot becomes extremely poisonous, and causes
very serious diseases, described by doctors as ergotism and dry caries of the joints ; diseases which in
J. H. LfivBii,L:fi.
certain rainy years have raged in an endemic form, like cholera, in various places.
in

taste of

;

XIV.

ALG^, Jussieu,

Cellula/r Acotyledons, aquatic, or

light

;

very various inform, texture

Agardh, Lamouroux, Kutzing, &c.
growing on

damp

ground, always exposed to the
or fulcra; sometimes

and colour ; free, or fixed hy roots

branched stem, terminated
microscopic, unicellula/r; sometimes furwished with a simple or
sometimes of one kind
hy fronds, always deprived of stomata. Eeproduotive oegans
spores fwmished
becoming
and
matter,
green
the
concentration
of
only, resulting from the
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ALG^.

with vibrating hairs and gifted with motion {zoospores)'; sometimes of antheridia and
sporangia^ monoecious or ddoeciousy and mostly producing motionless spores^ solitary or
quaternary in the same sporangium {perispore).

Tribe

I.

FLOBIDEJEJ, Lamourom, Thuret.—BHODOSPERMEM,

Ha/rv.,

GH0RI8T0SP0RE^, Dene.
Marine, or very rarely fresh-water Algce, rose, violet, purple, red-brown, or rarely
greenish, often mucilaginous, formed of simple or branched filaments {Dasya), or of

Nemalium mvUifidum.

^ and 9 branches, antherozoids
at the top o the trichogyne. (Tfiwret.)

Zejolisia mediterranea.
u,

Ceramldium from which a spore has

escaped

;

6,

antheridium.

(Bomet.

CalUthamnion corymbosu
Antheridia and autherozoidSr
(Thuret.)

Artlirocardia corynihosa

Branch of which some joints are
famished with conceptacles (Mag".).

Mytiphlcea glomerata.
RytiphlcEa purpurea. Branch and stylidia
in different stages of growth (mag.)-

Portion of frond edged with
stylidia (mag.).

XTV.
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Delesseria rusci/olia.

967

Branch bearing a

coccidiiun.

Plocamium vtUgare*
Portion of sterile branch.

Delesseria rusctfotia.

Portion of frond bearing
tetraspores along the
median nerve (mag.).
Delesseria rusd/olia.

Ooccidium cut lengthwise (mag,).

Delesseria rusd/olia.

Tetrnepore (mag,;.

Plocamium,
Portion of branch, bearing a
favella.

Plocamium.
Stichidium containing quaternary
spores (mag.).

Plocamium,
Favella cut,
containing globular
spores (mag,).

Corallina qpvcinalis.
Fructiferous branch
(mag.).

Corallina cupressina.
Section of a branch

terminated by a
ceramidium (mag,).

several tubes composing a simple filamentous stem (Polysiphoniay &cX or of membranous irregular fronds {Porphyrajy or apparently foliaceous (Delesseria) or cartilaginous (Iridea), with or without nerves, entire, or latticed {Bemitrema, Thuretia), or
umbellate {Gonstantinia), or lomentaceous {Gatenella), or Jungermannoid (Leveillea
Polyzonia)y sometimes encrusted with lime and fragile (Gorallinay &c.).
EeproDUCTIVE ORCJANS of two kinds, monoecious or dioecious. Sporangia superficial, or sunk
in the frond and contained in conceptacles of various forms.
Spores rounded or

Antheridia of various form, or making a part of the
tissue of the frond, composed
an antherozoid with
no vibrating hairs or power of motion. The antherozoid s fertilize the sporangium
by means of a special tube (trichogyne),
oblong, solitary or quaternary.

of colourless cells, each containing

PKINCIPAL aENEBA.
Porphyra.

Thamnidiura.
Callithamnion.
Griffithsia.

Crouania.

DudresDaya.
Ptilothamnion.
Ptilota.
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floating bladders.

:*-^!k
oJ
mm tullosa.tbePorbion
divide to

frond on

wliioll

cells

give birth to the zoospores.

Ulva bullosa.
older,

Lessonia fuscescens (l-30th natural

size).

Portion oJ frond,

showing the empty

Zoospore^"aring four

cells.

hairs.

Lamiaaria sacdiarina (l-30th natural

size).

;

XrV.
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(Edogonium vesicaium.
Zoospores furnislied with

a crown of hairs.

(Thuret.)

4L

Chcetophora eUgans.

Branches producing a zoospor
n each ioint

(Edogonium vesicatvm.Filament of which each
joint presents annular
strise near the septa
before the exit of the
spore.

(Edogoni-um ciliainm.
Two cells or sporangia, in
each of which is formed a
zoospore (mag. 200).
(Pringsheim.)

(^Bhuret.)

T„4

M, two sporangia, on which
are fixed the, antheridia, ad
a, antheridium, of which the
lid is

removed

;

st,

terminal

bristle.

(Edogonium.
Joint opening to give
passage to a zoospo:c.

a,

Ctadophora glonierata.
end of young filament ; 6, older, before
the exit'o£ the zoospores ; c, the same
empty; d, zoospores. (Thuret.)

Fucus vesiculous,
fr,

frond

;

r, fructiferous tubercle
Vj aeria vesicle.

;

,

,

ALG^.
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vesiculosus.

Tubercle cut transversely.
conceptacle ; T^ cellylar thickness
o£ thd tubercle (mag.)

Fucus
Section of a

J

vesiculosus.

conceptacle lined with branched hairs bearing the antherldia.

Fucus vesiculosus. Fertilization.
Ay spore approaclied by antherozolds
Bf spore on wbicli the antherozoids have
fixed themselves (mag.). (Thuret.)
;

Fucus

vesiculosus.

Fertilized spore, larger, surrounded

by a

mucilaginous membrane, and in which
appear the first indications of division
(mag.).

Fucus vesiculosus.
0, osteole by which

(Thuret.)

Section of a Q conceptacle.
the spores escape. (Thuret.)

Marine Algoe^ brown or olive, mucilaginous, very various in form stemless or
caulescent, rounded or elongated, formed into a cup (Himanthalia), or cord (Chorda),
or plate {Laminaria), or fan {Padina) ; frond with or without nerves, entire or vari:

ously, cut, sometimes pierced vyith holes (Aga/rum), or twisted into a spiral {Thalassiophyllum), or furnished with floating bladders {Sa/rgassum, Macrocystis, &c.), or with

stem {EcMonia huccinalis, Nereocystis, &c.).
Ebpbodttctivb or(JANs,
under the form of sori ; spores, sometimes proceeding from the
condensation of the colouring matter of the fronds (trichosporangia), very small,
furnished with vibrating hairs and endowed with the power of motion, sometimes
resulting from a true bisexual fertilization, and then monoecious or dioecious ; the $
a

fistular

superficial sporangia

(oosporangia) either external or conceptacular, containing 1, 2, 4, 8 large ovoid or

globose motionless spores

j

antheridia sessile or in branches, oblong or linear;

XIV.
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antheroeoids containing a red globule having the power of motion, and furnished
with 2 vibrating hairs, the one anterior, the other posterior.

Section

I.

LAMisrAEiE-ffl.

— Eeproductive

organs

superficial

usually mobile, germinating without apparent previous fertilization.

PKINCIPAL GENEEA.
Scytosiphon.

(sori)

;

spores

XIV.

Tribe

III.

CHL0R08P0BEM,
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Thuret.— CONFERVA, Agardh.

Marine or fresh-water Algce, green, sometimes reduced to a single microscopic cell
{Hydrocytium), or composed of simple or branched capillary filaments (Conferva, &c.),
or arranged in a network with horizontal meshes [Rydrodidyon, Trypethallus), or
interlaced and forming spongy balls (Godium), sometimes dilated into cellular folia-

ceous plateSt-^PZva, Udotea, Anadyomene), sometimes tubular [Enteromorplia), sometimes umbrella-shaped (Acetabula/ria), or resembling a Moss, a Lycopod, or the branch
of a Conifer (Gaulerpa). Eepboductive organs formed by the concentration of the

green matter into motile
fertilization

spores,

furnished with vibrating hairs, or the result of

by antherozoids.

Section I. CoNFERViE.
with 2-4 vibrating hairs.

—Tubes

or cells containing ovoid

PEINCIPAL GENERA.
Conferva.

spores

furnished

;

974
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The antheridium first appears as a small horn (cornicula), filled with mucilage,
and placed by the side of a small rounded organ which acts as a sporangium ; the
antheridium contains in its apex antherozoids of -roVo ^^'^ furnished with two

Hydrocytium acuminatum. Older, and
stiortly before the exit

of the zoospores.

Acelabularia medUerranea.

Hydrocytium acuminatum.
Zoospores leaTing the plant.

0'
Acelabularia
Zoospores.
Ifydivcytium.
(A. Braun.)

Sciadium Arhu^cula.
Single plant producing several families of
indiTlduals Bpringing from each other,
(A. Braun.)

Sciadium Arhuscula,
Young branches of
the third generation,
open at the top to
allow of the passage
of the zoospores.

mediUrranea.

Ray showing

the

zoospores.

Yaucheria.
a,

extremity of a young filament &, the same older,
moment of the concentration of the green
matter c, the same at the exit of the spore, d
a', cornicula and anthcTOZoids
s, pporangia.
;

at the

;

;
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vibrating hairs, and resembling the antherozoids of Fucacem ; the sporangium contains green granules ; a septum forms in each organ, below the antherozoids in the
antheridium, and below the granular mass in the sporangium. When fertilization

about to take place, these two organs bend towards each other, the antheridium
bursts open at the tip, the antherozoids escape, seek the extremity of the sporangium, the top of which has also opened, enter it, and thus effect fertilization.'

is

The membrane of the sporangium thereupon
granules

;

finally, this

sinks into the

mud,

thickens, and encloses a mass of green
sporangium becomes detached from the mother-plant, and

to give birth sooner or later to a fresh individual.

ONLY aENUS.
Vauoheria.

Some Alffes of the group of Chlorosporets have, as we have just seen, two sorts of spores ; the one
germinating immediately, the others sinking into the mud, where they remain buried during a longer or
shorter time before germinating these spores are clothed in a tolerably thick membrane, and resemble
the Infusorial animals termed Enhystee. The strangest phenomenon is that of Hydrodictyon, where the
green matter is concentrated within a joint, and becomes converted into motile corpuscules, which
;

arrange themselves within the tub^ so as to form a complete network, at the same time that other
corpuscules escape, and form large germs with a much slower development, named chroniospores, usually
5I5 to
^5 of an inch in diameter these increase for some time in size, then give birth to other corpuscules furnished with vibrating hairs, which develop into a new individual in the form of a net
(Sydrodictyon, Coloeoehcete, &c.). During their torpid state these chroniospores resemble a Protococcus
;

of jij in. in diameter, and have often been described as very different species from
The knowledge of these curious phenomena is due to MM. Pringsheim and Hofmeister.

8A PBOLEGNIE^.—MTGOPUTGEJE,

their parents.

Kutzing.

aquatic filamentous Algm (?), resembling Vaucheria in structure,
growing on decomposing organic matter, presenting rounded motile zoospores, furnished with hairs, resembling the spores of Gonfervce or Vaucheria and also sporangia
Colourless

;

containing spherical oogonia.

GENEEA.
Saprolegnia.

Achlya.

Pythium.

These singular vegetables are considered to be Fungi by some botanists; they live, in fact, on organic
matters in a state of decomposition in water, where they act upon oxide of iron by decomposing the carbonic
acid, absorbing the oxygen, and thus setting free the sulphuretted hydrogen, which destroys the vegetables
or animals near it. Notwithstanding the significance of these biological phenomena, several physiologists
who have carefully studied Saprohgnieee do not hesitate to class them amongst Alga. ' Saprolegnia ferax,'
usually found on the bodies of drowned animals, which it covers with a whitish down ;
Nothing is easier than to procure this singular Alga. Let a vase be filled with
fish.
water from a garden tub, and some flies be thrown into it, and it will usually be developed in a few days.
The body of the fly becomes covered with hyaline filaments, which radiate around it, enveloping it with
savs Thuret,

'

is

it "even attacks live

Under a microscope, these filaments are seen to be continuous, simple or scarcely
minute gi-anules which show a motion resembling that which is seen in the
contain
and
to
branched,
These granules are very numerous, especially towards the upper extremity of the
hairs of Phsenogams.
This portion soon becomes isolated from the rest
tube, to which "they give a grey, somewhat russet tint.
a whitish zone.

'
I have not adhered
English.— Ed.

literally to the description of this operation in the original,

which would not he clear in

)
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of the filament by tlie formation of a diaphragm. Then the contained matter coagulates in small masses,
which become more and more sharply defined, and end by forming so many zoospores. These phenomena
succeed each other very rapidly; often in less than an hour the granular matter becomes condensed at

the top of a filament, the septum forms, and the zoospores appear.

_^

„

Young

sporangium to wMch are
attached the (? filampnts.
(Pringsheim.)

Finally the tube, -which has a small

S. ferax.
Extremity of a
filament ^mag. 380).
(Thuret.)

S.ferax.
Filament, older, showing a
cdl in the upper part of the
tube, in*which the zooaporea
are formed.

Saprolegnia.

Saprolegnia dioica.
Filament, showing the phenomena of
fertilization. (Pringsheim.)

Sporangium, showing
the places where the
openings will be formed.
(Pringsheim.)

Saprolegnia.

J?,

monoica.

brnnch r', branch swollen
an antheridium ; s, sporangium
(oogonium) ; t, tubes of communication of the antheridia with the spores.
r, sterile

into

;

S. ferax.

Sporangium (oogonium),
older, showing the thin

Filament in which

parts of the walls corresponding to the tubes, and
the zoospores completely
developed.
(Pringsheim.)

the zoospores are
completely formed,
and on the point of
escaping from the
(Thuret.)
filament.

,

S. ferax.

Filament emitting the
zoospores.

(Thuret.
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protuberance at its extremity, bursts there, and the zoospores escape, the first with impetuosity, the
others more slowly they are turbinate in shape, and furnished with two hairs. This is not the only
mode of reproduction possessed by Saprohffnia another phenomenon succeeds. The filaments emit small
;

;

which swell into sacs of a blackish hue, due to the condensation of their
granular contents. Soon a septum forms, isolating the sacs from the little tubes which serve as pedicels
to them.
After some time the granular matter divides into several masses, which at first adhere to the
walls of the sac, but which later become free and spherical. Sometimes there is only one of these
masses ; sometimes the same sac contains fifteen or twenty.
I have fancied that I could recognize
on their periphery little mamilles resembling regularly arranged opercula.' The sacs have been termed
by Pringsheim oosporan(/ia. The oosporangia require fertilization to enable them to produce fertile
lateral branches, the extremities of

spores.

It is obvious, therefore, that Sap-olegniece have a double

Vaucheria : the one asexual by means of zoospores

;

mode

of reproduction, similar to that of

the other sexual, producing oogonia arising from the

sporangium (oosporangium).
In retaining Sapi-olegniece amongst Alga,

fertilization of a

we are necessarily led to connect with them some plants
which appear to approach them in their mode of reproduction by zoospores, but which some distinguished
botanists also place amongst Fungi these are Cystopus, Peronospora, &c. as well as the small family of
;

;

Chytridiacea, comprising Rhizidium, Chytridimn, 8ynchytrium, &c.

the nature of these plants which exist,

show how obscure

is

The

great differences of opinion as to

the whole history of those Cryptogams that

possess no archegonia.

Tribe V.

8YN8P0BEM,

Becaisne.—CONJ'UQATM, Link.

Fresh- water Algce, consisting of cells of very various form, or of chambered tubes
containing green matter, either granular or disposed in spiral plates. At the period
of reproduction, the cells forming each tube swell or mamillate laterally, and the
mamillge of two contiguous tubes then unite, and their walls disappear at the surface
of contact. Communication being thus established between the two cells, the green
matter of the one passes into the cavity of the other, and mixes with its contents,
and from this fusion simple or compound spores result, which produce one or several

new

plants,

PEmCIPAIi GENEKA.
Zygnema.
Zygonium.

Oraterospermum.
Sirogonium.

Mougeotia.

Staurospermum.

Spirogyi-a.

Mesocarpua.

SUB-TEIBB. DeSMIDIEjE.

Microscopic green Algce, presenting the appearance of corpuscules composed of
two opposite hemispheres, joined base to base, free, isolated, or associated in flat or
elegant in form, always symmespiral bands, enveloped in mucilage, very varied and
reproduced either by conjutrical, entire or lobed, surface smooth or sculptured,
gation (as in Synsforece) and the passage of the endochrome from one half to the
division of an individual, or
other, resulting in a reproductive spore, or by the
matter of Besmidiece posgreen
The
forms.
various
of
very
sporangia
of
by means
analogous
to that of Ghara.
circulation
a
Brebisson,
de
M.
to
according
sesses,

PEINCIPAL GENERA.
Micrasterias.

Penium.

Euaatrum.

Mesotsenium.
Pleurotaenium.

Desmidium.
Spondylorium.

Binatella.

Closterium.

Staurastrum.

Tetmemorus.

Spirotsenia.

Helierella.

Xanthidium.
Cosmarium.

Cylindrocystis.

Sphaerosoma.

Scenedesmus.
Pediaatrum.

3 K

'

Heterocarpella.

Trochiscia.

XIV.
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Pediastrum granulatum. Split cell,
emitting its zoospores enveloped in
mucilage. (A. Brann.)

Pediaatrum Rotula
(mag.).

ALGM.

P. granulatum.
Zoospores, free or
enveloped in mucilage.
(A. Braun.)

Closterium I/unula.
At the moment of
union (mag.).

m

St7'iatella

interrupla.
One of the

transversal
frustules

seen lengthwise,

and showing
its striEB.

Cocconema lanceolatum.

Toung

individuals.

Cocconema lanceolatum. Adult
individual having produced a
sporangium filled with zoospores.

Mesocarpus
parvuJtis.
P?'Otococcus nivalis,

Filaments at the

in various stages of growth (mag.).

moment
union.

of
.

Eunotia turgida,

Gomphonema hpalinum.

Eunotia turgida.

Parasites on a filament of Conferva.

Solitary individual.

Tribe VI.

DIATOMUJE

Microscopic Algm

and rectangular,

(?)

et

enveloped in mucilage.
Individuals having produced two sporangia
enclosing zoospores,
"which will each produce
a fresh individual.

BAOILLAUIEM,

/

Striatella

interrupta,
its lateral

with

pedicel.

Ehrenberg, BreUsson, &c.

living in fresh, brackish, or salt water, generally prismatic

free sessile or pedicelled,

naked or immersed in mucilage, and

ALG^.
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dividing into polymorptic fragments
[frusiules].

Diatomeoe have a rigid envelope,

XIV.
marked with extremely

when

dry, containing a

fine strife, fragile, siliceous, 2-valved,

brown

remaining unchanged

or yellowish nitrogenized matter, sometimes with a

rather rapid creeping

movement.— Some authors refer Diatomem to the Animal
Kingdom. Certain species are parasitic others form flakes, or gelatinous masses
upon rocks others live in fresh and pure spring-water others again cover the soil
with a more or less thick brown sticky layer, often occupying a considerable space.
They abound in public fountains, the walls of which they stain brown.
;

;

;

PEINCIPAL GENERA.
Micromega.
Schizonema.

Encyonema.

Diatoma.

Exilaria.

Oyclotella.

Gaillonella.

Achnanthes.

Stigmatella.

Asteromphalus.

Homseocladia,

Fragillaria.

Cymbophora.

Surirella.

Spatangidium.

Berkeleya.

Meridion.

Gomphonema.

Frustulia.

Besides their multiplication by spores, resembling that of Desmidiees, Diatomeis are multiplied by
On the centre of each frustule in the solitary species, and of each segment or joint in the

deduplication.
species of
stria

which the

dividing

it

into

frustules are aggregated, there is frequently visible in the

two

or several frustules,

In the Diatoms with united frustules the
segments.

Many

arts,

young Diatom a

fossil state.

were entirely composed of their

line or

distinct individuals, similar to the parents.

number

effect of this deduplication is to multiply the

Diatomeee have been found in a

employed in the

which become

of

its

Ehrenberg discovered that certain rotten-stones,'
'

siliceous shells.

M. de Br^bisson has shown that

calcining living species neither destroys nor distorts their envelope, and that by this process an artificial
Totten-stone can be made.
The so-called ' mineral flour,' to which geologists have given the name of
Diatomepelite, has the same origin.
Diatomeee abound in guano.

ALG^

SPURIJE.

We

have classed as Doubtful Algce {Algce Spurice) certain imperfectly known
genera, and which are probably only degraded forms of the preceding families such
are the families Bivulariece, Oscillariece, Nostochineoe, Palmellece, and Volvocinece.
:

They

are gelatinous Algw of a whitish green, brackish, red or brown colour,
on earth or damp stones, or in fresh either cold or thermal water, rarely in
the sea ; composed either of globules, or of simple or branched filaments, continuous
or chambered, nearly always enveloped in mucilage.
living

[Many

of their genera are

that a brief notice of

now

them seems

so familiar to us through the researches of microscopista,

to be required, under the tribes to

which they have been

referred.

—

I. OsciLLATOEiEj!, including RivoLAEiEJi.
Plants growing in fresh and brackish pools,
hot springs, rivers, vegetable infusions, &o., formed of transversely striated or moniliform
filaments, sometimes spirally curled or sheathed in mucus, exhibiting a serpentine motion.

Reproduction by transverse division.

—
XIV.
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abounding in damp places, and in various situations some form woolly patches,
brown or seruginous colour ; some emit a strong odour ; some are
Vibrios are minute colourless active jointed bodies, that
almost invariably found on dripping rocks.
abound in decomposing infusions, and, like the still simpler Buctmice, which are mere inflexible rods of
excessive minuteness, are probably rudimentary states of other Algce.

Very obscure

plants,

;

or gelatinous strata of a green, olive,

II.

NosTOCHiNEJ!.

—Plants growing on damp moss or

earth,

and on stones in fresh water,

consisting of slender moniliform tranquil or oscillating filaments, composed of cells placed end
to end, immersed in a dense gelatinous matter, formed by the fusion of the gelatinous sheaths
2. Vesicular
1. Ordinary cells
Cells of the filaments of three kinds
3. Globose, elliptic or
without granular matter, but often with erect hairs
Reproduction by cell-division.
cylindric sporangia.

of the filaments.

cells,

:

;

large,

;

—

PRINCIPAL GENERA.
Nostoc (Hormosiphon).
Aphanizomenon.

Sphasrozyga.

Spermoseira.

Anabaina.

Trichodesmium.

Monormia.

A

group of obscure plants, resembling Cottema amongst Lichens externally, found all over the globe,
even on ice and snow ; often occurring in detached masses. Nostoc edule is sold in China, dried, and forma
an ingredient in soups. Several species inhabit salt lakes in Tibet and elsewhere. Monormia forms
Trichodesminm, which floats
floating jelly-like masses on brackish water, sometimes of great extent.
on the surface of the great oceans and Eed Sea, and resembles chopped straw, has been referred both to
this group and to Oscillatoriece.

—

Gelatinous or powdery crusts found on damp surfaces, and in fresh or
composed of globular and elliptic cells, aggregated in a gelatinous matrix, increasing
by cell-division and by ciliated zoospores.
III. Palmellacej).

salt water,

PRINCIPAL GENERA.
Chlorococcus.

Protococcus.

Palmella.

Trypothallus.

Glaeocapsa.

Hormospora.

Palmella crumta forms the well-known rose-coloured gelatinous patches on damp walls, which flake
dry.
P. prodigiosa, which spreads over meat and boiled vegetables, under certain atmospheric
and other conditions, with alarming rapidity, is probably not an Alga. Protococcus includes various uniofi^

when

which increase by division into two or four parts, which separate, but are connected
by a semi-gelatinous layer.
Sometimes its cells give rise to four ciliated zoospores, of two sizes, the
larger of which settle down and develop a cellulose coat; whilst of the further development of the smaller
nothing is known. The famous Red Snow (P. nivalis) of the arctic regions and Alps, which is also found
on stones in fresh- water streams, belongs to this genus, and is probably a rudimentary Palmella.
cellular Palmellacecs,

—

IV. VoLVOCiNEiE. Minute fresh-water Algce, consisting of a number of permanently
active zoospore-like bodies, associated in various forms, and surrounded by a gelatinous coat,
with or without an enveloping membrane.

PRINCIPAL GENERA.
Volvox.
Volvox

Stephanospheera.

Gonium.

a pale green globule, one-fiftieth of an inch in diameter, common in ponds, in constant
It consists of a membranous sac, studded with green points, and clothed with
rolling motion.
innumerThe green points consist of layers of zoospore-like bodies coating the inside of the sac, with
able cilia.
is

cilia, which project through holes in the sac, and are further provided with delicate
filaments, that
extend from their sides and meet similar filaments from the adjoining bodies.
The zoospores are pyri-

two

—

—

XIV.
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form, have a reddish eye-spot and transparent contractile vacuole.
Their mode of reproduction is not
satisfactorily ascertained, but young Volvoxes occupy the centre of the sphere.
StepJianospheera has
eight biciliated green cells, placed at equal distances along the equator of a spherical cell.
Gonium presents a flat frond of ahout sixteen cells.
These organisms present two forms of cells, an active
and a motionless. The active cells have each a pair of vibratile cilia projecting through their hyaline
envelope.

V. Cetptococcej: (including Cetptococctjs, Ulvina, and Sph^irotilus) consist of minute
and are probably mycelia of
Mildew Fungi. Ed.]
colourless globules, floating in vinegar, aromatic vraters, &c.,

The

roots of Algce are sometimes absent, sometimes reduced to fulcra or claspers fixed to solid bodies,

as stones, shells,

wood, &c.

;

sometimes filamentous and descending into the sand {Caulerpa,

Penicillus,

&c.); sometimes discoid and attached to other Alffcs like suckers (Lejolisia, Leveillea, &c.).
The stems of Plusosporece are usually cylindric, formed of elongated cells, with thick walls, united

by means of a firm

intercellular substance

;

the stems are simple or branched, of various lengths, sometimes

and simulating a small tree of 10 to 13 feet in height (Lessodia), sometimes swollen and bulbous at
the base (Ealigenia), always deprived of stomata.
The stems (^stipes) of several Algce periodically lose
their fronds, which are annually renewed {Laminaria Cloustoni).
They sometimes present distinct zones
on a transverse section, due to the relative size of the cells composing them the axis is formed of large
cells, and called pith (stratum medullare)
to this succeeds a median zone (stratum inter tnedium), covered
by an outer (stratum corticate) this latter is formed of rather dense cells, filled with a colouring matter,
erect,

:

;

;

•which determines the colour of the species.

The dimensions of Algce are extremely various. Protococous measures scarcely the y^g of an inch,
while Macrocystis extends to nearly 1,700 feet. The frond of Haligenia hulbosa measures sometimes 13 feet
The microscopic plant described by Montague in 1844 as Trichodesmium Ehrenhergii covered
in width.
the Red Sea farther than the eye could reach, over a surface of more than 200 miles, with its little
hence the name ' given to the sea which this Alga sometimes colours,
;
but which several navigators have observed at different parts of the Atlantic.
AlgcB are usually surrounded by a thicker or thinner layer of mucilage, the origin of which is very
obscure, and this whether they belong to the groups of microscopic unicellular Algce or to Confervce,
filaments of a brick-red colour

There are some, however, which are covered with a calcareous coat, like certain
and several other genera of the group Chlorosporem. Several
PKaosporecB (Laminaria, Sec), after having been washed in fresh water and dried, become covered with a
Others again appear to secrete a liquid, acid enough to
white efilorescence of a sweet taste (mannite).
decompose the hardest limestone; as the singular Fuactis calcivora, observed by A. Braun on the pebbles
of the Lake of Neufchatel, which this little microscopic Alga (ji^ of an inch) destroys, furrowing them
Fucacece, Floridece, &c.

CharcB

;

as Anetahularia, Neomeris, CoraUina,

with worm-like

lines, often

of great depth.

Several species exhale a peculiar smell, especially some time after being taken out of the water, or
when moistened after having been dried ; as Polysiphonia, which smells of chlorine, Desmarestia and

which exhale a sharp unwholesome smell. Certain Floridea, when moistened, smell something
Finally, some Oscillarice have a slight musky scent. The majority oiAlgm respire in the same
way as PhEcnogams they decompose carbonic acid in light, and disengage oxygen even when deprived
of gi-een matter, as M. Kosanoff' has stated. Floridece owe this remarkable property to their red pigment,
The SaprolegniecB,
as De OandoUe noticed when submitting Porphyra mdgans to the action of light.
however, behave differently, as we have seen they absorb the oxygen of the water in which they live, and
Siilnphora,

like violets.

;

;

respire like animals.

Many Algce grow exclusively on others ; as IdthosipJton, Streblonema, Myriotnchia, Myrionema,
Machista, Erythrotriohia, Polysiphonia, &c. ; but these plants are not really parasites, they do not appear
botanists have
to draw their sustenance from the Algts on which they grow ; the colour which certain
'

This etymology

is

not admissible,

Ed.

—
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thought they could perceive in those Florideee which are parasitic on Chlorosporece is foreign to these
latter, as may easily be ascertained by transverse slices, which show two very distinct rings, the central
one green, the outer red.
It is, however, certain that some Alga can only grow on the tissues of other
species, and some even only on a particular species as Elachista scutulata on Himanthalia, Ectncarpus
brachiatus on RJtodymenia palmata, Mhkophyllis dentataon Peyssonnelia Squamaria, Polysiphonia fastigiata
on Fuem nodosa, Sec, &c.
Some Confervm and Saprolegniece develop on Fishes, which they finally
liill.
The shell of some marine Tortoises of Japan are sometimes quite covered with Conferva, giving
;

them a most singular aspect.
The marine Algse inhabit the most varied localities some affect the shore, others the open sea.
Everyone has heard of the immense bank of Seaweed {Sargassum nutans) floating in the middle of the
Atlantic Ocean, which Christopher Columbus crossed in 1492, in 38° 50', and again in 1493, in 37°,
between 40° and 43° W. long. Now, as this enormous bank of Sargassum still exists, we may conclude
that it has not changed its position during 350 years. The Polar seas support the largest Algte of the
groups of Phceosporeee, Laminarue, or Fucacea. Fueus vesiculosus grows on anything. The nature of the
rock on which they grow does not appear to be of importance to Algce the quality of the water, more or
less muddy, more or less tranquil, the exposure to the shock of the waves, the level of the beach, &c.,
;

;

On bottoms of pure mud scarcely anynece.ssary conditions for their development.
found but Vaucheria, Diatomea, and some Osdllariece but on muddy rocks, and shores with
Zostera, the algological flora is often very rich, and contains a large number of peculiar species.
The Alg(B of the open sea often live at very considerable depths Udotea vitifolia has been brought
up from a depth of 250 feet, near the Canaries; P^ron and Maug6 have dredged up brilliant living
^./;y<B from 560 feet; and Bory declares that he fished up iSar^flsswrn turlinatum from a depth of nearly
660 feet off the Isle of France.^ Anadyomene stdlata has been gathered at twenty fathoms in the Gulf of
much more

appear

thing

is

;

:

Immense masses of Diatomece are met with
Although, according to divers, light does not appear to penetrate
below fifteen fathoms, nevertheless the above-mentioned Udotea vitifolia was of a rich green colour,
comparable, according to Humboldt, with that of the leaves of the Vine and of Grass. The temperature suitable to the growth of Algts also presents remarkable differences. While Protococcus nivalis lives
on snow, and the largest Laminaria inhabit the polar regions, we meet with Algce also in thermal
springs such as the Oseillariece, which in Tuscany inhabit boracic pools ; and Anabaina thermalis, which
grows in mineral waters of a temperature above 104° Fahr.
As to the geographical distribution of Algce, Phceosporeee or Fucacecs prefer the cold regions of both

Mexico

Constantinia, at fifty fathoms in the Polar seas.

;

deepest abysses of ocean.

in the

:

hemispheres

;

nevertheless Sargassum abounds in tropical and subtropical regions.

Florideee principally inhabit temperate zones

The genera and species of Algce
but the number of individuals

families,

in masses

from

;

Chlorospm-ece or Confervce

are infinitely less
is

much more

Rhodosporece

or

abound everywhere.

numerous than those of other Cryptogamic
The sounding lead brings them up

considerable.

and Diatomece are at the present time

aiding in the formation of siliceous
Fresh- water Algce are much more abundant
than marine ; Confei-vce sometimes multiply enormously in winter in submerged meadows, and form a
sort of felt, which, on the retreat of the waters, remains dry, whitens, and is known by the name of
all depths,

deposits similar to the fossil deposits

which yield

rotten-stone.

natural paper or water-flannel.

The marine
medicine, and

which are medicinal agents owe their property as vermifuges to iodine, a powerful
a very sweet volatile oil; as the Corsican Moss {Gigartina Ilelminthochorton) and the

Algce

.to

comm.on Cotalline {Corallina o^cinalis). From the ashes of Wrack, iodine and soda are obtained. The
ashes of many species were employed as antiscrofulous and antiscorbutic before Courtois and GayLussac discovered and separated the simple substance iodine, now so much used in medicine.
Ulva
Zactuea was formerly considered a resolvent and vulnerary Conferva rivularis, when distended with
water, is used as a topic for bmns.
Several species contain a mucilage, which, when not altered by
iodine, renders them edible
as in the Carrageen Moss (Chondrus polymorphus), which supports the poor
natives of the sea-shores of northern seas and as in Alaria escidenta, Phodymenia palmata [Dulse], Iflva
;

;

;

'

This I

error

;

may

venture to assure the

reader

is

an

Sargassa ara 6}B,inently littoral Algis, with the

exception of the Sargassum natans, which floats, in an
abnormal condition, in the Great Ocean. Ed.
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£actuca [Green Laver;], Porphjra purpurea, Halymenia edulis,
&c. The inhabitants of South Chili use as
food the large mucilaginous fronds of Urvillea utUis.
Porphyra vulgaris, cooked with lemon-juice,
forms a sort of condiment [called Laver, much used by persons of a scrofulous
habit]; the Chinese make
cakes of Porphyra, which they dry, and then soak, to obtain a nutritious jelly. They
also prepare from'
Gracilaria lichenoides, or Ceylon Moss, an alimentary substance analogous to isinglass.
The nesta of the Salangane Swallow, a species belonging to the Sonda Islands, the Moluccas, &c., and
of which the Chinese make great use [as bird's-nest soup], were long supposed to be
made of certain
marine Alg<s of the group of Florideee (Gelidium, Gracilaria, Sphcerococcus, &c.) ; but M. Tr^cul has

shown that these nests are of animal origin, and that the Salangane constructs them by means of
mucus which flows abundantly from its beak at the pairing season, and which it arranges in thin

clearly

a

concentric layers.

Besides the iodine and soda yielded by marine Algce, the farmers on the coast sometimes use them
which they are a valuable manure, enriching the soil with an abundance of
organic matter.
They are collected at the end of winter, when their fertilization is over, and the annual
shoota have ceased growing by the sprouting of the cellular tissue of the stipe or frond. The PhmosparetR
are particularly used for improving the soil, with Zostera, which abounds in estuaries. The peasants of
Brittany carry thousands of cartloads of Fueu^ and Laminaria to places situated from twelve to fifteen
as cattle-food, besides

miles from the shore.

The stipes of several LaminariecB become horny when dry, and the peasants
make knife handles of them, as the inhabitants of the Magellanic lands [and

of the North of Scotland

sealers and whalers] do with the stipes of Lessonia.
[After undergoing a process, these stipes are
manufactured in England into whip and knife handles, and especially into bougies, which swell when
moistened, and thus distend openings. Ed.]

The

and especially the mode of reproduction of Cryptogams without archegonia, are as
it is often doubtful in what class to place certain of them, and to decide
whether they belong to Algce, Fungi, or lAchens. It is this imperfect state of Cryptogamic science to
which A. L. de Jussieu alluded in his Genera,' when, speaking of Fungi, he says
Incerta adhucdum
Eungorum generatio, licet ab auctoribus descripta.' Amongst the causes which have contributed to obscure
this branch of Botany, we must especially allude to the prevalence of the habit indulged in by many
authors of creating a special nomenclature without regard to that of their predecessors the slightest
structural modification is no sooner recognized than a new term is invented for it, so that the same
organ has received several names ; and, to add to the complication, the same name has been on several
occasions applied to different organs.
This redundant glossology, which even Linnseus termed a
calamity (' Verbositas prsesente seculo calamitaa scientise ') has always proved an obstacle to the progress of
science.
Even amongst Phaenogams, it is enough to quote the classification of fruits proposed at the
commencement of this century by eminent naturalists, and which is now forgotten. Botany has long
needed a reform and a simplification of Cryptogamic glossology, and all sensible people recognize its
necessity.
L^veillS has already taken the work in hand in his excellent article, entitled, ' Considerations Mycologiques, &c.' let us hope that some botanical philosopher will relieve Cryptogamy of a
nomenclature which encumbers it, and which renders it so difficult to beginners.
The most remarkable example of this abuse of a term (by applying it to different organs) is shown
in the word S'pwe, used in Cryptogams as an equivalent for the seed of Phsenogams. In Ferns, Equisetaceie, Mardliacea, &c., this pretended seed can only be compared with a bulbil, or rather with a flowerbud, which contains the germs of the reproductive organs, but which will only develop and flower after
being separated from the mother-plant. This separation of the reproductive organs, by detachment
from the mother-plant before fertilization, offers some analogy with the extra-uterine fecundation of
structure,

yet so imperfectly known, that

'

:

'

;

;

Fishes and Batrachians.
CharcB, in their

mode

of fecundation and the very complicated structure of their antheridia, approach
into the sporangium by the orifice of a coroniform organ that

Phsenogams; the antherozoid penetrates

really germinates without
fulfils the part of a stigma, and it fecundates a simple amylaceous spore, which
out in the
forming a prothallus, as do the seeds of many Monocotyledons; but this analogy is not carried
latter are reprovegetative organs, the extreme simplicity of which resembles that of Conferva. These
green matter into spores,
duced, without having been fecundated, merely by the concentration of the
which, in spite of their powers of motion, may also be i^egarded as bulbils.
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tlioae Fucace<B

nalied spore, after

it

which, like Chara, are moccecious or dioecious, the antherozoids act directly on a
which is thus analogous to the germinal vesicle of the

leaves the sporangium, and

In Flwidece, which are monoecious or dioecious, the antherozoids, which have no power
contents on a tubular organ {trichogyne), and this matter assists in the formation
of several spores in a sort of capsule (eystocarp), which may be compared with an archegonium. Finally,
in certain Fungi the spores are fecundated by the action of a peculiar fluid, proceeding from simple cells,

superior animals.

of motion,

empty

which

on the female organ, but which have no antherozoids.

rest

tfieir

simplicity of their structure, the absence of green matter, and the

authorize us in considering

them

This imperfect sexuality, joined to the
phenomena of their respiration, would'

as terminating the vegetable series, if the presence of vessels containing

and their very varied proximate principles, did not indicate an organization higher than
that of Algce, with which, nevertheless, they are connected through Saprolegniets these being true
VancheriiB with no green matter, which have been considered by eminent botanists now as Fungi, now
as Algm,
This diversity in the structure and functions of the reproductive organs of Cryptogams, which we
have explained as accurately as we could, clearly separates them from Phsenogams, in which the action
of the pollen and the development of the embryo are, in spite of the polymorphism of the flower, so
peculiar juices,

;

strikingly uniform.

When,

which the brilliant
some modern observers tend from time to time to separate from Cryptogams, we bear in
mind the physiological role of the antherozoids and zoospores, which seem borrowed from animals, we
cannot but recognize here the mysterious link between the two Kingdoms, which are drawn still closer
together by the intimate connection that exists between the Spurious Alga (Jiiatomece, Volvoninets,
Palmellees) and animals of the simplest organization. Hence the ingenious comparison of the Animal and
Vegetable Kingdoms to two trees of which the tops ai-e far apart, while their roots interlace or to two
cones, the tops of which are occupied by the most perfect beings, while the juxtaposed bases are represented by a commingling of inferior organisms. Linnseus entertained the same view, and thus gave
expression to it in his Philosophia Botanica'
Nature connects animals and plants by their most imperin studying those Acotyledonous families of apparently a higher order,

discoveries of

;

'

:

—

'Natura sociat plantas et animalia; hoc faciendo non connectit perfectissimas plantas cum
Naturae regna
aniraalibus maxime imperfectis, sed imperfecta animalia et imperfectas plantas consociat.

fect species;

conjunguntur in minimis.'
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CLASSIFICATION OF PLANTS.
The originator of the Natural System of Plants, as at present understood, was the
English naturalist, John Eay, who, in his Methodus Plantarum emendata et aucta,' ' published in 1703, established the great primary divisions of Flowering and Mowerless Plants
and divided the former into Monocotyledons and Dicotyledons, and this on a scientific basis.
In the same work Ray further classified all plants known to him, whether from specimens
or books (about 18,000), under genera, which, though imperfectly defined and limited
are for the most part natural groups, and answer in many cases (as Grtwiferm, Umlelliferce,
Goniferce, &c.) to the Natural Orders of Jussieu's method.
Ray thus showed that he had a
very clear and correct appreciation of the subordination of all other characters to those of
the seed, in respect of the primary groups of the Vegetable Kingdom but he very imperfectly appreciated the subordination of the characters afibrded by the floral whorls, in the
classification of his genera, and hence failed to complete even a rudimentary Natural
'

;

System.
Antoine de Jussieu, when alluding to the crude efforts of Tournefort's predecessors
(in 1719), thus records his opinion of Ray's philosophical views of classification
Johannes Raius hos inter celeberrimos, ac optima de re Herbaria in Anglia meritus, hujus
incommodi cavendi causa, non a floribns tantum fructibusve, sed etiam a folioruni, caulium,
radicumque tanquam partium organicarum figura earumque colore, odore, sapore, et totius
:

'

sumenda esse genuinse methodi principia aflBrmabat.' J^idicium de
Methodo,
Tournefortii
p. xiv. Institutiones, ed. iii. (posthuma), v. 1.
In 1693 J. P. Tournefort, Professor of Botany at the Jardin des Plantes, Paris, the
friendly rival and correspondent of Ray, first defined genera as now accepted. He did not,
plantse facie exteriori

;

however, recognize the great divisions of Ray, and his twenty-four classes
many of his genera, purely artificial combinations (see p, 162).

are, like

so

Ray and Tournefort, Linnseus, in 1735, established genera
with as clear a conception of the subordination of characters for this
He, however, like
purpose as Ray had for the establishment of higher combinations.
Tournefort, failed to apply his principles to the formation of groups of a higher value than
modern genera, and to appreciate the importance of Ray's primary divisions of the
Vegetable Kingdom. As is well known, Linnseus never regarded his sexual system as
other than artificial. His attempt to form a natural one resulted in his indicating, without
Profiting by the labours of

on a

scientific basis,

'
In the first edition of the 'Methodus' (1682) Eay
Ex hae
enunciated hfs views in thte following terms
'

:

semimim

divisione sumi potest generalis

plantarum

distinctio,

optima.'

eaque meo jure omnium prima
p. 9.

et

longe

—

;
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At tte commencement of his Fragmenta
Methodi Naturalis (1738) lie says: 'Diuet ego circa methodum naturalem inveniendam
laboravi, bene multa quae adderem obtinui, perficere non potui, continuaturus dum vixero
characters, 65 families of very unequal value.

'

'

;

interea qua? novi proponam.'
It was left to the sagacity of Bernard de Jussieu, when arranging the plants in the
gardens of the Trianon (in 1758), to seize upon the characters whereby the genera of Linnseus
should be methodized naturally under the primary divisions of Ray, and to the genius of
his nephew Antoine-Laurent de Jussieu so to characterize these subdivisions as that, with

but slight modifications, his

'

Genera Plantarum secundum Ordines Naturales

disposita,'

has, ever since its publication in 1774, retained its position as the basis of a complete

and secured for its author the well-earned reputation of
the expositor of the Natural System. A.-L. de Jussieu's system comprised 15 classes, 100
Katural Orders, and about 1,740 genera.
His classes are to some extent artificial, and
being founded upon modifications of the floral whorls alone, have been undervalued by
scientific classification of plants,

many

botanists

;

these modifications, though inconstant in each class, are excellent guides

solitary exception to be noticed immediately) no better means
than these afibrd of subdividing either Monocotyledons or Dicotyledons into primary
groups, has hitherto been recognized.
In 1763 Michel Adanson, who had studied in his youth under Bernard de Jussieu,
published his Families des Plantes,' a work of great originality and research, and which
is not only remarkable on this account, but as being the first complete system of Natural
Orders that ever appeared in print. These, however, though founded on natural characters,
being essentially artificial in construction, have had little influence in developing the
Natural System.
In 1827 Robert Brown published his discovery of the direct action of the pollen-tube
on the nucleus of the ovule in two Dicotyledonous orders, Goniferce and Cycadeoe, thus
afibrding a sure basis for a subdivision of the class Dicotyledons into two primary groups,
Brown was also the first to propose the comthe Gymnospermous and Angiospermous.
bining of Jussieu's Orders into groups of a higher value, but subordinate to his classes
and in his various works he so improved both Jussieu's Orders and his Method, that
he ranks second only to that author and to Ray as the expositor of the Natural System of

to affinity,

and (with the

'

Plants.

In 1813 Augustin Pyrame de Candolle, then Professor of Botany at Montpellier, pubTheorie Elementaire,' in which he proposed a modification of
Jussieu's classes, and of his sequence of the Orders, which is in some respects an improvement, and in a few the reverse as where he breaks up the Acotyledons, and places the
vascular Orders of these amongst Phssnogams, calling them Cryptogamous Phsenogams. A
great improvement was his combining the Diclinous and Apetalous Classes of Jussieu. The
Theorie contains 145 Orders the second, which appeared in 1819,
first edition of the
contains 161 and the last, edited by his son, A. de Candolle, in 1844, and which represents
in ii the vascular Cryptogams are removed from the
his latest views, contains 213 Orders
Pheenogams, but the Gymnospermous division of Dicotyledons is not recognized.
The sequence of Orders given in this work is for the most part that proposed by De
Candolle, and is that followed in the universities and schools of England and its dependencies, in America, and throughout a great part of the continent of Europe.
The arrangement of De Candolle, given at p. 165 of this work, is that of the first edition of the Theorie
Elementaire.' The following is his matured plan, as given by his son
lished the first edition of his

'

;

'

'

;

;

:

.

•

'

:
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Vasculae (or Phjenogamic) Plants.

I.

Class

I.

Exogens (or Dicottledons).

Sub-class 1. Thalamifloral.
„

2.

Calycifloral.

,,

3.

Corollifloral.

4.

MonooUamydal.

„

Class

Bndogens

II.

Division II.

Cellular Plants (or Cryptogams).

Sub-class

1. .iSIthiogams

Amphigams

2.

,,

'

(or Monocotyledons).

(or Vascular Cryptogams).

(or Cellular Cryptogams).

In 1830, Dr. Lindley, Professor of Botany at University College, London, published his
Introduction to the Natural Orders of Plants,' a very original and valuable work, and the

that discussed fully the characters, affinities, geographical distribution, medical and
economic properties of the Natural Orders.
It follows what the author designates as a
slight modification of De CandoUe's plan, but which is in truth a great improvement of it.
The Orders are there arranged as follows
first

:

"Class

I.

Vascular or Flowering Plants.

Sub-class

Exogens or Dicotyledons.

I.

Tribe

Angiospermous.

I.

§ 1.
§ 2.

Tribe
Sqb-class

„
II.

Monopetalous.

Gymnospermous.

Endogens or Monocotyledons.

II.

Tribe

Class

II.

Polypetalons (inclusive of Ineompletsa).

I.

II.

Petaloidese.

Glumacese.

Cellular or Ploweeless Plants.
Tribe

I.

„

II.

,,

III.

Pilicoideee.

Muscoideee.
AphylleiB.

In 1833 Lindley published his Nixus Plantaram,' which is remarkable as being an
attempt to carry out Brown's suggestion of throwing the Natural Orders into groups,
which the author designated Nixus.' The result was an arrangement of the Orders into
Cohorts and minor groups, so badly constructed and artificially limited, that it is not
It was subsequently somewhat modified
needful to reproduce them here, even in outline.
in the second edition of the author's Natural System.'
Nor is it necessary to dwell upon Lindley's further efforts to group systematically, and
'

'

'

place naturally, the Orders of Plants, which he attempted to do in the article on Exogens
in the 'Penny Cyclopedia' (1838), and again in 1839 in the 'Botanical Eegister,' and

Vegetable Kingdom.' This latter work is a copiously illustrated
Introduction to the Natural System,' enlarged and improved in
every particular, except that of the classification adopted, which, as it has not been
It is sufficient to state that undue weight is given
followed, need not here be discussed.
lastly, in

1845, in his

edition of the original

'

'

—

.
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in

it

to the absence or presence of albumen,

the floral envelopes,

In 1835 Elias

fruit,

and to nni- or

bi-sexuality,

and too

little

to

&c.

Fries, Professor of

Botany

vincialium Suascica,' proposed a subdivision of

at Upsala, in his

'

Corpus Morarum Pro-

De

CandoUe's four divisions (Thalamifloral,
&c.), upon what approaches to a ternary plan
each subdivision being characterized by
floral characters, and being again divided into others characterized by the ovary being
Byncarpous with axile placentation, apocarpous, or syncarpous with central placentation.
This
Monocotyledons and Crjrptogams are each subdivided into four principal branches.
system has been adopted to some extent in Scandinavia.
Professor Stephan Endlicher, of Vienna, commenced in 1836 his Genera Plantarum
secundum Ordines Naturales disposita,' a truly great work, brought to a conclusion (exHis arrangement difiers from that of both Jussieu
clusive of three supplements) in 1850.
and De Candolle, is less simple, and is burdened with a cumbrous nomenclature.
The
work is in universal use, and its arrangement much followed in Germany and elsewhere,
both because of its intrinsic merits, and of its comprehensiveness, it being the only good
and complete account of the genera of plants published since that of A. L. de Jussieu (in
Endlicher divides plants primarily into two Regions, viz. Thallophyta (Algce,
1774).
Fungi, &c.), having no definite ax:'s f growth, or opposition of root and stem; and CormoThe following are the outlines of the system
phyta, which have such an axis.
;

'

:

Region

I.

Thallophyta.

Section
„

Region

Pkotophtta (2
Htstekophtta

I.

II.

II.

Section

classes, AlgoB

and

LicTienea).

(class i^MTOg-i).

Coemophtta.
III.

Cohort 1.
„

2.

„

3.

Section IV.

V.

„

Cohort 1.
„

.2.

„

3.

„

4.

Aceobkya.

Anophyta (2

classes, Hepaticce

and Musci).

Protophyta (5 classes, Filices, Fquisetacece, Gycadece, &c.).
Hysterophyta (3 classes, BalanopTiorem, Gytinece, &c.).

Amphibeya (aU Monocotyledons, 11

classes).

Aceamphibeya.

Gymnospermese (1

class, Goniferce).

Apetala (6 classes).

Gamopetala (10 classes
Dialypetala (22 classes

= Monopetalos of Jussieu).
= Polypetaloe of Jussieu)

Endlicher conceived that a series is thus obtained, ascending from the simplest to
the most specialized forms, regarding the Leguminosce as the latter.
The chief errors
in it are the placing CycadecB amongst Acotyledons, far apart from the other Gymnospermous Orders ; and Balanophorece and Gytinece together, and both amongst the Cryptogams.

In 1843 Adolphe Brongniart, Professor of Botany at the Jardin des Plantes, Paris, pubEnumeration des Genres des Plantes cultivees an Museum d'Histoire Naturelle
de Paris, suivant I'ordre etabli dans I'Ecole de Botanique.'
The principal feature of this
system, which is given in detail at p. 165, which in other respects closely follows Endlicher'
s,
is the intercalation of the Incomplete and Diclinous Orders of Jussieu with the Polypetalce
(as proposed by Lindley), whereby the series of the latter is much deranged.
C. P. Meisner (now written Meissner), Professor of Botany at Basle, published in
1843 an excellent synoptical disposition of the Orders in his 'Plantarum Vascularum
lished his

'

—

;;
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differentiae et affiaitatea tabulis
:

Vasculaees.

A.

I.

Dicotyledons.

t

Diplochlamydal.

)

* Dialypetalons or Polypetalous.
1.

Thalamifloral (13 classes and 75 orders).

2.

Calycifloral (7 classes

and 36 orders).

** Monopetalous.
a.
/?.

tt
II.

Fruit inferior (3 classes and 13 orders).
Fruit superior (8 classes and 49 orders),

Monochlamydal (7

Monocotyledons (9

classes

classes

and 64 orders).

and 38 orders).

B. Cbllulaees.
III.

AcOTTLBDONS (not described).

This is much the same as the CandoUean arrangement the principal defects are the
not recognizing the Gymnospermous division except as a division of Monochlamyds
and the retention of Lindley's faulty class of Rhizanths, which he farther places in Mono;

:

cotyledons.

Adrien de Jussieu, Professor of Plant Culture at the Jardin des Plantes, son of AntoineLaurent, published in 1844 a modification of his father's arrangement, which is much used
in France, and is farther modified at p. 167 of this work.
It regards the Gymnosperms as
a primary division of Dicotyledons, retains Rhizanths, classing them under Angiospermous
Dicotyledons, and brings the Diclines into juxtaposition with the Apetalse.
Various other methods and systems have been proposed, most of which have never
been adopted by any one, and but few even by their proposers. None are of sufficient
importance to merit discussion here, though many good suggestions may be obtained
from their study. A list of them will be found in Lindley's Vegetable Kingdom,' 2nd edit.,
'

published in 1847.
The
review of the foregoing schemes establishes the following propositions
that of Phsenogams
primary division of Vegetables is into Phaanogams and Cryptogams
that of Dicotyledons is into Angiosperms and
is into Dicotyledons and Monocotyledons
that of Cryptogams is into Acrogens (for the most part vascular) and ThalGymnosperms

A

:

;

;

;

—

—

—

—

also that the perianth must be resorted to for the purpose of
logens (or purely cellular)
further grouping the Angiospermous Dicotyledons and the Monocotyledons. Beyond this,
except in the case of Cryptogams, it is difficult to establish any subdivisions higher than
;

the Phsenogamous Orders themselves, it is astonishing how few are
; and of
Of the 278 described in this work, excluding those containing only one
absolutely limited.
or two genera, a large proportion either are connected with one or more others by a series
of intermediate genei-a, or contain genera which present so many of the characters of other

that of Orders

Orders that it is altogether uncertain in which of them they should be placed such do
not oblige us to unite the Orders between which they oscillate, but they render vague the
With Cryptogams the case is very diflFerent
definition of that in which tbey are placed.
Vascular division are comparatively wellof
the
higher
groups
and
the principal Orders
And not only (are
limits are undefined.
ordinal
Cellular
whose
the
only
is
it
limited and
:

the Orders of Cryptogams far better limited, but

many

of

them are

far

more comprehen-
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Fungi and Algo}, each of which is divisible into tribes more distinct on the whole
(whether strictly limited or not) than are most allied Orders of Phsanogams from one
another.
In other words, the Orders of Cryptogams and Phsenogams have very different
sive, as

absolute and relative values.

—

MoNOCOTTLBDONS. In the classification of these, the three following structural characters
have been regarded as of primary importance. 1. The relations of the floral envelopes to
one another and to the ovary, by Jussieu (followed by Fries), who divided them into
epigynous, hypogynous and perigynous, in conformity with his division of Dicotyledons
whence
(see p. 164).
2. The presence or absence of floral envelopes, and their nature
originated the Petaloid and Glumaceous divisions of Lindley (subsequently modified in his
'Nixus'). 3. The presence or absence and nature of the albumen, as proposed by
Brongniart. An important subsidiary character, derived from the position of the embryo,
whether enclosed in or external to the albumen, is also of great importance.
In the classification I have proposed, the greatest importance is given to Jussieu's
character of the adhesion or not of the perianth to the ovary this appearing to afford the
means of subdividing the Monocotyledons into two series better than does any other single
character, or combination of characters.
The exceptions are few, and the typical Orders
with inferior perianth are, on the> whole, more closely allied to one another than to any in
the series with an inferior perianth but the character of perigynism and hypogynism does
not answer for primary divisions.
This disposition of the Monocotyledons appears to follow a simple series, descending
from, the Orders most complex in structure (Orohidece, &o.) to those most simple
;

;

;

(^Gh-aminece)

;

the principal exceptions are the Incomplete- flowered Orders, Aponogetce and
and Lemnacece and Typhaeece, which are

Naiadece, which are obviously reduced Alismaaeoe,

obviously closely allied to Aroidece.

Angiospermous DiooirLEDONS.

which

—A

practicable linear classification of the Orders of

shall also be natural, has not hitherto

been proposed, nor is it likely
not so obvious in what a high type of
structure consists and in the next place, so many of the Orders contain both high and low
types, and in such various proportions, that it is impossible to establish a table of precedence for them. De CandoUe suggested that plants whose flowers had the greatest number
of distinct and separate organs should head the series, namely, those with hermaphrodite
polypetalous flowers, having apocarpous ovaries and that unisexual plants with incomplete
this division,

that

it is

attainable.

In the

first place, it is

;

;

perianths or none should terminate

it.

Succeeding authorities have considered departure from the primitive condition of the
whorls (regarded as foliar organs) as evidence of high type, and consequently that
plants with consolidated floral organs should head the series placing Monopetalte before
Polypetalss, and Monopetalse with the calyx-tube and ovary consolidated (epigynous Monofloral

;

petals) before those in which the ovary is free.
It has further been held that a flower in
which many such consolidated organs are subsidiary to the perfecting of one seed is of a
higher type than one in which as many organs are subsidiary to the perfecting of many
seeds, and that Oompositce, by satisfying the first of these conditions more nearly than any
other Order, should hence head the series.
Whatever the difference of opinion as to the value of cohesion of the petals, that is, of
monopetalism in contradistinction to polypetahsm, as evidence of high or low type of
structure, there is none as to its value as an index of afiinity ; the Monopetalous Orders
being indisputably more nearly related on the whole to one another than they are to the
Polypetalous.
It is very different with the Orders of Jussieu's and De Candolle's third
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great group of Angiospermous Dicotyledons, the Incomplete-flowered or Diclinous. These
which are manifestly very near allies of Polypetalous Orders,
and in part of Orders or groups of Orders that have no recogaized close affinity with any
consist in great part of Orders

in either Monopetalse or Polypetalae

and the fact of the presence or absence of floral
envelopes being no positive proof of affinity, has led to the abandonment of the Incompleteflowered division by Brongniart and other systematists, and the dispersion of its members
;

amongst the Polypetalse and Monopetalse, guided by

affinity,

when

that

is

known, and by

analogy in other cases.
To me it appears that, under a classificatory point of view, the
adoption of an Incomplete division cannot be avoided firstly, because it contains so many
:

natural and well-established cohorts that have no recognized affinity with any amongst
either Polypetalae or Monopetalee; and secondly, because it contains so many which, though
closely allied to others amongst Polypetalse, could not be intercalated amongst these with-

out disturbing their sequence, thus sundering Orders that should stand in contiguity.
The subdivision of the Polypetalous Dicotyledons by Jussieu 'and De Candolle into
H^ypogynous, Perigynous, and Epigynous, has been by many authors objected to as arti-,
ficial

but I think

;

guides to

cannot be doubted that the characters indicated by these terms are

it

and

that, exceptions notwithstanding, there is a recognizable, though
often distorted, sequence of Orders from hypogynous Baniinculacece to perigynous Leguaffinity,

minosos, and from these again to epigynous Araliaoeoe, which indisputably establish a direct
passage to the epigynous Monopetalee.
The great obstacle to the recognition of the
Thalamifloral and Calycifloral series, lies in the fact that (putting aside the many casgs of
hypogynous Orders containing perigynous genera) there are many Orders of which it is
difficult to say to which they belong.
Thus Brongniart regards as hypogynous Anaeardiece,

Gonnaracece, Burseracece, and Oelastrineoe, all of which are regarded as perigynous by De
OandoUe and as perigynous Caryophyllece, Elatmece, and Olacineoe, which De Candolle
and Lindley rega,rd as hypogynous. To reduce this difficulty, Mr. Bentham and I, ob;

serving that a highly developed staminiferous disk prevailed in the Orders that intervened
between the manifestly perigynous and hypogynous Orders, collected them into a division of
Polypetalae, called Series Disciflorte.
In doing this, we did not look on the disk as a proof
of affinity, but as a guide to that amount of affinity which certainly exists between
the Orders included under that Series.
It remains to say a few words on the sequence of Dicotyledonous Orders here adopted.
That a linear, and at the same time natural sequence is unattainable, is conceded by all
philosophical systematists.

It is further, I think, established that the Monopetalse exhibit

the greatest departure from the imaginary primitive type of the Dicotyledonous flower, and
that they should, in preference to Polypetalse, head a system founded on this consideration.'

But if Monopetalse be chosen to head the Dicotyledons, Gompositce should lead ofi^,
followed by Valerianeoe, Buhiacece, and Gaprifoliaoece, Orders that establish the passage to
under which arrangement, Gaprifoliacece, &c,, instead of leading to
would be followed by the Campanal Cohort, a group
more closely allied to Gompositce than are Ruhiacece, &c. This suggests the expediency
of following De Candolle in placing the epigynous Monopetalse in the middle of the
Dicotyledons, beginning with Valerianece, Buhiacece, and GaprifoUacecs, which lead to the
epigynous Polypetalae

and the other

OornecB

'

:

Polypetalse,

Separation of the sexes, which in the Animal King-

dom

is

universal amongst the higher groups,

Vegetable

Kingdom no

development
This

is,

;

and

is

is in

indication of a high or low

a fallacious guide to

no doubt, connected with the

in

the

transmission

of

the

sperm-cell or

the pistil or germ-cell

is

directly

brought about by external agencies, and not by the

affinity.

fact,

plants

antherozoid to

the

that

8s

spontaneous action of the individijal of _either sexj

;

994

CLASSIFICATION OF PLANTS.

(BY

THE

EDITOR.)

epigynous Polypetalffi, and ending -with Goodeniece, Campanulacem, and Vacdniece, whicli
lead to the hypogynous Monopetalss.
Continuing the Monopetalous Series, its successive Cohorts seem to follow a fairly
natural sequence, terminating abruptly with Lahiatce, and followed by the Incompletse, with
Nyetaginece,

The Incomplete
and gamophyllons, at their head.
and less specialized floral organs, finally approachthose of Gymnosperms, which undoubtedly close the Dicotyledonous

whose perianth

is

petaloid

Series again exhibits a succession of less

ing in simplicity to
Class.

Commencing again yfith' Oompositce, and proceeding in the other direction, through the
epigynous Polypetalse, to the perigynous and hypogynous Orders, the succession of Cohorts
terminating with the Ranal is not unnatural.
On these grounds I am disposed to approve of the sequence adopted by De Candolle,
which places Monopetalge in the centre of the series, flanked on either hand by Polypetalss
and Incompletse, which two latter, as remarked above, have many cross affinities, but have
few affinities of consequence with Monopetalse.
The Cohorts may thus be fancifully
likened to the parti-coloured beads of a necklace, joined by a clasp, the beads touching at
similarly coloured points of their surfaces.
The position of each bead in the necklace
is determined by the predominance of colours common to itself and those nearest to it
whilst the number and proportion of the other colours which each bead presents, indicates
its claims to be placed elsewhere in the necklace
in other words, such colours represent the cross affinities which the Cohorts display with others remote from the position
they occupy.
In conclusion, the student must remember that the above sketches of systems and
their foundations are of a very superficial description, and that rapidly accumulating discoveries in the development of organs and of species, in dichogamy, in Fossil Botany, and in
the distribution of Plants in time and area, will no doubt one day throw a new light on
the whole subject, and teach us why it is that such and such modifications of form and of
structure are more or less faithful guides to affinity.
It is one thing to perceive affinities,
the power to do which is intuitive and possessed in very difierent degrees by different
persons, the child often detecting a consanguinity where the sage fails to see it when
pointed out to him it is another thing to seize the clues to such affinities, and, like Jussieu,
to generalize them, and develop them into principles of classification
^nd it is a third
and widely difierent thing to prove that such affinities are genetic and real, not chanceproduced or imitative
this is one of the deepest problems of nature, the solution of
which is to be arrived at through the patient labours of the anatomist and experimenter,
which alone can reveal the philosophy of classification.
;

I

'

;

;

:

—
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The

following synopsis of the Orders

descriptions contained in the

body of

is

intended to facilitate reference to the detailed
and to aflFord the student the means of

this work,

studying the subordination of characters for systematic purposes. The principal exceptions
are given to the diagnosis of the higher groups ; but the beginner must not expect to be
able to refer a Plant to its Order with much facility or any certainty, till he has laboriously
acquired a general insight into the principles and practice of classification.

SUB-KINGDOM

PBLENOGAMOUS, COTYLEDONOUS,

I.

or

FLOWEEING PLANTS.

Plants furnished with flowers, normally composed of whorls of foliar organs, enclosing
or ovules or both.
Fertilization effected by the action of pollen-cells on the
nucleus of an ovule. Propagated by seeds.

stamens

CLASS

DICOTYLEDONS.

I.

Stem, when perennial, furnished with a pith, surrounded by concentric layers of wood,
and that by a separable bark. Leaves with usually netted venation. Floral whorls usually
Embryo with two (sometimes connate)
in fours or fives, or multiples of those numbers.
In germination the radicle lengthens, and forks or branches.
cotyledons.

Sub-class
Ovules produced in a

Angiospermous.

I.

by the pollen-tube traversing a stigmatio
and hence the embyro-sac of the ovule.

closed ovary, fertilized

tissue to reach the cavity of the ovary,

DIVISION

I.

POLYPETALOUS.

Flowers with both a calyx and a corolla, the latter of separate petals.
exceptions to Monopetalous, p. 1005, and Apetalous, p. 1012, Divisions.)
Exceptions.
Menispermeie,

—

^In

(See also the

:—
the following Orders both apetalous flowers and flowers with connate petals occur
Olacimece,
Stercidiacece, Tiliaoea, Butace<e, Simarubece, Burseraceis,

CaryofhyUem, Malvacem,

iklastrinecB, Saxifrages, Orasstilaceis, Myrtaceas, Fassiflorm.

Apetalous flowers also occur in SaiMmculaoc<s, Magnoliaceis, Berberides, Sarracemace<s, Papaverdcets,
Canellacea, Bixfnece, Violarua, ZygophylUm, Geraniavea, Rhamnea, Sapindaces, TereUnthaeea;

OrueifertB,

3 s 2

—

;;
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Hamamelidca, Balsamiflufe, Haloragem, Gunneracea, Calliirichmea, RkieophorecB, Combreiacea,
Lythrarkw, Onagrarkm, SamydacecB, Loasem, Datiscemj Ficoidece, Tetragonieis, Cornece, Oarryacem.
Plants with connate petals also occur in Anonaceis, Pittosporem, FolygaUa, Portulacem, Tamariscinecs,
Bosace<e,

Camelliacets, Dipterocarpem, Humlriaceie, Diosmeee, Baisaminete, Meliacece, lUcinem, Stackhousim, Drosercicees,

Bruniaee<e, NapoUonea, MelastomacecB, Thirneraccte, Cucurbitacea, Cactem.

Seeies

TEALAMIFLOBAL.

I.

Sepals usually distinct and separate, free from the ovary.
Petals l-2-oo -seriate,
^ypogyjiousStamens hypogynous, rarely inserted on a short or long torus, or on a disk.

Ovary

superior.

Exceptions."— Connate sepals occur in a few orders. The calyx is adnate to the ovary, or to a fleshy
torus embracing the ovary, in Pceonia of BanunculaceiB, Calycanthacece, and in a few Anonacece, Nymphmaceie,
Portulacece, Capparideis, Bucm,ecs, Polygalem, Camelliacere, Vochysiacecs, TiliaceiB, and Dipterocarpe(B
petaloid sepals occur in apetalous Eaniinculacecs, in Berberidece, TilioAiem, and others; the stamens are manifestly
;

perigynous in a few DilUniaoea, Papaveracece, Capparidece, Moringece, Besedacets, Violarie<s,
Portulaceee, Malvacece,

and

Caryophylle<B,

Stercnliacea.

—

Carpels free or immersed in

Cohort I.
Ranales.
Stamens very rarely definite.
the torus, very rarely connate.
Micropyle usually inferior.

Embryo minute

in a fleshy

albumen.
*

Sepals usually 5 m- fewer.

Petals l-seriate.

PAGE
1.

Ranttjtculace^.

Sepals

often coloured and petaloid.

deciduous,

Petals often 0.

—

.

.

Albumen rumi-

6, 2-seriate.

embryo minute.

;

— Trees

....

leaves alternate, exstipulate

Herbs with alternate leaves, or shrubs
with opposite leaves .
171
2. BiLLENiACE^.
Sepals persistent, herbaceous.
Shrubs or trees, rarely herbs
leaves alternate
189
.

Petals usually
nate

.

—

3.

Caltcanihe^.

stamens

oo.

Flowcrs (J J
Pethan the sepals. Stamens 6, opposite the petals. Carpels 1-3.
Slender twining shrubs; leaves alternate, exstipulate
flowers minute, green
.
199
.
8. Beeberide^. Flowers i^.
Sepals and
petals each 1-3-seriate.
Anthers extrorse,
bursting by raised valves. Carpel 1.
Shrubs,
rarely herbs, not climbing ; leaves simple or
202
pinnate stipules minute
9. LAKDizABALEa;.
Flowers ^ $
SePetals 6, smaller than the sepals,
pals 3-6.

MBNisPERMEiE.

7.

.

.

—

Sepals (or petals) and

Carpels sunk in the receptaeular

tube.
Albumen 0. Cotyledons convolute.
—Shrubs leaves opposite, exstipulate
190
;

4.

.

MAGNOLiACEiE.

Flovrers

>^.

Sepals

and petals usually oo, l-oo -seriate. Torus or
gynophore often long. Albumen abundant

embiyo minute.

— Trees

5.

and stamens

oo -seriate.

(J

or 0.

— Climbing

ANONACEiE.

g.

;

leaves com-

shrubs;

Sepals 3.

205

NYMPHjsiNEiB.

Flowers ^.

Sepals

Stamens
Petals 3-oo , l-oo -seriate.
hypogynous or attached to the torus.
Carpels free or connate, or plunged in a
fleshy obeonic torus.
Aquatic herbs leaves
3-5.
00

195
Flowers

—Usually climbing shrubs

10.

Petals

?.

leaves exstipulate
6.

.

pound
192

ScHizANDKE^. Floweis

....

;

or shrubs; leaves

alternate

,

196

tals usually 6, shorter

;

* * Sepals or petals 2~B-seriate.

or shrubs;

,

—

usually floating

;

;

flowers solitary, on scapes

.

207

—

Cohort II. Parietales. Stamens oo or definite. Carpels connate into a 1-celled
ovary with parietal placentas, rarely spuriously 2- or more- celled by the prolongation of
the placentas.
(Carpels free in a few Papaveracece and BesedacecB
ovary regularly 3- or
;

more- celled in some Sarraceniaeem, Fa/paveraceoe, Capparidece and Bixmece.)
*

Embryo

minute, in the base of a fleshy albumen.

Flowers regular.,
SAERACENiACEiE.
Stamens oo , free, Ovary 3-5-celled pla11.

;

centas axile.

— Scapigerous herbs

cal pitcher-shaped leaves

12.

Papa.veeacE-«).

.

with radi.

Flowers

.

.212

regular.

—

; ;

COHOETS AND ORDERS.

THE

(BY

EDITOR.)

997
FAGE

Staniens oo

Ovary 1-celled; placentas
parietal.
Herbs, rarely shrubs, with alternate leaves and milky juice
214
13.
Ftjmakiace^.
Flowers irregular.
Stameus 6, in two bundles, rarely 4, free.
Ovary 1-celled placentas parietal. Herbs,

Calyx 4-8-partite. Petals 4, 8, 2, 0, often cut.
Stamens 3-40.
Fruit various. Herbs or shrubs leaves al-

erect or climbing

Flowers regular. Sepals
3-5.
Stamens many. Ovules orthotropous.
Embryo curved. Leaves opposite or alter-

,

free.

—

.

,

,

.

—

leaves alternate, usually

;

236

* ' *

Embryo

large, irtjleshy

albumen,

18. ClsiiNEJS.

218

multifid

;

ternate

—

;

Resedace^.

17.

—

Embryo

* *

Moringeae)

albumen

;

19.
0.
lar.

and petals 4 each.

CETJCli'ERa). Sepals

14.

Stamens

6,

4 longer.

very rarely shrubs

Stamens 4 or

or 0.

Ovary

oo

sule or berry.

— Shrubs,

232

MoRiNGEJE.

Sepals and

—

........

pound

BixiNE^. Sepals 2-6. Petals various
Stamens oo free, inserted on a disci-

21.

or 0.

,

form torus.

;

235

243

exstipulate

petals 5.

Stamens 8-10, perigynous. Capsule elongate,
Trees
leaves alternate, com-

3-valved.

Canellaceje.

—

leaves

;

alternate
? 16.

Flowers regular. Sepals 4-5. Petals 4r-5-0. Stamens 20-30, on
the outside of a tube formed by the filaments.
Berry 2-oo -seeded. Aromatic trees ; leaves

Fruit a cap-

trees or herbs

240

late

20.

often perigynous.

,

1-celled, usually stalked.

;

—

221

CAPPAEIDBJ3. Sepals 4-8. Petals 4-8

15.

'

—

leaves alternate

;

ViOLAEiE^. Flowers usually irreguSepals 5. Stamens 5 anthers usually

curved ; connective usually dilated above the
cells.
Fruit usually a capsule.
Embryo
straight.
Leaves opposite or alternate, stipu-

Capsule usually spuHerbs,

riously 2-celled, or 2-multi-locellate.

238

nate, usually stipulate

large, cici-ved (except in

late or not.

—Shrubs

or trees; leaves stipu-

(See also 102, Samydacece)

,

243

—

Cohort III. Polygalales. Sepals and petals 5 each, rarely 4 or 3. Stamens as
Ovary 2- (rarely 1- or more-) celled. Albumen
or twice as many as the petals,
Herbs or shrubs leaves exstipulate. (Petals and stamens 1-3 or
fleshy, rarely absent.

many

—

more in

Vochysiacece.)

Flowers regular. SeStamens 5, free.
Trees or erect or twining shrubs; leaves

as

23. PiTT0SP0EB.a!.

23.

Flowers irregular. SeStamens usually 8,
Herbs, shrubs or trees

—

leaves usually alternate, simple, exstipulate 249
236. Tbbmandrea Flowers regular. Se.

pals

and petals

3, 4,

249

to

the

ovary,

Sepals

sometimes

5,

unequal,

posterior

hypogynous or perigynous. Stamens several, usuShrubs or trees leaves
ally one fertile.
usually opposite or whorled, simple ; stipules
1, 3,

or 5,

—

Stamens twice

5 each.

Heath-

shrubs, often

spurred or gibbous. Petals

Petals 3-5.

monadelphous.

— Small

VocHTSlACB^.

24.

adnate

PoLTaAXEiE.

pals 5.

free.

exstipulate

247

alternate, simple, exstipulate

many,

like; leaves alternate, opposite or whorled,

pals and petals 5 each.

;

251

or small

—

Sepals 2-5, rarely 6.
Petals
Caryophyllales. Flowers regular..
Cohort IV.
Ovary 1Stamens as many or twice as many, rarely more or fewer.
usually as many.
Embryo usually
Qelled, or imperfectly 2-5-celled ; placenta central, free, rarely parietal.
(Petals connate in some Portulacem and Twmariscinece.)
curved, and in a floury albumen.

This Cohort
35.
tals

is

closely allied to

Feankeniacb*.

4-5, long-clawed.

Placentas 2-4, parietal.

embryo

straight.

XIV.,

Ficoidales,

PeStamens as many.

26.

Sepals connate.

— Herbs

Albumen
or

mens

fleshy;

.

Caetophyilejj.

Sepals 3-5, free or

Petals 3-5, clawed or not. Sta3-5 or 6-10. Placenta usually central

connate.

and

undershrubs;

leaves small, opposite, simple, exstipulate

and XXVII., Ghenopodiales.

262

—Herbs, rarely shrubby

free.^

posite, simple, stipulate or not

;

leaves op.

.

254

;
'•

;

.

SYNOPSIS OF THE CLASSES,

998

Sepals usually 2.

Pe-

Stamens various.

Pla-

PoETTJLAOB^.

27.

tals 4-5, rarely oo.

centa central.

—IJerta;

5-00

leaves alternate or

opposite, simple, stipulate or not

.

.

.

Tamaeiscinejb.

28.

Sepals

5,

rarely

259

Placentas 3-5, central or parietal.

.

4.

Stamens

Petals as many, free or connate.

—

Shrubs or herbs; leaves minute, alternate,

263

simple, exstipulate

—

Flov^rers regular.
Sepals and petals each usually 4-5,
Cohort V.
Guttiferales.
imbricate in bud.
Stamens usually oo.
Ovary 3-oo -celled, rarely 2-celled, or of one

carpel

;

placentas on the inner angles of the

Flowers J

Elatine.^;.

29.

definite.

— Herbs

or shrubs

;

Stamens

•

usually

00.

—Herbs

33. MAECGRAViACB.a).

Flowers ^

.

.

264

Trees or shrubs, erect or climbing; leaves

or shrubs, rarely trees;

....

Sepals

•

Stamens usually oo.—

a circumsciss cap.

Stamens

Flowers ^

Petals 2-6, free or connate, or forming

2-6.

leaves small,

opposite or fascicled, simple, stipulate
30. HTPERioiNE.a5.

cells.

alternate, simple, exstipulate;

flowers usu-

shrubs; leaves opposite or whorled, usually

umbelled or spiked, and furnished with
276
hooded bracts
Calyx34. DiPTBROCAEPE^. Flowers ^
usually enlarging greatly in fruit.
Stamens
00 or definite.
Trees or shrubs ; leaves

coriaceous, simple, exstipulate; flowers usu-

coriaceous, alternate, simple, often stipulate

3-chotomous cymes or panicles
268
Flowers usually ^.
Sepals 5. Petals free or connate. Stamens

flowers panicled

leaves opposite or whorled, simple, exstipu-

usually gland-dotted

late,

31. GTIIIIFEB.S!.

Stamens usually

4-6.

pals

Flowers rarely ^
oo.

.

— Trees

ally in

ally

266

Se-

.

or

.

—

.

32. CAMBLLiACEiE.

00

.

—Trees

nate,

or shrubs

;

exstipulate;

simple,

flowers

271

axillary or panicled

Cohort VI.

Malvales.

nate, valvate or imbricate.

Ovary 3-oo
rarely trees
36.

Petals as

many

stipules caducous

;

0.

Sepals

5,

3.

inserted within

dichotomous cymes or panicles

irregular.

or

,

or shrubs

leaves

;

;

flowers

.

.

.

278

rarely 2-4, free or con-

Stamens usually

oo

and monadelphous.

ovules in the inner angles of the

;

Malvacb^.

or horizontal.

in

— Trees

Sepals

.

cells.

— Shrubs,

leaves alternate, usually stipulate, simple or compound.

anthers 1-celled.

—

Stamens monadelphous
Ovules usually ascending
Leaves alternate; stipules

....

various, rarely obsolete
37.

—Flowers rarely

-celled (rarely of 1 carpel)
;

a toothed cup.
alternate, simple

usually

Flowers J

Stamens lO-oo

Petals 0-6.

leaves usually alter-

277

Ohl^nace^,

35.

Stamens mon-

Steeotjliacb^.

poly-adelphous ;

anthers 2-celled.

ascending or horizontal.

—Herbs

trees; leaves

38.

279

Seeies

TiLiACE^.

at the base only

pendulous.

or

Ovules

shrubs

simple or compound, usually

alternate and stipulate

various or

II.

;

free or

connate

anthers 2-celled.

Ovules

— Shrubs

leaves alternate,

or

283

Stamens

or trees, rarely herbs;

rarely

opposite;

stipules

288

BISGTFLOBAL.

Sepals distinct or connate, free or adnate to the ovary.
Disk usually conspicuous, as
a ring or cushion, or spread over the base of the calyx-tube, or confluent with the base of
the ovary, or broken up into glands.
Stamens usually definite, inserted upon or at the

outer or inner base of the disk.
Exceptions

—Disk

Ovary

superior.

inconspicuoiia or flat in Malpighiacea

lAnecB, Oxalidem, Geraniacem,

Simarubem,

;

often reduced to minute glands or absent in

Olacinece, lUcinem, and a few other Orders.
Stamens sometimes perigynous in Chailletiaoeis, Ehamnece, Anacardiacece, Celastrinem, Stackliouskcs, Burseracea
indefinite in a few genera of various Orders.
Ovary more or less inferior in some Olacines, Bhamnea, and
Celastrinete, Coriarkce,

;

Aiiacardittcecs,

—

;;

;

-

COHORTS AND OEDERS. (BY THE EDITOR.)

—

Cohort VII.
Geraniales.
Flowers often irregular.
Disk usually annular, adnate
to the stamens, or reduced to glands, rarely 0.
Ovary of several carpels, syncarpous

subapocarpous

or

ovules

;

1-2,

rarely

oc,

ascending

pendulous

or

;

raphe usually

ventral.

LlNE^. Flowers

30.

regular. Sepals imDisk of 6 glands out-

bricate, eglandular.

Ovary 3-5-celled;
Albumen fleshy. Herbs or

side the staminal tube.

shrubs

;

leaves simple, rarely opposite, xisu-

293

Erytheoxyie^.

Flowers

Sepals imbricate, eglandular.

regular.

l-seeded

Ovary 2-3-celled.
albumen scanty .^Shrubs

;

alternate,

simple, entire,

longitudinally in

Ovary

5.

42.

HuMiRiACE^.

cells

1-oyuled.

Disk
Stamens lO-xi
Ovary 5-7-celled

— Trees

leaves

;

43.

dular outside.

5,

of 2-3 1-ovuled carpels

;

Ovary usually lobed,
styles 3.
Seed ex-

—

Trees or shrubs, often climbing ; leaves usually opposite, simple or lobed,
299
stipulate or not
44. CoKiABiE^. Flowers regular. Petals
Stamens 10. Ovary 55, small, fleshy.
albuminous.

lobed, of 5 1-ovuled carpels
apocai-pous.

;

Albumen scanty

Fruit

styles 5.

or

sule or indehisceut drupe.

3-celled

Stamens
cells

;

leaves

Flowers irregular.

LimnanthbjB,

50.

or shrubs leaves usually opposite and com.303
.
pound, not gland-dotted, stipulate
Flowers in the bracts of
? 46. BA-TIVEX.

— Herbs

—A

leaves opposite, fleshy, simple, exstipulate.
306, 738

308, 311

Flowers regular.

Se-

Petals

,

—

exstipulate

.

.

.

.

308, 313

.

RuTACBiE.
Flowers usually regular.
Petals 4-6, hypogynous. Stamens 8-10, free.
Disk thick. Ovai-y 3-5-lobed cells 2-4-oo 51.

;

Fruit

styles lateral or gj'nobaaic.

;

Seeds albuminous.

—Leaves

alter-

simple or compound, strong-scented,

nate,

315

Flowers regular. PeStamens
tals hypogynous, free or connate.
Disk large. Ovary not lobed;
definite or 00.
62. Atjbaniiaceje.

cells

1-w -ovuled

berry.
nate,

;

style terminal.

Seeds exalbuminous.

Fruit a

— Leaves

alter-

compound, gland-dotted, exstipulate.

—

connate and adnate to the base of the bract,
seaside shrub;
4-celled; cells 1-ovuled.

leaves

.

Stamens twice as many, subOvary 5-lobed; cells 5, 1-ovuled
Ripe carpels free, indehistyle gynobasic.
scent.
Herbs; leaves alternate, much cut,

;

Calyx
'^ free.
unisexual spikes or cones.
Petals 4, clawed.
campanulate, 2-lipped.
Stamens 4.— ? Perianth 0. Ovaries 8-12,

.

;

perigynous.

exstipxilate

Ovary

Ovary

hypogynous.

perigynous.

irregular. Sepals 5, or 4, usually free, eglanStamens with a scale at the base of
dular.

—Herbs

Se-

Petals peri-

pals 3-5, valvate or sub-imbricate.

capsular.

.

8,

1-ovuled.

alternate, simple, exstipulate

301
leaves opposite, simple, exstipulate
Flowers regular or
45. Zygophvllb.'e.

the filaments. Disk usually fleshy.
angled or lobed; cells 2-oo -ovuled.

— Herbs;

308, 309

ovuled

0.— Shrubs
.

forming a cap
Fruit a cap-

opposite alternate or whorled, simple, exsti-

gynous.

Flowers regular or

several often antherless.

5-celled.

pals unequal, posterior spurred.

2 or all usually 2-glanStamens often monadelphoua,

Sepals

irregular.

Ovary

49. TkoPjEoleje.

298

Malpighiacb*.

anthei'S connate,

pulate

alternate,

simple, exstipulate

Flowers very irregu-

Petals 3-5, very unequal, imbricate, caducous.
to the ovary.

Sepals small.

connective conical, fleshy.

306

Balsaminb^.

Stamens 5;

Sepals

5-celled.

Herbs, rarely trees; leaves alternate, com296
pound, stipulate
usually toothed or lobed.

leaves opposite

;

compound, usually

Sepals 3-5, caducous, posterior spurred.

lar.

294

Flowers regular.

Petals

—Herbs, rarely shrubs

48.

folded

stipulate,

con-

5,

a central column,

stipulate

leaves

bud

41. OxALlDE.*!.
5, imbricate.

;

Petals

5, adiiate to

or alternate, simple or

5,

a basal appendage.

Carpels

forming a 5-celled ovary, produced above
Capsule of 5
follicles, rolling back elastically from the
axis.

with
Drupe

Petals

Flowers often irregu-

imbricate.

5,

into a beak; cells 2-ovuled.

ally stipulate

40.

Sepals

torted.

—

calls 2-ovuled.

Geeaniace^.

47.
lar.

315, 318
53.
lar.

DiosMEiE.

Flowers regular or irregu-

Petals 4-6, free, imbricate or valvate.

Stamens 4-5 or 8-10. Disk free or perigystyle ventral or
nous. Ovary apocarpous
Fruit of cocci. Seeds albuminous or
basal.
;

not,— Shrubs;

leaves opposite or alternate,

—
;,

SYNOPSIS or THE CLASSES,
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simple or compound,

gland-dotted,

or

exsti-

pulate
54.

;

315, 321

ZANTHOXTLEa).

Flowei's regular, often

Stamens 3-6 or 6-10.
apo- or syn-carpous;
various.

—Trees

Disk

free.

Calyx

Ovary

cells 2-ovuled.

or opposite, usually

Fruit

entire, 2- 5-celled

exalbuminous.

315, 323

usually 1-ovuled carpels.

unisexual.

;

pels 4-5-Qo

,

331

Petals 3-7, free

Calyx small.

Stamens usually twice as many as the petals,
Disk free. Ovary entire;
monadelphous.
Trees or shrubs;
cells usually 2-ovuled.

—

leaves simple
.

.

or connate or adnate to the staminal tube.

compound, not gland-dotted ,
326
66. OCHNACE.S).
Flowers 5; regular or
sub-regular. Sepals 4r-5. Petals 4-5 or 8-10.
Stamens definite or oo, anthers with terminal
pores. Disk usually large, not glandular. Caror

trees or shrubs;

Flowers regular, ^ or

Meliace^.

58.

Fruit various.

Trees or shrubs, usually bitter

— Balsamic

329

or

leaves alternate, compound, exstipulate

SiMAKUBBJS.

Flowers regular, unisexual.
Petals 3-5-0, hypogynous, imbricate, or valvate.
Stamens 3-5 or 6-10-ao
Disk free. Ovary of 2-5 free or connate,
55.

1-2-ovuled.

cells

;

.

Disk
Ovary
Seeds

the calyx-tube.

or adnate to

free

compound, gland-dotted,

exstipulate

Stamens 3-5 or 6-10.

valvate in bud.

or shrubs; leaves alternate

.

regular.

g,

imbricate

3-5,

Petals

3-5-fid.

.

Flowers

BtjRSDRAOE*.

57.

Petals 3-5, imbricate or valvate.

tmisexiial.

trees; leaves alternate,

not.— Shrubs or

simple, rarely pinnate, stipulate

.

1-00 -ovuled, free or connate, or

leaves usually compound, exstipulate

to the corolla.

2-ovuled.

cells

connected at the base only by the gynobasic
style, fleshy when ripe.
Seeds albuminous

Sepals

sexual, regular.

Petals 2-lobed.

.

.

333

Flowers ^ or uni-

69. CHAiLLBiiACEiE.

5, free

Stamens 5,
Disk various.

— Trees

or connate.

free or adnate

Ovary

entire

....

or shrubs;

alternate, simple, stipulate

leaves

336

—

Cohort VIII. Olacales. Flowers regular, 5 or unisexual. Calyx small. Disk free,
cupular or annular, rarely glandular or 0. Ovary entire, l-oo -celled ovules 1-3 in each
Albumen usually
cell, pendulous
raphe dorsal, integuments confluent with the nucleus.
;

;

copious, fleshy

(This Cohort

embryo

;

small.

— Shrubs

is closely allied to

XXXVII.,

or trees

Petals usually valvate.
60. Olacine^.
Ovary 1- (rarely imperfectly 2-5-) celled, or
Fruit 1-seeded.
with 3 unilateral cells.
See also 115, Cornea, and 214, Santa-

3-00 -celled.

61, IiiciNEjE.

Petals imbricate.

exstipulate.

Fruit of 3-oo 1-

Disk obsolete.

338
EMPETEBiE. Sepals 2-3. Petals free,
Filaments persistent. Disk 0.
imbricate.
Stigma sessile, with radiating lobes. Small
340
shrubs with Heath-like leaves
.
.
.
seeded pyrenes

.

.

.

.

.

.

62.

—

336

lacece

leaves alternate, simple,

;

Santalales.)

Ovary

—

Cohort IX.
Celastrales.
Flowers 5 regular corolla hypogynous or perigynous.
Disk tumid, adnate to the base of the calyx-tube or lining it.
Stamens as many as the
petals or fewer, rarely twice as many, perigynous or inserted outside the disk or on its edge.
Ovary usually entire ovules 1-2 in each cell, erect raphe ventral. Leaves undivided,
except in AmpelidecB and Stajphyleaeece.
,

;

;

Calyx small, imbri-

63. CBtASTEiNE.a;.
cate.

Shrubs or trees

;

;

filaments subulate.

cate.

Petals 4-5.

Calyx small, imStamens 3, rarely 2,

usually inserted on the face of the disk

filaments flattened,

recurved.

— Shrubs

or

Petals 5, free.

outside

342

636. HippocKATiEiE.
bricate.

;

sti*

343

C4. STAPHTLEAOEiE.

leaves usually alternate,

stipulate

leaves simple, usually opposite

;

pules minute or

Stamens 4^5, inserted at the

outer base of the disk

4, 8,

trees

Petals 4-5, sub-perigynous, spreading,

imbricate.

—

;

the

disk

;

Calyx large, imbriStamens 5, inserted

filaments

subulate.

—

Shrubs; leaves opposite, compound, stipu344, 353

late
65.
5,

Calyx small. Petals
often connate.
Stamens 5,

SiACKH0irsiE«.

narrow, erect,

perigynous, inserted on the edge of the disk.

COHORTS ANU ORDERS. (BY THE EDITOR.)

—

Ovary lobed. Herbs leaves alternate, simnarrow stipules minute or
346
66. RHAMNEa;. Calyx-lobes valvate. Pe-

ple,

;

;

.

tals imbricate,

small,

concave, or

mens usually perigynous,

.

inserted on the

edge of the disk, opposite the petals.

Ovary

free or adnate to the disk or inferior.

—Trees

or shrubs; leaves alternate, stipulate

.

.

Ampelideje.

Calyx small, lobes imStamens
inserted outside the disk and opposite to
the petals.
Ovary free,
Shrubs, usually
climbers leaves simple or compound, stipu67.

Petals valvate, caducous.

bricate.

—

Sta-

0.

1001

;

349

late or not

346

—Flowers often irregular and

unisexual.
Disk tumid, adnate
Stamens perigynous or inserted upon the disk,
Ovary entire lobed or apocarpous ovules
or between it and the ovary, usually definite.
1-2 in each cell, usually ascending with a ventral raphe, or reversed, or pendulous from a
Embryo often curved, or
Seed usually exalbuminous.
basal funicle, rarely oo horizontal.
crumpled. Shrubs or trees leaves usually compound.

Cohort X.

Sapindales.

to the base of tbe calyx or lining its tube.

;

—

;

Sapindacb^.

68.

Petals 4-5. or

0.

—

Flowers often irregular.
Stamens fewer or more

.

;

4r-5.

bryo large,

Stamens 6-8, deolinate.
exalbuminous cotyledons
;

Em-

pound, exstipulate

....

tals

4 or

clined.

6,

the

fifth

Embryo

minute,

Stamens

363, 366
4, in-

small, green, in copious al-

Series III.

irregular,

g

or unisexual.

Petals as

many

many, or 0.
Ovary 1-celled, with a 2-3-fid style, or 2-5celled ; cells 1-ovuled ; ovules pendulous

com-

Melianthb^. Flowers irregular. Pe-

71.

.

as

fleshy,

often connate.---Trees ; leaves opposite,

.

.

—

curved or spiral. Leaves usually alternate,
351
simple or compound, stipulate or not
Flowers regular. Petals
69. AcEKiNE*.
4-5 or 0. Stamens as many as the petals or
more. Ovary central. Embryo albuminous
cotyledons folded or convolute.—Leaves op.
363, 354
posite, usually simple, exstipulate
Flowers irregular.
70. HiPPOCASiANEiB.
Petals

;

.

than the petals, rarely as many. Ovary often
Embryo exalbuminous, usually
excentric.

.

bumen. Herbs or shrubs leaves simple or
353, 358
compound, usually stipulate
Flowers regular, usually
72. Sabiace^.
Bracts, sepals, petals and stamens usu^
ally so whorled as to be more or less reguStamens free
larly opposite to one another.
or adnate to the petals, some often sterile.
Embryo with thick or rugose or membranous
and contorted cotyledons.—Trees or shrubs;
359
leaves alternate, often simple, exstipulate
Flowers regular or
73. TEEBBiNTHAGEa;,
the

sepals

from a basal

or

as

funicle, or attached to the inner

angle- of the cell.

Seeds

twice

Fruit usually a drupe.

exalbuminous.

— Trees

leaves various, exstipulate

....
or

shrubs;
360^

OALYGIFLOBAL.

Petals 1-seriate, perigynous
Sepals connate (rarely free), often adnate to the ovary.
tumid
or raised into a torus or
rarely
calyx,
of
the
Disk adnate to the base
or epigynous.
the
outer margin of the
beneath
or
on
usually
inserted
perigynous,
gynophore. Stamens
disk.

Ovary frequently

inferior.

—

Mowers uisually ? regular or irregular. Carpels 1 or more,
Eosales.
variously united afterwards with the calyx-tube, or
sometimes
in
bud,
free
quite
usually
enclosed in the swollen top of the peduncle ; styles usually distinct.
Cohort XI.

* Ovules inserted on the inner

,

angle of the

carpel, rarely hasal or parietal,

74.

mens

CONNARA0EJ5.
definite.

Flowers regular.

in each carpel, basal, orthotropous.
follicle.

Sta-

Carpels 1-5, free; ovules 2

Fruit a

Seeds often albuminous.— Trees or

shrubs; leaves alternate, compound, exstipulate

•

-364

—

; ;;
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Leguminos^;. Flowers reg^ular or irStamens usually definite. Carpel

75.

83. PAENASsrBJS.

regular.
1,

excentric; ovules anatropous or amphitro-

pous

style terminal.

;

rarely albuminous.

Fruit various.

— Herbs, shrubs

leaves usually alternate,

tals usually free,

Seeds

or trees

compound, and

sti-

pulate

364

nous.

Stamens as many as the

pels as

many

leaves simple

or

77.

Saxifrages.
perigynous

tals

minous.

;

—Herbs

.

Philadelphes.

.

.

regular.

5, alternate

5-celled

;

with palmate

— Shrubs

nous.

;

coriaceous, exstipulate
80. RiBESiACEiB.

80h. BEGONiACEiB.

Seeds sub-albumi396, 393

.

.

....

453

86.

— Scapige.

392, 402

simple,

exstipulate

Ovules usually 1 or few, pendulous

HAjiAMBLipBa!.

;

—

in the petalous, alternating

Ovary 2-celled

;

(Tribe 2) 392, 401

styles

;

Capsule 2-valved. Seeds
Shrubs or trees; leaves alter-

ovules 2-cc

albuminous.

Sta-

cell.^

Flowers regular, §

Petals 4-5, free or 0, perigyStamens oo in the ape-

.

nate, simple, stipulate

399

from

nous or epigynous.

free

mens 8 or 10, with alternating staminodes.
Ovary oblong, 4-lobed at the top, 4-celled
ovules many. Capsule lostigma sessile
culicidal.
Seeds albuminous,— Scapigerous
.

fascicled,

talous flowers, 4-5
with staminodes.

•

Petals perigynous, clawed.

leaves radical

or

or unisexual.

(See No. 107.)

FBANCOACEiE. Flowers regular. Calyx

;

Capsule

leaves radical

;

the top of the

—

herbs

stigma

1-celled;
parietal.

Seeds albuminous.

simple,

alternate,

Flowers regular. Calyx
Stamens 12, perigynous.
Carpels 6, 1-ovuled. Follicles membranous.
Seeds albuminous. Scapigerous herbs with
crowded radical leaves, some of which are
82.

many,

393, 398

Corolla 0.

4-partite.

superior,

RiBBSiACES. Flowers regulai'. Petals imbricate, and stamens 5, epigynous.
Ovary 1-celled; ovules parietal. Berry manyseeded. Seeds albuminous.
Shrubs; leaves

* * *

(See 85i.)

transformed into pitchers

ovules

scattered

81. CBPHALOTE.a!.

6-fid.

Ovary

Ovary

scales.

....

leaves

nodes.
sessile;

—

Sta-

ovules many, axile.

style simple;

Fruit a drupe or capsule.

405

856.

393, 394

mens

herbs or

or alternate,

Paknassiejb. Flowers regular. Calyx
5-partite.
Petals hypogynous or perigynous.
Stamens 5, alternating with fringed stami-

rous 1-flowered herbs

Petals

5, perigynous, imbricate or contorted.

radical

85fl!.

3-4-valved

many. Fruit capsular. Seeds albuminous.
Shrubs ; leaves opposite, simple, exstipulate.
Flowers regular.

— Scapigerous

leaves

bristles

Petals epigynous, valvate or contorted. Stamens double the number of petals or more.
Ovary many-celled ; styles combined ; ovules

79. BEExiACE.a;.

;

clothed with stalked glands or fringed with

Seeds albu-

Flowers

;

Seeds albuminous.

shrubs or trees; leaves alternate opposite or whorled, simple or compound, stipulate or not
389, 392
78.

Pe-

Ovary 1-celled styles distinct ovules
many, parietal or basilar. Capsule 1-3-celled.
small shrubs;

Carpels free or connate;

ovules anatropous.

Flowers regular.

perigynous or hypogy-

nous.

Flowers regular. Peepigynous.
Stamens

or

usually definite.
styles free

tals 4-5, marcescent,

374

.

Placentation parietal or basal.

Deosbraces.

85.

alter-

nate and stipulate

Carwith a

.

* *

trees

compound, usually

or

petals.

as the stamens, distinct,

gland or scale at the base of each carpel,
2-00 -ovuled, follicular when ripe.
Seeds ex-

;

shrubs

Pe-

albuminous.
Herbs, rarely shrubs, usually
succulent ; leaves various, exstipulate
403

tropous; styles ventral or sub-terminal. Seeds

— Herbs

Flowers regular.

perigynous or sub-hypogy-

—

76. RosACE.a;.
Flowers usually regular.
Petals 4-5, perigy nous and sub-epigynous, or
0.
Stamens usually oo. Carpels l-oo , free
or variously connate ovules usually 2, ana-

exalbuminous.

(See 85a.)

84. Orassulaces;.

87. BAESAMilfLTJS.

.

.

.

'

.

.

heads or catkins, bracteate.

Perianth single

Stamens crowded amongst the bracts;
Ovary 2-celled; styles
anthers 4-angled.
orO.

ftee;

ovules

oo.

heads, 2-valved.

Capsules aggregated in
Seeds albuminous. Trees

and shrubs; leaves
late

—

alternate, simple, stipu-

411, 410

This division should perhaps form a separate Cohort, but the affinity between Saxifragees and
mclidem is very close indeed.
'

408

Flowers unisexual, in

Hama-

;;

;

COHOETS, AND ORDEES.
Flowers regular, ^

88. BKTJKIACEJ3.

Stamens 4-5,
Ovary free or
celled

styles

;

,

in

adnate to the petals.

Calyx-teeth 2-3 or 0.
concave or 0. Stamens

more

when very

or less connate

ovules

;

—

Shrubs

;

leaves

Heath-like, exstipulate

mens

.

Petals 2-4, epigynous, or

styles 2

opposite the petals

ovule

;

1,

Ovary

pendulous.

Seed albuminous

simple, stipulate

;

Fruit

embryo mi-

;

leaves alternate,

flowers minute.

;

416 (and Gunnera) 414

OALllTKieHiNEA Flowers g

?91.

Sta-

0.

of uni-

anthers basiflxed.

;

.413

.

^

Petals 2, epigynous,
2,

nute.— Large or small herbs

alternate.

.

;

large

indehiscent.

Flowers regular, ^ or

89. Hai,oeage;b.

unisexual.

1-celled

Seeds

Fruit capsular or indehiscent.

albuminous.

Flowers

inferior or semi-inferior, 1-3-

free or

1003

sexual, in dense or lax spikes, ebracteate.

pendulous, in the 1-celled ovaries 1 or 10, in
the 2-3-celled 1 or 2 collateral from the inner
angle.

EDITOR.)

Gttnneeacejs.

90.

Petals 4-6, "perigynous.

spikes or heads.

THE

(BY

or uni-

Stamens

or 2 scales.

Petals

sexual.

1 or

Ovary 1-4-celled styles 1-4
ovules solitary, pendulous in each cell. Fruit
Herbs
small, indehiscent. Seed albuminous.

2 at the base of the ovary

or small shrubs

cell.
Fruit indehiscent, 4-lobed. Seed albuminous. Tender water-herbs; leaves op-

definite.

;

Ovary

—

leaves alternate, rarely op-

;

posite or whorled, simple or

much

flowers usually small, axillary

.

.

;

styles

414

3,

filiform,

ovules solitaay, pendulous in each

—

divided

.

4-celled, 4-lobed;

distinct

anthers basifixed.

;

....

posite, simple, exstipulate

—

417

Ovary syncarpous,
Cohort XII. Myrtales. riowers regular or sub-regular, usually §
placentas axile or apical, rarely
style undivided (very rarely styles free)

usually inferior
basal.

—Leaves simple, usually quite entire (rarely

* Ovules

pencMims from
ovarian

92.

Rhizophoee^,
perigynous

Petals

toothed or cut.
as the petals.

or fleshy.

shrubs;

— Trees

opposite,

and exstipulate

rarely alternate

CoMBRETACE^.

Petals epigynous.

Napoleoneje.

Calyx-lobes valvate.

double, the outer plaited, the inner multifid.

Stamens many; filaments united into a peOvary 5-6-celled stigma
discoid ovules several in each cell.^ Shrubs ;..

usually

epigynous,

leaves simple,

3-foliolate in OorribreiMcecB],

Corolla epigynous, simple and multifld, or

Calyx-lobes valvate.

or

;

95.

the top of the

cell.

taloid cup, or free.

Stamens 2-4 times as many
Ovary 2-6-celled, superior or

Albumen

inferior.

93.

.

;

leaves alternate, simple, exstipulate

or

96.

stipulate,
.

.

.

418

Melastomace^.

.

.

426

Calyx-lobes usually

Petals epigynous or perigynous,

imbricate.

Stamens 3-12, usually deand of 2 forms anthers usually opening by pores, inflexed in bud. Ovary free
contorted in bud.

Oalyx-lobes valvate.

Stamens usually

;

;

clinate

definite.

Ovary 1-oelled ovules 2-5, funicles long.
Drupe 1-seeded. Embryo convolute or folded,
exalbuminoua.--Shrubs or trees; leaves op-

;

;

posite

or

alternate,

—

simple, very rarely 3-

420

foliolate, exstipulate

* *

or adnate to the calyx-tube, l-2-oo -celled.
Fruit capsular or berried. Seeds numerous,
minute, rarely few large, exalbuminous.

(soli-

97.

definite.

inferior, rarely

Ovary

free,

Stamens

inferior,

l-oo -celled.

or

428

Ltthkariea

2-00 -celled

od,

;

cells

exalbuminous.

semi-

Calyx-lobes va,lvate.

—

oo-ovuled.

Herbs

trees

Seeds small,
or shrubs

leaves usually opposite, simple, exstipulate

Fruit a

Seeds exalbuminous.—
capsule or berry.
opposite or alternate,
leaves
shrubs;
Trees or
exstipulate
simple, often 3-plinerved, usually

and gland-dotted

leaves opposite

crumpled in bud. Stamens usually definite.
Ovary free, rarely adnate to the calyx-tube,

Calyx-lobes valvate or

Petals epigynous.
"

rarely

;

Petals perigynous, rarely epigynous, usually

and Trapece).

imbricate.

herbs

plinerved

tary orfeiv, and apical or basal, in some
MyrtaceeB, Melastomacece, OnagrariecE,

Mtbtacea

trees, rarely

or whorled, simple, exstipulate, usually 3-.5-

Ovules usually numerous, and axile

94.

Shrubs or

;

^'^'^

.

OuNlEiE. Calyx 4—5-toothed. Petals
epigynous, with sometimes interposed scales.
Stamens 4-5-oo filaments flexuous in bud.
cells 2-3-a) -tivuled.
Ovary 2-4-5-C9lled
98.

;

432

—

—
SYNOPSIS or THE CLASSES,

1004

Embryo curved

Berry or drupe 3-4-celled.
or spiral, exalbuminous.

— Shrubs

simple,

opposite,

not

exstipulate,

mens

00,

minous,

Pe-

Calyx-lobes valvate.

100. ONAGEABiBiE.

.

.

Cohort XIII.

Fassiflorales.

the produced placentas
*

Flowers

§

,

horned,

Ovary semi-

4.

1-ovuled;

cells

Pe-

stigma

Fruit indehiscent, 2-4-8pined or

Embryo exalbuminous;

1-seeded.

cotyledons very unequal, one very large, the

435

other minute,
late,

—Floating

....

herbs

simple, exstipulate

usually

regular,

placentas parietal

;

;

leaves rosu-

or unisexual.

§

sometimes

439

Ovary

more- celled by

3- or

styles free or connate.

;

except some

2-celled;

flattened.

—Mowers
;

Stamens

tals 4, epigynous.
inferior,

Calyx-lobcs valvate.

usually inferior, syncarpous, 1-celled

Calyx-lobes valvate.

101. TbapEjE.

;

simple, exstipulate, not gland-dotted

436

late

imposed tiers of cells, upper tier with parietal,
lower with centi'al placentation. Berry traSeeds with
versed by membranous septa.
fleshy testa, exalbuminous ; cotyledons convolute.
A shrub leaves sub-opposite,

—

exalbu-

shrubs or trees;

leaves opposite or alternate, simple, exstipu-

Sta-

Ovary with 2 super-

many-seriate.

Embryo

— Herbs

straight.

2-4- rarely 1-

inferior,

celled; cells 1-oo-ovuled.

434

Qranateje.

Ovary

2, 4, or 8.

gland-

tals 5-7, epigynous, imbricate in bud.

Stamens

Petals 2-4, epigynous, contorted.

leaves

;

dotted
99.

;

Samydacea and

usually scandent;
or

orece.

compound,

leaves

simple

.....

out lateral tendrils

SAMTDACEiE. Petals like the sepals
Stamens definite, alternating with
Ovary inferior or superior, and
scales, or oo.
inserted by a broad base ; style rarely 3-5102.

alternate,

with or with-

stipulate or not,

446

or 0.

Embryo

fld.

straight, albuminous.

* * Flowers unisexual.

106. Ctjctjebitace^.

—Trees or

shrubs ; leaves usually alternate, simple, sti.
441
pulate or 0. (See also 21 Bixinece)
StaPetals epigynous.
103. LoASE^.
.

mens

many

rarely definite,

oo,

perfect.

Ovary

inferior

Embryo

sule many-seeded.

usually im-

ovules many.

;

Cap-

styles

3.

buminous.

Ovary

— Herbs or shrubs

nate, simple

or pinnatifid;

;

Petals

scales.

Ovary

free

;

perigynous,

style simple,

Capsule or berry usually
Embryo exalbuminous. Shrubs,

or styles 3-5.
stipitate.

—

Cohort XIV. Ficoidales.

lobed,

rarely

com-

or lateral

.

449

Perianth-scgments 2-

00, rarely definite;

anthers adnate.

usually 3-angled, 3-celled

;

Stamens
Ovary

styles often 2-fid

Capsule or
Seeds minute, albumen
Herbs, succulent ; leaves

or

0.

—

....

alternate, often unequal-sided, entire toothed

Corona at the
often like the petals, or 0.
base of the petals single, treble, or absent, or
reduced to

alternate, often

petaloid, rarely perianth tubular.

scanty

minute

446
105. Passii'LOEE^.

the
Seeds exalbuminous.
Herbs or undershrubs, climbing or trailing

berry many-seeded.

al-

or

placentas produced to

inferior;

axis and revolute.

placentas axile, many-ovuled.

leaves alter-

stipules

Stamens
Corona 0.

00, often 4, epigynous, outer sepaloid or all

free;

Embryo

Capsule S-valved.

Ovary

anthers extrorse.

107. BEGONiACEiE.

.....

sub-hypogynous.

rarely 5;

pound, exstipulate ; tendrils

442
lobed or pinnatitid
104. Ttjenbeacejs. Calyx-lobes imbricate.
Petals 5, peri'gynous, contorted in bud.
5,

3,

leaves

albuminous.

Herbs, often clothed with hooked or stinging
hairs; leaves opposite or alternate, simple

Stamens

Petals epigynous,

usually confluent with the calyx.

lobed or digitate, stipulate

453

108. Datisce^.

Perianth-segments small,
epigynous. Stamens 4^qD ; anthers dorsifixed.
Ovary usually gaping at the top. Capsule

membranous, many-seeded. Albumen scanty.

—Herbs

or trees

;

leaves alternate, simple or

pinnate, exstipulate

—Flowers regular or sub-regular.

453

Ovary syncarpous, inferior

semi-inferior or superior, 1-celled with parietal placentas, or 2-oo -celled with basilar or
Embryo albuminous and curved, or cyclical, or exalbuminous and oblique.
axile placentas.

(This Cohort

is allied

to IV. Ocwyofhyllineo},

and XXVII., Ohenopodiales.)

;

;

COHOETS AND ORDERS.
109. Cacte.5. Flowers g
Sepals petals
and stamens usually oo. Ovary inferior, 1-

placentas parietal;

radiating.

— Spinous and

succulent plants, stem

or undershrubs

leafless (rarely leafy)

late

or ribbed

457

110. FicoiDE^.

Flowers ^ or unisexual.
Petals

Stamens few or

Ovary 2-oo -celled styles
Herbs or undershrubs;

connate.

or

free

oo.

each

461

Mesembrtanthemejd.

111.

mens

00,

XV.

Cohort

Ovary

Flowers J-

Ovary

inferior,

TJmbellales.

l-2-oo -celled

free or connate at the

albuminous

;

base

;

;

calyx.

—Herbs

.

.

.

115.

.

much

AKALiACEiE.

Seeds

Flowers 5

^"^

unisexual.

Ovary l-ooFruit a drupe. Seed with
celled style 1.
Shrubs or trees; leaves
a dorsal raphe:
;

—

usually opposite, simple, exstipulate; flowers

465

.

Corner.

Petals valvate or imbricate.

dissected, .exstipu-

Petals

Flowers g.

valvate, rarely imbricate.

475

capitate or corymbose
116.

Gaeryacejs.

$

Flowers

unisexual.

bud of ? obsolete
Stamens 4; anthers basifixed.
Ovary 1-celled styles 2 ovules 2, collateral,
Shrubs
Berry 1-2-seeded.
pendulous.
Sepals of

Ovary l-oo -celled

Fruit usuSeed with a venally a berry or drupe.
Trees or shrubs, rarely herbs;
tral raphe.

4, valvate in

;

or 2-lobed.

or stigmas sessile.

;

;

—

—

leaves opposite, simple, exstipulate

leaves alternate, rarely opposite, usually compound, often stipulate ; flowers usually um-

;

flowers

477

in drooping catkins

471

belled

DIVISION

MONOPETALOUS.

II.

Flowers furnished with both sepals and
Exceptions.—Apetalous and polypetalous
taginia; and polypetalous ones also occur in

petals, the latter connate.

species occur in the orders Primulacea, Gleinem, and PlanEricacecs, Monoiropem, PyrolaceiB, Fltimbaginete,

Loheliacece,

and Jasminece. (See also the exceptions to Polypetalse,
Myrsinle, Sa'^oUa, CyrilUcB, Styracea, Ebemcete,

Series
inferior

(superior in

and 164,

GesneracecB.)

Ovary
Vacoiiiiea,

464

461,

ovules with the coats confluent with the nucleus.

flowers umbelled, rarely capitate

,

annular, in floury albumen.

regular, usually 5
Stamens usually definite.
ovules solitary, pendulous in each cell from its top ; styles

Umbbllifer^.

styles 2--00

pendulous in

embryo usually minute.

alternate, usually
;

Embryo

1,

Drupe with the accrescent

cell.

—^Flowers

—

114.

Ovary inferior, 1-9-

ovules

styles 1-9;

simple, succulent, exstipulate

imbricate, rarely valvate.

late

461, 462

in-

Petals
Flowers g
Ovary 2-celled
Fruit of dry indehiscent meristyles 2.
earps.
Herbs; stems often flstular; leaves
113.

.

.

or shrubs; leaves sub-opposite or alternate,

Petals and sta-

oo-seriate, epigynous.

.

Flowers § or uni-

mens 1-5-0, epigynous.

leaves quite entire

Calyx superior, 2-8-parted.

.

.

Teiragonie^.

celled;

;

—

.

.

112.

sexual. Calyx-lobes induplicate-valvate. Sta-

or small or 0.

oo,

—

leaves opposite or alternate,

;

simple, often 3-gonous or cylindric, exstipu-

angled

Oalyx-lobes 4-5.

1003

many-aeeded; embryo
Succulent herbs

curved, in floury albumen.

stigmas usually

often fleshy,

EDITOR.)

ferior, several-celled,

.

celled,

THE

(BY

Cohort

I.

995.)

EPIGYNOUS.

some Goodeniacece and

in Brunoniacem)

Caprifoliales.— Flowers regular or irregular.
inserted on the corolla. Ovary inferior, 2-oo -celled

.

(See also 131,

Stamens as many as the

XVI

corolla-lobes,

p.

;

cells l-co -ovuled.

rarely herbs
albuminous or very rarely exalbuminous.-Shrubs or trees,
never
pappose.
calyx
stipulate
often
;
whorled,

;

Seeds

leaves opposite or

;;
;

;;

.

SYNOPSIS OF THE CLASSES,

1006
117.

Capkifoliacea

Talvate.

Flowers usually

Corolla-lobes

irregular.

— Shrubs

or

imbricate,

....

leaves usually exstipulate
118. RuBiACEjE.

Flowers very rarely

Cohort XVII. Asterales.
corolla.

Ovary

pappus or

as

trees

;

many

if

quite
in

leaf-like

stipules

one

483

if

;

unisexual, usually collected

on the

2-3-celled, with one cell only ovuliferous)

leaves exstipulate

Valeriane^.

;

limb of the calyx usually reduced to a

;

pulate

—

g

CALYCEEEiB.

Flowers 5

J

the corolla-lobes.

;

pendulous. Seed albuminous.

493

as

many

anthers usually synge-

;

1-celled

Seed exalbuminous.

.

ovule

;

1,

erect.

—Herbs or shrubs, rarely

trees; leaves usually alternate, exstipulate;

......

as

flowers small or minute, in involucrate heads

1,

often dimorphous

—Herbs; leaves

in an involucrate
hypogynous, lobes valvate.

Flowers ^j irregular.
Stamens usually 4.
Ovary 1-celIed; ovule 1, pendulous. Seed
albuminous.— Herbs; leaves opposite, exsti-

Ovary

gynous.

DiPSACEiE.

indusiate;

Corolla-lobes imbricate.

1-celled,

ovule

erect.

exalbuminous.

Seed

Corolla

head.

regular,

491

'

495

Flowers sub-

122a. (125.) BRtTNONiACEjE.

alternate, exstipulate; flowers in involucrate

heads

Cohort XVIII.

Ovary

nesious.

regular.

Stamens as many
Ovary 1-celled ovule

Stamens

Corolla-lobes valvate.

as the corolla-lobes

488

Corolla-lobes valvate.

.

.

Flowers unisexual or

Composite.

122.

;

late

flowers usually in involucrate heads,

;

rarely in axillary whorls, involucrate

leaves opposite, simple or divided, exstipu-

121.

stipulate;

0.

Corolla-lobes imbricate.

120.

entire,

shrubs and

or whorled,

as the corolla-lobes, rarely fewer, inserted

Flowers irregular.
Stamens as many
as the corolla-lobes or fewer. Ovary 3-celled,
2 cells 1-ovuled, one empty style 1 ovule
Herbs
pendulous.
Seed exalbuminous.
119.

—Trees

opposite

leaves

tribe

ir-

1-ovuled (or

inferior, 1-celled,

—Herbs or shrubs, rarely

479

1-2.

Styles

herbs;

— Flowers regular or irregular

Stamens

in involucrate heads.

imbricate.

rarely herbs

trees,

Corolla-lobes valvate contorted or

regular.

rarely

Stamens hypo-

1-ovuled;

Fruit

a

— Scapigerous

stigma
utricle.

herbs

509

leaves all radical

—

Flowers most often irregular, rarely unisexual or colStamens as many as the corolla-lobes or fewer.
Ovary
style simple, stigma often indusiate
ovules numerous in the

Campanales.

lected into involucrate heads.
2-6-celled, rarely 1-celled
cells,

;

;

rarely solitary.

123. SiTLlBlB^.

Flowers irregular. CoStamens 2, epigynpus
filaments confluent with the style in a long
column, which is curved and irritable at the
Ovary 1-2-eelled. Capsule septioidal.
top.
Herbs, rarely underSeeds albuminous.

Corolla epigynous or perigynous; lobes in-

Ovary 1-2-4-celled

;

—

126. Brtjngniace^.

506

126.

CAMPANULACEa:.

....

(See 122fl.)

rarely in an involucrate head.

2; connective broad; anther-cells sinuous.
Ovary inferior, 2-celled ; placentas on the
CapsiUe woody, 2septum, many-ovuled.

Ovary 2-5-ceHed; cells
often furnished with collecting

CoLUMELLiAOEiB.

Seeds albuminous.

GooDENlACEa;,

not indusiate.

— Evergreen trees

or shrubs ; leaves opposite, exstipulate

124.

gynous, lobes valvate.

.

Flowers irregular.

minous.

693

507
509

Corolla epi-

;
stigma
Seeds albu-

hairs

Fruit capsular.

—Herbs, usually milky
LoBELiACE^.

.

Stamens epigynous.
many-ovuled; style

opposite, simple, exstipulate

127.

.

Flowers regular,

Flowers
sub-regular, corolla-lobes imbricate. Stamens

yalved.

epigynous.

cells l-oo

leaves alternate, exstipulate

shrubs; leaves scattered or whorled, exsti123a. (163.)

6,

-ovuled ; stigma indusiate. Fruit a drupe, berry or capsule.
Seeds albuminous.
Herbs, rarely shrubby;

—

pulate

Stamens

duplicate-valvate.

rolla-lobes imbricate.

....
;

leaves rarely

Corolla

epigynous,

510

;

COHORTS AND ORDERS.
lobes valvate.

Stamens epigynous or epiOvary 1-3cells many-

Fruit a capsule or berry.

Series

Ovary

EDITOR.)

late

1007

—Herbs, rarely shrubby, usually

milky; leaves alternate or
.

.

radical, exstipu-

\

.

612

Seeds

HYPOGYNOUS or PBBIGYNOUS.

II.

superior, inferior in Vacoimece

and some Primulacece, Myrsinece,

(See also exceptions to Series

Gesneracece.

THE

albuminous,

petalous, cohering in a tube.
celled; stigma not indiisiate;

ovuled.

(BY

Styraeece,

and

I.)

* Flowers usually regular.

—

Cohort XIX. Ericales. Corolla hypogynous. Stamens as
the corolla-lobes, epipefcalous or hypogynous. Ovary l-oo -celled;
simple, entire or lobed.

Ericine^.

128.

mono-

hypogynous,
rarely

4-5; anthers 2-celled, opening by terminal
pores, rarely by slits. Disk glandular. Fruit
a capsule berry or drupe. Seeds albuminous.
Shrubs or trees; leaves opposite or alternate, usually evergreen, exstipulate

MoNOiROPE^.

mono-

.

.

514

;

.

,

.

,

•

;

Ovaiy 2-00 -celled

Fruit a capsule or drupe.

— Shrubs

;

cells l-oo -ovuled.

Seeds albuminous.

or small trees, leaves alternate,

rarely opposite, often Heath-like, sometimes

517

sheathing, exstipulate

.

.

,

:

,

522

DiAPENSiACE^. Corolla monopetalous, hypogynous lobes 5, imbricate.
Stamens 5, epipetalous, often alternating' with
staminodes; anther-cells 2-valved. Disk 0.

Corolla hypogynous,

PvROLACEjE.

130.

.

.

520

monopetalous lobes 4-5, valvate or imbriStamens hypogynous or epipetalous,
4-5, rarely 8-10; anthers 1-celled, opening
longitudinally.
Disk cup-shaped or glandular.

—

herbs

....

Corolla hypogynous,

cate.

Stamens 8-10, hypogynous
anthers 1-2celled, opening variously.
Disk glandular.
Capsule loculicidally 4-6-valved. Seed with
a loose testa and undivided minute exalbuminous embiyo. Parasitic fleshy brown leafless

Epacride^.

132.

lobes 4-6, imbricate.

;

as

stigma

—

leaves alternate, exstipulate

Corolla hypogynous,

or poly-petalous

;

opening by pores. Berry 4-10-cened, manyseeded. Seeds alb uminous.
Shrubs or trees

—

129.

-ovuled

131. Vaccinie^. Corolla epigynous, monopetalous; lobes 4-5-6, imbricate.
Stamens 8-10-12, epigynous; anthers S-celled,

lobes 4-6, con?-

;

Stamens 8-10,

torted or imbricate.

many

or twice as

cells l-oo

Seeds minute.

Corolla

rarely poly-petalous

many

133.

polypetalous or nearly so ; petals 5, imbricate.
Staillens 10, hypogynous; anthers 2-celled,

;

opening by pores or slits. Disk glandular.
Capsule loculicidally 3-6-valved. Seeds with
a loose testa and minute undivided exalPerennial scapigerous
buminous embryo.

Capsule 3-4-celled, loculicidally 3-4-valved.
Seeds albuminous, testa firm or lax. Small

—

—

herbs ; leaves alternate, crowded or scattered,

524

evergreen, exstipulate

herbs; leaves alternate, evergreen, exstipu-

519

late

—

Corolla regular, hypogynous, rarely epigynous, monoStamens equalling the corolla-lobes and opposite to them, or if
Ovary 1-celled,
more, one series always opposite them, hypogynous or epipetalous.
trees
leaves
rarely
rarely
opposite, exstior
shrubs,
Herbs
placentation.
basal
free
with

Cohort

XX.

Primulales.

rarely poly-petalous.

—

;

pulate.
Corolla mono-polyhypogynous; lobes 5, contorted
Stamens 5, hypogynous or
or imbricate.
Ovary 1-celled; styles 3-5;
epipetalous.
134. Pi,TjMBAGiNE.s).

petalous,

ovule

1,

pendulous from a basal

funiole.

F'ruit membranous, included in the calyx.

Embryo

straight, in floury albumen.-

—Herbs,

sometimes shrubby below ; leaves alternate,
525
exstipulate, base often amplexicaul
.

135.

PRmuLACE^.

hypogynous,

rarely

.

Corolla monopetalous,
epigynous,

lobes 4-5, contorted or imbricate.

rarely

0;

Stamens

—

;;

SYNOPSIS OF THE CLASSES,

1008

Ovary rarely

4-5, opposite the corolla-lobes.
inferior, 1-celled

many-ovuled.
albuminous.

Capsule 3-5-valveii.

— Herbs;

poly-petalous,

hypogynous

or

528

Trees or shrubs; leaves usually alternate,

rarely

epigynous

gland-dotted, exstipulate

.

.

.

531

Stamens 4-5,

lobes 4-5, usually contorted.

Cohort XXI.

mono-

or

;

radical alter-

nate opposite or whorled
136. Myksine^.
Corolla

corolla-lobes

sometimes alternating with staminodes.
Ovary 1-celled placenta central,
globose. Fruit a 1- or few-seeded drupe or
berry, rarely a follicle.
Seeds albuminous.
petals,

geeds

....

leaves

the

opposite

epipetalous,

placenta central, globose,

;

Corolla mono-poly-petalous, liypogynous

Ebenales.

or epigynous,

Stamens usually many more than the corolla-lobes, if equalling them
Ovary 2-oo -celled cells usually £ew-ovuled.
alternate with them (except Sapotece).
Fruit rarely capsular.
Shrubs or trees leaves alternate, exstipulate.
rarely perigynous.

;

—

;

137. Sapoie*.
Corolla monopetalous,
hypogynous lobes 4-8, imbricate in 1 or 2
series.
Stamens equalling the corolla-lobes
and opposite them, with alternating staminodes, or many and 2-8eriate anthers usually
extrorse. Ovary many-celled cells 1-ovuled.
Seeds with a
Fruit a l-» -seeded berry.

139. Cteille^. Corolla sub-polypetalous,
hypogynous petals 5, contorted or convolute.
Stamens 5 or 10, hypogynous anthers introrse.
Disk 0.
Ovary 2-4-cel)ed ovules

thick often hard shining testa, long broad

branous, quite entire, exstipulate

;

;

;

;

1-00 in each

;

albumen.

hilum, scanty fleshy albumen, and large embryo.

—Trees

.

as

many

seeded.

ginous albumen.

short,

— Trees

in copious

or shrubs

all

,

lobes

;

con-

or

l-oo -seriate, free, scattered or

pendulous.

;

cells l-oo

-ovuled

;

ovules

albumen.

Fruit fleshy or hard, 1-celled,

Embryo

few-seeded.

leaves

;

epigynous

various in insertion and direction, upper or

cartila-

alternate, coriaceous, exstipulate, quite entire

539

Stamens inserted at the base of the

Ovary 2-5-celled

anthers introrse.

;

Embryo

,

fascicled or l-oo -adelphous; anthers introrse.

ovules 1-2 in each cell,
Berry globose or ovoid, few-

Ovary S-oo -celled
pendulous.

;

.

mono-poly-

Corolla
or

mem-

alternate,

5-7, imbricate valvate

corolla, 5-00

as the corolla-lobes, or if equal alteroo

petals

torted.

hypogynous; lobes 3-7, contorted-imbricate.
Stamens hypogynous or epipetalous,2-4 times
nating with them, or

or

Fruit a cap-

straight, in fleshy

leaves

perigynous

petalous,

535

Corolla monopetalous,

138. Ebbnace.*;.

—Shrubs;

140. Styracejs.

or shrubs, with milky juice;

leaves alternate, quite entire, exstipulate

Embryo

sule or drupe.

;

pendulous.

cell,

straight,

— Shrubs or trees

;

in fleshy

leaves alternate,

541

exstipulate

537

—

Gentianales.
Corolla mono- rarely sub-poly-petalous, hypogynous
Cohort XXII.
Stamens equalling the corolla-lobes or fewer, always inserted on the corolla, and usually
Ovary usually syncarpous and 2-oelled. Herbs shrubs or trees
included in its tube.

—

;

leaves very rarely alternate, or stipulate.
Corolla-lobes 5-8, im-

141. JASMiNEJi!.
bricate.

Stamens

2.

Ovary 2-celled

1-2-ovuled. Fruit a berry or capsule.

;

simple or compound, exstipulate
143. SALVADORACEiE.

cells

Seeds

;

....

OiEiNE^. Corolla-lobes 4 (or corolla
Stamens 2, inserted on the
0), valvate.
Ovary 2-oelled
corolla or hypogynous.
142.

cells

2-3-ovuled.

Fruit various.

— Shrubs or

buminous.

trees

;

Seed

al-

leaves opposite,

.

Stamens 4, alternate with the
Disk 4rlobed.
Ovary 2celled
ovules geminate in each cell. Fruit
indehisoent.
Shrubs or trees leaves opposite stipules minute
547
;

543

545

im-

corolla-lobes.

leaves opposite or alternate, simple or

1-7-foliolate, exstipulate

4,

bricate.

exalbuminous.— Shrubs, often climbing, or
trees

.

OoroUa-lobes

—

;

;

144.

Apoctne^.

or valvate.

Corolla-lobes contorted

Stamens as many

lobes ; anthers often sagittate
nular.

Carpels

2, distinct

as the corolla;

pollen

gra-

or cohering'; style

—
;;

;;;

COHOETS AND OEDEES.
1,

often

below the usually 2-fid
many.
Fruit -and seeds

dilated

stigma;

ovules

—

146. LoGANiACEiE.

whorled (rarely alternate)

or of

stipules

;

many
when

celled;

548

cilia

as the corolla-lobes,

cells

and opposite them
5.
Ovary 2-4-

l-oo -ovuled.

—Trees

Seed albuminous.

6-10,

Stiimens as

when

alternate

10,

1009

Corolla-lolses

valvate imbricate or contorted.

Trees or shrubs, rarely herbs, often
climbing; juice milky; leaves opposite or
various.

THE EDITOE.)
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Fruit various.

or shrubs

;
leaves
opposite, stipulate or with dilated petioles .

AscLEPiABE^.
Corolla-lobes
6,
usuall}' contorted. Stamens usually cohering
146.

147. GENTiANBiE.

CoroUa

-

lobes

in a crown, and clasping the top of the short

torted valvate or induplicate.

style; anther-cells

inany as the corolla-lobes, alternate with
Ovary 1- rarely sub-2-celled ; plathem.

2-4; pollen agglutinated

waxy

masses, those of the adjacent anthers
united in pairs.
Ovary of 2 free
carpels ; stigmas 2, connate ; ovules many.
in

often

—Trees

opposite, rarely

—

Seeds often comose.
climbing; leaves

follicles.

or shrubs,

often

whorled alternate or obsolete,

exstipulate

Cohort XXIII.

Polemoniales.

;

;

—Herbs, rarely shrubby below

;

the eorolla--tube

mens

5, inserted at

annular.

tube

filaments

the base of the corolla-

style

slender,

exserted,

2-tid;

each of 2 placentas.

often

Disk

filaments

Capsule 2-valved;

slender,

—Herbs,

usually

mUky

undershrubs ; leaves

alterng,te.,

ovules erect.
;

Utricles 2, 1-

cotyledons crum-

—Small herbs, erect
567

153. CpscpTjB^.

mens
as

Corolla-lobes 4-5.

fimbriate

scales

Disk

styles 2, free or connate

each

Sta-

inserted on the corolla-tube, with often

many

sertion, included.

cell.

the base.

albumen.

0.
;

below their inOvary 2-celled
ovules

2, erect

in

Capsule 2-celled, circumsciss at

Embryo

—Leafless

spiral, in

copious fleshy

parasitic filiform twining

668

herbs

or the lower

CoroUa-lobes 5,
151. CoisrvoLVT7i,ACEj!!.
Stamens inserted at the base of

contorted.

val-

5,

or prostrate

rarely,

;

;

pled, in scanty albumen.

661

Ovary 3-5-celled ; style 3-6rfld
ovules solitary and erect, or many ^-seriate
and ascending. Capsule 3-5-valved. Embryo

opposite

565
Corolla-lobes

Embryo curved

seeded.

glandular.

—Herbs,

shrubs;

;

styles basal

OoroUa hypogyStamens inserted

albumen.

rarely

Stamens inserted on the corolla.
Ovary apocarpous carpels 2-4, 2-ovuled

nous ; lobes 5, contorted.
on the middle or top of the corolla-tube;
filaments exserted, sometimes unequal. Disk

straight, in fleshy

twining,

vate.

exserted.

.......

150. PoLEMpNiACEiB.

1-4-celled,

152. DiCHOirnEBJS.

Ovary 1-2-ceUed; styles 2, distinct
Seeds
ovules many.
Ca.psule 2-valved.
minute embryo straigiht in scanty albumen.
;

unequal.

Embryo

juice often

0.

—Herbs

filaments included or ex-

Ovary

1-4-celled.

;

;

;

or

Capsule (rarely a berry)
curved, with crumpled
rCOtyledons and scanty mucilaginous albumen.

2 or more on

embryo straight, in cartilaginous albumen.
560
Herbs juice watery
149. Htdholeaceje. Corolla hypogynous;
lobes 5, imbricate.
Stamens inserted on the
corolla-tube

equal

cell, basal, erect.

Ovai-y 1-2-c.elled

o.vules

-ovuled.

Disk usually
syncarpous
style usually slender; ovules 1-2 in each
serted,

;

slender,

Stamens
Ovary

leaves alternate or 0, exstipulate.

148. Hydrophtlleje.
Corolla on a
hypogynous disk lobes 5, Imbricate. Sta-

appendaged at the base.

in

558

and inserted on the tube filaments usually exsertad.
syncarpous (except DicTiondrece and Nolanece) cells 1—2- very rarely oo

Embryo albuminous.

;

3-foliolate

—^CoroUa hypogynous, monopetalous, regalar.

as many as the corolla-lgbes.,
1-5-celled,

and

(alternate

Menyuntheix)

651

exstipulate

as

Capsule septicidal. Seeds small, albuminous.
Glabrous herbs, rarely shrubby below;
leaves opposite or whorled, quite entire,

'

Fruit of 1 or 2

Stamens

many, horizontal.

ovules

centas parietal;

555

con-

154. BoKEAeiNEJB.

563

imbricate.

4r-6,

Stamens often conniving into a
style, sometimes cohering

tube around the

3t

Corolla- lobes

;

;

SYNOPSIS OF THE CLASSES,

1010

Drupe with a 1- or 4-8-celled stone.
Embr3'o exalbuminous; cotyledons longitudinally folded.
Trees or shrubs; leaves

Disk annular or cupular. Ovary
style gynobasic
stigma simple ; ovules pendulous.
Fruit of 4 nucules or a 2-4 pyrened drupe.
Embryo usually exalbuminous cotyledons
at the tips.

of 2 bipartite 2-celled carpels

erect.

;

;

flat.

—Herbs, rarely sbrubs, usually hispid or
leaves quite

;

entire

inflorescence

;

509

scorpioid

Corolla-lobes 4-5, con-

155. CosDiACBJE.

Stamens 5

torted.

exserted

Ovary 4-8-celled

twice forked at the top

—

geminate,

style forked or

;

ovules pendulous

;

;

Disk annular or

anthers distant.

;

capsular.

;

filaments usually long,

;

573

Corolla - lobes 5-10,
NoLAKEiB.
folded.
Stamens 5; filaments slender, exCarpels numerous,
serted.
Disk fleshy.
distinct, crowded on the receptacle, 1-celled,
1-ovuled.
Style simple ; stigma capitate
ovule erect.
Drupes distinct
embryo
curved in fleshy albumen. Herbs; leaves
156.

;

prickly

—
.......

scabrous

quite entire

;

peduncles solitary,
574, 580

axillary

oi-

—

Corolla monopetalous, hypogynous, regular or oblique.
Solanales.
Cohort XXIV.
Stamens as many as the corolla-lobes, epipetalous, equal or unequal. Ovary 2-celled, syncarpous cells very numerous, very many-ovuled. Herbs, rarely shrubs or trees leaves

—

;

;

alternate or geminate, rarely opposite, exstipulate.
157. SoLANEjs.

Corolla-lobes

4

158. CESiRisrEji;.

or 6, in-

Corolla-lobes 4-5, in-

placentas on the septum; style simple; ovules

Stamens .4-5, included.
Disk
annular or cupular.
Ovary 2-celled placentas on the septum
style simple; stigma
capitate; ovules few or many.
Fruit a

very numerous.

capsule or berry.

duplicate

Stamens 4-S,

or contorted.

duplicate.

in-

cluded or exserted filaments short or long.
Disk annular, cupular or 0.
Ovary 2-celled,
;

Fruit a 2-eelled capsule or

Embryo curved

berry.

albumen.

;

;

— Herbs,

minous.

or annular in fleshy

shrubs

rarely

leaves often geminate

.

.

;

— Shrubs or

....

Embryo
trees

straight,

albu-

,

582

upper
.

675'

.

* * Flowers very

irregvJar, rarely regular.

Fersouales. — Corolla

Cohort XXV.
monopetalous, hypogynous, often 2-labiate.
Stamens feyrer than the corolla-lobes, rarely as many, unequal, most often 4 didynamous,
or 2.
Ovary 1-2- veiy rarely 4-eelled style simple stigmas 1-2 ; ovules usually very
Fruit usoally capsular. Herbs, rarely shrubs or trees leaves exstipulate.
numerous.
;

;

—

;

OoroUa often 2Stamens
Ovary 2-celled pla-

;

1-2

;

ovules definite or

albuminous.
trees

;

—

style simple:; stigmas
oo.

Embryo

rarely a berry.

162.

leaves opposite, alternate or whoried,

Corolla sub-regular

Stamens

placentas

on

imbricate.

Stamens

2,

included

Disk

fleshy.

herbs,

often

2-lipped;
4 didynamous.

Corolla

Stamens
Ovary 1- rarely 2-celled
many-ovuled.

Embryo minute,

—Parasitic leafless herbs

-

163. CoiuMELLiACBJE.

Capsule

....

in fleshy albumen.

See 123 a

Corolla more or less
hypogynous perigynous or epigyStamens usually
noua lobes 5, imbricate.
4 didynamous
anthers often cohering.
164. GESNEIIACB.S).

688

2-lipped,
;

;

straight, undivided,

689

Okobanche^.

2-valved.

Embryo straight,

—

albuminous. Herbs ; leaves alternate
Corolla 2-lipped
161. Uteicdlaeiejs.

placenta

leaves radical, entire or capillary

placentas parietal,

;

unequal,
Ovary 2-

septum, many-

the

ovuled. Capsule 2-valved.

5,

Embryo

— Scapigerous

lobes imbricate.

583

Veebasce^.

;

and multifid

straight or curved,

exserted; anthers sub-1-celled.

lobes

floating;

^Herba, very rarely shrubs or

lobes 5, imbricate.

celled;

exalbuminous.

Fruit a capsule,

simple
160.

Fruit capsular.

;

;

1-celled

globose, basal, many-ovuled; stigma 2-lipped.

lobes imbricate or folded.

4 didynamous, or 2.
centas on the septum

Ovary

amthers 1-celled.

150. ScKOiPHicrLAKiNiEiE.

lipped

;

591
693

—

;;

;

COHOETS AND ORDERS.
Disk annular or unilateral.
superior

Ovary

Orary 1- or spuriously 2-4placentas 2 -4, parietal, many-ovuled.
Fruit woody or fleshy, indehiscent.
Seeds
celled

—

straight, albuminous or not.
Herbs,
shrubs; leaves usually opposite or
whorled, exstipulate
595
165. Ramondiea Corolla nearly regular,

rarely

rotate

Stamens

lobes 5, imbricate.

;

equal

5, sub-

anthers with short terminal

;

Ovary

1-celle'd

placentas parietal,

;

minous

Embryo

—A scapigerous herb

many-

.

.

599

;

ovules

Capsule

00.

imbricate, usually broadly

large,

Embryo
broad,

;

compound and

.

600

;

604
Corolla 2-lipped; lobes

imbricate.

Stanjens

anther=.cells

shorter

Embryo

form.

;

exq,lbuminous or

straight,

nearly so.^^^Herbs with vesicular

Corolla sub- 2-lipped;

Stamens 4 didynamods.

lobes imbricate.

;

4 didynamous, or 2
tha» the connective;
Disk annular or cupular.
tip glandular.
Ovary J.-4-eelled ; stigma 2-lamellate ; placentas axile or parietal; ovules few or many.
Frujt a capsule or drupe, often of remarkable

Seeds
winged.

cirrhose, exstipulate

603

.

CoroUa usually 2lipped lobes imbricate or twisted. Stamens
4 didynamous, or 2. Disk cupular or annular.
Ovary 2-celled ; cells 2-:-ao -ovuled placentas
usually on the septum ovules often inserted
on processes of the placenta.
Capsule 2Embryo exalbuminous cotyledons
valved.
large, sometimes crumpled.
Herbs, rarely
shrubs
nodes tumid leaves opposite or
169, SESAjfEiE.

leaves usually opposite,

167. Ceesceniib^.

leaves

;

168. AcANiHACEiB.

;

;
cotyledons
or shrubs, rarely herbs,

—Trees

or shrubs

alternate opposite or whorled, exstipulate

whorled, exstipulate

straight, exalbunjinous

flat.

erect or climbing

often

1-2-valved.

embryo exalbuminous

;

—Trees

—

lobes 5, imbricate. Stamens usually
4 didynamous, or 2. Disk glandular. Ovary
1-celled with parietal pljicentas, or 3-celled
with placentas along the edges of the septum

lipped

pulp

cotyledons fleshy.

;

straight, albu.

large, buried in

;

Oorolla usually 2-

166. BiGNONiACEiE.

;

;

slits.

ovuled. Capsule septicidally 2-valved. Seeds

minute, hispidulous.

1011

Disk annular.

1-celled,

placentas 3, pari«tal, inany-ovuled.
Fruit a berry or capsule.
Seeds minute.
;

Embryo
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glands;

leaves opposite or alternate, eystipuJate

.

607

—

XXVI.

Lamiales. Corolla usually 2rlipped, rarely sub'Peg»lar or quite
Stamens fewer than the corollarlobes, rapely as iaa»y, unequal, most
Ovary 2-4-eelle<J. style sinjple ovules solitary in the cells
often 4 didynamous, or 2.
Fruit s-ij. jadebiscent 2-4- celled
(rarely 2 or more in some Mi/oporinece aijd VerbenacacB)

Cohort

regular, hypogynous.

;

;

.

drupe or of 2^4 nucules.

MroFOKiNE^.

170.

or 2-lipped

;

Ovajy of 2

lobes

Corolla sub-regular

Stamens

lobes 6, imbricate.

sub-equal or didynamous
fluent.

—Leaves exstipulate.

;

cai-pels,

Ovary

usually 4-celled,

ovuled oy one
ovule

;

;

2-celled.

fleshy

leaves

alternate

fascicled

or

or

undej-shrubs

172. STILBINEiE,

sub-opposite,

sub-regular

Corolla

.

regular

or 2, very rarely 6

Ovajry 2-4-8-celled

;

.

613

or

Stamens

lobes 4-5, imbricate.

or a 1-4- celled berry.

scanty

611
Corolla

Em-

—Heath-

;

anthers

stigma simple

; ovules 1 or geminate in each cell.
Fruit a drupe, with 2-4 1-2-celled pyrenes;

•;

narrow

1-

or 2-fid

;

albumen.— Herbs

;

4 didynamous,

Stamens 4
anthers 1-celled. Ovary 2-

;

Veebbnace^.

1^2-lipped

Corolla swb-regular or

stigma simple ovules 1, pendulous
Fruit of 1 or 2 unequal
in each cell.
Embryo straight in
achenes or utricles.
celled

cells

;

lobes 4-5, imbricate.

sub-equal, or 2

1-2-celled;

empty; stigma simple;

Fruit a 1-seeded utricle, or

erect.

i,

173.

«10

Selagine^.

cell

equal

4,

anthers 2-celled.

bryo sub-cylindricip fleshy albumen.
.
like shrubs leaves whorled

imdershrubs, leaves alternate, often gland171.

dicarpellaiy,

;

2-celled 4-valyed ioculicidal capsule.

—

dotted

Stamens

imbricate.

a«ther=-cells con-

with 2 ovules in each cell, separated by a
septum. Fruit a 2-4-ceHed drupe. Embryo
Shrubs or
cylindric in scanty albumen.

2-labiate

5,

filaments slender, exserted

4,

;

Embryo

cotyledons

straight in

foliaceous.

Herbs, shrubs, or trees; leaves opposite or
whorled, rarely alternate, simple or compound 615
Corolla l-2-lipped|
174. Qlobulakiejs.

;

3t

albumen

2

—

;

SYNOPSIS or THE CLASSES,
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Stamens 4, didynamous;
Ovary 1-celled style

lobes imbricate.

anther-cells confluent.

.......

opposite or whorled

whorls

;

stigma simple or 2-lobed; ovule
solitary, pendulous.
Caryopsis invested by
the calyx, mucronate.
Embryo straight, in
slender,

fleshy

albumen.

— Herbs

alternate, quite entire

crate

head

sub-regular

Corolla 2-lipped, rarely

Flowcrs 5 or unimonopetalous,

scarious,

hypogynous, 3-4-lobed, lobes imbricate, or
0.
Stamens 4, inserted on the corolla, or
hypogynous
filaments very slender, ex;

Stamens

lobes 2-5, imbricate.

;

Corolla

sexual.

618

175. L.iBlAT^.

anthers large,

serted, persistent;

Ovary

versatile,

didynamous, rarely sub-equal, or 2 ; anthercells often conflueDt at the tip, sometimes
separated.
Disk thick.
Ovaiy of 2 2-

with 2-4 1-8ovuled cells, pr 1- celled and I-ovuled; style
filiform with 2 lines of stigmatic papillfe.

partite carpels; lobes 1-ovuled; style slender,

Fruit a circumsciss capsule or bony nucule.

simple, unequally 2-lobed, gynobasic

Seeds peltate embryo straight or curved
albumen fleshy. Scapigeroua herbs, rarely
shrubby below leaves alternate or radical,
rarely opposite; scapes axillary from the

deciduous.

4,

solitary,

nucules.

erect in each

Embryo

Fruit

lobe.

III.

Flowers with a single
Exceptions.

—A double

of

;

—

;

lower leaves

leaves

APETALOUS

floral

free,

;

4

—Herbs,

often strong-scented

Division

ovule

curved,

straight, rarely

exalbuminous or with thin albumen,
rarely shrubs,

;

620

ANOMALOUS ORDER.

flowers in an involu-

;

flowers usually in false

176. PLAJ^TAaiNBJ3.

shrubs; leaves

or

;

or

flowers inconspicuous

;

,

.

623

INCOMPLETE-FLOWERED.

envelope (the calyx), or

0.

envelope occurs in some Faronychiem, EupJiorhiacca, Bafflesiacem, Loranthaceie,
See varioiis incomplete genera imder the exceptions to Divisions I. and II.

floral

Sanialacem, and fodostcmacecs.

\

SUB-DI VISION
anth usually

Ovary superior

I.

(inferior in

Oynocrambem and Oyrocarpece).

Peri-

distinct.

—

XXVII.

Perianth green or coloured,
Chenopodiales. Flowers usually g
tube short or
segments imbricate in bud.
Ovary superior (except
;
Ovules solitary (2 or more in some AmaranGynocrambece), of 1 (rarely several) carpels.
Cohort

usually regular

and Paronychiem),

iJiacece

(This Cohort

.

;

is

Embryo

basal.

closely allied to Nos. IV.

— Herbs

alternate

—

or conduplicate
albumen scanty.- Herbs
625
and shrubs nodes tumid ; leav-es opposite
178. PHTTOiACCEiE.
Perianth green or
petaloid; tube short or 0.
Stamens hypogynous or nearly so.
Ovary of several free
;

or connate 1-ovuled carpels.

curved or coiled

;

albumen

Herbs, shrubs, or trees

;

Embryo usually
floury

Stamens
celled.

basal.

1 or 5-9, perigynous;
;

anthers 2-

rarely

trees

leaves

;

membranous and

or

631

180. AMAllANiHAOE.a!.
seriate,

more

hypogynous,
often
;

or

less

Sepals

3-5,

Ovary

sepals;
1-celled

ovules 1 or more, basal.

albumen

1-

Stamens

scarious.

opposite the

1-celled.

rarely shrubs

628

Ovary 1-celled styles 2-4; ovule
Achene usually enclosed in the often

shrubs,

stipules 0,

sheathing

2-3

leaves usually alter-

179. PolygonEjE. Calyx green or coloured.

or
;

nular or curved;

or 0.

nate, stipulate or not

or shrubs.

accrescent perianth.

;

;

—Herbs

Embryo straight or
curved, sometimesfoliaceous; albumen floury.

177. NtctaginejE.
Perianth petaloid,
gamophyllous tube slender base persistent,
enclosing the 1-seeded achene or utricle. Stamens hypogynous. Embryo large, convolute
;

usually coiled or curved.

and XIV.)

;

anthers

stigmas

Embryo

floury.

an-

— Herbs,

leaves opposite or alternate,

;

exstipulate
181.

635

CHENOPOBrE^.

Sepals herbaceous,

8-5, 1-seriate, or perianth utricular

Stamens 1-5, opposite the
or perigynous

;

or 0.

hypogynous
anthers 2-celled.
Ovary 1sepals,

;;

COHORTS AND OEDERS. (BY THE EDITOR.)
; stigmas 2-4; ovule 1, basal.
Emtryo
curved or spiral albumen flesby or floury or
0.
Herbs, shrubs, or rarely trees ; leaves

oelled

0,

—

,

Sepals

5,

Stamens

green or coloured.
opposite the sepals
1-celled

,

.

182. BASELLEiE.

5,

.

J^mbryo

spiral

;

;

Pakonychie^.

183.

4-QO

,

in

a

straight,

usually many,

free,

(inferior

in

leaflets

3

.

642

;

ovule

1, basal.

Ovary

Embryo

albumen subcartilaginous.

;

;

of ?

;

- lobulate.

— An

leaves opposite below, stipulate 645

Perianth green or coloured,
1-celled

stigma 1

;

Ovule pendulous,

albuminous, cotyled ons divaricate.

;

leaves alternate, exstipulate.

ovule

;

(Should

be placed next to Anonaeea)
Flowers 5 or
187. Latjbine^.
gamous. Perianth 4-9-tid, imbricate.
.

on the cup;

Fruit a nut or drupe.

mens

lateral

Embryo

free

;

anthers

extrorse

646
shrubs leaves exstipulate
Flowers dicecious.
MTKiSTlCBiE.
Stamens monaPerianth 2-4-fid, valvate.
;

Ovule basal,
anthers extrorse.
Seed with ruminate albumen cotyledons divaricate radicle- inferior. Aromatic
;

.

649

polySta-

introrse,

—

......

exstipulate

652

187a. Gtrooaepe.^. Flowers of Lmirineee,
but ovary inferior and cotyledons spirally
coiled round the plumule

;

or

.

opening by valves. Ovule pendulous. Seed
Aromatic
radicle superior.
exalbuminous
trees ; rarely scentless twining leafless herbs
leaves alternate sub-opposite or whorled,
;

— Aromatic

186.

—

;

.

anthers linear, versatile.

;

Qyrocarfem),

trees

or valves, alternating

erect.

oo

annual herb

Stamens

with staminodes.

delphous

.

superior,

inferior; style simple

hooked

Sepals

cup.

slits

trees or

excentric,

Stamens
640

floury.

albuminous or not.

imbricate.
inserted

albumen

leaves opposite or

stipules scarious or

— Flowers usually unisexual.

anthers opening by
or basilar.

tubular,

Flowers usually mo-

reoeptacular

many-seriaite,

.

;

Ovary

rarely 2, basal.

Perianth (J of 2 juxtSiposed

—

sepals, or

Laurales.

MoNiMiACE^.

186.

.

Ovary superior

Embryo

noecious,

ovule

;

floury.

;

;

1,

OTNOCBAMBEiE. Flowers monoecious.

184.

Sepals 4-6, green or

Cohort XXVIII.
solitary.

Ovary

leaves scattered,

Stamens 1-6, opposite the

usually regular.

or annular

fascicled

rarely opposite, fleshy, exstipulate

white.

Embryo curved

ovule

;

perigynous,

albumen

Herbs,fleshy, often trailing

2-3

—Herbs, rarely shrubby

stigmas usually 3 or 3-lobed

;

1, basal.

637

1-celled.; styles

1-2-seriate,

anthex-s 2-celled.

;

.

sometimes

hypogynous,

or

alternating with petals or ataminodes.

:

various, exstipulate.

perigynous

1013-

....

664

—

Perianth green or
Daphnales. Flowers usually hermaphrodite.
Coliort XXIX.
Ovary 1- rarely 2-celIed, superior stigma
coloured, regular or irregular, often tubular.
Albumen 0, rarely scanty embryo
ovule usually solitary, pendulous or sub-erect.
1
;

;

;

straight.
190.

FloWCTS § 0>" polyPerianth 4^S-fid, imbricate. Stamens inserted on the tube. Ovary 1- rarely
2-celled; style ventral or sub-terminal ; ovule
188.

THTMELBiE.

pendulous.

Seed exalbuminous

1-celled

ovule sub-basal.

;

Ovary
Seed with scanty
Shrubs or trees

—

albumen radicle inferior.with silvery scales leaves alternate or oppo;

;

;

656

site,

exstipulate

'

.

191. PEOTEACEiE.

Flowers monoecious.
189. HEEKANDlEiE.
segments 2-seriate,
Perianth 6-10-partite
Stamens 3-4 anthers opening by
valvate.

Flowers

usually

5

659

•

Perianth of 4 usually spathulate, free or
partially free, valvate orsub-valvate segments.
Anthers inserted on the perianth-segments.

;

;

Ovary 1-celled; style
a deciduous valve.
Seed exalterminal; ovule pendulous.
buminous; radicle superior. Trees; leaves

Seed exalOvary 1-celled ovules l-oo
buminous radicle inferior. Shrubs or trees
.

;

—

scattei'ed, exstipulate

or diclinous.

'

or nearly

scattered, exstipulate

i^

inserted on the perianth-tube, free.

radicle superior.-^Shrubs or trees, rarely
herbs ; bark tough ; leaves opposite or

so

Et^AGNE^. Flowers

Perianth tubular or 4-6-fid or -partite, imStarhens perigynous or
bricate or 'valvate.

gamous.

;

658

—

leaves rarely opposite, exstipulate

.

.

601

—

)

SYNOPSIS OF THE CLASSES,
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XXX.

—

Periantli green,
Tlowers diclinous, 5 in Ulmacem.
Ovary superior,
Stamens opposite the perianth-lobes or sepals.
1-celled (2-oelIed in Vlmacem)
stigmas 1-2
ovule solitary, micropyle always superior.
Fruit usually an achene or samara. Embryo straight, albuminous or not.

Cohort

usualy

Urticales.

regular, rarely 0.

;

;

Ubtice^. Flowers

192.

mens

diclinous or poly-

gamous.

Styles 2

as in UrticecB.

campylotropous.
scanty or

0.— Trees;

perianth-lobes; filaments uncoiling elastic-

alternate

stipules fugacious

Ovule

Style simple or raultifid.

silly.

orthotropous.

—Herbs,

Embr3'0

rarely trees

erect,

straight, albuminous.

Perianth

juice limpid

various.

;

leaves

;

6CS

stipulate

MoEEA

103.

Flowers diclinous, minute,

often on an open or closed receptacle.

anth tubular or 3-4-partite or 0.
as

in

Urticew,

but

filaments

Peri-

Stamens
sometimes

stipules large, fugacious

OBMlDBm

194.

.

.

Cohort

XXXI.

Amentales.

1-^2- celled.

Seeds exalbnminous.

Betulace*.

197.

in slender catkins.

^

scales or bristles.

669

ovule

1,

inferior.

—Trees or shrubs
1,

opposed, sheathing
199. MTBiCEiE.
oecious, in

Radicle

stipules

Flowers mon- or

long or short catkins,

the axils of scales.

Cohort

Ovary

j

XXXII.

usually capsular, l-oo -celled
202. Eui'HOKBlACEJB.

;

679

676

Perianth

Ovary superior,

leaves alternate, simple.

Ovary

styles 2 ovule
Radicle superior.

.1-oelled

erect, orthotropous.

;

;

.

.

(3*

Ovary

1-celled

pous.

Radicle superior.

;

ovules geminate, semi-anatro-

—Leafless

trees,

with

joints ending in

683
Flowers dioecious, in

the scales of catkins

;

(^ of

a 1-celled ovary,

with several basal anatropous ovules ; stigma
2-3-labed. Seeds comose. Radicle inferior.

—Leaves

stipulate

.....

685

Perianth various or 0.
g or diclinoris.
cell) penldutons
anatropcras.
Fruit

each

cells l-oo -seeded.

Flowers diclinous.

each

leaves alter-

.

—Flowers

ovules l^oo in

;

or geminate in

;

or scales.

201. Salicineje.

sessile in

Perianth various or 0, sometimes dichlamydeous. Anthers usually globose or didymous.
Ovaiy 3- (rarely 1-2- or oo-) celled ovules
Bolitilry

....

toothed sheaths

di-

Euphorbiales.
;

straight, exalbu-

681
Leaves alternate, stipulate oi- not
Flowers mon- or di200. Casttakinejs.
oecious;
in catkins, monandrous, 4-bracteate ; $ in heads, bracteate and 2-bracteolate.

leaf-

Perianth $ 0, or of scales

superior, 2-oo -celled

Embryo

cell.

slender jointed branches;

style 1

.....

alternate

Perianth

•

ovules 1 pendu-

;

—Trees; juiee watery;

or bracts.

.

pendulous, orthotropous.

— Leaves

lous in each

styles 2

;

bristles, bracts, bracteoles

,

;

Ilowers ^

nate; stipules fugacious

a 4-lobed

1-celled

leaves

674

l-2--celled

minous.

—

Ovary

or coiled,

;

Ovary

Sta-

;

673

Stamens
campanulate, persistent, 4r'8-fid.
opposite the perianth -lobes anthers extrorse.

cup or scale ; ^- of accrescent scales. Ovary
with 2 2-ovuled cells styles 2 ; ovules pendulous, anatropous.
Radicle superior.
Leaves stipulate .
.
.
677
198. PiATANB^.
Flowers monoecious, in
globose catkins. Perianth ^ and 2 of slender
.

Embryo hooked

—Herbs; juice watery;

196. TJiMACEiE.

Flowers monoecious,
Perianth

.

Styles 2; ovule pendulous,

filaments short.

— Flowers diclinous, in catkins, cones or head^.

more

or calyciform, of of one or

.

diclinous.

atipttlate

Flowers polygamous. Pe-

rianth 5-partite, persistent, imbricate.

0,

.

.

Flowers

^, sepals 5, free, imbricate; $,
Stamens 4, opposite the sepals;

exalbuminous.

Styles 1 or 2 ; ovule various. Embtyo straight or curved, albuminous or not.
-^Trees or shrubs; juice milky; leaves al;

;

campylotropous.

straight.

ternate

;

ovule basilar,

juice watery; leaves

Cannabine^.

196.

;

Embryo curved albumen

Perianth various, imbricate or valvate^ rarely 0.
Stamens usually equal to the

cell,

usually

operculate.

a berry.

men.

Fruit usually 3-coccous, rarely

Embryo

straight in copious albu-

— Herbs, shrubs or

....

trees; leaves usually

and 3-stipulate
203. BnxiNE.a;. Flowers monoecious.

alternate

Se-

687

COHORTS AND ORDERS. (BY THE EDITOR.)
pals or

bracts

Stamens

4,

4-12,

imbricate, rarely

205. GBissoLOMEiE.

0.

Ovary 2-3or geminate, pendu-

opposite the sepals.

celled; ovules solitary
lous, not operculate.

Seed albuminous.

—

.

.

albuminous.

698

Pen^jaob^.

Sepals

Sepals

Ovary

4-celled.

cells 2-ovuled.

Embryo

—Shrubs

8.

leaves opposite

;

206. Lacisibmaoe^.

Flowers ^. Perianth
tubular, 4-lobed, valvate.
Stamens 4, on
the perianth.
Ovary 4-celled; cells 2-4204.

Flowers ^.

Stamens

Capsule loculieidal ;

Fruit capsular or fleshy.
Trees or shrubs; leaves

opposite or alternate, exstipulate

imbricate.

4,

1015=

Flowers ^

Stamen
Ovary 1-celled stigmas 3 ovules
S-6. Drupe with a 3-valved endocarp. Seed
arillate, albuminous.
Shrubs or trees leaves
;

;

—

Capsule loculieidal. Embryo minute, albuminous.
Shrubs; leaves opposite 701

701

.

or 4^6, petaloid, imbricate.

1, 2-fid.

ovuled.

.

spiked.

,

;

702

alternate, stipulate

—

—

Cohort XXXIII.
Piperales.
Flowers 5 or diclinous, usually in spikes or catkins.
Perianth rudimentary or 0.
Ovary superior, of one 1-celled 1-ovuIed carpel, or of several
free 2-go -celled.
206n!. (217.) Piperace.*!. Flowers crowded
on a spadix, very minute, § or dioecious.
Ovary 1-celled; ovule 1, basilar, orthotro-

Embryo albuminous,

pous.

amniotic

sac.

—Herbs

nous.

728

Flowers crowded
Ovary superior or inferior,

2066. (218.) SAUKTTEEiE.

on a spadix,

^

•

;

1-celled

;

Embryo

J

small, albumi-

leaves opposite, stipulate

.

733

CBBATOPHTLLBiE.
Flowers
monoecious, axillary, sessile. Ovary 1-celled;
206d. (220.)

1,

pendulous, orthotropous.

Embryo

—

735

pulate leaves

leaves alternate,

731

exstipulate

Cohort

spicate,

exalbuminous; plumule polyphyllous. Submerged herbs, with whorled dissected exsti-

with axile placentas; ovules ascending, 2-oo
in each cell. Embryo albuminous, imbedded

—Herbs

^

;

Ovary

— Shrubs;

ovule

1-celled with parietal placentas, or 3-6-celled

in the amniotic sac.

or diclinous

lous, orthotropous.

or shrubs; leaves op.

,

panicled.

included in the

posite alternate or whorled, exstipulate

Flowers
cymose or
ovule 1, pendu-

206c. (219.) CHLOEANTHACE.a!.

5

XXXIV.

Nepenthales.

—Flowers

dioecious.

Perianth 4-partite, imljricate.

Ovary superior, 3-4- celled ovules very many, on the septa.
Stamens monadelphous.
Seed scobiform, albuminous. Scandent shrubs ; leaves alternate,
Capsule loculieidal.
terminated by pitchers.
;

—

207.

703

NEPENTHBiE

SUB-DIVISION

II.

Ovary

inferior.

Perianth more or less distinct in the ^ or $ or

both (very obscure in some BalanophorecB').

—

Cohort XXXV. Asarales. Flowers 2 or diclinous. Perianth usually coloured.
Stamens epigynous in the g flowers. Ovary inferior, 1-many-celled. Fruit dT capsule or
berry.
208.

Aeistolochie^ Flowers §

.

209. RAFPLES1ACE2E.

Peri-

anth regular or irregular, valvate.—Herbs or
undershrubs ; leaves alternate, exstipulate . 705

rarely

^

bricate.

.

Flowers dioecious,

Perianth regular, valvate or im-

—Leafless

root-parasites

.

.

.

709

—

ftuemales. Flowers diclinous, ^ in catkins, $ solitary or in
Cohort XXXVI.
Perianth green, of $ lobed or reduced to a scale; of $ minute, 2-6-lobed or

spikes.

-toothed.

seeded.

Ovary

Albumen

inferior, 1-6-celled

0.— Trees

;

;

ovule 1 basal, or 1 or more pendulous.

leaves simple or compound.

Fruit 1-

SYNOPSIS OF THE CLASSES,
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210. JuaiANDBiE.

Pevisinth of |^ a scale

or bract; of $ 2-4-tootlied.
ovule 1, erect, orthotropous.

—
.......

with a 2-Talved endocarp.
stipulate

211. CuPTOiFEEa;.

equally lohed;
celled.

of

Perianth of
B-Iobed.

^

involucre.

Ovary 1-celled;
Fruit a drupe
Leaves pinnate,

^

XXXVII.

This Cohort

213. LoEANiHACEJE.
diclinous.

is

enclosed in the accrescent foliaceous tubular

— Mowers

cell-wall.

ments.

in fleshy

Shrubs, parasitic on branches;

leafless,

216.

718

ovules

.

Flowers 5, in small

8.

Ovary 2-celled

at

first,

BALAUopHOEEa;.

.

{Cyiiomorhim).

usually 3-lobed,

.

.

72-5

Flowers 1-sexual,

valvate;

Perianth

$

J various or

0.

Stamens usually 3, monadelphous (1 in Cynomorium). Ovary 1-2-celled ovules 1 in
;

pendulous from a free central column.
Embryo in fleshy or dry albumen.— Shrubs or
herbs, parasitic on roots or branches ; leaves
opposite oj alternate, -exstipulate

Stamens

sometimes ^

or

.

each

,

217. PiPEKACEiE.

herbs or

—

Perianth and sta-

mens of io7'«?«iAflicc«. Ovary 1-celled;

215. GETJBBiACEiE.

;

— Parasitic

opposite, ericoid, exstipulate

albumen.—

leaves thickly coriaceous, exstipulate

2-00

Perianth usually conspicells l-oo -ovuled ovules

with one pendulous ovule in each cell. Embryo in fleshy albumen. Shrubs; leaves

ovule solitary, erect, adnate to the

214. Santalacbjb.

;

Perianth of 4 valvate seg-

axillary cones.

Perianth often coloured, gamo-

Embryo

g or diclinous.

Ovary l-oo -celled

.716

.

closely allied to VIII., Olacales.

Flowers ^, rarely

Stamens inserted
on the perianth-lobes or segments.
Ovary
;

—Leaves simple, stipulate

Fruit a 1-seeded berry or drupe.

or poly-sepalous, valvate.

1-celled

a stami-

? irregularly lobed. Ovary
;
with 2 ovules, pendulous from proFruit a 1-seeded nut,
minent placentas.
bracteoles.

cuous, coloured, polymorphous and valvate.
shrubs.

(J

1-celled,

un-

usually reduced to a naked nucleus.

714
Perianth of

niferous scale

711

Ovary 2-6-

Santalales.

simple, alternate, stipu-

212. CoEYLACEiE.

Fruit of 1-3 1-seeded nuts in an

Cohort

—Leaves

late

cell,

wall.
lar

722

pendulous, often adnate to the cell-

Embryo

albumen.

undivided, in fleshy or granu-

—-Fleshy

root-parasites

scapigerous

leafless

726

.

COHOETS AND OEDBES.

CLASS

II.

THE

(BY

EDITOE.)

1017-

MONOCOTYLEDONS.

Stem

-without distinct layers of wood surronnding a column of pith, or a separable
Leaves with usually parallel venation. Floral whorls when present usually in threes
or multiples of three. Embryo with one cotyledon. In germination adventitious roots
usually at once proceed from the radicular end of the embryo.
(Obscure rings of wood
and a bark are distingaishable in some arborescent Asparagi. Net-veined leaves occur

bark.

in DioscorecB, Smilacece,

and a few other Orders.)

DIVISION
Ovary

distinct, 2-seriate

I.

some BromeliacecB and HoEmodoracece)

inferior (superior in

Perianth usually

and coloured.
*

Albumen

;

emhrijo distinct.

—

Cohort I. Hydrales. Flowers usually diclinous, regular. Perianth 6-partite, 3 outer
segments herbaceous, 3 inner petaloid or 0. Stamens 3 or more, epigynoas or inserted on
the base of the perianth-segments.
Ovary 1, 3, or 6-celled. Fruit a berry. Embryo
distinct, exalbuminous.
Aquatic herbs.
1.

HrDEOCHAEIDE^

754

* * Alhwmen floury embryo

distinct.

,

—

Amomales. Flowers usually 5 ^iid very irregular (regular in BroraeCohort II.
Perianth of 5-6 segments.
liaeece).
Stamens 6, 1 or 5 antheriferous, the rest petaloid, all
antheriferous in Bromeliacece.
Ovary usually 3-celled. Fruit a berry or capsule.
2.

Cannacb^.

Flowers

irregular.

y,

4.

Perianth 6-partite, 3 outer segments herba-

Stamen
3.

inner

regular;

ceous,

1, lateral

;

petaloid,

Flowers 5

ZDrGlBERACEiE.

Stamen

Perianth of Cannaceca.

,

.

.

irregular.

or cellular

;

embryo very obscure.

Orchidales

Cohort III.

Stamens

1, 2,

or

6.

3,

;

anthers 2-celled

.

Bromeliacea
;

760

* * * Albumin

3 segments.

757

1, anterior;

anther 2-celled

.
.
762
Flowers 5, regular or
nearly so.
Perianth (sometimes superior)
6-partite 3 outer segments herbaceous, 3
inner petaloid. Stamens 6, all perfect
.
766

staminode

irregular.

anther 1-celled

Mttsaob^. Flowers irregular, unisexual.
Stamens 6, or 5 and a

Perianth 6-partite.

Seeds very minute {except Taccacese).

Flowers 5 ^^^ 'very irregular.
Perianth of 6 rarely
confluent with the style. Fruit capsular.
Embryo very

minute.
6.

ObchidE/E.

Perianth very irregular.
with the style and

Stamens

1 or 2, confluent

stigma.

Ovary

1-celled, rarely 3-celled

.

—

7.

769

AposiAsiACEiE.

Perianth sub-regular.

Stamens 2 or 3, adnate to the base of the
style.
Ovary 3-celled
,777
.

>

Leaves

Bttemanniace*.

veined.

Seeds minute

;

narrow
and net-

embryo obscure

.

Taccacejb. Leaves broad, with a midand pai'allel diverging veins. Seed albu780
.
.
minous ; embryo minute
9.

0, or

parallel venation, or broader

rib

777

6,

Fruit capsular or

;

8.

.

Stamens 3 or

Perianth 6-lobed.
Taccades. Flowers 5 regular.
Cohort IV.
1- or 3-celled.
Ovary
anthers
peculiar.
perianth-tube
the
on
inserted
Seeds minute, exalbuminous, or larger and albuminous.
berried.

with

.

.

.

.

.

SYNOPSIS OF THE CLASSES,
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* * * *

Cohort V.

Albumen fleshy

ITarcissales.

or horny

—Mowers

g

embryo

;

,

{See also Tacoacesa).

distinct.

Perianth usually petaloid.

regtdar or irregular.

Stamens 3 or 6, inserted on the perianth-tube. Ovary 3-celled. Seeds with copious fleshy
Leaves parallel-veined.
or homy albumen and a distinct embryo.

—

Stamens 3

;

anthers extrorse

Amartliide^.

11.

13. HTPOXii)E.a;.

Perianth regular or irregu-

10. iBiDBiE.
lar.

782

.

6, inserted

.

Stamens 3 or

6,

Ovary 1- or 3-ceUed

on the perianthSeeds

791

Perianth regular. Stamens 6 or more, iiiserted on the perianthtube; anthers linear. Embryo outside the
14. VELL0SIE.S!.

.,,,...

793

789

.

—Flowers

Perianth hairy without,

6, inserted

anthers introrse, sagittate.

;

albumen

inserted on the haae of the perianth-segments;

anthers introrse.

Stamens

strophiolato

on

786
the perianth-tuhe. Ovary 1- or 3-celled
12. H.EMODORAOB.aB. Perianth hairy without, regular or nearly so.

regular.

segments

Perianth glahrous,

Stamens

regular or irregular.

.

Perianth herbaceous. Stamens
Ovary 3-celled. Fruit a berry or capSeeds with copious fleshy dense albumen, and a distinct included embryo. Climbing

Cohort VI,

Diosoorales,

dioecious, regular.

inserted at the base of the perianth-segments.

6,

—

sule.

Leaves net-veined.,

herbs or undershrubs.
15. DioscoEB.*;

DIVISION
Ovary

II.

I.

Ovary apocarpous (reduced

some

to 1 carpel in

See

Naiiadeoe.

some Palmai).
Cohort VII.

Triurales.

Carpels 1-ovuled

embryo.

;

—Minute

— Flowers unisexual.

style basal or lateral.

Perianth 6-lobed or -partite. Stamens 6.
Seed minute, with very dense albumen and obscure

leafless slender herbs.

Tritteide^

16.

,

Cohort VIII.
or

794

.

(See also Bromeliacece and Hcemodo-raeeee)

superior.

SUB-DIVISION
also

.

.

,

0.

Fotamales.

Flowers ^

17. BTTiOME.a5.

—Flowers

Albumen

Stamens 1-C

•

;

Perianth

6-.

0,

Stamens 9-qo ,
hypogynous. Carpels many-ovuled, follicular

leaved, 3 outer herbaceous.

when

ripe

.

.

,

Flowers ^ m" monoecious.
6 - leaved, 3 outer herbaceous.
Stamens 6 or 12, hypogynous or perigynous.
18. Ai.iSMACEiEi

when

799

ripe

Flowers ^ or diclinous.
Perianth 6-leaved, all herbaceous.
Stamens
19. Jtjncagine^..

6, rarely

1

;

anthers extrorse.

1-2-ovuled, follicular or capsular
20.

PoiAMBA

Carpels 3,

whe^

ripe

Flowers ^ or unisexual.

Perianth of 4 herbaceous va,lvate leaflets or

802

797

.

or 6 segments,

1-6,

Stamens

l-^ovuled,

1,

2 or

4.

indehiscent or 2-

804
when ripe ; ovules pendulous
ApoNOSETEiB, Flowers ^
Perianth
0, or of 2-3 caducous leaflets, inserted on a
spadix with often white bracts.
Stamens
6t18-20, hypogynous.
Carpels 3-^, 2-4-6ovuled, follicular when ripe; ovules ascending 805
22. NAiADEiE.
Flowers ^ or unisexual,

valved

Perianth

Carpels 1-2-ovuled, follicular

3, 4,

.

—Usually water-plants.

on a 8-toothed cup.

Carpels

797

.

Perianth of

? op unisexual.

embryo conspicuous.

.

.

.

21

.

obscure.

Perianth

branous.

Stamens 1-2-4

celled.

or tubular or
;

Cai-pels 1-4, l-oo -ovuled

an indehiscent berry or

mem-

anthers 1-2-4;

when ripe

utricle, or dehiscent;

stigmas usuajly 8-3, filiform

,

.

.

807

;
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(rarely apocarpous in

1019

some Palmce).

Cohort IX. Palmales. -Flowers unisexual, in a simple or branched spadix, enclosed
or not in a spathe. Perianth of distinct 2-seriate coriaceous segments, green, rarely coloured,
or 0. Fruit a 1- rarely 2-8eeded drupe or berry. Seed albuminous.— Shrubs or trees, with
flabellate or pinnately divided, rarely simple leaves.
23. Pajmm.
Flowers usually diclinous
on a branched spadix.
Perianth of 6 herbaceous 2-seriate segments.
Stamens 6,
rarely more or fewer, hypogynous or perigy-

Ovary 3- rarely

nous.

1-celled,

1-ovuled,
3-6-fid

—Trees or shrubs

2-5.

811

Flowers moncBcious or polygamo-dioecious, on a simple

Stamens

unequal.

seriate,

Cohort X.

Afales.

(x>,

g

obliquely truncate

centric

821

.

^

in

Perianth

^

ovule

;

1,

;

stigmas

sessile, exFruit an aggre-

ascending.

gation of dry iibrous coriaceous drupes. Seed

inserted at

—Flowers

.

Flowers monoecious,

of 6 2-8eriate segments, J 0.
Stamens 3,
iilaments connate ; anthers extrorse. Carpels
3,

Perianth-segments 2-

chib-shaped spadix.

NiPACBA

cylindric catkins, g capitate.

homy albumen.

PHTTELEPHASiEa;.

24.

Fruit a

Palm-like plants; leaves pinnate

.....

pit of the fleshy or

4-ovuled; style

ovule basal, anatropous.

—

or of 3

embryo minute,

Seeds large;

1-3-celled.

;

or 4-celled and

mm-icated syncarpous or coriaceous berry.
Seed large.
Albumen like ivory. Dwarf

separate cai-pels; styles short, free or connate
cells 1- rarely 2-ovuled.
Fruit various,

sunk in a

Ovary 1-oelled and

the base of the perianth.

large,

furrowed

;

albumen cartilaginous

.

821

or unisexual, arranged in a spadix or spike, with

or without a spathe, or sunk in pits of a minute scale-like frond.

Perianth of distinct

minute scales, or 0.
Fruit a drupe or berry with one, few, or
many small or minute albuminous seeds. Herbs, often gigantic, rarely trees leaves
simple or pinnatifid, very rarely pinnately divided.

pieces, white or green, or of

—

Flowers polygamooblong or cylindric
spadices, Perianth 0. Stamens oo filaments
Ovaries many, 1-celled;
isolated or grouped.
stigmas sessile ; ovules many, anatropous, on

Flowers dioecious, in ob26. Pandanejs.
long or globose spadices. Perianth 0. Stamens numerous, crowded. Ovaries numerous,
1 -celled

;

stigmas

sessile

;

ovules 1

or

29.

;

3.

—

......

keel spinous

parietal placentas. Fruit syncarpous, berried.

—

822

Flowers monoecious, in
Pe-

TrPHACEjE.

27.

or

of slender

Stamens crowded anthers
;

crowded,

or bristles.

basifixed. Ovaries

filaments short or

or stalked, 1-celled; style

stigma unilateral ; ovule 1, penduFruit dry or drupaceous.
lous, anatropous.

opening by pores.

Herbs ; leaves
floury or fleshy.
834
entire
quite
ligulate,
or
Unear
narrow,

basal or parietal,

slender

.

sessile

scales

Seed minute ; albumen fleshy. Large herbs
or trees ; stem erect or climbing ; leaves
narrow margins and keel spinous
830
30. Akoide^.
Flowers § or diclinous,
in cylindric or oblong spadices. Perianth 0,
Stamens few or many,
or of 4^8 scales.
;

simple or branched heads or catkins.
rianth

FKETClNBilEiE,

dioecious, in globose or

Fruit a head of fibrous 1-seeded drupes.
Trees or
Seed small; albumen fleshy.
shrubs leaves simple, narrow, margins and
;

;

;

Albumen

celled

—

.

Otclanthe^.

28;

Flowers

diclinous, in

;

anthers extrorse or

Ovaries aggregated, 1-4ovules 1 or more,
Berry 1- or more- seeded.

style distinct or

;

Seeds minute
or O.-^Herbs,

;

;

albumen
stemless

or

fleshy

or

with

floury,

erect

or

Perianth of
oblong or cylindric spadices,
or of 4 long-tailed segof ?
multifid,
(J
Stamens in 4 bundles, opposite the
ments.

scandent stems; leaves usually large, simple

Ovary 1-celled; stigmas 4;
on 4 parietal pla^
anatropous,
many,
ovules

Stanjens 1-2

small.
centas. Fruit syncarpous, berried. Seeds
climbing
or
stemless
Large
horny.—
Albumen

shaped

or pinnatifidly divided, usually net-veined
31. LEitNACEJ3.

perianth-lobes.

herbs

;

leaves large, entire or 2-5-partite

,

1-celled

seeded.

827

;

;

;

Flowers

t^

.

Perianth

anther^cells sub-globose.

style

terminal

j

stigma

.

831

0.

Ovary

funnel-

Fruit 1-manyovules 1 or more.
Seed most minute. Albumen fleshy.

-.^Minute floating green scales

839

—

—
;

;;
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—

Flowers § very rarely unisexual, spiked, racemed, panicled or
Perianth of 6 (very rarely 4) sub-similar pieces, or monopetalous
and 6-lobed, regular (except Gilliesiece), usually all coloured and petaloid (coriaceous orsubglumaceous in Juncece).
Embryo iminersed in copious albumen (not external to, nor in a
Cohort XI.

Liliales.

,

solitary, rarely capitate.

albumen).

lateral cavity of the

AswDiSTKE^.

Perianth valvate, 6Stamens 6-8, inserted on the perianth.
Ovary 3-celled; cells 2-ovuIed; stigma
sessile or stipitate, radiate, 3-6-lohed. Berry
82.

usually extrorse.

1-seeded.

1-celled,

— Stemless

....

narrow, parallel-nerved
33.

herbs

;

inferior, 3-celled

841

OpHiopoGONEiE.
Perianth rotate, 6Stamens 6.
Ovary adnate
style

Fruit

3-ganous.

stout,

coriaceous, bursting before maturity, and ex-

posing the unripe seeds

testa herbaceous.

;

;

34.

LiilACE^.

perigynous;

Ovary 3-celled

Stamens
anthers

;

cells

6,

hypogynous

usually
usually

introrse.

oo-ovuled

;

Fruit capsular. Seed glabrous,
style entire.
with a membi-anous or crustaceous testa.

Albumen

fleshy.

— Stemless

herbs, or shrubs

with a simple or branched trunls:; root
843
fascicled or bulbous ; leaves various
.
Perianth 6-partite.
35. Ekiospebmejs.
Stamens inserted at the base of the perianth
Ovary 3-oeIled,
anthers sagittate-didymous.
Capsule loculifew-ovuled ; style filiform.
Seeds villous. Stemless herbs with
cidal.
bulbous roots leaves rounded, thick
848
.

—

;

36.

.

,

OoKANiHEEE^.

a broad base to

Perianth adnate by
the ovary; segments 6,

spirally twisted in aestivation,

above the base.
perianth
cone.

;

Stamens

6,

and detaching
inserted on the

anthers basifixed, conniving in a

Ovary

3-celled,

many-ovuled; style

Capsule loculicidal. Seeds globose.
Stemless herbs with bulbous roots leaves

simple.

—

....
;

849
narrow, parallel-nerved
Perianth green, iieshy,
37. GiLLiESiEJS.
Vof 2 bilabiate leaflets, or regular urceolate
Stamens 6, adnate to the
and 6-toothed.
perianth-base, 3 posterior sterile, or all minute

Ovary
and inserted on the perianth-throat.
Capsule loculicidal.
3-celled, many-ovuled.
Testa black, crustaceous.

— Stemless

herbs

with bulbous roots ; leaves linear, parallel849
nerved
Perianth petaloid or
38. MELANiHACEiE.
Stamens 6, inserted on the
green, 6-partite.
.

....

leaves parallel-nerved
39.

Smilaoea

849

Perianth green or coloured,

Stamens 6,
Ovary superior,
hypogynous or perigynous.
1-4-ceIled ; ovules few or many style entire.
Fruit a berry.
Seeds few, globose ; testa
thin.
Herbs or shrubs, erect or climbing;
854
roots and leaves various
Flowers polygamous.
40. AsTBLiBJS.
4- 6-lobed or of 6-00 segments.

;

Stemless herbs leaves narrow, parallel-nerved 841
or

follicles, rarely

Testa various.
Herbs, stemless, or with a climbing slender
stem; roots bulbous tuberous or fibrous;

to the base of the perianth, 3-oeIIed; cells
;

;

Fruit of 3

capsular or indehiscent.

leaves

fid or -partite.

2-ovuIed

;

anthers

perianth;

Ovary superior or semistyles
cells mary-ovuled

or connate;

3, free

the

of

throat or base

8-fld.

—

....

Perianth marcescent, silky, green or coloured.
Stamens 6, inserted on the perianth-segments;
anthers

Ovary

introrse.

1-

or 3-celled

stigma 3-lobed, or stigmas 3 ovules many.
Fruit baccate or fleshy and 3-valved. Seeds
;

with a crustaceous shining
stemless, usually silky and
herbs
41.

testa.

AsPAEAGBiE.

;

style simple.

or

rarely

858

Seeds

Fruit a berry.

with a shining crustaceous
shrubs,

.

PeStamens
Ovary 3-

Pedicels jointed.

perigynous or hypogynous.

celled

silvery

leaves narrow, parallel-nerved

;

rianth coloured, 6-fid or -partite.
6,

— Tufted,

scaly

trees

testa.

— Herbs,

of various habit,

never tuberous or bulbous-rooted

.

.

859

RoxBTJRGHiACB^.
Perianth of 4
leaflets.
Stamens 4, hypogynous anthers
adnate, introrse.
Ovary 1-celled; ovules
many, parietal stigma sessile, penicillate.
42.

;

;

Fruit 2-valved, with 2 clusters of basal seeds
attached by long cords, nnd with a tuft of
hairs at their base.

—Twining

herbs

;

leaves

broad, with parallel nerves and cross venules 861
43.

Xekoiidea

Stamens

8,

Perianth of 6

hypogynous

or

leaflets.

perigynous

anthers oblong, ovoid or peltate.

;

Ovary 1-

or 3-celled; ovules basal; styles 3, free or

Capsule loculicidally 3-valved, or
Stemless herbs, or shrubs, or
short trees with a stout simple trunk
leaves narrow, grass-like
»
.
,
861
connate.

indehiscent.

—

.

—
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44. Jttncejs.

Perianth of 6 coriaceous or
Stamens 6 or 3,
in the base of the perianth-segments anthers

basal, or

sub-scarious equal leaflets.

Poatederales.

EDITOE.)

1021

Capsule loculicidally

axile.

—Herbs, stemless or with a slender,

rarely stout

;

Cohort XII.

many

3-valved.

Ovary 1-3-celled; ovules few

basifixed.

THE
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stem

leaves narrow,

;

nerves

863

striate

—Plowers

2 segments or of 6 2- seriate segments,

5

,

Perianth of

spiked, panicled or capitate.

or 3 outer herbaceous or coriaceous,

all petaloid,

and 3 inner petaloid.
Embryo immersed in. copious
Style single
stigma sub-entire.
albumen (not external to or in a lateral cavity of the albumen). Marsh or water herbs.
;

—

45. Rapatee.^;.
Perianth regular; outer
segments short, coriaceous or scarious inner
long-clawed, petaloid.
Stamens 6, in pairs
opposite the inner perianth-segments; anthers

opposite the inner segments.

basifixed, opening at the
celled.

46. PoNTEDEEiACB.aB.

segments

6, all

Ovary 3-

apex.

—Leaves linear, equitant

865

.

3-celled,

cells often

—

simple

;

Ovary 3-celled;

ovules numerous.

.

style

Capsule 3-valved.

—Leaves narrow, equitant

Stamens inserted

.

.

petaloid staminodes.

Perianth irregular,;

petaloid.

Ovary

empty. Fruit capsular. Albu865
men floury. Leaves broad
Perianth of 2 marces47. Philtdre^.
Stamen 1, with 2
cent petaloid segments.

2

;

-

.

.

867

OQ the perianth, either 6, or 3 and then

—

Commelynales. Mowers 5
Cohort XIII.
Perianth regular or irregular, of 6 segments in 2
different, petaloid, coloured.

spiked, panicled, solitary or

,

Style usually

series,

Embryo

3-fid.

capitate.

3 outer herbaceous, 8 inner very
outside the albumen, or in a

distinct cavity in its side.

CoMMELTNE^.

Perianth regular or
segments 6, 3 outer herbaceous.
Stamens 6, hypogynous, some only or all
Ovary 3-celled. Capsule loculicidal.
fertile.
Albumen fleshy. Herbs with narrow soft
48.

irregular

1-celled

—

parallel-nerved leaves

....

herbs,

Capsule
placentas 3, parietal.
Moss-like creeping

—

with crowded linear

flaccid leaves

.

870

segments
6, 3 outer scarious, 3 inner petaloid. Stamens
and staminodes 3 each anthers extrorse.
50. Xyeibe.*;. Perianth regular;

868

;

Ovary

segPerianth regular
Mataceje.
ments 6, 3 outer herbaceous, 3 inner petaloid.
Stamens 3, inserted at the base of the outer
perianth-segments anthers 1-celled. Ovary
49.

;

loculicidally 3-celled.

;

;

1-celled

Capsule

;

style 3-fid

3-valved.

;

— Erect

ovules parietal.
rigid stemless

herbs, with filiform or ensiform leaves

.

870

;

Cohort XIV.

Restiales.

—Flowers

5 or unisexual, regular or irregular.

Perianth of

membranous segments in 1-2 series, or reduced to scales, or
Ovary usually 3-celled ovules solitary, penduin a cup.
united
or
free
1-3,
Stamens
0.
Embryo outside
Eruit capsular, rigid or membranous.
lous in each cell, orthotropous.
4-6 glumaceous or scarious or

;

the base of the albumen.

Flageliaeie^. Flowers ^. Perianth of 6 sub-equal segments in 2 series.
Stamens 6, hypogynous, free; anthers 251.

StylesB, papillose through871
Berry 1-2-seeded.— Sedge-like herbs
unisexual.
Flowers
EBiocATJLONEiE.
62.
Perianth double; outer of 2-3 segments;
Stamens 4 or 6,
inner sub-tubular, 2-3-fid.
celled, introrse.

.

out.

dorsithe alternate often imperfect; anthers

fixed,

2-celled.

Ovary 1-3-celled;

styles

1-3, short, slender.

Capsule loculicidal.

Stemless herbs, rarely suifruticose ; leaves
871
narrow, fleshy or spongy, solid or fistular

Flowers unisexual. PeStamens
anthers usually 1-celled, introrse. Ovary

63. RESTiACEiB.

rianth of 1-6 1-2-seriate glumes.

1-3

;

1-3-celled; styles

1-3,

slender.

Friut

a

capsule, utricle or nut— Herbs or undershrubs,

tufted or with a creeping rhizome; leaves

narrow, sheath usually

split

873

SYNOPSIS OF THE CLASSES,
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—

Cohort XV. Glumales. Flowers in the axils of scales, wliicli are arranged in spikelets.
Ovary 1Stamens 1-15, rai-ely more.
0, or of minute scales or hairs or bristles.

Periantli

celled, 1-ovuled,

— Grasses or

Friiit

Cypeeacejj.

54,

a earjopsis.

Albumen

fleshy or floury

;

embryo immersed or

not.

grass-like herbs,

Perianth

or

of

(rarely 3 or 6)

Anthers basifixed. Fruit
compressed or 3-gonous.
Embryo at the
base of the albumen. Stem usually solid and
875
3'gonou3 leaf-sheaths entire
,

bract (Cwe:e).

—

;

.

Perianth 0, or of 2
minute oblique scales. Anthers
Emversatile.
Fruit grooved on one side.
bryo outside the albumen on one side of its
65. GRAMiSTBiis.

sheathiog

bristleg, ravely of scales, or of a

.

base.

— Stem

SUB-KINGDOM

CEYPTOGAMOUS, ACOTYLEDONOUS,

....

usually ftstular, terete

sheaths split to the base

leaf-

;

880

II.

oe

FLOWEELESS PLANTS.

Fertilization effected by the action of
Plants destitute of stamens and ovaries,
antherozoids on the nucleus of an archegonium, or by the union of the contents of

two

special cells.

Propagatioa by means of homogeneous spores, consisting of a single

cell.

CLASS
Axie of growth

distinct,

III.

ACROGENS.

growing from the apes, with usually no provision for suband with frequently distinct foliage. B«production by the

see[uent increase in diameter,

action of antheroaoids on archegonia.

Cohort

I,

Filicales.

—Plants with both

firchegonia, or boi3i, formed

cellular aad vascular tissue.
Aatheridia, or
on a prothallus that is developed from the spore on its germination.

• Spores lof oiie kind; anlheridia

and archegonia

both produced vpon a prathalhts,

4.

Fronds circanate in vernation,
1. FiLlCBS.
bearing sporangia on their under surface or
Prothallus
margins, or on separate fronds.
bisexual
2.

.......

OP3II0GLOSSE.S;.

Fronds

straight

893

leafless plants,

.

slendier fr.om

a
or

contained

in

coriaceous

globose

produced on the rhizome.
Prothallus producing a single archegonium
907
5. SALviNiEiE.
Fronds floating mai'gins
capsules,

.

;

recurved
antheridia

with hollow internode?, ter-

in

vornatix)n.

contained in

produced at the

minated by a toothed sheath. Fructification
a cone of peltate scales, which bear on their
under surface several dehiscent sporangia.
Spores furnished with 2 filaments, that are
Prothallus uniat first coiled round tliem.
sexual

Fronds

with 4 terminal wedge-shaped leaflets, circinate in vernation. Sporangia and antheridia
together

in

Sporangia globose, coriaceous, 2valved, arranged in a peduncled or sessile
902
Prothallus bisexual
spike.
Cylindric
jointed
3. EatJiSETACE^,
.

MaesileaiOEJb.

creeping rhizome, simple and filiform,

vernation.

.

** Spores
of two kinds, one containing antherozoids,
the other developing a prathallus with archegonia.

.

and

Sporangia

separate

biise of the fronds,

producing a single archegonium
,6.
liYCOPODiAOEiE.
Stems

capsules

Prothallus
.

simple

.

or

branched, erect, prostrate, pendulous,.or some-

903

times with a creeping rhizome, covered with
small uniform or biform leaves, rarely leafless.

910

;

COHORTS AND ORDERS.
Sporangia

solitary, placed at the base of the

THE

(BY

EDITOR.)

1023

yalved, containing either minute quaternary

Submerged or terresti'ial
tumid caudeX clothed with
the sheathing bases of elongate fronds. Spo-

microspores full

rangia enclosed in the bases of the fronds

of

antherozoids,

plants, vrith a

or large

Bub-globose macrosporea with a tricrural mark

those of the outer frond bearing macrospores,
of the inner microspores.
Germination, &'c.,

on one hemisphere. Macrospores developing
a prothallus in germination, on the surface of
•which archegonia ave produced
911
.

.

Cohort

on

its

as in Lifcopodiacecs

915

—

germination.

Chaeace^.

Aquatic branched plants,
with wliorled branches, consisting of a series
of long superimposed fascicles (internodes')
8.

.....

.

Muscales. Plants composed of cellular tissue only. Archegonia or antheformed on the stem or branches of a new plant that is developed from the spore

II.

ridia, or both,

IsoiJiEiE.

7.

leaves, or in the scales of terminal cones, 2-3-

from Mosses in their regular fascicled branches
arising from the stem by the sides of the
leaves,

by some

peculiarities in the structure

tubes, each joint (cell) of

and leaves, and stalk of the
sporangium, and by having dimorphic spores 929
11. Hepatic^. Stems leafy, with alternate

antherozoid.

or distichous leaves, or frondose.

Antheridia consisting

of inarticulate tubes.
of spherical

vescicles

of the stem

containing articulate

which contains an
Archegonia consisting of a
single spore, covered with spirally arranged
917
tubes,, and fertilized in situ
Stems leafy; leaves alternate
9. Mirsci.
Antheridia consisting of
or distichous.
delicate open sacs full of cells containing an
Archegonia consisting of a
antherozoid.
flask-shaped body enclosing a vesicle which

....

developes, after fertilization, a stalked urn921
shaped sporangium, full of spores

CLASS

a stalked disk, in others axillary or terminal.
Archegonia after fertilization giving rise to
a sporangium

that usually bursts

IV.

into

4

sometimes
1-2-valved, or consists of a simple sac sunk
Spores usually mixed with
in the frond.
spreading horizontal valves, but

is

....

spiral filaments (elaters)

Bloss-like plants, differing

10. Sphagsta.

Antheridia

and archegonia as in Mnsci, but these are in
some tribes buried in the substance of the
frond, in others borne on the under surface of

933

THALLOGENS.

Axis of growth indeterminate, growth taking place chiefly peripherically and horiReproductive organs various. Spores
zontally. Plants wholly composed of cellular tissue.
not developing a prothallus in germination.
12.

LiCHBNBS. Terrestrial

plants. Thallus

Fructification

which are

of

two

sorts:

ments or

superficial, marginal, or

cells.

sisting of a

sometimes

sunk in

fila-

Vegetative organs con-

mycelium

threads).

simple

Apothecia,

1.

sometimes reduced to a few

sistence,

coriaceous and irregularly lobed, or erect, or
a mere cruet, various in colour and consistence.

(or tissue of slender

Spores

most

superficial, at others

minute,

borne upon

the frond, and contain, or consist of vertical
densely packed tubes or sacs (sporangia)
containing 2-S spores 2. Spermogonia, which

projections called basidia, at others enclosed

substance of
are spherical bodies sunk in the
is lined with
surface
inner
whose
frond,
the
slender
filaments (sterigmata) which support
corpuscles, called spermatia (sup-

plants,

transparent
posed to represent antherozoids)
13.

Fungi.

.

Usually terrestrial polymor-

often
phous plants, sometimes subterranean,
parasitic,

of

most

destitute of chlorophyll or starch,
varied form, colour, and con-

949

in cells or sacs
14.

;

walls,

ALGiE.

Usually

highly

aquatic or natives of
&c.,

reduced

to

coloured

damp

sometimes frondose, at
a few cells

or a

single

rocks,

others
cell.

Fructification monoecious or dioecious, some-

940

times of special cells of two sexes, sometimes
of simple mobile spores, sometimes of antheridia

and sporangia, which are

in capsules.

free or enclosed

965

.
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ABO

ASC

OAU

PAOE

Abortion

,

Absorption

— of vegetables
Acaulis

.

.

.88

Ammonia

.

.145

Amphigens

.10

.

Amplexioaul
Anastomosing

Achene
Achlamydeous

Anatropous

—
—
— malic
— peptic
citric

.

.
.

— tartaric

Anatomy

.

.

.

.163
.108

Aculei

.

.

.17

Acuminate
'.
Acute
,
Aduate anthers

.

—

.

7,

Aggregate

fruits

.

.

.53

Ala
Albuman
.

.

6, 112,

Albuminous
Aleurone

,

.

.166

.

119, 120

Alkaljes, vegetable
Alternate BBStivation

— branches
— leaves
.

.

.

.

.

,

.

37, 108

,

.

Alveolate

Amentum

•

36

116

Axospermous
Awl-shaped

60,

.

—

corolla

— filament

.

Arable
Arachnoid
Archegonia
soil

Aril
Arillode
.

Arrest

,

.

.

.

.144

.
.

.

.

.

.

.

.

A-Scending ovule

Calcariform

.

.

.

.

.

.

Calyftifornl

168

Calycine
Calycoid

69, 71

Basifixed

floril

160
950
62

.
.

.

.

.

131
70
131
118

.

47

.

Basilar style

.

.

Beaded vessels
Bell-shaped
Berry, simple
Bicornis
Bicuspidafe
Biennial
Bifid.
.

Bilabiate
Bilamellate
Bilocular
Bipartite

99, 103

60
69
10
46
52, 55
.

.

.

.

Bipinnate
Bivalved
Bladdery

Blade

Bony

,

fruits

Border
Bracts

Branch-bud
Branches

69

25
893, 899

.
.

Buds

3tj

.

.

Campanulate
Campylotropous

.

Canaliculatiis

97
47
915
3,
95
915
33, 35
.

,
.

7

.

2,

37,

17
96

2,
.

132
7

75

47, 55
137, 138
,

.19

.

Canals, intercellular .116
Candolle, De, system
of
.
161, 164
Capillary '.
.
24, 59
.

.

Capitulunjflosculose

—
— rayed
—

,

.

.

.

.

.

.

.

.

.

.

Carpels
.
in' a spiral

—
— parietal
— theory of

.

56

99,. 100
.

.

145
142

.53
.113

4, 64,
.

.

.

.

.

36
54

.56

.

.

semi-flosculose

Camosum

.

.

124, 125, 147

31

.

Bulbils

,

42, 46, 49

3;

,

Cambium

921, 926

.

.

.109
.109

.93

—

160
49
52
57
49
46
45

49
•.

.

71

Brongniart, clas; .ification of
.
165
Brushes, co lecting
73

,

Calyx
tube

'.

60
70

.
.

Bristles

106

.

'.

'.

Capsule
Carbonate of lime
Carbonic acid
Carina

.

.

19,

Calyeifloral

124, 126

Barometer,
Basidia

.

.63

.

.

.

33

2,

.

Bake

132
899
899
107
138
167
166
87
62

.

,

.149
.105

.

Calyptra

.

.

.

Casbaqes
Caducous

.

14
14
25

.

BuUate

.21

.

13

.

Calyfcules

53, 66
42, 43

Apocarpous
94, 97, 98
Apophysis
921, 926
Apothecia
940
Appendages
47
Appendiculate anthers 61

78

.145

.

stipules

'

.17

.

Alumina

.

143
87

2, 22,

.

136,
46,

Apetalous
Aperispermous
Aperta

135,
143, 144

,

10

.

Apiculate

,

.

.

Apioifixed

—
Axis, vegetable
— direction of
— of embryo

.

Antheridia 141, 893,
Antherozoids
893,
Antitropous embryo

86
163
104

Affinities

115
140
115
136, 138
4, 43, 56
163
166, 167
167
22, 108
168
69, 166
166
58,
1,

117, 124
921, 926

.

.

.10
.

.

vessels

•

.

.

60
129

.

Adventitious roots
Aerial roots
.
Estivation
.

.

— scaly
— solid

Assimilation
,
,
.113
Axile embryo
.
Axillary inflorescence
33

.21

Annulus
Anomalous corolla
Anomalies
Anther
4, 56,

24, 61

.

VAaa

Bulbs

.

24

.

.

— seed
— stem

.

.

.

,

.

Angular
Anisandrous
Anisogynous
Anisostemonous
Annual
Annular cells

,

Acrogens
Aculeate

Ascending sap

142
165

19, 21

.

,

Angioapermia
Angiosperms
Angiospores

.

—

,

.

Andrceciuni

99
Acini
AcotjledousS, 164, 165, 167
.140
anatomy of .
141
leaves of
.
reproductive organs
141
oi
.
.
141
root of
.
.
140
stem of
.

—
—
—
—

.

— of Aeotyledons
— vegetable

99
45
143
143
143
143
143
143

.

gallic

,

107, 137, 138

Accessory organs 96, 138
Accrescent calyx
.
49
Acclimbent cotyledons 111
Acerose
23
Acetic acid
143

Acid, acetip

.

Amphitropous embryo

149

,

.

PAGE
146
106
17
16
149

134
69
69

.68
.64

Carpidia
.
Caruncults
.
.110
Caryophyllaceous
53
Caryopsis .
Casein
.
143, 144
Catkin
.
.

,

.

.99

.

Caudex
Caudicles
Caulicle
Cauline

,

.36

.

.

.

-

.

.

.

.

,

893

.63
6, 6,

105

,21
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POL

EEC

Polygynous.
.
Polyhedral pollen
Polypetalous
.
Polysepalous
,
Polysperma.
.

Polystemonous

.

Pome

.

.

.

.

.51
.

.166
.104
105
105

.

—

.

.

.915

.

.

.

Pnsjloratio
Prickles

.

.

Primine

.

.

17,

86
138

.135

Primitive spirals
Prismatic vessels
Processes .
.

Procumbent
Proembryo

46
95

.

Position of embryo
seed
.
.

Pouch

PAGE
69
62

.

.

.

80
118
951

.17

.

.

.

8j99

Propagulum.
.15
,
Proportions of stamens 68
Props.
16

....17

Prostrate stem
Protein
.
Prothallus

.

120, 143

.

.893

.

Pseudopodiuni .
Pubescent leaves
stem
.
.

.

.

—

Ptdmnus

.

Punctate cells

.

.

.

— seed

—

vessels

.17
.18

.

—fibre

.

.

,

.

932
25

.116
.117
.

108

117, 118

Piitamen
Pycnidia

.

.

.

.

.

.

Pyxidium

.

.

.

95

946
100

.....79

QVABSANGVLABIS, CaU-

16

lis

Quincunx

.

Quincunsial
tion

.

,

sestira-

.86

.

143, 144
Quirifiiangiilaris, cau-

Quinine
lis

.

.

.

.

.

.16

Bace
Eaceme

.
.

Bachis
Badical leaves
Badicle
.
5,

Radix
Bain

88,

161

34
898

10, 21
6, 105,

,

.

106
1,9

147
2
Baphe
8, 105, 108, 136
121
Baphides
163
Bay
66
.
Bayed capitulum
116
cells
56
head
88
.
symmetry
124
vessels
3; 33, 950
Beceptacle
75
hypertrophy of
.

.

Sarmis

.

.

.

.

—
—
—
—

.

—

.

.

.

.

,

.
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SAP
.
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COE
Cornucopia
Corokia

CBO

883
476
Coronilla
371
228
CoTODopus
315, 322
Correa
644
Corrigiola
939
Corsinia
530
Cortnsa
Corycmtn
774
221
Corydalis
Corylacese
716, 1016
410
Corylopsis
718
Corj^us
728
Corynsea
885
Corynephorus
958Coryneum
362
Corynocarpus
818
Corypha
817
Coryphineae
774
Coiysanthes
201
Coscdnium
927
Coscinodon
561
Cosmantbiis
977
Cosmarium
500
Cosmos
353
972
Costaria
762
Costus
377
Coton easier
504
Cotula
405
.
Cotyledon
.
386
Couepia
650
Couma
425
Courateri
425
.
Couroupita
486
Coiissarea
486
Conssareae
504
Coussinia
227, 229
Crambe
609
Craniolaria
405
Crassula
Crassulacese 403; 995, 1002
403
Crassula!
377
Crataegus
954
Craterellus
•
977
Craterospermum
267
Cratoxylon
659
Crawfurdia
486
Cremaspora
229
Cremolobus
605
Crepis
604
Crescentia
603
Creseentiaceis
1011
CrescentieiE 603 604,
603
Crescentinea
788
Crinum
282
Cristaiia
468
Crithmum
14, 785
Crocus
487
Crocyllis
606
Crossandra
371
Crotalaria
692
Croton
692
Crotonese
692
Crotonopsis
.

.

Crouania

.

Crowea

.
.

.

.

Crucianella
CruciatcB

.

Crucibulum

.

Crueiferse

.

.

.

.

.

.

.

.

.

.

Cmciformes
Cruckshaiikia
Crucksbankieae

Crudia
Crumenaria

.

.

Cruoria
Cryphaea
Crypsis

.

Cryptandra

.

.

.

.

.

Crypteronia
Cryptocarya
Ci^Titocaryese

.

.

Cryptocoryne

.

.

.

.

.

.

.

Cryptococcese
Ciyptococcus

.

.

.

.

Ciyptoeoryueae
Cryptodiscus

Cryptomeria
Cryptomyces

Cryptopodium
Oubeba
Cucubalus
.

Cucumerineae

Cucumis

.

Cucurbita

.

.

Cucurbitacese 32,

.

.

.

.

Culcitium
Cullenia
Cullumia

.

Cuminum

.

.

Gunonieae

.

.

Cupania

.

Cuphea

.

Cupressus

.

Cupuliferse

\Curculigo

.

Corcuma

.

Curtisia

.

Cuscuta

.

Cusouteae
Cuscutin(S

.

Cusparieffi

.

.

.

.

566,

.

.

.

Cuspidaria
Cussonia .
Cuviera
Cyanella .

.

Cyanothamnus

.

Gyanotis

.

.

.

.

.

.

Cwpressin'S
Cupressineae

.

.

.

.

.

.

.

Ounninghamia
Cunonia

.

.

.

Cunaria

.

.

.

Cummingia

.

.

.

CYA
.

Crozophora
Crozophorese

.

.

•

'.

.

Cyathea
Cyatheacese
Gyathodes
.
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PASE
198
561
.
621
335
885
879
605
664
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Ellipeia

.

Ellisia,

.

Elsholtzia

Elutheria

Elymus
Elyna

Embothrium

Emex

Erias

.

.

500
487
337
340, 1000
.

Emmeorhiza

Emmotum

.

.

.

Empetrum

341

.

Enarthroearpus
Encalypta
.

Encelia
Eneephalartos

Encyonema

227, 229

927
504
.
753
979
946
946
955
.
.
701
960
713
756
782
.
366
292
927
523
522
522. 1007
523
503
945
750
868
927
648
671
334
945
.
773
774
515
436
439
205
775
460
693
693
597
903, 1022
907
885
606
182
446
630
503
611
846

.

Endonema
Endophyllum
Engelhard tia
Ei^alus .
Eusatm
Entada
Entelea
Entosthodon
Epacrese
.
I^acridace{S
Epaeridese

Epacris
Epaltes
.

Ephemeras

.

Ephemealm
Ephippiandra
Epicarpuros
Epieharis
Epiconiodeae
Epidendreje
.

Epidendrum

Epilobium

Epimediam
Epipaetis

.

Epiphyllum
Epiprimese
Epiprimis
Episcia

.

Equisetaceae

Equisetum
.

Eranthis

.

Erblichia

.

Ercilla

.

.

Erigeron
Eriobotrya
Erioeaulon

.

.
.

Eriocaulonese

Erioeephalns
Eriodendron
Erioglossuui
Eriogoneae

Eriogonum
.

.

.

Eriope

Eriophorum
Eriospermeae
Eriospernium

Erisma

.

Erodium

.

.

Eromitra

.

Erophila'
Erractis

.

Erucastrum

.

Erycibe

.

ErycibeSB

.

.

.

.

Erysiphe

.

.

Erythraea

.

.

.

.

Erythranthus
Erythrina

.

Erythrochiton

.

Erythronium
Erythropalum
Erytlirophl aeum
Erythrospermum
Erythroxyleae

.

Erythroxylon

.

Eseallonia

Euhippomaneae

.

Eumimoseae

.

Euonymus

.

Euparea
EupatoriaceK
Eupatorium
Euphorbia

.

Euphorbiaceae

.

.

.

.

.

.

315,
.

.
.

.

294,
294,
392,
392,

Escobedia

.

.

Escobedieae

.

.

Esenbeekia

.

.

Espp.letia

.

.

Ethulia

.

721
371
323
846
337
368
245
999
296
393
393
217
587
687
315
504
503

Eaammineae

.

Euampereae
Euapocyneae
Euasclepiadeae

.

.

.

Euastnim

.

.

.

Eucalypheae

Eupomatia

Eurieinocarpeas

468
228, 229
956
559
.

.

Eucaesalpineae
Eucaletieae

Eupodostemaceae

.

.

Eubalanophoreae
Eubignonieae

Euphrasieae
Euphyllanthese

Eurhynchium

Escallonieae

.

.

Euptelea

Eschscholtzia

.

Euphoria
Euphrasia

.

.

.

Euphorbieae

.

.

.

.

Eugentiausae

Eumalve»

.

Eryngium
Erysimum

.

Eucryphia
Eudiosmese
Eugenia

Eulophia

.

Eruearia

.

Eucrotoneae

.

.

.

.

.

Eucharidium
Eaclea
Euelidium
Eueomis

.

.

.

.

Euchaetis

Eulineae
Euloganieae

.

Eruea

.

Eucalyptus

.

.

.

PAGE

.

.

.

.

.

.

.

Erithalis

.

Eremanthis
Eremophila
Eremurus

.

Ericeee
Ericinege

Eriolaenese

.

Eranthemum

.

Eriolseiia

.

Ephebe
Ephedra

.

.

.

PAGE
.
773
882
516
514
514
516
514, 1007
503
377
872
871, 1021
504
282
353
633
633
287
287
621
878
848, 1020
848
252
486
308
956
228
979
227, 229
229
227, 229
566
566
565
.

.

.

Endocarpon
Endocoeeus
Endogone

Eragroslis

.

.

Emilia

Empetrese

Ericaceee

.

Embothriese

.

.

.

Elytraria

Eria
Erianthus
Erica

.

.

.

.

.

.

.

689
550
553
977
728
602
368
689
693

.

Eurotia

Eurya
Euryale

Euryloma
Euryops
Euscaphis
Eusesameae
Euseselineae

Eusimarubese
Eustegia
.

Eustegiae

.

Eustephia

.

Eustigma

.

Eustrephus
Eutaffia

X

Euthates
Eutoea
Euxolus

/>

Evax
Evelina
Evernia

Evodia
Eyolvulus

Exacum
Excaecaria

Escipula
Exidia
Exilaria

Exocarpus

Exostemma

INDE± OP NAMES.

1040
POU

GAR

GIL

GUE

INDEX OF NAMES.
GUI
Guichenotia

HAM

HBL

1041
HOS

INDEX OF NAMES.

1042
HOS
Hostia

^

HTD

ING

LAB

INDEX OF NAMES.
LAB
Labiehea

'".

LAU

LEP

1043
LOT

INDEX OF NAMES.

1044
LOT

MAC

MATl

MIC

INDEX OF NAMES.
MIC
Michelia

.

MOH

MUH

1045
NEC!

INDEX OT NAMES.

1046
NED

ODO

OEC

PAR

INDEX OF NAMES.
PAE

PEN

PHA

1047
PIT

INDEX OF NAMES.

1048
PIT

POG

POS

Qtri

INDEX OF NAMES.
QUI

EHA

EIV

1049
SAB

INDEX OF NAMES.

1050
SAR
Sarcocolla

.

SCH

SEC

SPA

INDEX OF NAMES.
SPA
Sparaxis

.

SPO

1051

INDEX OF NAMES.

1052
TAT

THE

TEA

TYP

INDEX OF NAMES.
TYE

VAN

VIS

1053
ZYG
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ABA

AGA

ALO

ETC.

.

.

INDEX OF PLANTS MENTIONED FOE THEIE USES
ABA

ASP

Araucaria imbricata
Arbutus TJnedo .

Arceuthobium

.

.

Ardisia

.

Areca Catechu

.517
.

.

.517

.

.

.

.

Arenga saccharifera

.

Arethusa bulbosa
Aigania Sideroxylon
Argemoue mexicana
Arissema pentaphjl.

.

.

lum

.

.

.

.

.838

.

.

.

838
838

tis

.

fcEtida

.

.

.

.

708
708

.

.

.

.

.708
.708

.

.

.

.

.

.

officinalis

.

.

.

.

Armeniaca vulgaris
Armaria vulgaris
Arnebia
.

.

Arnica
.
.
Arnotto
.
Arraeaeha esculenta
.

Arrack
Arrowroot .
Portland
.

—

.

.

.

708
708
708
708
708
388
528

.573
.

505

.246
.

470

819, 891

.

.

.

.

760
839

Aitabotrys suaveolens 199
Artemisia
. 505
Artocarpua ineisa
.
672
.

— integrifolia

.

.

Arum maculatum

.672
,

Aruadinaria faleata

.

Arundo Sonax

.

.

— mauritanica

.

.

Asafoetida.

.

.

Asagraya officinalis
Asarabacca europaea

.

Asarum

.

asarifolium

— eauadense
— europaeum
Aselepias curassavica
— decumbens
— tuberosa
.

.

Ash

.

.

.

.

.

.

.

.

.

.

.

.

Asimina triloba

638
892
891
892
470
853
708
708
708
708
554
554
554
647

199
860
Asparagine
Asparagus acutifolius 860
848
French.
860
officinalis
.
687
Aspen
488
Asperula cynanctica
.488
odorata
848
Asphodelus ramosus
902
Aspidium Baromea
902
fragrans

—
—

.

—
—

.

.

.

.

.

.

.

.

Asteriseus

.

.

.

.

.

.

.

Astragalus aristatus

— ereticus

— verus

.

.

.

.

.

.

tum

.

.649

.

Atractylis gummifera. 505
Atriplex hortensis
640

Atropa Belladonna

.

Attalea funifera

.

580
820

Aubergine

.

.

.581

Aueuba

.

.

.

.

.731

.

.

.

.

.

.

Avena
Areas

sativa
.

Averrhoa Bilimbi

477
890
388
298
298

— Carambola

.

Avicennia

.

.

.618

Avocado

.

,

.

Ayapana

.

.

.

.

.517

Azalea pontica

.

.

655
505

.820

Bactbis setosa.
Badiane

.

Badi^a

.

Balanites segjptiaca

.

Balanophora
Balaustinm

.

.

195
251
329
728

.

.

436

.

.

diversifolia

Balm

.

.622

.

322, 743

— of Gilead
Balsam, Liquidambar
— ofTolu
— ofUnieri
.

Balsamite

.

.

.

.

.

.

Balsamodendron

canum

— Kafal

.

412
373
299
505

afri-

.

.

.

.

.

.

— Mukul
— Myrrha
— Opobalsamum
— Eoxburghii
.

.

332

.332
.332
.

.

.

332
332
332

.891
Bamboo
Bambusa arundinacea 891
.

— glaueescens
— Metake
—

.

.

.

.

.

892
892

.

.891

Banana

.

.

.

Banksia

.

.

.

verticillata

Banyan
Baobab

.

.

.

,

.283

.

Barosma crenata

.

.

Basella alba

.

.

rubra
BasU, Sweet

.

Bassia butyracea

—

—
—

765
665
672

.

.

.

902
232
374
374
374

AtherospermamoBcha-

Barbarea vulgaris
Barberry
Barley

.

.

—
— Trichomanes.

Ava

Aristoloehia Crtemati-

— crenulata
—
— longa
— Mauritania
—
— pallida.
— rotunda
— serpentaria

BAS
PAQB

Asplenium Adiantumnigrum
902
Euta-muraria
902

.

.838

— triphyllum
—
utile

634
820
819
777
536
218

.

.

Arisarum

721

Uva-

Arctos taphylos
ursi

.

PAGE
744

.

.

.

.

.

.

.

231

,205
.890

.

.

.

.

.

323
642
642
622
636

latifolia

.

.536

longifolia.

.

.

536

ETC.
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.

CAN

BEY
Bryonia dioica
Buck-bean

— eye
— wheat

.

.

.

.

.

.

4

.

.

.

Bugloss, Viper's

BuUaee

.

Bullet-tree

Bumelia

.

PAGE
452
569
357
634
573

.

.

.388

.

.

536
536

.

.

Bulbo-casta-

num

.

.

.470
.960

.

.

.

.

.

Bunt
Burdock

Burnet
Bursera altissima
gummifera
Butea frondosa
.

.

—
— superba

Butter-nut

— tree

.

.

.

.

.

.

.

.

.373

.

.713
.

.

.

.

636
288
700

.301
.902

.
.

799

.

.

Buttneria .
Buxus semperrirens

Byrsonina
Byssus

505
387
332
332
373

•

Butomus umbeUatus

.

.

Canary-grass

.

.892

Candle-tree

Canellabark
Cane Palm

Canna

.

Cabbage

— Palm

Cachibou

231

.

.

.

.

.

.819

.

.

.

Csesalpinia coriacea
echinata

—

- Sappan
.

Calabar Bean
Calabash-tree
Calamagrostis

.

332
373
372
373

.

.

.

.487

.

.

.

.

.

.891

Calamander-wood
Calamus Draco
.

Calla palustris .
Callicarpa
Calligonum Pallasia
Callitris quadrivalvis
.

Calophyllum Calaba

— inophyllum
— turiferum

.

.

.

.

374
604
639
820
838

.617
.

.

.

636
746
270
270

.

.

.

.270

654
441
660
Calumba, American
192
Calycanthus floridus
847
Camassia esculenta
232
Camelina sativa
274
Camellia japonica
275
Sesanqua
Campanula cervicaria 612
512
Eapunculus
.
512
Trachelium
656
Camphor ,
.
.278
Borneo
Camphora officinarum 665
Calotropis gigantea
Calthrop, Water

.

—

.

.

.

.

.

.

Camphorosma

dum

.

.

.

— monspeliaca
Canariiun commune
— atrietum
.

.

.

.640
.

.

.

640
332
333

.

.760
676
426
965
554

.

.

.

.

.235

— spinosa

.

.

.

.332
.373

Caraway
Cardamine amara
.

.

— americana
— asarifolia

— hirsuta
— maritima
— nasturtioidea
.

335

.

.

.

581
838

.

.

Carat

236
234

.

Capsicum annuum
Caraibe Cabbage
Carana gum
Carapa guianensis

469

.

231
231
231

.

.

.

.

.

.231
.231

.
.

.

231

.

.231

.

.

762

Cardiospermum Hali354
cacabum
.
.
506
Cardoon
._
.'
606
Carducea
880
Carex arenaria
•

.

.

.

.

— nervosa

.

.

.

.880

Carica digitata .
Carissa Carandas

—
— xylopicron
edulis

.

.

.

.

.

.

'

.

Carob
Carpinus Betulus
Carpodinus dulcis
Carrageen Moss
.

Carrot

.

.

.

.

.

.

.

.

.

.

Carum Carui

.

.

ticus

Caryota

718
651
982
470
606
469

.

.713

.

.

.

.

.

.713

.

.

.

.

.713

713
713

aroma.

.

.

.

.819

Casein
.
Cashew-apple
Cassara-bread
Cassia Absus

— acuti
—
— lanceolata
— obovata
folia
.

.

Castanea yesca

.

.

.

.

.

697
275, 890
363
698
372
.

.698

Casuarina
folia

.

Catechu
Catha edulis
.

Cauliflower

Caulophyllum

.

.685

.

.

.

,

.

.

.231

.

peltJita

Cedar

— Red
— wood

.

.

.

.

.

.

.743'
.746

.

.

.
.

.

— paniculatus
— veneratus

372

.399
.716

335

.

.320

Cedrat
.
.
Cedrela febrifuga
Cedrus Deodara
Libaui
.
Celastrus nutans

—

206
581
673

.

.

Cayenne Pepper
Cecropia

685
372
344

.

thalic-

.

.

.

.

.

.

.

336
743
743
344
344
344

.469

Celery
.
.
Cellulose .
.
Celosia argentea

966
637
cristata
637
margaritaeea
637
Oeltis australis
674
oceidentalis
674
orientalis
674
Cenomyce rangiferina 948
Centaurea
506
.
Centaury
669
Ccpliaelis
487
Cerastium arvense
259
Cerasus Avium
388
388
caproniana
duracina
388
Juliana
388
Lauro-Cerasus
388
Mahaleb
388

—
—
—
—

.

.

'

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

—
—
—
—
—
— Padus

.

.

.

.

.

.

.388

Ceratonia Siliqua
Ceratopteris
troides

.

—

salutaris

Cervantesia
tosa

.

.

—

.

Chara
Chaya-ver

.

,
.

.

.

.

.
.

.

.

.

.

.

Chailletia toxjcaria
Chamserops excelsa

— humilis
— Hystrix

.902
820
561
561

tomen-

Cestrum diurnum
nocturnum

— vespertinum

372

.

thalic-

Ceroxyion andicola
Cerbera Ahouai

Chenopodium album

— anthelminthicum
— Botrya
—
— Quinoa
— viride
.

ficifolium

Equiseti-

— muricata

troides

697

.

Ceylon Moss-

.

.

Castilloa elastica
Castor-oil .
.

.

.

.

.373

.

.

.

.

.

.

trale

218
640
640
640
640
640
640
199
676
388

Chelidonium majus

Castanospermum aus-

Ceterach officinarum
Cetraria islandica
Cevadille .
.

.372
.372
.372

.

PAGE

.

426

.

Cascarilla bark

Cassis

829
820

.372

Carthamine

Carya alba
amara

449
561
561

.651

.

Carludovica palmata
Carnaiiba .

fistula

fceti-

.

.

.

Caryophyllus

.

.

Caoutchouc
Capers
Capparis sodada

.

.

.

.

.

.

.

Cantharellus eibarius

—
— glabra
— nigra
— oliTBeformis

.

604
243
820

.
.

Cannabis sativa
Cannon-ball tree

Cardamoms

—
—
—

..

CIT

CAS
PAGE
333

Canarium Zeylanica

— pratensis

Caffeiu

.

INDEX OF PLANTS MENTIONED FOE THEIE USES ETC.
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Bunium

.

.

.

.

.

725
583
583
683
902
948
983
336
820

.

.820

.

.

.

.921

.

488

.

.

Cherris

Cherry

— Winter

820

681

.

470
716
373
Australian
441
Water.
332
Chibou
Chick Pea
373
335
Chickrassia
259
Chiokweed
Chicory
606
Chili
581
Chimaphila umbellata 520
Chiococca
487
Chervil

Chestnut

.

—

.

—

.

.

Chirita

,

.

.

.

.

Chive
Chloranthus

.560
.847

.

.

735
Chondrus
polymorphus
982
Choopa
354
Chrysobalanus Icaco
Chrysophyllum
Cai
officinalis

.

;

536
394
676
902
547
69S
47c
373
606
469
647
18E

nita

Chrysosplenium
Churras
Cibotium
Cicada Orni
.

Cicca disticha
Cicely
Cicer arietinum

.

Cichorium Intybus
Cicutaria virosa
Cigala

Cimicifuga fcetida

— serpentaria
Cinchona
Cinchonine
Cinnamie

.

.

.

Cinnamomum

Cassia

— malabatbricum
—
officinale

Cinnamon

.853
.

.

Cherimoya

,

.

1S£
48;
487
37f
65f
66f
65f

243, 65f
Cipipa
.
69f
Circsea lutetiana
43£
.
Cissampelos Caapeba 20i
ebracteatus
20i
.

—
— glaberrimus
— mauritiana
—

205
20:
20:
20;
35(

ovalifolia

— Pareira

Cissus cordata

— setosa
—
Citron
— wood

.

35(

tinctoria

35(

32(
.

Citrullus eolocynthis

.

74(
45!

.

INDEX OF PLANTS MENTIONED FOE THEIR USES
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COL

PAGE
453
320
Citrus Aurantium
320
Bergamota
.
.
320
communis
320
delioiosa
320
.
Limetta
.
320
Limonum
.
320
mediea
.
320
myrtifolia
593
Clandestina
955
Clavaria amethystea
567
Clearing Nut
188
Clematis cirrhosa
188
.
crispa .
188
.
erectd .
188
.
Flammula
188
mauritiana
188
Vitalba.
. 231
Cleome gigantea
234
heptaphylla
. 234
polygama
617
.
Clerodendron
. 655
Clove Cassia
.
374
Clover
426
Cloves
914
.
Club Moss
. 270
Clusia flava
.
270
rosea
.
296
Coca
635
Coccoloba uvifera
202
Cooculus Bakis
201
cinerascens
202
crispns
201
flavescens
202
indicus
201
palmatus
201
peltatus
201
platyphyllus
672
Coccus Laoca
461
Cochineal .
645
Polish
Cochlearia Armoraeia 232
231
officinalis
232
rusticana
Cochlospermum GosCitniUus vulgaris

—
—
—
—
—
—

.

Colutea arborescens
Colza
.
.

.
.

—
—
—
—
—
—
—

.
.

.

.

—

—
—
—

.

.

.

,

,

,

.

— insigne
— tinctorjum
.

Cockscomb
Cocoa_
nut

•

—
Double
— Plum
.

1

Coeos nucifera
Coffee

246
246
246
637
288
819
820
388
819
487

891
Coix LacBryma
Colchicnm autumnale 853
854
vanegatum
853
Colchinine
551
Collophora utilis

—

Colocasia

.

— antiquorum
— himalaiensis
Colocynth

.

Coltsfoot

.

.

.

.

Columnea

.

.

,

Comfrey ,
Comnielyna
folia

—
— mediea
— Eumphii
—
— tuberosa
coelestis

.

.

Comptonia
folia

799
638
838
452
505

849
708
599
374

.231
.

.

.

.

.

.

.

.

.

.

.

.

.

672

Conocarpus

Corypha

officinalis

Copal
.
Copalche bark
Coptis Teeta

—

820
820
819, 820
Cosciniumfenestratum 202

trifoliata

.

.

.

Couma

.

,

.

.364
.364

Coumarine
Coumarouna odorata

.

.

.

_.
.

.
.

,

.

.

sylvestris

Couroupita
Cow-itch
Parsnip

.

.372

.

.

—

—
—
—

.

.

.

.860

Corema

.

.

.

Coriander

.

.

.

ruBcifolia

.

.

.

.

,

.

.

Coris.

.

.

Cork.

.

Comiine .
Corn Salad
Cornus florida

.

.

Coriariine

Cornflower

.

342
470
470
302
302
302
302
302

.

,531
.716

.

.

505

,

.477
.491

.

.

.

477

3

tatarica

.

.

.

.

.

.

.

.

.

.

.

.

.

231
232
610
406
405
405
387
387
235
236

.

.

.

.235

Cratoxylon Hornschuchii

.

.

—
—
— sarmentosa

.

.

.

.

Coriaria myrtifolia
nepalensis
.

.

.

.

.188
.188

.

Coriandrum sativuI^

.

Crab-oil

470
554
536, 672
.
335
.

.

— Cotyledon
— rubens
Crataegus Azarolus
— Oxyacantha
Cratseva gynandra
— Nurvala
— Tapia
.

.268

.

Creseentia Cnjete
Cress
.
.

.

604

.231
Crinum zeylanicum
789
Crithmum maritimum 470
.

.

.

.

.

Craniolaria annua
Cr-assula arborescens

.

—

.

Grambe maritima

.

—
— reflexa

.

551
373
373
426

.373

.

—

.

.

.

698

.

— plant
—
tree

557

982
982
Corchorusacutangulns 292
capsularis
,
292
depressus
.
292
olitorius
.
292
tridens
292
.
Cordia Myxa
574
Rumphii
.
574
Sebestense
.
574
860
Cordyline auslralis

.

.

.

—

667
567
567
567
567
320
372
372
372
372

.

.

.

421

.

.

cerifera

Couaque

.

Corallina officinalis
Coralline .
.

.

.

.

.

.

.

sagittsefolius

— coriacea
—

.718
.718
.718
.718

..

.762

.

Copaiba, Balsam of
Copaifera cordifolia

.

.

latifolius

,

.

.

.

.

.

Costus

.

.

,

.

.

.

.

.

.

—
— Scammonia

.

.

rostrata

Convallaria majalis , 867
Convolvulus dissectus 567

— Jalapa

Correa

.

—
— umbraculifera

.

— speciosus

,

—
—
—
— Colurna
—
— tubulosa

869
869
869
869
869
869

683
Conceveiba guianensis 698
Condaminea
488
Conferva rivularis
982
Conium maculatum
470
Connarus Lambertii
364
..

— paniculatus

— masciila
— sanguinea

Corsican Moss .
Corydalis bulbosa
capnoidea
.
fabacea.
.
Corylus americana
avellana
.

asplenii-

..

PAGE
.
477
. 477
477
323
.
982
221
221
.
221
718

Cornus fragifera

angusti-

.

strieta

.

.

Cookia punctata

.

sypium

Colubrine

.

.

—
—
—

.

.

.

—
—
—
—

,

— Schiedeanus
— Turpethum

.

.

.

.

Crocus sativus
Crotalaria juncea
Croton campestris
.

,

— Eleuteria
— gratissimum
— micans
— nitens
— perdiceps
—JPseudo- China
— suberosus
— Tiglium

.
.

.

.

.

.

.

.

.

.

.

.

.
•

.

.
.

.

.

.

.

Croton oil .
Crozophora tinctoria
.

.

.

786
374
697
697
697
697
697
697
697
697
697
697
698

Cubebs

.

.

.731

Cucumber

.

,

.

.

.

.

— root
Cucumis Anguria
— Dudaim
— Melo
-^

sativiis

1057

DAC

COR
PAOK

.

Colubnna

.

•.

,

.

.

.

,

.

.

—

_

ETC.

.

452
857
453
453

.

.

.

.

.453

.

.

,

452

Cuourbita

maxima

— moschata
—
— Pepo

PAGE
462

.

452
453

.

.

.

.

.

.

.

.452

ovifera

.948
Cudbear .
Cudrania javanensis . 673
Cumin
470
Cuminum Cyminum
470
Cupania sapida
354
Cuphea
434
.
,
Cupressus pyiamidale 746
sempervirens
746
Cura9oa
.320
.
.
Curare
. 557
Curatella Cambaiba . 190
Curculigo orchioides
792
staus .
792
.
.

.

.

.

.

.

.

.

—

.

.

.

—
Curcuma
— angustifolia
— leucorhiza
— Zedoaiia
— Zerumbet

.

.

.

.199

.

762
762
.
762
762
.
.
Curcumine.
.
.
762
Currant ..
.
350, 399
American
.
630
.
Cuscuta densiflora
.
668
major
568
,
minor
568
,
Cusparine
.
323
Custard-apple
199
.
Cyanotis axillaris
869
Cyathea meduUaris
902
Cycas
.753
Cyclamen europseum . 631
Cydonia vulgaris
.
387
Cynanchnm acutum . 554
monspeliense
554
Cynara Cardunculus
506
Scolymus
606
Cynodon Dactylon
891
.
lineare .
. 891
Cynoglossum
officinale
.
572

—
—
—

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

—
—
—

.

.

.

.

,

Cynomorium

neum

.

.

.

cocci.

Cyperus artioulatus

— alopecuroides
— dives
— esculentus
— longus
— rotundus
Cypress
— Deciduous
,

.

.

Cypripedium

—
— Hookeri

.

728
880
880

.

.880

.

.

880
880
880

.

.

.

.

.

.746

.

.

746

pubes-

cens
Cytinus
.
.
Cyttaria Berteroi
Gunnii
.
.

.
.

.

.

.

.

777

.711
.

968

.958
.

958

Dacbydiom crpRESsiNTJM

.

— Franklinii

.

.

744

.

,

744-

INDEX OP PLANTS MENTIONED POE THEIE USES
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DAC

DIP

Dactylis glomerata

.

PAOB
892

Daotyloetenium segyptiacum
891
Dalbergia latifolia
373
Dammar ,
744
Black
.333
Dammara australis
744
orientalis
744
Dandelion
506
Daphne alpina
658
cannabina
658
Cneorum
658
Gnidium
658
Laureola
658
Mezereum
658
Tarton-raira
658
Darnel
.892
Date Palm
819
Plum
539
Datisca cannabina
457
Datiscino
457
Datura Metel
680
580
Stramonium
Tatula
.580
,
Daturine
580
190
Da villa elliptica
Decaisnea
207
Delphinium
Conso.

.

.

,

—

.

.

.

.

.

—

.

—
—
—
—
—
—
—

.

.

.

.

.

.

.

.

.

.

.

.

.

.

. i

.

.

.

.

.
.

.

.

.

.

.

.

,

—
—

.

.

.

.

.

.

.

.

.

lida

.

.

.

.

— Staphisagria

.

.

.188
.188
.743

,

Deodar
Detarium Senegalense 372
.

Deutzia seabra
Devil's

396
470

.

.

.

.

.

.

.434

.

;

.

Dung

Dhak.
Diamba

676

861
Dianella odorata
.
Dianthus Caryophyllua

...

Diatomepelite .
.
Dietaraiius albus
"Dieffenbachia seguina
Diervilla canadensis
.

.

Digitaline
Diilenia serrata
speciosa
Dioscorea alata
.

—

.

.588

.

.

.

.190

.

.

.

.

— Batatas
— bulbifera
— pentaphylla
— sativa

.

.

.

,

.

.

,

Diosmine
Diospyros Ebenaster
.

.

— Ebenum
— Embryopteris
— Kaki
— Lotus
— melanoxylon
— quesita
—
— tomentosa
— Virginiana
.

.

.

.

.

]

90

796
796
796
796
796
323
639
539
539

.

.

.

.

.539
.539

.

.

.

.

•

.

.

.

reticulata

Diplazium
Dipsacus fuUonlum
.

—

259
979
318
838
482

sylvestris

.

.

.

.
.

539
539
539
539
539
902
495
495

ETC.
F0C

..

INDEX OF PLANTS MENTIONED FOE THEIE USES
fUC
Pucus

.

.

.

Fumago

.

.

.

Pumaria officinalis
Fungi
Fungine
Fungus melitensis
Furze
Fustic

.

PAGE
983
823
221
955

GUM
I'AGB

Glycosmis citrifolia
Gmelina arborea

—
—

parviflora

.

villosa

.

.

.

.

.

CfiS

Gnaphalium dioicum

.

.

728

Gnetum Gnemou

.

.

.

.374

.

363, 672

— ureus

847
utile 672
536
Galauga
762
Galbanuiu
471
Galipea Cusparia
323
officinalis
323
488
Galium
Galls
716
.
Gambir
488
.
Gamboge
270
Gaicinia mangostana 270
892
Gardener's Garters
Gean
.
.388
Geastrum hygrometricum
956
.
Gelidium
.983
Gendarussa vulgaris
607
Genipa americana
488
Genipap
488
Gtoipi
505
Genista tinctoria
374
669
Gentian
.
Gentiana cruciata
559
559
lutea
Gentianin .
559
Geoffi^oya spinulosa
373
vermifuga
.
.373
Geranium maculatum 309
309
nodosum
.
309
pratense
309
Kobertianum
309
sanguineum .
309
striatum
.
955
German tinder .
388
Geum rivals
.
388
urbanum
453
Gherkin
,
Gigartina Helmintho982
chorton
.
762
Ginger
.
762
beer
388
Gingerbread Plum
GaQ£A.
Galaetodendron
Galam butter

.

.

.

.

.

,

.

.

.

505
750
750
658
332

angustifolia 331

— hexasperma
— jabotapita

.

,331

.

.

331

Gomphocarpus crispus 554
Gomphreua globosa
637

.

Gonolobus macrophyl-

officinalis

lus

,

.

Gooseberry
Gordonia
Gorse

,

— herbaceum

.

.

.

.

.

.

.

,

.

.

.

.

Gossypium arboreum

637
637
554
399
274

.374

.

.

.

.

.

.

283
283
hirsutum
.
283
283
peruvianum ,
religiosum
283
.
,
452
Gourd
.
.
Gout-weed
469
.
Gracilaria lichenoides 983
283
Graiua d'Ambretta
Grains of Paradise
762
.

.

Gram

.

.

.

.

.

.

,

.

.

.

.

.

.

,

.

.

—

—
—
—
—
—

.

.

.610

Gingko

.

.

.

747
785

.785

Gleehoma hederacea . 622
Gleichenia Hermanni. 902
Globulaxia Alypum .619
.

.

— glabra.
— glanduUfera

.
.

.

.

.

.

.

.

.

619
965
374
374
374

.

—
— microcos
—
—

.

.

.

.

Grey plum

.

elastica

oppositifolia
orientalis

Griotte

.

Gromwell
Ground Ivy
Guaco
.

.

.

.
.

350
568
635

.610
.891

.

.

Glucose

.

.

.

Glyeirrhiza echinata

.

Grewia asiatica

.

.

.

.

,

— communis

.

.

,

,

.

.

Grenadilla

.

Gladiolus communis

.373

—

.

.

403
587
587
655
449
292
292
292
293
292
388

.388
.573

622
505
305
Guaiacine
305
Guaiacum officinale
Gualtheriaprocumbens 517
354
Giiarana .
354
•
.
Ouaranenq
336
Guarea
.

.

.

.

•

.

.

Guava
Guazuma
Guggur
Guimauve

.

.

Gymnosporangium aurantiacum
Gynandropsis
phylla

.

.

.

956

penta.

Gynerium argenteum

.234
.

892

Hachish

.

.

.

676

Hsemanthus toxicaria 789
Haematoxylon campechianum
372
Halymenia edulis
983
Hamamelis
.410
.
Hancornia
551
,
.

.

.

.

speeiosa

-

.

.

.

.
.

.

.

.

Hedyosmum

arbores-

—

,

.

.

Keine
681
.
Herb Robert
309
Herminiera elaphroxylon
.
374
Hermodacte
853
Eeruandia
.
.
659
Herniaiia glabra
. 645
,
.

.

.

.

.

.

Herpestes amara
588.
.
Heterostigma Heudelotianum
,823
.
Heudelotia africana
332
Hibiscus Abelmoschus 283
digitatus
283

.

.

.

.

.
.

.189
.

Eelonias bullata

.

.

.

Helwingia

189

Hemerocallis

.

.

•

.

288
332
283
605
471

Hemidesmus

.

.

.

.

.

.

.

.

indicus

.

Hemionitis
.
Hemlock, Lesser

.

.

.

— Mountain
— Water
Hemp
Y 2

.

.

.

.

283
283

,283

,

,

nella

,

,697

.

Hippophaerhamnoides 661
207
Holigarna longifolia
363
Holly
.
.340
Holosteum umbellatum
259
Honesty ,
232
Honeysuckle
,
482
Holboellia latifolia

,

,

,

,

,

,

,

.

.

.676

.

.

— vulgare

.

.

Horehound
Hornbeam

.

.

.

890
890
622

,718

Horse-Chestnut ,

357
405
733
349
299
floribunda
,
299
Humulus Lupulus
,
676
Hungary water .
622
,
Hura crepitans
697
Hyacinthus
,
848
Hydnocarpus inebriaus 246
.

House-Leek
.
Houttuynia
Hovenia elata
,
Humiria balsamifera

,

,

.

,

—

.

.

,

,

.

903
854
854

.728

.

.

,

.

.

...

.

.

.

Helminthostachys dulcis

.

,

Hickory ,
.
.713
Himantoglossum hircinium
,
777
Hippocratia comosa
344
Hippodromus alata
364
Hippomanes Manci-

Hordeum distichum

.

viridis

,

.

.

orientalis

,

'sculentus

,

.

—
—
—

—
—
— Eosa-Sinensia
— Sabdariffa

.

'.

Hematine

3

.

.

la

Hop

.

.426

.372

—a

,

,

.

.

.

.

PAQB
580

434
HeracleumSpondylium 470
Herba-di-Cobra
605
Herbe a ecurer
921

.

735
nutans .
735
434
Heimia
.
Helianthemumyulgare 240
Helianthus tuberoous 505
288
Helicteres Sacarotha
Heliotropium europseum
573
.
853
Hellebore, White
Helleborine
777
189
Helleborus foetidus
189
niger
.
cens

.

Gum ammoniac

.

.

.

.

,

,

270
Hedera Helix .
475
Hediwigia balsamifera 332
Hedy carpus malayauus 364
gioides

.

.

.373
.676
.718

Hasheesh
.
Hazel
Hebradeudron cambo-

.
Helosis
.
Helvella suspecta

.

.697

,

— dioica

.

,

.

.

.

.

.

.

.

.

.

.

Guizotia oleifera

— arable

,

Haricots

,

Grapple plant ^
Grass
.
.
of Parnassus
Gratia Dei

—

Henna

.

.

.

.

— segetum

.

.

.

.

.

Gingilie oil
.

—
— Seaside

.

.

Haplophyllum tuberculatum'
-^rSiS

.

-

.

Grapes
Bearded

—

.

Henbane

—

.

.

.

.

.

.

Greenheart

.

.

.

Gratiola officinalis

.

.

.

.

.

.

.

.

.

—

—
—
—

.

—

1059
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PAOB
Gum Senegal ;
372
tragacanth
374
Gunja
676
Gunuera macrophylla 417
scabra
417
Gustavia brasiliana
426
speeiosa
426
Gutta-percha
.536
Gymnadenia conopsea 777
Gymnema lactiferum 554

.

— macro.cephala
—

.

—

,

.

.

.

—

.

Gnidia
Gogul balsam

320
617

.618
.617

.

Gomphia

—

,

.

.

.

ETC,

957
475
372
847
554
902
470
470
469
676

Hydnora

.

.711

,

Hydnum repaudum

,

Hydrangea

.

9i5
394
Hydrastis canadensis. 188
Hydrocharis Morsusranse
.
.
757
Hydrocleis
.
,
799
Hydrocotyle asiatica
470
.

.

.

Hydrophyllum
dense

.

cana,

Hymensea verrucosa
Hymenodictyon .
HyoscyamuB niger

,661
,
,

.

372
488
680

INDEX or PLANTS MENTIONED FOR THEIR USES
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ETP
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Hypericum

acclrosse-

mum

— perforatum
Hyphsene

Hypnum

—

.

.

.

.

ciicifera

parietinum

triqiietrum

.
.

268
268
820
928
928
711

.

.

Hypooistis juice.

.

Hypopitys.

.519

.

Hypoxis ereeta
.792
.622
Hyssop ..
622
Hyssopus officinalis
.

.

.

ICELAOT)

Moss

.

ETC.

.

.

INDEX OP PLANTS MENTIONED FOE THEIR USES
LTC

MAE
.914

Selago

Lyeopus europaeus
Lygeum Spartium

.

.

Lygodium eircinatum

— microphyllmn
Lysimaebia
laria

.

622
892
902
902

nummu-

Salicaria

.

pol^--

morpha
940
Marjoram,
622
Marmalade, West Indian
536
Marmot oil
517
Marnibium vulgaris
622
Marsdenia tenacissima 554
tinetorja
554
Marsilea salvatrix
909
Martynia proboscidea 610
.

.

...

.

.

.

.

.

.

.531

.

.

Lythium

.

PAQB

Marchantia

434

.

—

.

.

.

Macabamiateenifolia 665

Mace

.

,

.

Machserium
Madura amantiaca
.

— tinctoria
Macrochloa
sima , .

Madder
Madia mellosa

,

.

— s^tira,
— auriculata
— Campbellii
— giauca
— grandiflora
— macrophylla
— Yiilan
Mahogany.
— Madeira
.

.

.

Mahonia

.

Mahoua

.

Maidenhair
Maize
...
Mountain
Male Fern

—

Mallow

.

.488

.

.

.

t.

.

.

,

505
505
195
195

.

.195
.195
.195
.195
.195

.

.

.

.

.

.

.

.

.

.

.

.
.
.

336
655
205
536
902

.

.

891

.

.

728

.

.

.

.

.

892

.

Malpighia glahra
nrens

—

Maruru

Marvel of Peru
Massaranduba

.

Magnolia acuminata

.

651

373
672
672

t;enacis-

.

.

.

.

Malva rotundifolia

.902
.283
.
.

301
301

.283

— sylvestris

.

.

Mammea

.

.

.

Manaca

283
270
588
697
580
363

.

.

.

Manchineel

.

.

Mandragora

,

.

Mangifera indica

.

Mango

.363

.

.

.

Mangold Wurzel
Mangosteen
Mangrove, Wliite
Manihot
.

Manioc

.

640
270

.

.

.

.

.618
.698
.698

.

.

.

.698

—
— utiUssima
Aipfe

.

.

698

762
891
547
Manna
,
743
of Brianyon
373
Persian
547, 966, 981
Mannite
356
Maple, Bird's-eye
760
Maranta Allouya
760
.
arundinacea
760
lutea
Maregravia umbellata 277
Marchantia chenopoda 940
Maniquette
Manisuris granularis
.

—
—

.

.

.

.

.

.

.

.

.

.

.

.

.

,.

•

.

Mauritia vinifera

.

.

.

.387

regia

Meadow-sweet
Medeola Virginica
Medicago lupulina
.

— sativa
Medlar
— West Indian

.

.

.

.

.

536
Melaleuca, Cajaputi
426
Melampyi;um pratense 587
Melandrium dioicum 259
Melanorrhcea usitatissima
363
.

.
.

.

.

Melastoma

.

.

.

.432

Melia Azadirachta

— 4^zederach
— sempervirens
Melianthi^s major
— minor.
.

.

Melicocca^ .
Meliguetta.

Mehlot
MeUlotus
Mcliosma

,

.

.

.

—

.

.

— viridis

.

.

.

.

.622

Menyanthes

.

trifoliata

Meycurialis annua
perennis
.

444
660

acinaciforme
australe
.

Mesua

ferrea

.

.463

.

.

.

.

.

.

.

.

Methonicsi.

.

.

Mczercon

.

.

— speciosa

.

—

463
463
S87
270
270
847
668

.

.

.

.

Mistleto .
Mohria thuxifraga
.

.721
.

902

Mokal
.509
MoUnia caerulea
892
Momordica Balsamina 462
.

.

.

— Charantia

.

.

Monkey-pot

.

.

Monniera.trifoUa
Mounina polystachya
Monsonia spinosa
Monstera deUciosa

— pertusa.

.

Montinia
Moquilia utilis
MorEea collina
Morchella. escuUuta
Pleopos
Morel
.

—

Moringa aptera

.

.
.

.

.

.

.

.

.

.

.

.

957
236
236
218

.

.

.

.671

celtidifolia

.

corylifplia

,

.

.

.

.

.

.

671

.071
.671
.671
.671

.

.

.

Mosses

.

,

.

Mould

.

671
928

.

.963
.387

.

.

pruriens

.

.

Mountain- Ash

— Tea

Mucuna
Mudar

462
426
323
251
309
838
838
439
389
785
967

.968

.

— pterygosperma
.

.

.

,

.

.

.

.

.

.

Mulberry
Paper

—

.

.

.

.

Mullein

.

.

.

.

536
536
979
628

.

— sapientum
—

.

.

.

—

Musa Ensete

463
463
463

.

.

.

Mesembryanthemum

.

.

.

.

.

.

Mineral flour
MirabiUs dichotoma
Jalapa
.628
longiflora
628
suaveolens
628

Mundtia spinosa
Munjeet

697
697
588
Mercuric Vegetal
Meriandrabengalensis 622

—

.

.

PAGE
194

.238
.958
.890
.335

Mimusops

.

.374

.

— Elengi. Balata

.

.

Mentzelia hispida

.

.

.

.

.

Milnea edulis

—
—
— indica
— nigra
— pabularia
— rubra

.

.

Millet

Morus alba

.

374
359
622
Melista officinalis
Melocactus communis 461
452
Melon
.
622
Mentha piperita
622
Puleginm
.

.

335
359
369
354
762

.

.

ofiBcinalis

.

.335

.

.

336

Mildew

Morphine,.

.

Mespihis germanica

•

.363
.340

.

MaximiUana

.

.

628
636
470

819
819
388
867
..374
374

.

.

.

—
—

.212

—
crystaUinum
— edule
— geniculiflorum
— tprtuogum

.

.

.

Master-wort
Mastic
..

Mat^

.

.

.

Michelia champaca
Mignonette
..

—

517
373

.654
.671
.672
.589
.

261

.

.488

.

.

.

,

,

,

.

.

.

— paradisaica

766
766
765

.

.

.766
.962
.848

Mushroom.

.

.

Mustard

.

textilis

.

Muscardine
Muscari

—

tfee

.

.

.

.

.

Mycetide

.

.

Myginda

.

.

MyoBchilps oblongus

Myrica cerifera
Gale ....

—

1061
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.

966

.232
.648
.965
.

.
.

344
726
683

.683

Myrica sapida ..
Myricaria germanica

.

.

Myrlstica bicuiba
fatua
.
.
fragrans

—
—
—
— Otoba
—
— spuria
— tingens
— tomentosa

.

.

651
652

.

.652

officinalis
.

264
652

.652
.

.

sebifera

PAGE
683

652

.

.

.

.

.

661-

.

.

.

662

.

.661

Myrobalans
421
Myrosine .
232
Myroxylon peruiferum 373
toluiferum
373
Myrrhinium atropurpureum .
435
Myrrhis odorata
470

—

.

.

.

.

.

.

.

.
.

MyrUe

.426

.

.

Myrtus communis

.

426

l^ABK
349
..
.
,.
Narangitas de Quito
581
Narcissus pseudo-Narcissus
789
.

Nard.

.

.

.

.

Nardostachys

.

.491
Jata-

mansi
.
Narthex Asafcetida
Nasturtium
.
.

— officinale

Navel-wort

.

.

.

491
470

.

,313
.231

.

.

Nectanthes Eodisei
Nectarine .
.
Neishout .
.
.

Nelumbium luteum

.

405
665

.388
.364
212

— speciosum
.212
Nephelium lappaceum 364
—
364
—
.354
.

.

liitchi

.

.

I<oiiga5[um

Nephrodium
lentum.

.

.

escu-

.

.902
.902

.

— Klix-mas

.

Neroli, essence of

New

.

.

.

— Tabacum

.

Nicotine
Nigella

.

.

.

.

320

.

465
681

.

581

Zealand Spinach

Nicotian .
Nicotiana rustica

.581
.

581

.188
.581

....

Nightshade

Nipa

,

.668

'

Nettle

Nitre.

.

Noy^u

.

Nupjiar luteum

Nutmeg

.

.

.

.

.211

.

.

.

.

Nymphsea alba

.

cserulea.

.

.

.

—
— Lotus

822
668
388, 667
.

651

Arbor-

Nyctanthes
tristis

.

.

54o

.211
.211
.211

.
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OTT

OAK
PAGE

Oak

.

.

.

.
Oats
Ocotea cymbarum
major
.
Ocymum Basilicum
.

.

—

.

.
OdinaOdier
CEnanthe crocata

.716
.890
.

655
655

.

622-

.

.

CEnothera biennis
Oidium Tuckeri

.

.

Oil of Lavender

.

— Khodium
— Spike
— Winter-green
— Japanese
.

.

.622
.517

.

.

tree,

Olax zeylanica

363
470
439
963
622
567

.

698

.

.338

.

Oldfieldia africana
354, 698

Olea americana

— europsea
— fragrans
Oleander
Oleolum
Olire

.

.

.

.551
.218

.

.
.

Olibannm

647
547
275, 547
.

,

.

332

.

.

.

_.

.

.647

,

.

— Bohemian

661

Ombrophytum
Omphalea triandra

.728

Oncoba

.246
.847

.

.

.

Onion
.
Onobrychis sativa
.

697

.

Onosma

.

.

.

373
573

Onygena

.

.

.

958

.

.660

.

.

Ophelia
,
Ophioearyon

Ophioglossum

tum

.

_

.

360

vulga.

.903

Ophiopogon japonicus 843
488
Ophiorhiza Mungos
.

Opium

.

.218

.

Opuntia vulgaris
Orach
,
,

Orange

.

.

Orchil
.
.
Orchis maculata
maseiila
.

—
—
— Mono

militaris

.

.

.

Ordeal-tree

.

Oreodaphne bullata

—

exalbata

.

.

461

.640
.320
.948
.

.
.

777
777
777

.777
,551
.

.

655
665

.655
^foetens
622
Origanum Majorana

— Onites

.

.

.

.

.

Omithogalum

mum

.

— pyrenaienm

-

,

.

.

.

Orobanche major
Orontium aquatictim
Orris-root

.

.622

altissi-

.

Orthanthera viminea
Oryza sativa
Oseilles de Guinie
.

Osier

.

.

Ostrya

.

.

Osyris nepalensis

.
.

.

.

.
,

848
848
593
838
785
654
890
283

.687
.718
,

725

ETC.
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PLU

POIT

PAOK
363
363
528
628
528
628
651
891
891

Plum, Hog

— Spanish
Plumbago europsea
— rosea
— scandens
— zeylanica
.

.

Plumiera'alba

.

Poa abysainica

.

— Eleusine
Podisoma

.

Juniperi

sabinse

Podocarpiis

— Totara

neriifolia
.

.

956
744
744

Podophyllum himalay205
205
Pogostemon
622
Pokeweed
630
Polanisia graveolens
234
Polemonium caemleum 564
Polianthes tuberosa
847
Polyalthia
macroense

.

— peltatum

.
.

.

phylla.

.

,199

.

.

Polygonahim
Polygonum amphibium .
.
.

—
—
— cochinehinense
— hsemorrhoidale
— Hydropiper
— multiflorum
aviculare
Bistorta

^- perfoliatum

— Persicaria
— stypticum
— tamnifolium
— tataricum
— tinetorium

199

.

.

— suboordata
Polygala Senega
— Serpentaria

.
.

.

.

.
.
.
.
.

.

.

.

.

,

.

.

.

.

,

,

.

251
251
867

634
634
634
634
634
634
634
634
634
634
634

.635

635
Polypodium Calaguala 902
Polyporusfomentarius 956
955
jgnianus

—
—
— Buaveolens
"

.

.

•

955
964
928
Polytrichum
436
Pomegranate
867
Ponl,ederia vaginalis
687
Poor Man's Herb
687
Poplar
218
Poppy
687
Populeum
687
Populine .
687
Populus alba
687
nigra
687
tremula
983
Porphyra purpurea
983
vulgaris
262
Portulaca oleracea
681
Potato
667
-^ Sweet ,
388
Potentilla anserina
388
reptans
Poterium-Sanguisorba 387
ofBcinalis

.

—
—
—

—

.

ETC.
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Saffron, Indian

.

ETC.

,
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STY

TEE
PAGE
643
. 640
.
891

Styrax officinale
Suseda
.
Sugar-cane
.

.

.

— Maple

.

.356

.

.

.

.

.

Sulphur-worfc

Sumach
—
Poison

.

— Venetian
.

.

.

.

.363
.471

.

.

.

.

.

Sumbal
.
Sundew
.
Sunn-hemp

470
302
363

405„
374
372
199

Swartzia tomentosa

.

Sweet Sop
Sweetwood

.655

Suritenia

.

.

.

.

Mahogoni

335

.

Symphoricarpos parviflora

.

Symphytum

.482

.

officinale

Symploearpua foetidus

572
838
534

^mplocoa Alstonia

.

Syringa

.396

Tabaco

,

.

»

.581

.

891
Tabernsemontanautilis 551
332
Tacamahac
.
782
.
Tacca pinnatifida
449
Tacsonia .
.

Tahashcer.

.

.

.

.

TaUnum

.262

.

.

Tamarinds
Tamarindus indica
Tamarix gallica

.

.

— mannifera

.

.

.

.

.354

Tampni
Tamus communis
.

372
372
264
264

.

.

Tanghinia veneniflua

.

796
551

Tapioca

.

.

Tappa
Tar .
Taro

.

.

.505
.698
.672

.

.

.

.

.

.838

.

.

.

.

Tansy

.

.

.

Tarragon
Tarter hread
.

Tasmannia
Tchou-ma
Tea
Bourhon

505
232

.

.195
.669

.

.

274

.

.

776

.

.618

.

.

743

—
— Brazil
— European
— Mexican
Teak.
— African

.

.

.

.

.

.618

.

354, 698

Teasel

.

.

.

.

.

.

Tectona grandis
.

.

Teeta

.

•

Telfaira occidentalis

— pedata

.

.

Terfez

.

.

Terminalia

.495.

Tecxm

587
640

618

-820
-588
453
453
. 9^8
.

•

.

.

— Catappa
_ Chebula

•

•

folia

.

•

.

•

421
421
4^1

.

.

.

.

PAGR
762

.610
.

.

Teucrium
Thalictrum Cornuti

— flaTum

.

.

190
465
622
188

.

.188

Thapsia villosa

.

.

'470

Thea

.

.

274

chinensis

.274

_Theine
.
Thelephora princeps
.

955
646
288
Theobromine
288
Theophrasta Jussieul 534

Thelygonum
Theobroma Cacao
.

.

.

'

.
.

.

Th&iaque .
..
.491
Thesium
.725
.
Thibaudia melliflora
522
.

.

Thistle

.

.

.505

Thlaspi arvense
Thridace .
.

.

232

.

.505

Thuya

.

746

.

occidentalis

Thyme
Thymus

.

.

citriodorus

Ti
Tiaridium
.

622

.860

.

.

.

Til
.
.
.
Tilia grandiflora
parvifolia
.

—

Tillandsia usneoides
Tjettek
.
.

Toadflax .
.
Tobacco
.
Toddalia aculeata
.

.

.

.

,

Tonquin Bean

.

Tormentilla ereota
Tornelia fragrans
Torula cerevisise

Toumbo

.

.

Ticorea febrifuga

Toddy
Tomato

.622

.

.

Tournefortia

.

.

.

.

.

.

673
323
655
292
292
768

.657
.587
.581
.

325

.819
.581
.

.
.

.

373
388
838
963

.750

nmbel-

573
.
lata
Trachycarpus excelsa 820
Tradescantia diuretica 869
.869
malabarica
697
Tragia
Tragopogon polifolius 506
441
.
Trapa bicornis
.

—

.

.

Traveller's tree

rTreeofLife
Fern
.

.

.441

.

.

.

.

.

.

.

.902

Tremella violacea
Tribulus terrestris
Tricera

.

.

,

— bispinosa
— natans
—

.

.

.

.

.

.

441
766
746

955
305

.700

335
Trichosanthes anguina 462
Trichilia

.

.

— colubrina
Trifolium pratense
— repens
.

angusti-

.421

— Bellerica

TBI

Terra-merita
.
Testa di Quaglia
Tetracera Tigiirea
Tetragonia expansa

.

.453
.
.

374
374

Ftenum-

Trigonella

grsecum

.

.

.

.

.

374

Triphasia trifoliata

.

PAGE
320

ETC.

1065

INDEX OF PLANTS MENTIONED FOE THEiK USES

1066

WHE

TIT
Viti-Vayr

.

VoHndeseia
nea

Voavanga

.

PAGE
891

subterra-

.

373
483

PAGE

Wheat, Black

.

Whin

.

.

White oil
wood bark
Willow

—

.

Wagen-boom
Walnut
Walsura

.

piscidia

Waltheria
Warburg's drops
Water Maize
.

— Trefoil
Wax-tree, Chinese
— Vegetable
.

Weinmannia

Wheat

665
713
335
288
655
212
559
698
363
394
890

.

.

.

.

.

.

634

.374
.218
.

243

.687

Willughbeia edulis
Winter Cherry
.

.

Wittst-einia

.

.

Woad

.

.232

.

.

551
581
522

Wolfsbane
654
Woodfordia tomentosa 434
.

Wood

of St. Louis

.

ETC.

Errata.
Page
„

1, for

24, line

152,

„

„

apUlary read capillary.

4 and 16, for Calebogi/ne read CaUbogyiie.
52, for Tecta read Teeta.

„

188,

„

243, Order

XX.

XXIV.

„

251, Order

,,

349, line

„

433,

,

448, dele note.

„

536, line

„

547,

„

„

671,

„

„

to

be enclosed in
to

[

be enclosed in

9, for elatus

].
].

[

read data.

39, for Lafoensia read Lafoeiisia.

3,

for nearly read very.

40, after anatropous insert
3,

[BeeeY 1-2-ceUed.]

ioi appeTidictdate Head pendulous.

2 and 12, /or appendiculate

,.

574,

„

„

597,

„

16,

mider Tribe

II.

reoii

pendulous.

Besleribjb dele Mitraria.

„

604,

„

33, after sestivation imbricate insert [or twisted],

„

630,

„

11,

„

721,

„

„

926,

.,

under Tribe

8, dele

13, for

II.

Phytolaccb^

Loranthus.

oagimde read vaginida.

dele Eivina.
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