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PREFACE.

IN preparing this new edition of Mrs. Loudon’s
“First Book of Botany,” some parts have been con-
siderably extended, and numerous additional illustra-
tions have been introduced throughout the work, in
the hope of making it still more instructive and use-
ful, and of retaining the popularity of the previous
editions.

The botanic names have been accented to show the
student on which syllable the emphasis is to be laid.
It must be borne in mind that the accent is always
on a vowel, and that every syllable must be pro-
nounced whether accented or not. When the accent
is acute, thus: 4, it signifies that the consonant

following the vowel is to be taken into the syllable;
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and when the accent is grave, thus: &, that the vowel
finishes the syllable. Thus, Ampelépsis is pro-
nounced Am-pe-lop-sis, and armata ar-ma-ta; while,
as a proof .tha,t every syllable is pronounced, Agive
is called A-ga-vé, and Hepética He-pat-i-ci.
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THE FIRST BOOK OF BOTANY.

INTRODUCTION,

BoTANY implies a knowledge of plants, including
their names and arrangement with relation to each
other; their properties and uses; their habits of
growth and native countries, and their construction
and functions.

Botany thus comprising several distinct depart-
ments may be divided into three branches—namely,
Systematic Botany, which includes the names and
classification of plants; Descriptive Botany, which
relates to their forms, properties and uses, habits of
growth, and native countries; and Vegetable Physio-
logy, which comprises all that is known of their
construction and functions.

Before studying these branches in detail, it is
necessary for the student to acquire the language of
the science in which all botanical works are written.
Very little, however, will be successfully accom-
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plished unless the student is at the pains of
examining real specimens; and for this purpose
frequent visits should be paid at the proper seasons
of the year to botanic and other gardens con-
taining good, well-arranged, and accurately-named
collections of British plants.
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FIRST BOOK OF BOTANY.

CHAPTER 1.
OF THE ELEMENTARY ORGANS OF PLANTS.

THE elementary organs of plants consist chiefly of
cellular tissue, woody fibre, and vascular tissue.
Cellular tissue (pulp, or parenchyma), the only ele-
mentary organ universally found in plants (for the
other forms are often either partially or entirely
wanting), is composed of cells or vesicles, each vesicle
being distinct from, and cohering with, the vesicle
. with which it is in contact. These vesicles (see fig. 1;,

Fig. 1.—Cells or vesicles of Cellular Tissue.

when separate, are round or oblong, as at a and b;
when only slightly and equally pressed together, as
B
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at ¢, they acquire a dodecahedral appearance, as shown
at d, and a section has the appearance of the hexa-
gonal cells of the honeycomb (see fig. 2).

Cellular tissue increases very

j) A\ Tapidly by the formation of new
/)OOOOOOOE vesicles.
- [ Cellular tissue is generally

Y (%()O(g)cf called parenchyma when the

> vesicles composing it fit to-
OQ)OO%OOt gether by their plane faces;
: bgoOOC a.nd prosenchyma when the
e OCOOoZo%cg%mQ( vesicles are fusiform or spindle-

N RC200v05005¢  shaped. All the pulpy parts of
Fle. 2.—Section of i plants consist of parenchyma :
mlys-m rossed oolialar is. the medulla or pith, the medul-
:::e;o'fh& g}g&ormb Sppear- lary rays, a portion of the bark,
© ]:hen:z-elde?hfo%‘n of the &e leaves, th% fm]ilt. tll;e ]:eeds,
cells, the walls of which, the roots. 'o the bark and
333“ pm.exi:g?nz ?:e: wood prosenchyma is confined,
sided figures, occurring in them only occa~
sionally.

The office of the cellular tissue is to transmit fluids
in all directions; therefore the membrane of which it
is composed, though not generally furnished with
visible pores, is permeable.

Woody tissue or fibre (pleurenchyma) consists of
elongated tubes (see fig. 3), tapering to a sharp point
at each end; and, like the vesicles of cellular tissue,
it is without visible pores. It is distinguished by its
cylindrical form, great length, extreme fineness, and
toughness. It is found in the roots, the stem and
branches, in the veins of the leaves, and, indeed, in
all the woody parts of plants. It is the woody fibre
which gives strength to plants; and it serves also as
a medium for the passage of fluid from the lower to
the upper extremities. It is to woody fibre that
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paper, linen, ropes, and other articles made from
plants owe their strength.

. Vascular tissue (trachenchyma) consists
of very thin-sided membranous tubes, taper-
ing at each end ; and it is composed of spiral
vessels and ducts. :

Spiral vessels are membranous tubes with | | | |-
a fibre (of a highly elastic nature and| |°
capable of unrolling when stretched) twisted |-| *
spirally round the inside. If the leaf of a | || | [,
hyacinth be broken,and the partsverygently |.{ .\ [:|:
drawn asunder, and held up to the light,
the spiral vessels may be distinctly seen by | |.| | |¢
the naked eye. Spiral vessels are found in || ,|"|/|¢
all parts of the plant except the wood and|.{ |.|/ |-
the bark. They occur, however, even in| |,
these and other unusual parts in a few rare |- :
cases, as in the wood, and bark, and pith of | |-[:|.
the Nepénthes.

It is supposed that the spiral vessels are
intended for the circulation of air through- i
out the plant.* ' J

Usually the spiral filament (which ap-
pears to act as a special guard against the W‘;","g.,",:f‘“"'
introduction of water into the cavity of the  (3)
spiral vessel) is single (as at @ in fig. 4); sometimes,

"
-
g

[

* Dr. Lindley, in his *Ladies’ Botany,” says, an interesting
experiment may be performed by placing the petal of a geranium
between two pieces of perfectly smooth and flat glass which have
been previously wetted with water, By pressing the two pieces
of glass firmly together by degrees all the air will be squeezed out
of the petal, and it will become transparent. ¢ You may then,”
he continues,  with a pretty good magnifying power, observe all
the air-vessels of the veins distinctly, looking like fine threads of
silver wire twisted up like a spirval spring. It is on account of this
appearance that the air-vessels are called technically spiral vessels.”
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however, it is double, or even triple, and in the very
large spiral vessels of the Chinese Pitcher Plant
(Nepénthes distillatoria) it is quadruple (as at b, in
fig. 4)

Ducts (see figs. 5 and 6) are transparent tubes, the

sides of which are marked with rings or bars arranged
spirally. They are slight modifications of the spiral
vessel, differing chiefly in not having the power of
unrolling ; and, in some cases, the turns of the spiral
fibre will be found distant (as at a, in fig. 6) or broken

(b, in fig. 6). Ducts occur among the woody tissue, -

and are large enough to be seen by the naked eye
when a branch is cut across. They are supposed to
convey fluids, but their functions have not been
accurately determined.

Lo

I

|
\

|

A

[UTRTCECRY

e

Fig. 4.—Portions of
Spiral Vessels: a,
common form, with
single fibre partly
drawn out ; b, from
Nepénthes, with the e
quadruple fibre. Fig 5.—Daucts. Fig. 6.—Ducts.
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CHAPTER II.

OF THE PARTS INTO WHICH PLANTS ARE DIVIDED
BY BOTANISTS.

A PLANT is divided by botanists into—the root, the
stem, the leaves, and the flowers, from which last is
produced the fruit, which contains the seeds. These
(in perfect plants, that is, plants producing flowers)
are called the compound organs of plants: the root,
the stem, and the leaf (serving to nourish or support
the plant) are called organs of nutrition; and the
flower, the fruit, and the seed, are called organs of
reproduction, as they enable the plant to continue its
species.

THE ROOT.

The root is not only necessary to enable a plant to
support itself in the ground, but it is the organ by
means of which the plant takes its food. The true
roots are fibrous substances, which consist of a num-
ber of ring-like cells united to each other, and covered
with an elastic skin, which is quite entire, and will
permit nothing to enter, or to pass through it. At
the end of each fibrous root, however, is a part which
is not covered with any skin, but which consists of a
number of little pores which absorb water like a
sponge; and hence this part of the root is called a
spongiole, or spongelet, which signifies a little sponge.
Now as the part of the root which is covered with a
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skin will not admit any liquid to pass through it,and
as plants can take no food that is notin a liquid state,
they can take no nourishment but what is absorbed
by their spongioles ; and the moisture that these little
sponges suck up is forced onwards through the roots
by the alternate expanding and contracting of the
elastic skin, and it is thus sent on from cell to cell
till it arrives at the main body of the plant. This
has been shown by watering a plant with coloured
water, and then taking it up carefully, and examining
the roots with a microscope. The spongioles may
easily be distinguished by the naked eye, as they are
whiter and more delicate, and rather thicker than the
other part of the fibrous root.

Besides the fibrous roots which serve to suck up
moisture out of the earth for the use of the plants,

Fig. 7.—~An Aquatic Plunt extending its stems in the mud.

there are some solid substances which are generally
called roots, but which botanists consider as under-
ground stems, or buds; and these contain a mass of
nourishing feculent matter, which appears to have
been laid up by nature for the plants to feed on when
they cannot get their proper nourishment from the
ground. Of this nature are the fubers of the potato,
which will often send out long shoots in a cellar; the
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rhizomas, or thick fleshy roots of the water-lily; the
tap, or fusiform root of the carrot, and the globular
root of the turnip; the fasciculated tubercles of the
dahlia and the garden ranunculus; the granular, or
grain-like roots of the lesser celandine, and the
mountain saxifrage; the stoloniferous, or creeping
roots of the couch grass; the creeping stems of ferns
(see fig. 8); the runners of the strawberry; and all
the different kinds of bulbs.

Fig, 8.~Creeping Stem of Fern.

Bulbous roots are divided into three kinds—namely,
the solid bulb (which is also sometimes called a bulb-
tuber, or a corm), like that of the crocus; the tunicated
or coated bulb, like that of the hyacinth (see fig. 9)
and the onion; and the scaly bulb, like that of the
lily. All these often produce their flowers, without
being planted in the ground, and sometimes even
without moisture; though in this latter case the
flowers are pale and imperfect, and the bulb becomes
8o exhausted by the effort that it can seldom be re-
covered. New bulbs of crocuses and other similar
kinds form every year above the old bulb, which
gradually wastes away, till only the outer skin is left,
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which forms a kind of ring round the base of the new
~bulb, just above the crown or part which throws out
the fibrous roots. This may be seen by taking up a

A B
Fig. 9.—Sections of Bulbs: A, Tulip; B, Hyacinth ; a, a, buds most
advanced ; b, b, buds less advanced; c, base of the bulb.

crocus soon after it has done flowering, when the
new bulb will be found half formed, and the old one
half wasted away; and by taking another after the
leaves have quite withered, when the new bulb will
be found entire, and there will be nothing to be seen
of the old bulb but the remains of the outer skin.

The main roots of large trees become encased in
woody fibre, hardened on the outside till it looks like
bark ; and these spread widely, so as to serve as a base
to support the spreading branches of the tree, but
they are always furnished with slender fibrous roots
ending in spongioles, the sole use of which is to suck
the moisture out of the ground.

THE STEM.

The stem of a plant is the upright part which rises
from the root, and supports the branches laden with
leaves, flowers, and fruit; and stems are of two kinds
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—namely, they are ligneous, or woody, when they
belong to trees or shrubs, and last many years; or
they are herbaceous, when they are soft and full of
moisture, and die down to the ground every winter.

The stems of trees are called trunks, and they are
composed of pith, wood, and bark, the wood becoming
more solid every year, and the pith, which is in the
centre, less. Young shoots and small branches are
composed only of pith and bark, as are the stems of
small shrubs; but the stems and branches of all lig-
neous plants become woody as the plants grow older.

The stems of herbaceous plants are generally solid
and brittle when they are young; but they become
hollow and tough when they get old. Flower stems
are called scapes when they rise from the root, and
peduncles when they grow from a branch or main
stem. Leaf stems are called petioles.

The stems of herbaceous plants are sometimes
round, when they are called ferefe; and sometimes
square, when they are called quadrangular; but the
stems and branches of trees and shrubs are always
round or nearly so, and never square except when
young.

: THE LEAVES.

The leaves are a8 essential to the nourishment of a
plant as the roots; for though the roots absorb the
moisture which is to serve as food, yet this moisture
cannot increase the size and strength of the plant
till it is turned into sap, and this can only be done in
the leaves. The leaves are furnished with a number
of small pores called stomata (see fig. 10), which serve
as breathing places to the plant, and permit the air to
act through them on the moisture sent up to the
leaves from the roots; and it is from the change that
takes place in this liquid food from its being exposed
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to the action of the air, and its thin watery part
evaporated through the stomata, that it is turned into
a thick sugary juice called sap. The sap, when thus

Fig. 10.—Views of Stomata :—A, vertical section of stoma of Iris; a, a,
green cells bounding the orifice; b, b, cells of the parenchyma; ¢, air-
chamber, B, view of the same from above; a. a, green cells of the stoma,
lying between long cells of the cuticle; ¢, opening between them. C,similar
view of a stoma of apple-leaf; a, cells of the stoma; b, b, cells of the
cuticle ; ¢, opening of stoma,
perfected, descends through the plant; some of it
being deposited in every part as it passes along, till
at last very little is left to reach the points of the
roots. It is this deposition of sap which swells out
the plant, giving strength and vigour to every part,
and which makes it produce new leaves, and flowers,
and fruit.

Leaves consist of two outer skins, which are termed
the cuticle, a fleshy substance between them which is
termed the parenchyma, and which is intersected by
the veins, or nerves, as they are called by some bota-
nists. The central vein is larger and stronger than
the rest, and this is called the mid-rib,and when there
are strong side veins branching out from this, the
leaf is said to be feather-nerved. The veins in some
plants are in straight parallel lines, and in others
they are curiously intersected like net-work, when
they are called reticulated. When the veins of two
plants are arranged in different ways, the plants are
said to differ in their venation. The stomata, or
breathing pores, are in the cuticle of the leaf; and
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in the parenchyma are sometimes cells or glands filled
with aromatic oil, as in the myrtle, which, when the
leaf is held up to the light, look like transparent dots.
‘When the cuticle of the leaf is broken by rubbing it
between the fingers, the fragrant oil escapes from the
cells, and smells much stronger.

The surface of leaves is sometimes glabrous, that is,
quite smooth ; and sometimes it is covered with down
orhair. When leaves are slightly covered with down,
they are said to be pubescent, if more so, they are called
woolly or tomentose ; and if the down should be white,
they ave called canescent. When leaves are covered
with short erect hairs, they are said to be pilose, and
the hairs are called pili ; when leaves are covered with
long hairs, they are called villous, and the hairs villi ;
and when the hairs are very long, shining, and white,
and pressed close to the surface of the leaf, they are
said to be silky. Bristles are short, stiff, rigid hairs;
and stings are stiff, hollow hairs, which give out an
acrid juice when touched.

Leaves are of various kinds; but they may be all
divided into simple and compound. Simple leaves
are those that grow singly, and in omne piece; but
compound leaves are composed of several small leaves
or leaflets. ’

Simple leaves are of so many different
shapes, that Linnsus enumerates more
than a hundred named kinds; but as
most of these are very seldom met with, it
will only be necessary here to mention j
the more common forms, which are the (§
following :—

The cordate or heart-shaped leaf (fig.
11); the obcordate is when the leaf is re-
versed, and the stalk is fixed in what ap-
pears the point of the cordate leaf.
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The reniform or kidney- shaped
leaf (fig. 12). This form is not
nearly 8o common as the cordate
leaf.

The peltate leaf (figs. 13 .~ >—
. and 14), is where the shape /2
R of the leaf is nearly round,
@’% with the stalk in the centre, [
%71 A/ as in the garden nastur- >ﬂ ! :
DX tium, the marsh penny-
Peltate Leal. wort, and others. Many
water plants have leaves ;’ﬂ:{ﬁ}m Of“rl:
of this kind. o
The perfoliate leaf (fig. 15), /
like that of the common honey-
suckle, in which the stem appears
to pass through the middle of
Perfoliate Leat. the leaf, and which differs in ﬁ?‘:};
(18)  this respect from the stem-clasp- e
ing leaf (fig. 16), in which the lower part of g
the leaf appears to be wrapped round the /i
stem. This latter kind of leaf is also called /SR
amplexicaulis,
The . sinuated leaf, like that of
the oak (fig. 17), is deeply cut, with
the lobes pointing upwards; and ¢ ‘
in this respect it differs from the ' A
runcinate leaf (fig. 18), like that of MR
the dandelion, the lobes of which
all point downwards towards the
stalk.

Sinuated Leaf,
Q%)
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19.) (20.) (21.)

Linear, Lanceolate, and Cuneiform Leaves.

Linear leaves are long and narrow with a blunt
point, as shown in fig. 19; lanceolate leaves terminate
in a sharp point, as shown in fig. 20; and cuneiform, -
or wedge-shaped leaves (fig. 21) are much broader at
the point than at the stalk.

Besides these, there are oval leaves, ob-
long leaves, arrow-shaped leaves, and many
other kinds, the shapes of which will be
easily understood by their names.

The extremities of leaves are distingnished
by several different names, Sometimes the
end of the leaf appears as though abruptly
cut off, as in the tulip-tree, and these leaves
are called truncate ; and sometimes the leaf
terminates in a point as shown in fig. 22,
when it is said to be acuminate. When
this point is hard and sharp, the tip is called
a mucro, and the leaf is said to be mucronate.
Sometimes the extremity of the leaf looks
as though the point had been gnawed or
bitten off, when the leaf is said to be eroded ; f
and sometimes it looks as though it had a gmarginate.
notch or slit in the middle, as shown in fig. (2.
23, when it is said to be emarginate. Besides these
terminations, the points of leaves are sometimes
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elongated into tendrils, and sometimes into singular,
curiously-shaped appendages,asin the Chinese pitcher
plant, Nepénthea distillatoria ; and sometimes the
petiole is dilated so as to resemble a leaf, as in some
kinds of acacia.

The ma.rgms of leaves
also differ very much:
sometimes they are den- .
tated, or toothed, as shown N
in fig. 24; and sometimes } °
cremted, or scalloped, as
shown in fig. 25. Some-
"times the margins are quite
smooth, and sometimes  Crenated Leaf,
they are serrated like the (25.)
teeth of a fine saw, as shown in fig. 26.
The ciliated leaf has a smooth margin, edged
with fine hairs like an eyelash; and the
undulated or wavy leaf has the margin un-
dulated like a flounce. The crisped leaf is
only excessively undulated.

The outlines of the six different leaves re-
se““(‘ed)lﬂf presented in fig. 27, page 15, will show at a

. glancehow greatly the margins ofleavesvary.

The commonest kinds of
compound leaves are those
called palmate, and those
called pinnate. The pal-
mate leaves have three, five,
or seven leaflets, springing <3
from one point at the ex-
tremity of the petiole or
leaf-stalk, as shown in the
leaf of the common horse- Palmate Leaf.
chestnut (fig. 28). The (28.)
pinnate leaves have five or seven or more pairs of

.
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Fig. 27.—Different forms of Leaves having the same venation :
a, Water Crowfoot; b, Jatropha; ¢, Passion-flower; d, Sterculia
Platanifolia ; 7, Dichondra ; g, Asarab
X leaflets ranged on each side of a com-
mon stalk ; and there are many differ-
ent kinds, as, forexample, the
<RQ|ga impari-pinnate, which is when
4 the compound leaf ends in an
. odd leaflet, as shown in fig. <
29, and the abruptly pinnate,
which is shown in fig. 30.
The leaflets in pinnate leaves,
which are called pinne, are
(generally in pairs exactly ,Abroptly

- Lea 9 te Leaf,
2‘.‘;‘.?‘3 p‘sxqe:.te(gs,)opposxte to each other, as m?ao.)
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shown in fig. 30; but sometimes they are irregularly
placed towards the base, as shown in fig. 29. Some-
times the leaves are decompound, that is, twice
branched, as in the leaves of many of the kinds of
mimosa ; and sometimes they are supra-decompound,
as in those of the carrot. Bipinnafe leaves (fig. 31)

are where the leaflets of a pinnate leaf are themselves
pinnate, as in the leaves of the Acdcia Julibrissin,
and the common fumitory ; fripinnate leaves (fig. 31)
are when the leaflets (or only some of them) of a
bipinnate leaf become themselves pinnate.

Leaves are sometimes so deeply cut into lobes as
to appear pinnate, though they are not divided into
separate leaflets, as, for example, the leaves of some of
the kinds of ferns; and these are called pinnatifid.
Leaves are also frequently divided by very deep inci-
sions; and when these are regular, the leaves are said
to be cuf, and when irregular, they are said to be
lacerated or torn. 'When the incisions are very deep,
and the segments of the leaf are sharply pointed, the
leaf is said to be laciniated. ’

The position of leaves varies very much, and is al-
ways mentioned in describing a plant : as, for example,
whether the leaves are in pairs opposite to each other,
when they are said to be opposile, as in the mint, the
maple, and other plants; or placed singly, first on

2.6
/
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one side of the stem and then on the other, when
they are said to be alfernatfe, as in the mignonette,
the apple-tree, the cherry-tree, the lime-tree, and a
large number of other plants. ‘When they grow like
a wheel round a joint in the stem, they are said to be
verticillate or whorled (fig. 32); and when they lie over
one another like scales, they are called
imbricated, as in Araucaria imbricita
(the Chili Pine). When leaves are
arranged in pairs that alternately cross
each other, they are said to be decussate
(fig. 33), as in Pimelea decussita. Leaves
are sometimes attached to the stem or
branches by short stalks called petioles,
when they are said to be stalked ;
and when they grow on the stem _
or branches without any stalks,
they are said to be sessile. The
leaves that grow on the stems of
herbaceous plants are called cau-
line ; and those that spring from
the root are the radical leaves.
Floral leaves or bractee (fig. 34) ‘

are those which are produced on® ipmecssate leaves of

* h
Fig. 34.—Bracts as they occur in the Lime (a), and the Hellebore (b).
C
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the flower stem immediately below the flower, as in
the lime-tree; when several of these are joined
together, they form what is called an involucre (fig.
35). The covering of the filbert is an involucre.

Fig, 35.—Involucre of a Phlox (a) and Chinese Primrose (b).

Stipules are small leaves growing at the base of the
petiole of the true leaf, or at the base of each leaflet
of a pinnate leaf, as shown in fig. 29, page 15.
Tendrils are elongations of the points of the leaves,
when the leaves are said to be scirrhous; or slender
thread-like bodies proceeding from the stem, which
are the proper tendrils, like those of the vine.

‘When the petiole of a leaf can be easily detached
from the stem, it is said to be articulated or jointed ;
when leaves fall at the approach of winter, they are
said to be deciduous ; and when they remain on, after
they have withered, like those of the beech and the
horn-beam, they are called persistent.

Prickles are metamorphosed leaves, and as they are
what is called articulated, they may be easily detached
without tearing the bark or injuring the branch; as
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may be seen with the prickles of the rose-tree, which

may be removed by slightly pulling them with the

thumb and finger. This is not the case with thorns,

which contain wood, and cannot be detached without

tearing the bark. According to botanists, thorns are

abortive branches, and they may often be seen in an

imperfect state, as those of Qleditschia hirrida, which

grow from the trunk of the tree, and those of the

berberry, which spring from the axils of the leaves.

Spines are the thorns of herbaceous plants; they do

not contain wood, but they cannot be detached with-

out injuring the stem or leaves on which they grow:

as, for example, the spines on the spiny acanthus.
Leaf-buds (fig. 36) vary very

much in different plants, not only

in their outward appearance, but

in the manner in which the young

leaves are folded up in them. The

manner in which the leaves are

disposed or folded in the bud is

called their vernation; sometimes

the vernation is said to be tnvolute,

and this is when the young leaves

form two rolls both bending in-

wards, as in the bud of the apple-

tree. Revolule signifies when the

young leaves form two rolls bend-

ing outwards, as in the bud of the

rosemary; and convolute is when

the leaves are rolled up in each

other. The shape of the buds also Fig. 36.—Leaf-budsabont

differs considerably: in some plants i, miog o & marks of

they are long and slender and quite Just_sbove which buds

dry, as in the spindle-tree; and in are always developed.

others short and abruptly pointed, and covered with

a kind of gum, as in the horse-chestnut.
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Some plants possess the power of producing buds
on the edges of their leaves. The Bog-Orchis
(Maldxis paluddsa) is one; and another is the Bast
Indian Bryophgllum calycinum (fig. 37).

Fig. 37.—Leaf of Bryophyllum calyinum, bearing buds at its edges.

/4 In a few plants the
¥/ ' branches are flattened in-
f _ to a leaf-like form, as in
s / the common Butcher’s
Y /a Broom (Riscus aculeatus),
the flowers arising from
the midrib (a, in fig. 38),
and as in Xylophylla, in
which the flowers appear
around the edges (b, in

fig. 38).

¥ig. 38.—a, leaf-like branches of
Butcher’s Broom, bearing flowers in
their centre ; b, Xyloph¥lla.
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THE FLOWER.

The flower is the most important part of
every plant, because it contains within it the ¢§
organs necessary for producing the seed.
These organs are the pistils and the stamens
(fig. 39); and to protect them, nature has
provided a covering called a calyz, and some-
times two coverings called the calyz and the ¥istil and
corolla, the two together forming what is (39.)
called the perianth of the flower.

The pistil (fig. 39) consists
of a globular or egg-shaped
point at the base, which is
called the ovary, or germ, and
which afterwards becomes the
seed-vessel; and to this is
joined a long tube called the
style, which spreads out at its
summit into a fleshy sub-
stance called the stigma. In
the ovary are one or more
little substances called ovule,
which afterwards become
seeds. The ovary, which
when ripe becomes the carpel,
is genera.]ly divided into two Fig. 40—Plsult;f Coriarlamyr-
or more cells, Bepmted by til‘blia, showing distinct carpels
membranouspartitions, which and siyles.
are called dissepiments. Sometimes there is no style,
and the stigma grows close to the ovary, and when
this is the case, the stigma is said to be sesstle.

The stamens (different forms of which are shown
in fig. 41) generally consist of long or short thread-
like stalks called filaments, each bearing what is called
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an anther. The anther consists of one or more cells
filled with a light dust or powder called the pollen, or
Jarina, which is generally yellow, as in the lily and
the rose, but sometimes black, as in the poppy. When

TR,

Fig. 41.—Different forms of stamens: a, lily; b, lemna; ¢, potato;

d, berberry ; e, ginger; f, sage.
the pollen is ripe, the cells of the anthers burst, and
appear covered with a fine powder, which sticks to
whatever may touch it. About the same time that
the anther bursts, the stigma becomes covered with
a glutinous moisture, which absorbs the pollen that
falls upon it and conveys it down the style to the
ovary, where its presence is necessary to perfect the
young seeds, as without the pollen they would be
abortive. Sometimes there are no filaments, and the
anthers grow erect from the centre of the flower, in
which case they are said to be sessile.

When the anthers are attached to the filament by
the back, or part opposite to that which is grooved,
they are said to be adnate; and this is their most
common form, as may be seen by examining the
anthers of the rose and many other plants. When
the anthers are attached by their base, as is shown

in fig. 39, page 21, they are called innate;
m and when the anthers are so slightly attached
in the centre as to quiver with every breath,

they are called versatile.
‘When the stamens grow from under the
Hypogy: OVary, as shown in fig. 42, they are called
nous  hypogynous; and in this figure the ovary is

sy shown with a sessile stigma, that is, there is
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no style. When the stamens grow out of the ovary,
they are called epigynous; and when they grow to
the calyx, as shown in fig. 43, or to the
corolla, as shown in fig. 44, they are said to
be perigynous—this last word being used in
all cases where the stamens grow apart from

the ovary. . Péii;‘félﬁ’:‘“
Sometimes the stamens are in one flower, 8rowing out

and the pistils in another; and when this of m(i%'yx'

is the case, the stamen-bearing flowers are

called the males, and the pistil-bearing

flowers the females, and the latter only
produce seed. 'When flowers of both kinds

are on one plant, the plant is called monee- perigynous
cious ; and when they are on different plants Stamens

(as in the Adcuba japénica, and in the Wil- e Gorelia,
lows), the plants are said to be diecious. (4)

The calyz and the corolla.—Where there is only
one covering to the stamens and pistil, it is called the
calyx (different forms of which are shown in figs. 45
to 50); but when there are two coverings, the outer
one is called the calyz, and the inner one the corolla.

Fig. 45—Calyx of the Fig. 46.—Calyx of Fig. 47.—Calyx of
Greater Stitchwort (Stel-  the Oxlip (Prémula  the Bladder Campion
laria Holostea). elatior). (Siléne inflata).

Generally the calyx is green when there is a corolla ;
but when there is none, it is coloured, as is the case
with the clematis, what we call the flower being only
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a coloured calyx. The divisions of the calyx are
called sepals; and those of the corolla are called
petals. Sometimes the calyx and the corolla are both

Fig.49.—Calyx (¢) of a
Hibfscus with its caly-

o5 SRl e HET,

coloured and so mixed together as
not to be easily distinguished, as in
the iris and many kinds of bulbous
plants ; and when this is the case,
) the divisions are called the segments
of the perianth. Sometimes the sta-
mens and pistils are without any
Polzs.t %—Cglyx (¢) icé covering, in which case the flowers
Inder side with its caly. are said to be apetalous.

culus (b). ‘When the calyx and the corolla
grow above the ovary, it is said to be inferior; and
when they grow from below it, the ovary is said to
be superior. Sometimes the flowers fall before the
fruit begins to swell, and then they are called cadu-
cous or fugitive, as in the poppy; but when the ovary
is inferior, and the calyx remains on till the fruit is
ripe, it is called persistent. The apple is an example
of an inferior ovary with a persistent calyx; what is
called the eye of the apple being the persistent calyx,
and the fruit itself the ovary.
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The corolla is either formed of one petal, when it is
said to be monapetalous (see fig. 51), or of several, in
which case it is said to be polypetalous (see fig. 52).

Fig. 51.—Very young flower-bud of Fig. 52.—Young flower-bad of
a monopetalous fower, with the divi-  a polypetalous flower: ¢, calyx;
sions of the calyx (c) bent down to  p, corolla; e, stamens.
show the corolla (p) and stamens (e).
The monopetalous corolla consists of three parts: the
tube, or cylindrical part; the mouth, or throat, which
is sometimes also called the fauwx; and the limb, or
spreading part. There are many kinds of monopeta-
lous corollas, but the principal are the following :—

The campanulate, or bell-shaped, like the Canter-

bury-bell; the infundibuliform, or funnel-shaped, as
in the convolvulus; the hypocrateriform, or salver-
shaped, as in the primrose and the jasmine (see fig.
53); the rotate, or wheel-shaped, as in the speedwell;

Fig. 53—a, monopetalous corolla; b, monstrons form of the same.
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the urceolate, or pitcher-shaped, as in the Cape heaths;
the ringent, gaping, or labiate, as in the flowers of the
common sage; the masked, or personate, as in the snap-
dragon; the spurred, or calcarate, as in the larkspur.

The polypetalous corolla has also many shapes ;
and its petals are in many cases divided into two
parts, one long and narrow, which is generally partly
hidden by the calyx, and which is called the unguis,
or claw, and the other a spreading part, which is
called the lamina, or limb (see figs. 54 and 55).
Sometimes the limb is bent, as in fig. 56. In Or-

¥ig. 54.—Petal of .
the Chickweed (Alsine Fig. 55.—Petal of Fig. 66.—Pe-
média): I, limb; o, Gendsta cdndicans : talo Eryng(un
claw, 1, limb; o, claw, campéstre.

chideous, and some other plants, the limb of one petal
is sometimes lengthened and
curved upwards, when it is called
the labellum, or lip.

The most remarkable of the

so as to form a Greek cross, as
in the wall-flower, the stock, and

g P‘:'('L"};’,,‘;f;"' the " other cruciferous plants; and the
tus): c. calyx; ,standard; papilionaceous, or pea-flowers (see

a, wings ; b, keel. ﬁg 57). In these last, the large
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upright petal is called the vexillum, or standard (e);
the two small side ones the ale, or wings (a); and
the two lower petals which appear joined together,
the carina, or keel (b).

The nectary is a petal-like appendage to the flower,
generally curiously folded up, which has received its
name from its being formerly supposed to be a recep-
tacle for honey.

The flower-buds are interesting, from the different
manner in which the petals of different flowers are
folded in them, and this is called their estivation. In
some cases, as, for example, in the poppy, they are.
wrinkled, or crumpled wp ; and in others, as in the
convolvulus, they are twisted, or convolute.

The inflorescence, or position of the flowers with
regard to each other, is another point noticed by
botanists. Flowers are either terminal, that is, they
grow at the extremity of the shoots; or lateral, that
is, they spring from the sides of the branches. They
are also produced either singly, or in clusters, and
these clusters are generally of one of the following
kinds :—

A SPIKE,

which is when the flowers grow round a long up-
right stalk, without having small separate
stalks to each flower, as in the common
veronica, or speedwell, and in most
grasses. (See fig. 58.)

A CATKIN

» is a pendant spike, the flowers of which
. have neither calyx nor corolla; as the
(58)  catkin of the hazel, the birch, or the ©°9
willow. (See fig. 59.)
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A RACEME

is either an upright or a drooping spike, the flowers
of which have separate small stalks to each: as, for
example, the flowers of the
common currant, the labur-
num, the Wistaria, and the
rose acacia. (See fig. 60.)

A THYRSE

is a close, upright, branched
raceme, like that of the lilac.
(See fig. 61.)

A PANICLE

(61)

is a loose raceme, with branched stalks to the separate
flowers, like a panicle of oats, or a
tuft of sea lavender. (See fig. 62.)

AN UMBEL

is where the flowers have

separate stalks springing s

from a common centre,

but of unequal length, so
(62.) as to form a head level at
top as in the common parsley. Some-
times the umbel is not quite level at the
top, as in fig. 63.

(63.)

A CYME

.. is an umbel with branched stalks, which
P make the bunches of flowers round

*> instead of flat at the top, as in the
elder. (See fig. 64.)
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A CORYMB

is a cluster of flowers, nearly level at the top, but
growing on stalks of different lengths from different

_ parts of the main stem, and not from
a common centre, as in the common
milfoil. (See fig. 65.)

A FASCICLE

|
(6s) the flowers on short stalks,
80 as to form a little bundle, as in Lobel’s
catchfly. (See fig. 66.)

A WHORL

is where the flowers grow round a
joint in the main stem of the plant,

small flowers grow =
so0 close together on *
a common receptacle as to seem but one 7%
flower, as the daisy, or the globe ama-
ranth. (See fig. 68.)

(68.)

In addition to these may be mentioned a spadiz, in
which the flower is sheathed in a large leaf called a
gpathe (see fig. 69), as in the arum, and in the Cadlla,
or Richdrdia @thidpica.
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a
Fig. 69.—Spathe of Narcfssus (a) and Arum (b).

THE FRUIT AND SEED.

The fruit.—In the language of botanists every seed-
vessel is called a fruit, though it is sometimes dry and
membranous, and sometimes covered with a fleshy or
pulpy substance. The principal kinds of fruits are
the legume, or pod, like those of the pea and bean,
and allied to which are the silique, and the silicle,
which contain the seeds of cruciferous plants; the
nul, like that of the hazel; the drupe, or stone-fruit,
as the peach or plum ; the pome, or kerneled fruit, as
the apple or pear; the berry, or baccate fruit, as the
currant; the acorn; the capsule, like that of the
pxony; the samara, or key, like that of the maple;
and the achenium, or dry fruit, like that of the sun-
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flower, the achenium having very frequently a
feathery wing attached to it called the pappus.

An example of the achenium, with its pappus at-
tached, may be seen in the seed of the dandelion, or
in that of the thistle; and the use of these feathery
wings is to carry the seed to a distance, and thus to
scatter it, instead of letting it all fall in one place,
where it would be too crowded.

Seed vessels, if when ripe they open naturally to let
out the seed, are said to be dehiscent ; and indehiscent
when they do not open in this manner. The pod of a
pea is dehiscent, and the parts into which it splits are
called valves; while the part to which the peas are
attached is the placenta. Most seeds have a placenta
to which they are attached, but in some cases it
grows in the middle of the ovary without adhering to
the sides, when it is said to be free-central ; and at
others it grows from the sides, and is open in the
middle, when it is called parietal. When capsules
are divided into several cells, the membrane which
divides them is called the dissepiment; and when the
cells separate from each other to discharge the seed,
the dehiscence is said to be septicidal ; but when they
remain together and only open at the dorsal suture,
in the middle of the back of each cell, the dehiscence
is loculicidal. Carpels have two mnatural places for
opening, which are called the dorsal and ventral
sutures ; and both these may be seen in the pod of the
pea, the ventral suture being that to which the
placenta with the peas is attached. The covering of
the seed when not membranous is called the pericarp ;
and this in stone fruit is divided into three parts—
namely, the skin or epicarp, which may be easily
peeled off, the fleshy eatable part called the sarcocarp,
and the hard covering of the kernel or stone, which
botanists call the putamen or endocarp. The real
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seed is the kernel contained within the stone. Most
of the kerneled fruits are indehiscent, and if left to
nature must decay before they can liberate the seed.
The gooseberry and the currant are true berries, that
is, when ripe, their seeds lie buried in a mass of pulp,
but the raspberry, the strawberry, and the mulberry
are not true berries—the raspberry
and mulberry being a collection of
fleshy drupes with a stone in each,
on a dry receptacle, and the straw-
berry bearing its seeds on the out-
side of a fleshy and eatable recep-
tacle.

Seeds when perfect contain the
embryo of the future plant: some-
times the entire seed is occupied
with this embryo, as in the bean;
but in others the embryo is found
folded up in many different forms,
and buried in a mass of feculent
matter, called the albumen. Every
embryo consists of three parts (see
fig. 70): the radicle, or root (b, in
fig. 70), the plumule, or germ of
the future plant (@, in fig. 70), and
. the cotyledons, or seed-leaves (c, ¢,
of eotyiedonsen ey in fig. 70), which fall off soon after
a, plumule; b, radicle; the true leaves begin to expand.
& ¢, cotyledons. Some plants have two cotyledons,
or seed leaves, and are called dicotyledonous (fig.
71, a); others have only one, when they are called
monocotyledonous (fig. 71, b); and this difference con-
stitutes the distinguishing mark between the two
great classes of flowering plants, according to the
Natural System. The plants which bear no flowers,
such as the fungi, lichens, sea-weeds, mosses, and
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ferns, have no cotyledons; and are called acotyledonous
(fig. 71, ¢). '

Fig. 1.

¢ a 70N
Acotyledones. Monocotyleddness. Dicotyleddnes.
Crow-silk. Cucoa-nut. Mustard.
Conférva, Cocos. Sinapis.

The seed is covered with a testa, or skin, on which
is a little mark called the hilum, or eye, which shows
where the seed has been attached to the placenta.
In some plants the hilum is very visible, and the
American horse-chestnut (Pdavia) is called buck-eye
by the inhabitants, from the hilum of the fruit having
the appearance of a stag’s eye. Sometimes there is
a kind of cord along the seed called the raphe, which
reaches from the hilum to a point at the other ex-
tremity of the seed called the chalaza ; and this may
be plainly seen in the seed of a lemon.

Sometimes the seed is attached to the placenta by
a short stalk called a funicle, like the pea; and in
other cases it hangs even when it is ripe by a long
string, or thread, called an umbilical cord, like the
seed of the magnolia, or by a kind of loose skin called
an arillus, like the seed of the spindle-tree.

The ferns, mosses, fungi, &c., have neither flowers
nor seed, properly so called ; but in lieu of the latter,
they are furnished with minute granular bodies called
spores, or sporules, which when sown become distinet

D
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plants. These sporules differ from seeds, in not re-
quiring to be fertilized by pollen, and also in their
construction; and they are produced in little cases
called thece, which in the ferns appear usually on
the back of the frond, or leaf (see a, in fig. 72), being

Fig. 12.

attached by short stalks (as seen at b), and burst
when ripe (as seen at ¢). In the mosses, the theca
are produced on long stems, and are covered with a
kind of cap called a calyptra, which detaches itself
and drops off when the sporules are ripe. The mush-
rooms and other kinds of fungi have their thecee and
sporules among the lamine, or gills as they are called,
below the pileus, or cap; and the lichens and sea-
weeds have theirs curiously protected, and admirably
adapted to the situations in which they are produced,
and in which they are to grow. Inshort, the meanest
objects in the vegetable kingdom have been as wonder-
fully contrived, and show as evidently the Divine
wisdom by which they have been organised and fitted
for the stations they are to fill as the noblest forest
tree; and the more we study to unfold the secrets of
Nature, the more we shall feel impressed with awe
and admiration of that beneficent Being who has
made all these wonders, and given them to us for
our use.
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CHAPTER III
OF THE NATURAL DIVISIONS OF PLANTS.

PLANTS are naturally divided into ligneous and herba-
ceous, evergreen and deciduous, and flowering and not
Slowering ; and these grand divisions are sub-divided
into many smaller ones.

LIGNEOUS PLANTS.

All plants that have hard woody stems are called
ligneous; and these plants last several years, pro-
ducing flowers and fruit every season after they have
attained the age of maturity.

All ligneous plants must be either trees or shrubs.

TREES.

Trees have one upright stem or trunk, rising from
the root, and growing to a considerable height before
it divides into branches, and-they are of three kinds:
namely, dicotyledonous, monocotyledonous,and acoty-
ledonous. The trunk and branches of dicotyledonous -
trees are composed of pith, wood, and bark. At first,
the substance within the bark is little more than pith ;
but as every year the sap deposits a layer of wood
between this substance and the bark, which presses
against the previous layers so as to contract them,
these press also against the pith, which becomes
smaller every year, till at last in old trees it is scarcely
perceptible. These layers of wood are always per-
fectly distinct from each other; and, as only one is-
deposited every year, when a tree is cut down its age
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may be counted from them, as may be seen in fig. 73
(which shows a section of the stem of a young oak,
three years old, with a large proportion of
A pith in the centre), and by the two sections
=} shown in fig. 74. When trees grow rapidly,
the layers of wood are broad, and of com-
paratively coarse texture; but when trees
. grow slowly, the layers of wood are narrow,
and the wood is very hard.

Fig. 74.—Transverse and Perpendicular Sections of a Stem four years
old; the laiter through the pith. a, pith and wood of the first year;
b, ¢, d, layers of wood of the second, third, and fourth years; e, the four
thin layers of bark.

As the bark of the young tree would be too tight
for the tree when the size is increased by the annual
deposition of fresh wood within it, it is gifted with a
power of extending itself considerably, and a deposi-
tion of new bark takes place also every year within
the old bark, so that when the old bark can bear no
farther distension, but cracks and peels off, there is
a new bark within to supply its place. The inner
layer of bark is called the liber. It is the liber of
the lime-tree which is manufactured into what we
call bast mats. These mats are made principally in
Sweden and Russia, on the shores of the Baltic; and
as the bark of trees is in these countries called bast,
the mats hence derive their name. The word is some-
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times written and pronounced bass, but this is only a
corruption of the true name.

The new wood of the tree which is deposited every
Year is called alburnum, or sap-wood, and it may be
easily distinguished from the hard wood, when the
tree is cut down, by its lighter colour and porous
texture. As soon as a new layer of alburnum is
deposited, the alburnum of the previous year changes
its colour and becomes harder, and the layers within
that harden in proportion ; thus as the wood continues
every year to grow harder and harder, the pith dis-
appears, and the wood near the centre of the tree,
which is the oldest, becomes the best; and hence
the excellence of what is termed  heart of aak,” in
“old oak-trees.

Besides the layers, the wood of dicotyledonous trees
is marked with slender divergent lines, proceeding
from the centre to the bark, as may be seen in fig. 74,
and at ¢ in the illustra-
tive diagram, fig. 75;
these lines are called by
botanists medullary rays
(¢, ¢, ¢, in fig. 75), and
they produce the wavy
lines or veins observable
in worked timber. The
knots are where there
have been branches.

The stems of trees are

d ¢runks up to the i
calle P Fig. 76.—Diagram illustrating the for-
af

Place where they divide mation of the Stem. a, pith; b, bark ;
into branches, and form ¢, ¢ ¢, plates of cellular tissue connect~

what is called a head. 55, 5 woote bosdis way e el
The largest and thickest tWeen these.

branches are called limbs, and the smaller ones
boughs, twigs, or spray. The annual growth of every
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season is called the young shoots of the current year.
‘When the head of a tree is cut off, it is called the lop,
and the old trunk which is left to send up young
shoots, is called a pollard.

The roots of trees being intended to support a heavy
branching head, are very large and strong, and are
generally spread over a considerable extent of ground
to afford a sufficient base to support the tree. Those
of the oak descend deeply into the ground, while
those of the elm, the beech, and several other trees
spread near the surface; and hence these trees are
more easily blown down by high winds than oaks are.

Monocotyledonous trees are only found within the
tropics. Their wood is more fibrous than solid, and
when cut down it seems full of pores; its nature may
be seen by cutting across a rattan
cane, or by examining the wood
of a palm-tree—see fig. 76. These
L l| trees have neither annual layers
The wood of a Palm-tree. of alburnum nor medullary rays;

(8) and their trunks increase very
little in thickness during the whole period of their
growth, the newly-formed fibrous matter which is
deposited in their centre every year only rendering
them somewhat more solid. These trees have never
any branches, like those of the trees of Europe.

The only ligneous plants belonging to the acoty-

The wood of a Tree-fern. Fig. 78.—Portion of thestem of a Tree-fern.,
(1) a, a, scars of former leaves.
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ledons are the tree.ferns, the wood of which (see
fig. 77 and fig. 78) appears in zig-zag lines when cut
across, and which has been supposed to consist of a
bundle of petioles growing together after the decay
of the leaves or fronds to which they belonged. Very
little, comparatively, however, is as yet known re-
specting these plants.

SHRUBS.

Shrubs differ from trees in being much smaller in
size, and in generally having several stems of nearly
the same thickness, instead of one large trunk rising
to a considerable height without a branch, and then
forming a large head. Shrubs are of many kinds,
the principal of which are bushes, trailers, creepers,
climbers, and twiners.

Bushes are large upright shrubs, generally growing
several feet high, and either consisting of numerous
small stems rising from the ground of nearly equal
thickness, like the common lilac ; or of more compact
roundish bushes, rising from the ground with several
stems, like the gooseberry.

Trailing shrubs lie on the surface of the ground,
spreading over it to a considerable extent, but without
rooting into it, like the common periwinkle; these
shrubs may be trained up a tree or a wall, but they
require tying or nailing.

Creeping shrubs are those that lie on the surface of
the ground, and root into it at every joint; as, for
example, the ivy. These plants will creep up a tree,
or against a wall, without any fastening but what is
afforded by their own roots, which will attach them-
selves to the bark of the tree, and penetrate into the
crevices of the wall.

Climbing shrubs have long slender tendrils, by which
they attach themselves to any object that may be near
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them, twisting their tendrils backwards and forwards
in a most extraordinary manner, so as to take a firm
hold. The Cobca scdndens is an example of a well-
known plant of this kind ; and it will twist its tendrils
so firmly round any other plant that may be near it as
frequently to kill the branch it has attached itself to.

Twining shrubs are without tendrils, and they sup-
port themselves by twining round any object that
may be near them. Familiar examples of twining
plants are the honeysuckle and the convolvulus; the
latter, though herbaceous, being here mentioned as a,
familiar example of the different manner in which
these plants twine themselves round the objects that
are to support them, the convolvulus always growing
from the right to the left, and the honeysuckle from
the left to the right. Sometimes twining shrubs
support themselves.

HERBACEOUS PLANTS.

This division includes all plants that have not
woody stems; and they are of three kinds, viz.:—
perennials, biennials, and annuals.

Perennials are plants that live several years,
bearing flowers and fruit every year, and, when they
die down to the root in winter, send up fresh shoots
in spring. Some herbaceous perennials do not die
down to the ground in winter, but retain green leaves
all the year, for example, the pink and carnation.

Biennials are plants that live two years, requiring
to be sown in spring, and not flowering till the
second summer. Sometimes these plants will live
three or four years, as, for example, the wallflower
and the hollyhock.

Annuals are plants that live only a single summer,
requiring to be sown every spring, and dying when
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they have ripened their seed; as, for example, the
sweet-pea.

To these may be added Suffruticose plants, which
are those the stems of which are half woody and half
herbaceous, and which do not die down to the ground
in winter. The tree-psony is a suffruticose plant.

EVERGREENS.

. Evergreen plants are those that do not lose their
leaves in winter, and which, though they change
their leaves every year, yet, from only losing a few
at a time, are never left entirely bare. The principal
evergreen large trees grown in England belong to
the pine and fir tribe, including the cedars and the
yew. The pines and firs and cedars are what are
called the needle-leaved trees; and these trees,
when once cut down, never send up shoots from the
root; they also never send up any suckers. They
abound in turpentine, from which is made pitch and
tar, and their fruits are called cones. Tbe larch,
though belonging to the pine and fir tribe, is not an
evergreen, as it loses its leaves every winter.

The holly is the most common evergreen small
tree in British gardens, and the laurel, the aucuba,
and the laurestinus are three of the principal ever-
green shrubs. All evergreens are particularly well
suited to the moist climate of England, and still
more 80 to that of Ireland; but they seldom thrive
8o well on the continent, where the summers are much
warmer, and the winters frequently much colder.

DECIDUOUS TREES.

These plants lose their leaves every autumn, and
send out fresh ones every spring; and thus, as they
have a season of complete repose during winter, they
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succeed in a climate that is very hot in summer and
very cold in winter, better than in one that is more
nearly equal all the year. Deciduous trees differ also
from evergreen trees in throwing out fresh shoots
from the roots when they are cut down, and in
frequently throwing up suckers, which evergreen
trees never do. They are also generally propagated
by seeds, layers, or cuttings, while some of the ever-
greens are almost always increased by seeds or by
grafting. Al ligneous plants that send up fresh
shoots from the collar of the root when they are cut
down are said to stole.

SUCCULENT PLANTS.

Succulent plants partake of the nature of ever.
greens, in not undergoing any change when they are
in a healthy condition during winter; but they differ
from all other plants in the brittle and juicy sub-
stance of their stems, and in the little distinction
that has been made by nature between their stems
and leaves. They also differ from other plants in
having scarcely any stomata or breathing pores, one
of the uses of which, it may be remembered (seep. 10),
is to carry off the superfluous moisture ; and hence
succulent plants are admirably adapted for the
burning sands in which they grow in their native
countries; their want of stomata rendering them
exactly fitted for a hot dry atmosphere, in which the
evaporation from leaves abundantly furnished with
stomata would be so great as to render constant
watering necessary to enable the plants to endure it,
It is for this reason that succulent plants are go
easily killed in England; for if too much water be
given to them, the leaves have no means of throwing
it off, and they become rotten; or, as gardeners term
it, they damp off. :

™~
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There are many kinds of succulent plants, but the
most important are the mesembryanthemwms, or fig-
marigolds, and the cacti. The ice-plants, which are
two species of mesembryanthemum, are remarkable
for the glistening papule or blisters that form under
the cuticle, and which, being full of a half-transparent
substance, make the plants look as though they were
covered with ice. The cacti are still more remark-
able: the tallest kinds of cereus, or torch-thistle,
grow in their native country (Brazil) to the height of
thirty or forty feet, without a single branch or even
leaf, and with a fleshy angular stem, covered with
spines. The opuntias or Indian figs appear, on the
contrary, to have no stems, but only a succession of
flat succulent leaves joined together: it is on one
of these plants (the Opintia cochinillifera) that the
cochineal insect is found. Other kinds of cacti are
nearly globular; and others have a kind of cap
on their summit, which resembles a great muff.
They have all brilliant flowers, and many of them
are armed with fearful spines. Their great use,
however, in their native country, is to serve as reser-
voirs of moisture for men and animals, who can suck
the juice from their fleshy stems in places where no
other kind of liquid can be procured.

PARASITES AND EPIPHYTES.

Parasites are plants that live upon other plants,
and not upon the ground, sending their roots down
into the soft wood, and drawing their nourishment
from the plants to which they cling for support. The
mistletoe and the dodder are two of the best known
parasitic plants in Britain. The first of these (the
mistletoe) grows at once on the branch of a tree,
from its fruit being crushed by birds, or the seed
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dropped accidentally against some part of a branch,
where a fissure in the bark enables it to insinuate its
roots. The dodder, on the contrary, springs from
the ground: though, when it has taken firm hold
of some unfortunate plant, its root withers, and it
feeds entirely on the sap of the plant to which it has
clung. Both parasites are injurious, but the dodder
is decidedly the most so.

Epiphytes differ from parasites in not deriving any
nutriment from the trees on which they grow. The
Orchideous epiphytes are, properly speaking, air
plants; and, contrary to the habit of terrestrial
plants, their roots do not bury themselves in the
goil, but they hang down in the air. They are found
in their native countries (the tropical parts of South
America, Mexico, and the East Indies) in close damp
woods, growing on the branches of trees, with their
rich and fantastic flowers hanging down as a sort of
natural drapery. In England, most of these plants
can only be grown in great heat and a very moist
atmosphere ; and instead of being planted in pots,
they are generally tied with a little moss to portions
of the branches of trees with the bark on, which are
hung up by pieces of string or wire to the roof of a
hothouse. All these plants belong to the natural
order Orchidaces.

HARDY, HALF-HARDY, AND TENDER PLANTS.

Hardy plants, in British gardens, are those that
will bear the climate of England without any pro-
tection during winter. Half-hardy plants are those
which require protection during winter, but which
may be grown in the open ground during summer;
and tender plants are those which require to be kept
in plant-houses all the year.
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CHAPTER IV.

OF THE BOTANICAL DIVISIONS OF PLANTS.

USE OF CLASSIFICATION.

FroM the earliest times in which we have any record
of the study of plants, botanists appear to have felt
the want of some mode of throwing them into groups
80 as to aid the memory in retaining their names.
Thus it is easier to remember the general name of
rose for all roses than it would be to remember
these flowers if all the numerous species and varieties
of roses now grown in gardens had names not bearing
the slightest resemblance to each other. We now,
for example, when we hear that a plant is a rose,
have a general idea of its nature and habits without
knowing what kind of rose it may be; but if all
roses had quite distinct names, as, for example, if
one were called Polyhjmnia vulgaris, and another
Nepeltrodia comminis, &ec., it would be necessary to
know all these names, and all the flowers distin-
guished by them, before the name of any plant could
convey the slightest idea to the mind as to what the
plant was.

The necessity of classing together those plants
which resemble each other being thus evident, the
only difficulty which remained was to know what
parts of the plant should be compared to discover
which plants did most resemble each other; and on
this score the most eminent botanists have differed.
Some, as, for example, Tournefort, chose the flower,
and placed all the plants that had cup-shaped flowers
in one class, and those that had bell-shaped flowers
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in another, and so on. Others, as, for example,
Cesalpinus, took the fruit for the point of compari-
son, and put all the plants with globe-shaped fruits
into one class, those having flat fruits into another,
&c. None of these, however, were much followed,
and no general system of classification was adopted
till the time of Linnzus, who fixed on the number of
the stamens and pistils contained in each flower as
the standard of comparison. This plan soon became
popular, as it seemed to enable every one who could
count to become a botanist; and it has some fol-
lowers even at the present day.

The system of Linnsus was, however, very im-
perfect, from the frequent variations that occurred in
the number of stamens and pistils, sometimes even
in flowers on the same plant, and very frequently in
plants that evidently resembled each other in all
other respects. To obviate these difficulties Linnsus
devised what he called a Natural System, by which
those plants should be classed together which re-
sembled each other in most particulars, but unfortu-
nately he died before he could carry his ideas fully
into effect. In the meantime, Bernard de Jussien
had invented the Natural System which now bears
his name, and which has since been very much
altered and modified by other botanists.

The system of Linnzus is called an Artificial
System, because, as it depends entirely on the
number of pistils and stamens which a flower con.
tains, plants are thrown together by it which have no
natural analogy, and, indeed, no connection with
each other, except in the eyes of a botanist; and the
system of Jussien is called the Natural System,
because the plants thrown together by it agree not
only in their parts of fructification, but in their
general appearance, habits, and properties, and thus
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seem naturally allied even to those totally unac-
quainted with botany.

Both Linnzus and Jussieu, and indeed all other
botanists, divide plants into classes, orders, genera,
species, and varieties; and the chief points on which
they disagree are, as to the nature and characteristics
and the exact limits of their classes and orders.

CLASSES, ORDERS, GENERA, SPECIES, AND VARIETIES.

A class consists of a number of plants which re-
semble each other in some grand leading feature, but
differ in minor particulars. The classes, according
to the Natural System, being few, and each contain-
ing many plants, have been redivided into sub-
classes, which are afterwards divided into orders;
but the Linnzan classes being numerous, and each
containing only a few plants, are only redivided into
orders.

An order consists of a number of plants that very
closely resemble each other in some leading particu-
lars; and, according to the Natural System, these
points are so numerous that the plants belonging to
most may be recognised at first sight : as, for example,
any of the Cruciferse, Umbelliferz, or Leguminosee.
Some of the natural orders that contain a great
number of plants are again divided into sub-orders,
sections, and tribes; the use of which is to show what
plants are most nearly allied to each other.

A genus consists of plants very closely resembling
each other, not only in the position and number of
the organs of fructification, but in the form and
general appearance of the flower, so that, even accord-
ing to the Linnaan system, the plants can be recog-
nised at first sight as belonging to each other. For
example, roses differ very much from each other, yet
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all can be recognised at first sight as belonging to
the same genus.

A species indicates the plants belonging to a genus
which are distinguished by some marked peculiarities
of form or construction, so as to be easily recognised :
as, for example, Rosa centifolia, the cabbage rose, is a
species of the genus Rosa.

A variety indicates the individuals of a species
which differ from each other in some not very im-
portant points, but yet some that can be easily dis-
tinguished; such as having double, or semi-double
flowers, or the flowers being of a different colour to
those .of the species. The moss rose is a variety of
the cabbage rose, and it is called by botanists Rosa
centifdlia var. muscosa, or, as it is more commonly
written, R. ¢. muscdsa. Sometimes where there are
several varieties, they are indicated by figures, and
at other times by the letters of the Greek alphabet;
observing that the species is always reckoned for
one, and that the varieties accordingly either begin
with two, or with the Greek letter Beta.

Besides these, there are what are called hybrids,
which are raised by fecundating the stigma of a plant
of one species with the pollen of a plant of another
species, or sometimes even of a nearly allied genus;
and crossbreds, which are raised in the same manner,
between two varieties of the same species—hybrids
being generally described as species, and crossbreds
as varieties.

THE LINNZAN BYSTEM.

Linnwus arranged all plants in two great divisions,
those having visible flowers, which he called phenoga-
mic, and those having no visible flowers, which he
called cryptogamic. The flowering plants he again
divided into classes and orders, the classes depending



OF BOTANY. 49

in most cases on the number of the stamens, and the

orders on the stigmas or ovaries.

He made twenty-

four classes, each of which was divided into several
orders, and these were again divided into genera,

species, and varieties.

TABLE OF THE LINNZAN CLASSES AND ORDERS.

CLASSES.

1. MONANDRIA, one sta-
men, has two orders.

2. DIANDRIA, two sta-
mens, has three orders.

3. TRIANDRIA, three
stamens, has three or-
ders.

4. TETRANDRIA, four
stamens, has three or-
ders. )

5. PENTANDRIA, five
stamens, has six orders.

6. HEXANDRIA, six sta-
mens, has four orders.

7. HEPTANDRIA, seven
stamens, has four or-
ders.

8. OCTANDRIA, eight
stamens, has four or-
ders.

ORDERS.

1. Monogynia, with one
ovary; and Digynia,
two ovaries.

2. Monogynia, Digynia,
and Trigynia, three
ovaries.

3. Monogynia, Digynia,
and Trigynia.

4. Monogynia, Digynia,
and Tetragynia, with
four ovaries.

5. Monogynia, Digynia,
Trigynia, Tetragynia,
Pentagynia, with five
ovaries ; and Polygynia,
with many ovaries.

6. Monogynia, Digynia,
Trigynia, and Poly-
gynia.

7. Monogynia, Digynia,
Tetragynia, and Hepta-
gynia, with seven ova-
ries.

8. Monogynia, Digynia,
Trigynia, and Tetra-
gymia.

E
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9. ENNEANDRIA, nine
stamens, has three or-
ders.

10. DECANDRIA, ten sta-
mens, has five orders.

11. DODECANDRIA,
twelve stamens, has
six orders.

12. IcosaNDRIA, with
many, frequently twen-
ty stamens, attached to
the calyx. This class
contains three orders.

13. POLYANDRIA, many
stamens, not attached
to the calyx. Thisclass
contains five orders.

9. Monogynia, Trigynia,
Hexagynia, with six
ovaries.

10. Monogynia, Digynia,
Trigynia, Pentagynia,
and Decagynia, with ten
ovaries.

I1. Monogynia, Digynia,
Trigynia, Tetragynia,
Pentagynia, and Dode-
cagynia, with twelve
ovaries.

12. Monogynia, Di-pen-
tagynia, varying from
two to five ovaries; and
Polygynia.

18. Monogynia, Digynia,
Trigynia, Pentagynia,
and Polygynia.

All the above classes have their stamens of equal

length. '

14. DipYNAMIA,four sta-
mens, two of which are
long, and two short.
This class contains two
orders.

15. TETRADYNAMIA, six
stamens, four of which
are long, and two short.
This class contains two
orders.

14. Gymnosperma, with
naked seeds; and Angi-
osperma, with the seeds
inclosed inaseed vessel.

15. Siliculosa, with the
seeds inclosed in a sili-
cle; and Siliquosa, with
the seeds inclosed in a
silique.

* Al the above classes have their stamens free and

distinct.
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16. MONADELPHIA, in
which the stamens are
all united into one co-
lumn or bundle. This
class was divided by
Linnzus into seven
orders, founded on the
number of the stamens
contained in each, and
not like the other or-
ders, on the ovaries.

17. DIADELPHIA, having
the stamens in twobun-
dles. Four orders.

18. POLYADELPHIA, hav-
ing the stamens in
many bundles. Four
orders.

16. Triandria has three
united stamens; Pen-
tandria has five; Hep-
tandria, seven; Octan-
dria, eight; Decandria,
ten; Dodecandria,
twelve; and Polyan-
dria, many.

17. Pentandria, Hexan-
dria, Octandria, and De-
candria.

18. Decandria, Dodecan-
dria, Icosandria, many
stamens, attached to
the calyx; and Polyan-
dria, many stamens,
not attached to the
calyx.,

In the above orders, the stamens are united by their

filaments.

19. SYNGENESIA, having
the stamens united by
their anthers into a cy-
linder. In this class
there are five orders, all
of which are called Po-
lygamia, because each
flower contains many
florets on one common
receptacle, like the dai-
g8y. Linnegeus added
another order, called

19. Zqualis, in which the
florets are all bisexual,
that is, all have both
stamens and pistils;
Superflua, in which the
florets of the disk are
bisexual, but those of
the ray have only pis-
tils;  Frustranea, in
which the florets of the
disk are bisexual, and
those of the ray without
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Monogamia, which had
the anthers united in
simple flowers, as in
the case of the violet;
but this is now aban-
doned.

20. GYNANDRIA, having
the stamens growing
upon the pistil. Three
orders.

THE FIRST BOOK

either stamens or pis-
tils; Necessaria, in
which the florets of the
disk have only stamens,
and those of the ray
only pistils; and Segre-
gata, in which every
floret has a separate
calyx.

20. Monandria, Diandria,

and Hexandria.

In all the above classes, the stamens and pistils are

found in the same flowers.

21. MoN@&cIA, having the
stamens and pistils in
different flowers, but on
the same plant. There
are eight orders in this
class.

22. Di@c1A, having the
stamens and pistils, not
onlyindifferentflowers,
but on different plants.
There are fourteen or-
ders in this class.

21. Monandria, Diandria,

Triandria, Tetrandria,
Pentandria, Hezandria,
Polyandria, and Mona-
delphia.

22. Monandria, Diandria,

Triandria, Tetrandria,
Pentandria, Hexandria,
Octandria, Enneandria,
Decandria, Dodecan-
dria, Icosandria, Poly-
andria, Monadelphia,
and Gynandria.

23. PoLyaaMia, having 23. Monecia and Dicecia.

the flowers sometimes

bisexual, and sometimes male and female on the

same or on different plants.

Two orders.

All the above classes have visible flowers.



OF BOTANY. 53

24. CrYPTOGAMIA, or 24. Filices (ferns); Equi-
flowerless plants, con- setacee (Dutch rush,
taining nine orders. and common horsetail);

Lycopodinee (club
mosses); Marsileacece
(pepperworts); Miisci
(mosses); Hepdtice
(liverworts) ; Alge (sea-
" weeds); Lichénes (li-
chens); and Fingi
(mushrooms, &c.).

All these classes and orders are subdivided into
genera, species, and varieties.

THE SYSTEM OF JUSSIEU.

Jussieu divided all plants into three great classes,
viz. :—

ACOTYLEDONS, or plants without any cotyledon or
seed leaf, in which he included the ferns and mosses.

MONOCOTYLEDONS, or plants with only one seed
leaf, in which he included the grasses, the bulbous
plants, and, in short, all that have the veins of their
leaves in parallel lines.

DICOTYLEDONS, or plants with two seed leaves,
which have leaves with reticulated veins.

The acotyledonous plants being few in number,
were not subdivided, except into genera and species-;
but the monocotyledonous plants were redivided into
three subclasses, according as the stamens were hypo-
gynous, perigynous, or epigynous (see pp. 22, 23). The
dicotyledonous plants Jussieu divided into the apeta-
lous, the monopetalous, and the polypetalous ; and each
of these were again divided into subclasses, depending
on the position of the stamens with regard to the
ovary, and on their being united or distinct. Jussieu
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having thus made fifteen classes and subclasses, pro-
ceeded to the arrangement of the orders, of which
he made one hundred, which he divided among his
classes, beginning with the fungi, as being the lowest
in his scale of rank in the vegetable kingdom, and
proceeding upwards to the conifers, which he placed
last, as being, what he considered, the highest in the
scale.

THE NATURAL SYSTEM, AS MODIFIED BY
PROFESSOR DE CANDOLLE.

When the late Professor De Candolle undertook
the arrangement of the system of Jussieu, he first
changed the succession of the orders; and instead of
beginning with the ferns and mosses, he began with
the most perfect of the dicotyledonous plants; viz.,
those possessing both a calyx and a corolla. Accord-
ing to this arrangement he made Ranunculicez, or
the crowfoot family, his first order, and the Algm, or
gea-weeds, his last. De Candolle retained the three
greatdivisions of Jussieu, but gave up the subdivisions;
and substituting others for them, he redivided the
dicotyledonous plants into two subdivisions, viz., the
Dichlamydese, or those which have both a calyx and
a corolla, and the Monochlamydes, or those which
have only a calyx. The dichlamydes De Candolle
again divided into the thalamiflore, which have the
stamens growing from the receptacle from under the
ovary (see fig. 42, in page 22); the calyciflore, which
have the stamens attached to the calyx (see fig. 43, in
page 23); and the corollifioree, which have the stamens
attached to the corolla (see fig. 44, in page 23). The
first two of these last subdivisions have polypetalous
flowers, but the flowers of the last are monopetalous.

The monocotyledons De Candolle subdivided into
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the Petaloid plants, or those with regular flowers,
such as the bulbs and the orchids; and the Glu-
maceous plants, or those with scales or glumes instead
of petals, as the sedges and the grasses. The acoty-
ledons he subdivided into the foliaceous, or those with
leaves, such as the ferns and the mosses; and the
aphyllous, or those without leaves, such as the sea-
weeds, the lichens, and the fungi.

Since the promulgation of this system, however,
several alterations have been made in it by adding
new orders and dividing others, and altering the
places of many, by different botanists, and especially
by the late Dr. Lindley, in his work entitled “ The
Vegetable Kingdom.” The arrangement of De Can-
dolle, however, is the one still most commonly fol-
lowed ; and it is the only one for which room can be
found in this work.
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INTRODUCTION TO THE NATURAL SYSTEM OF
DE CANDOLLE.

Fiest GRAND DivisioN, VASCULARES (vas, a
vessel ; plants with spiral vessels, woody fibre, and
cellular tissue), or COTYLEDONE .

First Class, DICOTYLEDONE & (dis, two, and kotyledon ;
cotyledons, two). .

Subdivision I. Dichlamjdece (dis, two, and chlamys, a
coat, or covering ; calyx and corolla distinct).

Subclass 1. Thalamifldre (thalamus, a bed, or recep-
tacle, and flos, a flower; stamens under the pis-
til).—Order 1. Ranunculace to 58. Coriariés.

Subclass 2. Calyciflor® (calyx and flos; stamens on
the calyx).— Order 59. Celastrines, to 116. Pe-
neices.

Subclass 3. Corollifidrae (corolla and flos; stamens on
the corolla).—Order 117. Epacrides, to 150. Plum-
bagines.

Subdivision II. Monochlamijdee (momnos, one, and
chlamys, a coat, or covering; calyx and corolla not
distinct). — Order 151. Plantagines, to 177. Em-
pétrez.

Second Class, MONOCOTYLEDONEZE (monos, one, and
kotyledon ; cotyledon, one). — Order 178. Cycadez,
to 210. Gramines.

SEcoND GRAND DrvisioN, CELLULARES (cellula,
a little cell; plants with cellular tissue only), or
ACOTYLEDONE & (a, without, and kotyledon).
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First Class, FoLIACE® (foliaceus, leafy; habit).—
Order 211. Filices, to 216. Hepéticee.

Second Class, APHYLLE (a, without, and phyllon, a
leaf; leafless). — Order 217. Algee; 218. Lichénes;
and 219. Fangi.

By the foregoing tabular view it will be seen that,
according to the arrangement of De Candolle, plants
are separated into two grand divisions, viz., the Vas-
culares and the Cellulares.

Fig. 79.—Beech-Tree ;—an Exogen.
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The Vasculares (Phsnogamous, Phanerogamous,
or Cotyledonous plants) are again separated into two
great classes called Exogens or Dicotyledons (of
which the beech, fig. 79, is given as an example), and
Endogens or Monocotyledons (for two examples of
which see fig. 80). They are all formed of cellular

Fig, 80.—Two Monocotyledonous trees belonging to two different
families: 1. Cocoa-nut-tree (Cocos nuctfera); 2. Pandanus odo-
ratissimus.

tissue, woody fibre, and spiral vessels; their leaves
are traversed by veins; and they bear visible flowers.
In Exogens or Dicotyledons the bark and wood are
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distinctly separated (see fig. 81); but in Endogens or

Fig. 81.—Horizontal or t se, and perpendicul ions of
the stem of an Exogen or chotyledon of t.hree years’ growth. In
the centre of each is seen the pith, a, composed of cellular tissue;
surrounding it is the medullary sheath, b; and exterior to it are
three rings of wood, each coneisting of ¢, ¢, dotted ducts, and d, d,

woody fibre. The last-formed is in contact with the bark, e, ¢, in
which the layers are indistinct.

Monocotyledons there is no distinction between the
wood and the bark (see fig. 82). In Dicotyledons the
wood and cellular tissue have each their particular
limits assigned them, a distinct layer of wood being
annually deposited and easily distinguishable. In
Monocotyledons the wood and cellular tissue are
mixed together, without any distinct annual layers of
wood being evident. In Dicotyledons the radiations
from the medulla (pith) to the bark are distinctly
marked, while in the Monocotyledons there are no
such radiations. In Dicotyledons theleaves are always
jointed with the stem, from which they fall off, leaving
a scar behind ; but in Monocotyledons there is gene-
rally no articulation between the leaves and the stem.
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In Dicotyledons the veins of the leaf (see fig. 83)
diverge from the midrib towards the margin at various

Fig. 82.—Horizontal and vertical sections of the stem of an
Endogen or Monocotyledon, showing the bundles of ducts, woody
fibre, and spiral vessels, irregularly disposed through the whole
stem. a, a, portions of cellular tissue; b, b, spiral vessels; ¢, ¢

dotted ducts; d, d, woody fibre.

Fig. 83.—An Exogenous or Dicotyledonous Leaf.

angles, being much branched in many directions, and
giving the surface of the leaf a netted appearance;
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but in the Monocotyledons the veins of the leaf (see
fig. 84) pass in parallel lines from the base to the apex,

Fig. 84.—An Endogenous or Monocotyledonous Leaf.

and they are not branched, the principal veins being
connected by many simple secondary veins.

The Cellulares (Cryptogamous, or Acotyledonous
plants) are also divided into two classes, the first con-
taining those with leaves (as an example of which a
tree-fern is shown in fig. 85), as the ferns and mosses;
and the second those without leaves, as the alge,
lichens, and fungi. Cellular plants are formed entirely
of cellular tissue, without spiral vessels; they have
no veins in their leaves, if foliaceous; they do mot
form wood ; and they are destitute of perfect flowers.
In the highest tribe, ferns, apparent veins are formed
in the leaves or fronds, but they are not supplied
with spiral vessels. The lower tribes, such as alge
and fungi, are destitute of leaves.
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RE=ao .

Fig. 85.—A Tree-Fern (Alsdphila Perrotetiana), a native of the East Indies.



OF BOTANY. 63

THE ARRANGEMENT OF THE NATURAL ORDERS.

FirsT GrAND Division.—VASCULARES.

Class 1.—DICOTYLEDONEZE, or Exdgens (exo, out-
side, geinomai, to grow).
Subdivision 1.—DICHLAMYDE&.

In this subdivision are included all the Dicotyle-
donous plants that have two floral envelopes, i.e., a
calyx and a corolla, by which they are distinguished
from the Monochlamijdece, or those having only a
calyx. .
Subclass 1.—THALAMIFLORZE.

Petals and stamens inserted into the receptacle.

The insertion of the petals and stamens into the
receptacle is the great distinguishing characteristic
of this subclass.

Section 1.— Carpels nuwmerous, or Stamens opposite the
petals.

Order 1. RANUNCULACEZE.—THE CROWFOOT
FaMILY.

The plants of this order are known by their nu-
merous stamens, the anthers of which burst out-
wardly; by their carpels growing close together
without adhering, except in one or two instances;
and by the stem-clasping petioles of their leaves,
which are generally deeply cut. The flowers have
five petals and five sepals, differing, however, widely
in shape, the calyx of several of them being coloured
80 as to resemble a corolla. In this order we have
the graceful Clématis, the lowly Anemone, the glitter-
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ing Rantnculus, and the gaudy Peony; and it may
be remarked, that the acrid and poisonous properties
of these plants are nearly as powerful as their beauty
is great. They are all caustic, and in many of them
the deleterious principle is in dangerous abundance.
M. De Candolle says that its nature is extremely
singular : it is so volatile, that, in most cases, simple
drying in the air or infusion in water is sufficient to
destroy it. It is neither acid nor alkaline, but
its activity is increased by acids, honey, sugar, wine,
or alcohol; and it is, in reality, destructible only by
water. The geographical range of this order is very
extensive. A large number has been discovered in
Europe, but so abundant are the plants in all parts
of the world, that an order
can scarcely be found more
universally and equally dis-
persed. The genus Randin-
culus is the type of this order.

There are more than a
dozen British species of Ra-
ninculus. Two of these (see
figs. 86 and 87) are known
by the popular names of
Butter flower and Butter-
cup; viz., the Upright Mea-
dow Crowfoot (R. acris) and
the Bulbous Crowfoot (R.
bulbdsus). These popular
names were given to the
plants under the idea that
the deeper colour of butter

) made during their flowering
o e it o Season is derived from the
open flower and dry fruit; on the cows feeding on their bril-

left, expanding buds; a, @, bracts; ..
v, cnly};. mEDud: %% ’liant yellow flowers; but
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their acridity is generally so great, that neither cows
nor horses will eat them, however bare the pastures
may be of other and more grateful herbage.

Fig. 87.— Rantinculus bulbosus.

Order 2. DILLENIACEZ.

The fine plants composing this order are almost
entirely confined to tropical countries. They re-
semble the Ranunculicee in having five petals, five
sepals, and numerous stamens; but the anthers
burst inwardly instead of outwardly ; there are never
more than five carpels, and seldom more than two,
which often grow into a berry-like fruit, as in the

¥
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genus Dillénia, which is the type of the order. The
medical properties of the plants composing this
order are scarcely known: adecoction of the leaves
or bark is astringent, and used for gargles; and the
acid juice of the fruit of some of the species of
Dillénia is used in India, mixed with water, as a
pleasant beverage in cases of fever.

Order 3. MAGNOLIACEZ.—THE MAGNOLIA FAMILY.

The fruit of the Magnolidceee consists of a number
of carpels arranged so as to form a cone. Of the
genera contained in the order, the two best known
are Magndlia and Liriodéndron (the Tulip-tree).
Most of the species of the genus Magnolia are well
known from the beauty and grandeur of their flowers
and their delicious, though sometimes dangerous,
fragrance; but it is less generally known that
they are mearly allied to the trees producing the
celebrated Winter’s bark and Melambo bark, and
that they possess important medicinal qualities.
The bark of all of them is said to have a bitter
flavour, without any astringency, combined with a
hot aromatic principle.

In the United States, the bark of Magnolia gladica
and Liriodéndron tulipifera is'employed for the same
purposes as Jesuit’s bark; and from the fruit of
Magnolia acuminata a tincture is prepared which is
said to be efficacious in removing attacks of rheu-
matism. The fruit of Illicium anisitum is used to
flavour the liqueur  called "Anisette de Bourdeaus.
The Magnolias are inhabitants of Asia and America.
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Order 4. ANONACEZE.—THE CUSTARD-APPLE
FaMILy,

The plants of this order are c]neﬂy dmtmgmshed
from the Magnoliicese by the absence of stipules,
and by the structure of their anthers and seeds.
The latter consist of a hard mass of albumen, per-
forated by the substance of the seed-coat in every
direction. All the plants of the order are aromatic
trees or shrubs, chiefly inhabitants of the hottest
parts of the tropics, though a few have been found in
the temperate zones of America. The fruit of Anone
muricata, called the Custard Apple, or Sour Sop, in
the West Indies, is highly esteemed for the dessert;
and that of 4. Cherimdlia (a native of Peru), called
the Cherimoyer, has the reputation of being the
finest fruit in the world, next to the Mangosteen.
Another species (4. squamdsa) is called the Sweet
Sop (see fig. 88). v

Fig. 88.—Andna squamosa, or Custard-Apple: a, the flower;
b, fruit; c, the same in section, showing the position of the seeds ;
d seed ; e, section of the seed. )

Order 5. MENISPERMACEZ.—THE MOON-SEED
FaMmiLy.
This order consists of climbing exotic shrubs, with

racemes of small flowers. They all differ greatly in
habit from the orders which are placed near them.
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The male and female flowers are on different plants.
The number of sepals and petals varies in the
different genera, and sometimes the petals are want-
ing. The stamens frequently grow together into a
central column; and the fruit is a drupe, or one-
seeded berry, generally scarlet, but sometimes black.
The Canadian Moon-Seed (Menispérmum canadénse)
is an ornamental, hardy, climbing shrub. The famous
Calumba root, so much esteemed as a tonic drug, is
the root of Cécculus palmatus; and the poisonous
drug called Cocculus indicus in the shops is the fruit
of Anamirta Cicculus.

Order 6. BERBERIDEZ. —THE BERBERRY FAMILY.

The genus Bérberis is the type of this order. The
flower of the common Berberry (B. vulgaris) has on
the outside three little bracteal scales, which are
reddish on the back, and soon fall off. The corolla
has six petals and the calyx has six sepals; but these
divisions being all of the same size and shape, and of
similar colour and texture, it is mot very easy to
distinguish at a glance the calyx from the corolla.
On examination, however, each petal will be found to
have two little glands at its base, while the sepals
have not these glands. The sepals being placed
exactly behind the petals, the one appears a lining
of the other; and the petals, being concave, serve as
a kind of cradle to the stamens. There are six
stamens, having broad filaments; and, instead of
anthers, the filaments are widened at the tip, each
containing two cases for the pollen, and these cases
are furnished with a valve-like lid, which opens and
curls back when the pollen is ripe. The pistil is
pitcher-shaped, with a very thick style and a flat
stigma. It stands erect, the stamens being spread
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out at some distance from it; but the stamens are so
irritable that the slightest touch makes them spring
forward and discharge their pollen on the stigma,
afterwards falling back into their former places.
The flowers, which are yellow, are produced in long,
graceful, drooping racemes, and they are succeeded
by red oblong berries, each containing two seeds.
The common Berberry is a deciduous shrub, with
tufts of simple leaves, each leaf being delicately
fringed with hair-like teeth. Each tuft of leaves has
two or three sharply-pointed stipules, easily dis-
tinguished from the leaves by their margins being
without teeth; and below these are three spines,
which, when young, are soft, and look like folded
leaves, but which, when older, become hard and
sharply.pointed. By some botanists these spines

Fig. 89.—Epimédium alpinum, and Bérberis sibfrica.

are considered to be abortive branches. An illus-
tration is given of the Siberian Berberry (see fig.
89, b). All the species of Bérberis and Mahonia
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(the Ash-leaved Berberry) are shrubs of much beauty
and interest. . They are mostly inhabitants either of
Europe, Asia, or North -and South America. Many
fine species from Chili and India yet remain to be
introduced. The fruit of the Berberries is acid and
astringent; the latter quality is most abundant in
the stem and bark.

The Barren-wort (Epimédium alpinwm), a little
elegant British plant (ﬁg 89, a), a.lso belongs to this
order. .

Order 7. PoDOPHYLLACEZ.—THE MAY-APPLE
FamiIry.

This order consists of interesting herbaceous North
American plants, nearly related to Nympheacee
on the one hand, and on the other to the herbaceous
genera of Berberidee. The genus Podophijllum (the
type of the order) has numerous stamens, and a
fleshy berry with only one cell, which does not open
when ripe. From the root of the May-apple (Podo-
phyllum peltatum) Podéphylline is prepared. The
fruit of the May-apple is eatable when ripe, but it
is very acid. The leaves are very large, and, as the
specific name implies, peltate—that is, with the foot-
stalk attached to the centre of the leaf.

Order 8. HYDROPELTIDE &.

There are very few plants in this order. They are
aquatics from tropical and northern America, differ-
ing from the Nympheaaces chiefly in having a definite
number of seeds. . Hydropéltis purpirea, the type of
the order, is'a hardy water-plant, with peltate leaves,
and dull purple flowers.
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Order 9. NYMPHZEACEZ.—THE WATER-LILY
FaMmiILy.

The Nympheaaces are all aquatic plants, of great
interest and beauty. There are three Water Lilies
common to our own streams and ponds, viz., the com-
mon White Water Lily (Nymphda alba) the common
Yellow. (Naphar litea), and-the pigmy Yellow (Vi
phar minima). - The flowers of the common White
Water Lily consist of numerous sepals, petals, and
stamens : the sepals are green on the outside, but
white within, and of the same fleshy substance as the
petals; the stamens look like narrow yellow petals,
they are pointed, and bear the pollen in two lobes,
near the point, which open longitudinally when ripe.
The pistil consists generally of sixteen carpels, grow-
ing together into a vase-like ma.ny-celled berry; the
spreading stigmas, also growing together, forming a
kind of lid. The carpels are completely enclosed by
the receptacle rising up round them, and forming a
thick fleshy covering. The seeds are numerous, and
are covered with a thick leathery skin. The embryo
is small, and surrounded by a great mass of floury
albumen. The leaves are large and somewhat heart-
shaped. The main root, which is called a rhizoma,
is thick and fleshy; it is, indeed, an underground
stem. There are several exotic species of Nymphea.
Some of the Indian kinds are delightfully fragrant.
Of the Egyptian Lotus (N. Lotus), the flowers of
which are white tinged with pink, both the roots
and seeds are eaten. The common Yellow Water
Lily has a cup-shaped calyx of five large yellow
sepals, the tips of which curve inwards. The petals
are small, truncate, and flat, with a small pore on
the back of each; and the stamens, which are very
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numerous, huve broad petal-like filaments, differing
very much in appearance from those of the White
Water Lily, being differently placed, and springing
from the base of the vase-like pistil, and not from
the upper part. There are from sixteen to twenty
carpels, enclosed in the dilated receptacle, to which
the stigmas form a ray-like cover; and each carpel
contains several seeds. This Water Lily is very
common in ponds and streams in many parts
of England. It is sometimes called Brandy-bottle,
from the smell of the flowers. In Sweden, in years
of scarcity, the roots are pounded into cakes, along
with the inner bark of Pinus sylvéstris. The exotic
species of Nuphar are mostly natives of North
America. The Indian Lotus, or Sacred Bean of
India (Neldmbium specidsum), by some supposed to
be the Holy Cyamus, or Pythagorean bean of an-
tiquity, is a stately aquatic, abounding in all the
hotter countries of the East, where its roots are
frequently used as an article of food. The beans are
oblong, hard, and smooth, and possess the power of
vegetating after having been dried for even thirty
years. They have a sweet milky flavour, and are
good to eat. The most striking and magnificent
plant in the order, however, is undoubtedly the
Royal Water Lily, Victoria régia (a native of South
America), which has been very successfully cultivated
at Chatsworth, Sion, Kew, the Royal Botanic Gar-
dens in the Regent’s Park, and other places in this
country. The leaves of this gigantic Water Lily are
sometimes from five to seven feet in diameter, and
twenty feet or more in circumference, very prickly,
and turned up at the rim all round; the under side
is purple, with very strong ribs and veins radiating
from the petiole till they disappear at the edge. The
flowers measure more than a foot in diameter; they
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are very fragrant, and expand in the evening about
six o’clock : the outer petals are white, the inner ones
gradually becoming of a deep rose-colour. To grow
this fine plant a large aquarium is required.

* Order 10. SARRACENIEZ —THE SIDE-SADDLE-
FLowER FAMILY.

This order, of which the genus Sarracénia is the
type, contains plants remarkable for the singular
form of their leaves, which are tubular, and hold
water, some species having lids or covers, which, it
is said, shrink and close over the mouth of the tube
in dry weather, to prevent the evaporation of the
water. The order is chiefly distinguished from
Nymphzices and Papavericez in having a broad
peltate leafy stigma. The plants inhabit the swamps
of North America.

Section 2.—Carpels solitary, or joined together ; Pla-
cente parietal.

Order 11. PAPAVERACEZE.—THE PorrPYy FaMmiLy.

Some of the plants contained in this order are
common weeds, and the pests of cornfields. They
nearly all possess medicinal properties. From the
Opium Poppy (Papdver somniferwm) the drug opium
is obtained. The Canadian Blood-wort, or Puccoon
(Sanguindria canadénsis), a little North American
plant, common in our gardens, has crimson juice, and
its roots possess emetic and purgative powers. From
the seeds of the Prickly Poppy (Argemime mexicina)
the Mexicans express oil. The pretty delicate little
Violet Horned-Poppy (Romeéria hybrida) is one of

“our rare British plants, being found only in corn-
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fields in Norfolk and Cambridgeshire, and even in
those counties not very frequently.

Fig, 90.—Leaf and Flower of the Naked-st;alked Poppy
(Papaver nudicaile), exhibiting the four petals, numerous
stamens, and single ovary.

Fig. 91.—Parts of the Flower enlarged;”1, a flower-bud, showing
the two sepals which enclose it; 2, the ovary with its radiating
stigmas ; 3, the"ovary cut open.
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Order 12. FUMARIACEZ.—THE FumITORY FAMILY.

The plants now in-
cluded in this order were
formerly combined with
Papaveracez. They have
rather a smoky smell, and
when broken yield a
watery juice, without any
appearance of milkiness.
They have very trifling
medicinal properties.
The principal genera are
Diélytra, - Fumaria, and
Corydalis. The Diélytra
spectdbilis is one of the
most graceful and beauti-
ful plants of the order.

Fig. 92. — Fumaria lutea.

Order 13. CRUCIFERE (crux, a cross, fero, to bear;
form of corolla).—THE CRUCIFEROUS FaMILY.

The great importance of the plants of this order to
mankind can hardly be overstated, containing as it
does the turnip, the rape, the cabbage and its nu-
merous varieties, the radish, and many other most
useful plants. The flowers of Cruciferous plants
have four divisions to the calyx and the corolla, the
four sepals being placed alternately with the four
petals, the latter forming a cross, and hence the
name of Cruciferous (cross-bearing). There are six
stamens, two of which are shorter than the others;
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two carpels, one style, and a divided stigma. The
seed-vessel is a kind of pod, either short and broad,
like that of the Shepherd’s Purse, when it is called a
silicle, or long and narrow, like that of the Cabbage,
when it is called a silique. The two valves of the
‘silique open naturally when ripe, curving upwards,
and the seeds are deposited on a thin membrane

Fig. 94.—A, ripe fruit
a, a, .the valves; b, the

g ment seen in front, with the
Fig. 93.—Shepherd’s Purse (Capsélla Birsa marks of the places to which
Pastoris); A, whole flower enlarged ; B, sta- the seeds are attached ; G,
mens and pistil ; C, horizontal section of ova- dissepiment with seeds at-
rium. tuched ; D, section of seed.
(called the dissepiment) between the cells. The greater
part of the plants of the order possess high anti-
scorbutic properties, particularly the mustard, the
horse-radish, the scurvy-grass, the common radish,
and the different kinds of cress. It may be re-
marked that cruciferous plants are always eatable
when their texture is succulent and watery, as in the
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roots of the turnip, the radish, and the leaves of
the cabbage tribe. From the seeds of some of the
plants oil is expressed, and used either for culi-
nary purposes or for burning in lamps. Some of
the species are extremely beautiful and delightfully
fragrant, as the stocks, the wallflowers, the candy-
tufts, and many others.

Order 14. RESEDACEZ.—THE MIGNONETTE
FaMiILy.

The only plant of interest in this order is the well-
known and much-prized Mignonette (Reséda odordata),
a native of Egypt. Another species (R. Lutéola), a
British plant, called Dyer’s Weed, or Weld, yields a
yellow colour used in dyeing.

Order 15. DATISCEZ.

There are very few plants contained in this order.
They are chiefly coarse-growing, hardy perennials,
having the appearance of hemp, and are natives of
the South of Europe, Nepal, and North America.

Order 16. CapPARIDEZE.—THE CAPER FAMILY.

The plants in this order possess the properties of
the Crucifere. Many of them are very pretty, es-
pecially Cleome rosea. The common Caper (Cdpparis
spindsa) is an elegant spiny shrub, with large white
flowers and long purple stamens, which are very
numerous. Theunexpanded flower-buds are pickled.
The different kinds of Capparis have the reputation
of being stimulating, antiscorbutic, and aperient.
The bark of the root of the common caper is some-
times used in medicine. Several species of Cledme
have an acrid taste, similar to that of mustard.
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Order 17. FLACOURTIANEE,

This order consists of small tropical trees or
shrubs. In Madagascar the berries of Flacodrtia
Ramintchi are eaten ; and of the fruit of one species
of the genus.a preserve is made in the West Indies,

Order 18. BIXINEE.

The few plants in this order are not remarkable
for their beauty. They are shrubs or small trees,
mostly tropical. The Bixa Orellina is a South
American shrub, with pink flowers, which have five
sepals to the calyx and five petals to the corolla, the
stamens being numerous. The leaves are very large,
and heart-shaped. The fruit is a berry, and the pulp
in which the seeds are immersed when dry is sold in
the shops under the name of Arnotto (Rocon, Fr.),
and used for colouring cheese, and for other pur-
poses. The Azaras, Chilian shrubs with fragrant
flowers, are as yet not much known in the gardens of
Europe. :

Order 19. CisTiNEZ.—THE Rock-Rosg Famivy.

The common rock-roses and sun-roses of our gar-
dens are the most striking plants in this order.
They are found in most parts of the world, growing
in dry, elevated, rocky places. They are all very
ornamental, and very suitable for covering rock-
work. The flowers of all the species of Cistus (Rock-
rose) and Helidnthemum (Sun-rose) have five petals,
which are crumpled up in the bud like those of the
poppy. The calyx generally consists of five sepals,
two of which are larger, and of a paler green than
the others, and grow a little below them: in the
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Gum-Cistus the two outer sepals are wanting. The
petals fall very soon after the flower opens, but the
calyx remains on till the seed is ripe. There are a
great many rather short stamens, forming a tuft in
the centre of the flower, and surrounding the pistil,
which has a round, flat-headed stigma, a rather long
style, and a five-celled ovary. The gum called lauda-
num, or labdahum, which is used in medicine, is the
produce of several kinds of Cistus: it possesses tonic
and stomachic properties, and when burnt it exhales
a fragrant perfume.

Order 20. VIOLARIEE —THE VIOLET FAMILY.

This order is composed for the most part of hardy
herbaceous plants, some of which are remarkable for
their fragrance, others for their brilliant colours,
and all for their neatness. They are natives of the
temperate or cold zones of both hemispheres, often
growing at great elevations above the sea. The
Sweet Violet (Viola odorata) and the Heart’s-ease
(V. tricolor) are known by every one, and general fa-
vourites. The medical properties of the plants in this
order are found chiefly in their roots: they are, in
a greater or less degree, emetic. One kind of Ipeca-
cuanha is obtained from the root of a Brazilian
violet.

Order 21. DROSERACEZE.—THE SUN-DEW FAMILY.

The sundews are natives of marshes or inundated
grounds in most of the temperate parts of the world.
They are remarkable for the abundance of glandular
hairs with which all the parts of the foliage are
covered. The three genera of the order best known
are: Drésera, Dion®a, and Parndssia. There are
three British species of Drésera, and other species
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are natives of New Holland, North America, and the
Cape of Good Hope. All the species are remarkable
for the curious manner in which the leaves and
peduncles are coiled up when they first appear, and
in which they slowly unroll as they grow. The
leaves are also beautifully fringed with glandular
red hairs; and, as a fluid exudes from these glands,
they always appear as if covered with dew. The
leaves of Venus’s Fly-trap (Diona muscipula), a

Fig. 95.—Dion&a musc{pula.

North American plant, are curiously formed of two
lobes, which close and open as if hinged, and they
are furnished with glandular hairs so extremely
irritable as to make the leaves close at the slightest
touch, and thus securing any insect that may be
within the lobes. The petiole is 8o much dilated as
. to look like a leaf, but the real leaf consists of only
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the two roundish lobes, edged with hairs, that form
the fly-trap. The flowers are white, and are pro-
duced in corymbs. The corolla has five petals, which
do not fall off when they wither, but roll up, and
look like the cocoon of an insect.—The grass of
Parnassus (Parndssia palistris) is one of the most
elegant of our British marsh plants, producing its
delicate white flowers in July and August.

Order 22. PoLYGALEZ. —~THE MILEWORT FAMILY.

Of this order some are low-growing herbaceous
plants, and others are graceful shrubs, found in
various parts of the world: some are remarkable for
their beauty and some are useful in medicine. In
the flowers of the Polygalee, which are generally
keel-shaped and beautifully crested or bearded, the
stamens are united into a single body, the anthers
being one-celled and opening by a pore at the apex.
The leaves have generally a bitter astringent taste
(which is much more abundant in the roots), com-
bined with an acrid and resinous flavour, these
properties being particularly discernible in Poljgala
Sénega (the Rattlesnake root), a species which is
reputed to be of great use medicinally. The beau-
tiful little Polyjgala vulgaris (the Common Milkwort),
a British plant, is said to possess some of the pro-
perties of P. Sénega.

Order 23. TREMANDREE.

A small order containing pretty slender New
Holland shrubs, which resemble heaths.

Order 24. PITTOSPOREZ.

The shrubs or small trees forming this order
(chiefly natives of New Holland and the African
G
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islands), have simple alternate leaves without sti-
pules, and the sepals and petals, each five in number,
are imbricated, that is, laid over each other like the
scales of a bud. The stamens are also five in
number. The seeds are numerous, and immersed in
fibrous pulp.

Order 25. FRANKENIACEZE.

The plants in this order have little beauty. They
are natives of arid situations in Europe, Africa, and
South America.

Section 3. Ovary solitary. Placenta central.

Order 26. CARYOPHYLLEZ. —THE CARNATION
FaMILY.

The pinks and carnations are easily recognised,
distinguished as they are by the swollen joints of
their stems, and by their opposite undivided leaves,
which are generally united at the base and sheathe
the stem. These and the sweetwilliams, which are

u}

¥ig. 96.—Diagram of the ﬂower of Caryophy‘lles.

A, vertical secti

contained in the genus Dwnthus, are some of the
most striking plants in the order, remarkable for the
brilliancy and fragrance of their flowers. Other
well-known genera are: Saponaria (the Soapwort),
Siléne (the Catchfly), Cucubalus (the berry-bearing
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Campion), Stellaria (the Stitchwort), Areniria (the
Sandwort), Lychnis, Cerastium, and Spérgula. The
plants of this order are found most abundantly in
Europe, and least 80 in Africa and South America.

Order 27. LiNngex.—THE Frax FaMmiry.

Though this is a very small order, it is a very
important one, containing, as it does, plants which
are of the greatest use to man. The genus Linum
is the principal one in the order. From the fibre of

Nan), G

Mig. 97.—Diagram ot the Efa;ts of the flower in the order
ez,

the stems of the common Flax (Linwm usitatfssimum),
a British annual plant with lovely blue flowers, linen
is made; and from the seeds, when crushed, oil is
obtained, and linseed cake for feeding cattle is made.

Order 28. MALVACEZE.—THE MaLLOw FaMmILY.

The plants contained in this order, many of which
are extremely beautiful, bear so striking a resem-
blance to each other, that they may generally be
easily recognised. The greater part of the Malvices
will be found clothed with stellate pubescence; and
in the flowers of all there is a central columz, round
which are placed numerous carpels, which grow to-
gether and form a many-celled capsule: the anthers
are one-celled and kidney-shaped. There is always
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an involucre below the calyx, differing, however, in
the different genera. ITn the genus Mailva, the in-
volucre consists of three leaflets, which, in the
common Mallow (Mdlva sylvéstris), are oblong. The
petals are wedge-shaped, and they are set so far
apart that light can be seen through them. The
stamens, all of which are nearly of the same height,
form a kind of bunch round the styles, which are
pointed. The capsule consists of a circle of woolly-
looking carpels, growing close together, but easily
detached with a pin, and each fitting into a little
groove in the receptacle in which they are placed.
As the seeds ripen, the involucre falls off, but the

Fig. 98.—Diagram of the flower of Malvicese.

large loose-looking calyx remains on. There is only
one seed in each carpel, but as there are generally
eleven carpels in each capsule, each seed-vessel
contains this number of seeds. The leaves are lobed
and toothed, and the whole plant is covered with
long hairs, which are disposed in little star-like tufts.
In the genus Milope, which closely resembles the
Mallow in many particulars, the petals are not
wedge-shaped, and the calyx is still larger, the long
sepals shrouding the capsule as the involucre of the
filbert does the nut. The involucre is composed of
three broad, heart-shaped leaflets, which remain on
till the seed is ripe. The petals are not so even



OF BOTANY. 85

along the margins as those of Mélva, and the carpels
are so arranged as to form a cone-shaped capsule
instead of a flat one. In the genus Lavitera (the
Tree Mallow) the leaflets of the involucre are joined
to the middle, and form a kind of three-cornered
saucer below the capsule, the capsule being com-
pletely covered with a part of the receptacle, which is
dilated and curved down over it. And, in the genus
Alth®a (the Marsh Mallow) the involucre is cleft
into six or nine divisions, and the carpels united into
a globular capsule.—As well-known plants belonging
to this order, in addition to those already mentioned,
are the following : the Hollyhock (4lthea rosea), the
Althza frutex (Hibiscus syriacus), and numerous other
very beautiful species of Hibfscus, and the Cotton
plant (Gossypiwm). This last furnishes the down
which is used to an enormous extent in the cotton
manufacture. This down is found lining the cap-
sules which contain the seeds, and if examined by
the microscope, the threads will be seen to be finely
toothed, which explains the cause of their adhering
together so readily. There are several species cul-
tivated for the supply of cotton in different parts of”
the world: @G. herbacewm is, however, the species
most commonly grown. @. hirsutum and G. barba-
dénse are two species grown in the West Indies;
while in the East Indies and in China the kinds are
Q. herbicewm, G. arbdrewm, and some other species
(especially that which produces the nankeen-coloured
down). An oil is obtained from the seeds of all the
species; while in the Levant the seeds of G. herbaceum
are eaten, and are considered wholesome and nu-
tritive.—All the Malvacee abound in nutritive mu-
cilage; and the strong woody fibre found in the
stems of many may be successfully employed in the
manufacture of paper, ropes, and other articles.
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Order 29. BoMBicExE.—THE SILK-COoTTON-TREE
FAMILY.

This order is closely allied to Malvacez, differing
chiefly in the tube formed by the stamens being
divided into five bundles or sets near the top, and in
the calyx being imbricated. The plants composing it
are mostly fine trees with large showy flowers,

natives of the tropics.

Some of them are among

the largest trees in the

world, as the Baobab, or

Monkey bread of Senegal

(Adansonia  digitata), a

trunk of which has been

seen with a diameter of

twenty-five feet ; and the

Silk-Cotton-Tree (Bém-

bax Ceiba), and the Erio-

déndron  anfractudsum

sometimes attain the

height of a hundred feet.

The Hand-plant of Mexi-

co (Cheirostémon plata-

noides), the flowers of

Fig. 99.—B6mbax. which resemble consider-

ably a hand furnished with long claws, is another

large tree, frequently attaining the height of a hundred

feet, with a stem fifteen feet in diameter. The down

which envelopes the seeds of Bémbax cannot be spun
into thread without an admixture of cotton.

Order 30. BYTTNERIACEZ.

The plants included in this order much resemble
those contained in the last two orders, the chief
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difference being in the flowers having two-celled
anthers. Many of the species of the genus Stercilia

Fig. 100.—Flower of Theobrdma Cacio. 1, complete flower ;
a, a, the peta.s; b, b, the petal-like stamens; 2, the tube
formed by the adhesion of the stamens, cut open, showing the
five true stamens a.lt.ern&l.lng with five abortive; 3, pistil, with

a single style p of five adh
d by five i

P -1

are fine trees, with large handsome
leaves, and produce large seeds,
which are eatable. Another, and
a very important plant, is the Theo-
broma Cacdo, from the fruit or seed
of which cocoa and chocolate are
prepared. The Astrapea Wallichii
is a noble plant with large heads of
brilliant pink flowers, and large
dilated stipules at the base of the
leaves.—All the plants in the order
possess mucilaginous qualities.

carpels, and sur-

Fig. 101.—Fruit or

Capsule of Cacao-plant,
containing the seeds or
nuts.

Order 31. TiLIACEZE.—THE LINDEN FAMILY.

The Lime (T%lia), which gives the name to this
order, is well known. It is a very graceful tree, and
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produces delightfully fragrant flowers. The whole
plant abounds in mucilage. The inner bark is very
tough, and is used for making Russian mats, com-
monly called bast mats. The wood is of very fine
texture, soft and white, and much used for carving.
The roasted nuts or seeds of the lime are said to
bear some resemblance to chocolate., The fibres of
the bark of Cérchorus capsularis are twisted into
fishing-lines. The leaves of Cérchorus olitorius are
used in Egypt as a vegetable. The plant formerly
called Cérchorusjapinicus, a shrub with bright-yellow
flowers, common in our gardens, is now called Kérria
japémica, and placed in the order Rosicee. The
excellent light timber called Trincomalee wood,
employed in the construction of the Massoola boats
of Madras, is furnished by Bérrya Ammonilla.

Order 32. ELEOCARPEZ.

These plants differ from the Tilidce simply in
having their petals lobed, and in their anthers
opening by two pores at the apex. The flowers of
some species of Elwocdrpus are fragrant, and the
fruit is eatable: the furrowed, sculptured seeds of
one species, being freed from their pulp, form hand-
some necklaces, which are not uncommonly set in
gold and sold in the shops.

Order 33. CHLENACEZ.

This order is composed of shrubs and small trees
with showy flowers, usually of a red colour, and
simple, alternate, stipulaceous leaves. They are
natives of Madagascar.

Order 34. TERNSTREMIACEZE.

These are trees or shrubs with handsome flowers,
which are usually white or yellow, seldom pink or
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red. The Loblolly Bay (Gordonia Lasidnthus) is a
shrub with white flowers about the size of a rose,
a native of North America; and Stuirtia and Mala-
chodéndron are beautiful shrubs or low trees with
large white flowers, also natives of North America.

Order 35. CAMELLIEZE. —THE CAMELLIA FAMILY.

The two genera in this order are Caméllia and
Thea, the former remarkable for the beauty of its
flowers, and the latter one of the most useful plants
in the world. They are natives of China, Japan, or
Nepal. The Caméllia japinica is the species from
which the greater part of the camellias in our gardens
have sprung. Of the other species, perhaps the
most striking is C. reficulata, which produces very
large, widely-spreading fowers, of a remarkably rich
crimson. The leaves are reticulately veined, and of
a much finer texture than those of C. japénica. The
small semi-double flowers of C. maliflora, coloured
like the blossom of the apple, are very pretty.
Another species, the young leaves of which are some-
times dried and mixed with tea, is C. Sasdnqua, which
has white flowers. From the seeds of C. oleifera a fine
oil is obtained. The plants which furnish us with tea
are very mnearly allied to the camellia. There are
three species, viz., Théa Bohéa, T, viridis, and T.
assaménsis. The leaves of T viridis make both green
and black teas in the northern district of China,
from which the foreign markets are chiefly supplied ;
whilst in the neighbourhood of Canton, teas of both
kinds are obtained from 7. Bohéa. The flower of
T. viridis has a footstalk ; there are five sepals to the
calyx ; and the filaments of the stamens do not grow
together. The capsules are tkhree-seeded; and the
dissepiments are formed by the edges of the valves
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being bent inwards, instead of being attached to a
central axis. The outside of the capsule is quite
smooth, and not furrowed as in the camellia. Both
the flowers and leaves of T. Bohea are smaller than
those of T. viridis. The Assam Tea is furnished by
T. assaménsis.

Fig. 102.—Teu-plant.

b
"7

Fig. 103.—Structure of Flower of 'l ea-plant. A, calyx,
with ovarium cut across. B, petal, with bundle of
stamens adherent to it. C, vertical section of ovarium,
with the three styles, -
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Order 36. OLACINEZ. —THE OrLAax FAMILY,

This small order consists of tropical or nearly
tropical shrubs, chiefly found in the East Indies, New
Holland, and Africa. Only one is known in the
‘West Indies. The wood of one plant of this order
(Heisteria coccinea), a native of Martinique, is often
said to be the partridge wood of the cabinet-makers ;
but this does not appear to be correct, as Aublet
says the wood in question is the produce of a Cayenne
tree, growing sixty feet high, called Bocoa provacénsis.

Order 37. AURANTIACEZE.—THE ORANGE FAMILY.

The trees and shrubs in this order are of very great
utility. The best known genus is Citrus, which con-
tains the Citron (C. médica), the Sweet Lime (C. Li-
métta), the Lemon (C. Limdnum), the Forbidden Fruit
(C. Paradisi), the Shaddock (C. Decumdna), the Sweet
Orange (C. Aurdntium), the Seville or bitter Orange

Fig. 104.—Cttrus Aurdntium. a, flower; b, stamens, to show
the union of the base of the filaments; c, pistil ; d, transverse
section of the ovary ; e, ditw of the fruit; f, seed.

(C. vulgaris), and the Mandarin Orange (C. ndbilis).
All the species agree in having a tube-like calyx,
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scalloped into five short teeth, and a corolla of gene-
rally five fleshy petals (though the number occasion-
ally varies from four to nine), which are elliptic in
shape, concave, and always widely opened. The
stamens, which are in the centre of the flower, vary
from twenty (the ordinary number) to sixty: the
anthers are two-lobed, and oblong; and the filaments
are somewhat thickened at the base, and united there.
into several small bundles, but free above. The
pistil has a somewhat globular ovary, a cylindrical
style, and a stigma slightly raised in the centre. The
disk in which the stamens are inserted forms a ring
round the ovary. The fruit, considered by botanists
to be a kind of berry, is a seed-vessel with numerous
cells, divided by dissepiments and a central placenta ;
the cells being the quarters of the orange, the dissepi-
ments the divisions between them, and the placenta
the central pith. When the flower first expands, the
ovary, if cut open and examined, will be found to be
divided into several cells, each containing two rows
of ovules. Many of these ovules, however, become
abortive, and as the cells fill gradually with cellular
pulp, the seeds become detached from the placenta
and buried in it. The seeds themselves are very
interesting: if examined, it will be seen that they
are covered with a thick wrinkled skin, and show
distinctly the hilum, the chalaza, and the raphe or
connecting cord between them, parts which are seldom
distinguishable in seeds with the naked eye. If the
leaves, calyx, and petals of the orange be held up to
the light, they will appear covered with little dots.
These dots are cells covered with a transparent mem-
brane, and filled with oil, which is exceedingly fra-
grant. The rind of the fruit is covered with similar
cells, filled with a pungent oily liquid.—The pro-
ductiveness of the common orange is enormous. A

™N
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single tree at St. Michael’s has been known to produce
twenty thousand oranges fit for packing. exclusively
of the damaged fruit and the waste, which may be
calculated at one-third more. It has been calculated
that more than two hundred and seventy-two millions
are annually imported !—Most of the plants in this
order are natives of China and the East Indies.
Their wood is particularly hard and close-grained.
Besides the orange and other fruits already enume-
rated, which are the most remarkable products of the
order, the Wampee (a fruit highly esteemed in China)
may be mentioned. It is the produce of Codkia
punctata.

Order 38. HYPERICINEE.—THE ST. JOEN’S WORT
FaMILy.

The genus Hypéricum (the St. John’s Wort) is that
which is best known in this order, of which it is the
type. In Hypéricum the leaves, like those of the
orange, are full of transparent cells, which contain a
yellow resinous juice, resembling gamboge in its
medicinal properties, and having a disagreeable smell.
The flowers are very showy, from their large golden
yellow petals and numerous stamens. The hand-
somest species of the genus is H. calycinum; but
H. perforatum is the species of St. John’s Wort which
the country people used formerly to gather on Mid-
summer-eve as a preservative against witcheraft.
The tutsan, or park-leaves, has been separated from
Hypéricum, and is now called Androsemum officinale.
The plants of the order are very generally spread
over the different parts of the earth, inhabiting
mountains and valleys, marshes and dry plains,
meadows and heaths.
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Order 39. GUTTIFERZE.—THE MANGOSTEEN
FaMILY.

The trees and shrubs forming this order are all
natives of the tropics, the greater part of Soutb
America; a few are from Madagascar and the con-
tinent of Africa. They generally require situations
combining excessive heat and humidity. The plants
of most interest are the Mangosteen (Garcinia Man-
gostina), by many considered the finest of all fruits;
and the tree producing the Gamboge (Garcinia Gam-
bogia), which is the juice of the tree.

Order 40. MARCGRAAVIACEZE.

This order consists of curious half-climbing shrubs
rarely seen in Britain, all natives of hot countries.
Some of them bear among the flowers, which are
large and showy, singular hollow bodies, like the
pitchers of Sarracénia.

Order 41. HIPPOCRATEACEZ.

The species forming this order are tropical arbo-
rescent or climbing shrubs, with opposite simple
leaves, and small inconspicuous flowers.

Order 42. ERYTHROXYLEZEZ.—THE RED WoO0D
FamiLy.

These are shrubs or low trees, with simple alternate
leaves furnished with axillary stipules. They are
chiefly natives of the West Indies and South America
(Brazil within the tropics is their favourite haunt),
bhut a few are found in the East Indies, the Mauritius,

BN
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and Madagascar, and one in New Holland. The
wood of some is of a bright red. A permanent
reddish-brown dye is obtained from the bark of
Erythrézylon suberosum. The Erythrézylon Coca is a
plant much used by the miners of Peru for its re-
markable power in stimulating the nervous system,
in which respect it quite resembles opium. Its leaves
are chewed with a small mixture of finely-powdered
chalk. The effects of chewing the coca leaf are
Bim.lila.r to those produced by the immoderate use of
opium.

Order 43. MALPIGHIACEZ.—THE BARBADOES
CHERRY FaMmiLy.

The genus Malpighia (the Barbadoes Cherry) is
the one best known in this order, which consists of
trees or shrubs with pink or yellow flowers, some
having a climbing habit, and nearly all of them being
tropical. The undulated, unguiculate, spreading
petals of the corolla form one of the most marked
characters of the plants in this order. When closed
the corolla resembles that of a Kalmia; but when
expanded, the flower is more like that of a Clirkia,
from the long claws of the five petals, and the dis-
tance they are placed apart. Several of the species
have their leaves and stems beset with stinging
bristles, which adhere to the hand when touched.
The fruit, which is eatable (though it is insipid), is a
berry-like drupe, containing three one-seeded nuts.
The leaves of the common Barbadoes Cherry (Mal-
pighia gldbra) are destitute of the stinging bristles.
Some of the species of the genus Banistéria (which
are generally climbing shrubs, with beautiful feathery
yellow flowers) are occasionally found in stoves in
this country.
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Order 44. ACERINEZ.—THE MAPLE FaMILY.

This is a small order, the two principal genera of
which are Acer and Negtndo. Of the species of Acer,
two are British, viz., the Common Maple (4. cam-
péstre) and the Sycamore (4. Pseido-Platanus). All
the maples are trees, and are remarkable for the
striking effect they produce in the landscape, and for
the rich yellow and brown tints which their leaves
assume in the autumn. The flowers of the sycamore
(which are partly male and female and partly perfect)
are not very conspicuous, and they are produced in
drooping racemes. In the perfect flowers there are
eight stamens and two stigmas; and the ovary, when
ripe, expands into a curiously-winged pod, called a
samara, with a thickened part at the base containing
the seeds. There are many species of Acer, and all
the larger species abound in a very saccharine sap,
from which sugar is prepared in North America.
Though it is chiefly made from Acer sacchdrinum
(the Sugar Maple), it may be obtained from many
others. A tree of an ordinary size yields, in a good
season, from twenty to thirty gallons of sap, from
which are made five or six pounds of granulated
sugar. The bark of the maples is astringent, and
yields the dyer reddish-brown and yellow colours:
the timber is light and useful. The Ash-leaved Maple
or Box-Elder (Negundo fraxinifolium) has compound
leaves resembling those of the ash (it is, indeed, called
in North America the black ash), and long pea-green
shoots. The male and female flowers are on different
trees, and are very small. The racemes of samaras
or keys which succeed the flowers are, however, very
conspicuous.—The plants of this order are found in
Europe, the temperate parts of Asia, the north of
India, and North America. None are found in Africa.
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Order 45. HIPPOCASTANEZ.—THE HORSE CHEST-
NUT FAMILY.

All the plants in this order are hardy trees, re-
markable for the striking effect produced by their
leaves and flowers. The two genera contained in the
order are Asculus (the Horse Chestnut) and Pavia
(the Buckeye), the latter being easily d stinguished
from the former by the smooth husk which covers
the sced or nut. There are few who do not know the
flowers and nuts of the common horse chestnut
(Bsculus Hippocdstanwm); but the Scarlet Horse
Chestnut (&. rubiciinda) is not so well known. In
the flowers of this species the calyx is tubular, and
there are only four petals, the upper two of which
have bearded claws, and are narrower than the lower
ones. There are sometimes eight stamens. The nut
or seed of the horse chestnuts is strongly marked
with the hilum; but the seed of the Pivia has only
a small hilum, resembling the pupil of an eye, and
hence the genus has received its American name of
Buckeye. The nut of one species of this genus
(P. macrostachya) is eatable, and very much resembles
the sweet chestnut when boiled in milk. The seeds
or nuts of the horse chestnut are an excellent sheep-
food, and they are carefully collected for this purpose
in Switzerland. They have also been recommended
a8 a substitute for coffee.

Order 46. RHIZOBOLEZE.

This order agrees with Hippocastanez in the inser-
tion of the petals and stamens, and in having opposite
Palmate leaves, but differs from it in having a large
radicle and small cotyledons, and not a small radicle
and large cotyledons, as in that order. The principal

H
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genus is Caryocar, one or two species of which
(C. nuciferum and C. butyrosum) produce the excellent
Souari or Suwarrow nuts of the fruiterers’ shops.
From these nuts an oil is extracted not inferior to that
of the olive. The wood of these large South American
trees is said to be of much value for ship-building.

Orde; 47. SAPINDACEZ.—THE SoAP-TREE FAMILY.

Nearly all the plants in this order are trees or
shrubs with compound leaves and bunches of white
flowers; a few are climbing herbs. They are natives
of most parts of the tropics, but especially of South
America and India. The only plant in the order
which will bear the climate of England is Kolreutéria
paniculata, a small tree with very elegant leaves, and
panicles of pale yellow flowers, which are succeeded
by bladdery capsules. The rind and pulp of the fruit
of the Soap Berry (Sapindus Saponaria) are used in
the West Indies instead of soap. The nuts of this
plant are round and hard, and they were formerly
made into buttons and beads, and were very durable.
Other interesting plants in this order are the Litchi,
or Leechee (Nephelium Litchi), and the Longan
(N. Longdn), two delicious Chinese fruits which are
sometimes procurable in this country and seen in the
dessert. The fruit also of the Akee-tree (Blighia
sdpida), a native of Africa, has a grateful subacid
flavour, and is much esteemed.

Order 48. MELIACEZ.—THE BEAD-TREE FaMILY.

Of the trees and shrubs forming this order several
are of considerable interest. The Bead-tree, the
Pride of India or Indian Lilac (Meélia Azedardch), a
native of Syria, has become almost naturalised in the
south of Europe, particularly near the Mediterranean.
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The leaves of thisplant are bipinnate, and the flowers,
which are lilac-coloured, are produced in long loose
bunches, being succeeded by pale yellow berries about
the size of a cherry. These berries consist of pulp
(which is highly poisonous), enclosing a nut. The
nuts are bored and used for making rosaries by the
Roman Catholics. Another interesting plant is the
Mahogany-tree (Swieténia Mahdgoni), which grows to
the height of eighty feet, with a wide handsome head,
and furnishes the timber so much used in this country.
It grows in the warmest parts of America, in Cuba,
Jamaica, Hispaniola, and other places. The trees on
the Bahama Islands are not so large, but are more
curiously veined, and are known in Europe as Madeira
wood. They generally grow on the solid rock, where
there seems to be no earth for their nourishment.
Mahogany, like other timber, varies in durability,
firmness of grain, and other circumstances, according
to the soil on which it is grown. The best is furnished
from the rocky soils of St. Domingo and the Bahama
Islands. Other trees are the West Indian Cedar
(Cedréla odorata), and the Chloréwylon Swietenia, which
furnishes the satin wood, and is one of the plants
yielding the wood oil of India.

Order 49. AMPELIDEZE,—THE VINE FAMILY.

The most important plant in this order is the
grape-vine, which supplies us not only with wine, but
with the dried fruit culled Raisins and Currants
(Corinths). The Common Grape (Vutis vinifera) is
the species which furnishes most of these products;
for though the Ainerican kinds have large fleshy
berries, they have a disagreeable foxy flavour. If
the flowers of the grape-vine be examined, it will be
found that though so insignificant, they are perfect,
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and have each a distinct calyx and corolla. The
calyx is very small, remaining on till the fruit is
ripe. The petals of the corolla, five in number,
remain fastened together at the top, but are separate
at the base, detaching themselves when the stamens
ripen. The stamens (also five in number) are op-
posite the petals. The ovary, when young, is two-
celled, each cell containing two seeds, and it is
crowned with a nearly flat stigma without any style.
As is well known, the fruit is a succulent berry,
containing from one to four hard seeds. The grape-
vine is considered to be a native of the shores of the
Caspian. Another plant belonging to this order is
the well-known Five-leaved Ivy, or Virginian Creeper
(Ampelipsis hederacea), a most useful climber, with
the leaves divided into three or five stalked leaflets,
and assuming a lovely red tintin the autumn. Thisis
a native of North America. The genus Cissus should
also be mentioned as containing species with very
beautiful leaves, especially the C. discolor.

Order 50. GERANIACEZ.—THE GERANIUM FaMILY.

The three principal genera in this order are Erd-
dium (the Heron’s bill), Geranium (the Crane’s bill),
and Pelargdnium (the Stork’s bill). The first two
genera are well known from the British species con-
tained in them; while many of the species of Pelar-
gonium are so commonly seen in our gardens and
conservatories, that they are almost equally well
known, though generally under the name of Ge-
rinium. These latter are mostly either natives of
the Cape of Good Hope, or hybrids raised in Europe
from the imported species. In the flowers of the
Pelargonium the calyx has five sepals, two of which
end in a kind of spur, not very perceptible, however,
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ag it runs down the peduncle or footstalk of the
flower, and grows to it, seeming to be only a part
accidentally enlarged. The corolla has five petals, the
upper two being larger than the others, and gene-
rally differently marked. The number of petals
varies, however, as there are sometimes only four,
and sometimes there are six. The perfect stamens
vary from four to seven; but there are always ten
flaments, which are dilated and grow together at
the base. The pistil, when young, appears to consist
of a five-celled ovary, with a long slender style, the
tip of which is divided into five slender curved
stigmas. The cells of the ovary are, however, five
one-gseeded carpels, each baving a separate style; and
though both the carpels and styles appear firmly
grown together when young, yet, in fact, they only
adhere to an elongation of the receptacle (in this
case called the central axis), and from which, when
ripe, they part with elasticity, and curl up, the styles,
or awns (as they are sometimes called), being hairy
inside. (The curling up of the styles is very charac-
teristic of all the plants included in this order.) The
seed-vessel is long and puinted, somewhat resembling
the head of a stork (and hence the name of Stork’s
bill); the ovary, shrouded in the persistent calyx,
representing the head of the bird, and the long
styles the beak. The flowers of all the Pelargoniums
are produced in heads or umbels. The leaves vary in
shape in the different kinds: in some they are
roundish, and marked with a dark band or zone, as in
P. zonile (the horse-shoe Pelargdnium, which is one
of the parents of the beautiful zonal kinds now so
common) ; while in others they are deeply cut, as in
the rose-scented kinds. Some species are shrubby,
and some herbaceous ; in some the stems are warted;
and in others the roots are tuberous, of which kind
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one (P. triste) is eatable. The genus Erddium differs
from Pelargdnium principally in having the fila-
ments of the stamens only very slightly united at
the base, and in there being five filaments bearing
anthers, and five that are sterile, the latter having
each a gland at the base. The calyx also has not the
spur; and the seed-pod is considered to resemble the
head of the heron more than that of the stork. When
the seed-pod bursts, the styles (which are hairy inside
like those of the Pelargdnium) do not curl up in the
same manner as they do in that genus, but spirally.
The two commonest British species are E. cicutarium
and E, moschatum. In the genus Geranium the
stamens are all perfect, the alternate ones being
longer than the others, and there is a gland at the
base of each. The seed-pod is thought to resemble
the head of a crane, and when it bursts the styles,
which are smobth inside, curl up like the coil of a
rope (round and around). The seeds of many of
the kinds are beautifully netted. There are a
good many British species of geranium, two of the
commonest being the Herb Robert (G. Robertianum)
and the Meadow Crane’s-bill (G. praténse). In Van
Diemen’s Land the fleshy tubers of one species of
geranium (G. parviflorum) are eaten by the natives.
The plant is there called the native carrot.

Order 51. TROPEOLEZ.—THE NASTURTIUM (OR
INDIAN CrESS) FAMILY.

The plants in this order are climbing or trailing
herbs with handsome solitary axillary flowers, and
fleshy stems and leaves. They are chiefly distin-
guished from the Geraniaces by their stamens being
separate, and not agreeing in number with the petals,
by their axillary flowers, and fleshy indehiscent fruit.
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All are natives of the temperate parts of North
and South America, The peculiar acrid flavour so
characteristic of the Crucifer® is found to exist in
this order, and it has been remarked that the cater-
pillar of the cabbage-butterfly feeds exclusively upon
Crucifers and Tropa:olum, the pringipal genus in this
order, commonly called the nasturtium (from the
leaves and stem having a taste similar to that of the
water-cress, the botanic name of which is Nasttrtium).
To prevent confusion it would be better to call the
species of the genus Tropaolum by the popular name
of Indian Cress. In the flowers of Tropaolum majus
the calyx and the corolla are of the same colour, but
may easily be distinguished from each other. The
calyx is drawn out into a spur behind; the petals (five
in number) are unguiculate (or stalked), and fringed
at the base; there are eight stamens; and the three
carpels are joined together into a trigonal fruit, each
carpel containing one seed. The unripe carpels are
sometimes pickled and used as a substitute for
capers, to which some prefer them. The daughter of
Linnzeus was the first to observe that the flowers of
this Trop&olum in the evening emit spontaneously,
at certain intervals, visible sparks like those of an
electric machine. T. pentaphyllum is a powerful
antiscorbutic, as are probably some of the other
species. The voot of T. tuberdsum is eaten in Peru.
The pretty Canary Bird flower, commonly grown in
our gardens, is the T. peregrinwm. Another genus in
this order is Limnanthes, which contains several very
pretty species—annuals from California.

Order 52. BALSAMINEZE.—THE BarLsaM FaMmiILy.

One striking and principal character of the plants
in this order is the elastic spring with which the valves
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of the fruit separate at maturity, expelling the seeds.
The principal genera are Balsamina and Impatiens.
The Common Balsam (Balsamina horténsis) is well
known, and remarkable for the singularity and varied
colours of its flowers, which, if examined, will be found
to have a small green calyx of two sepals; a corolla of
four petals, one of which is drawn out into a short spur
at the base; and five stamens, each bearing a two-
celled anther. There are five stigmas, quite distinct
from each other, and appearing just above the ovary,
without any style. The ovary is one-celled, but it
separates into five valves when the seeds are ripe,
bursting with elasticity, and the valves curling in-
wardly from the apex to the base. The peduncles
are simple and one-flowered. In the genus Impatiens,
which contains the British plant known by the name
of Touch-me-Not (I. Noli-me-tingere), though there
are five anthers, as in Balsamina, only three of them
are two-celled, the others having only one cell each.
The stigmas are joined together at the base, and the
capsule, when ripe, bursts at the slightest touch, the
valves coiling up spirally from the base to the apex,
and detaching themselves from the plant at the same
time that they expel the seeds. The peduncles, which
are branched and many-flowered, grow from the-axils
of the leaves.

Order 53. OXALIDEZ.—THE Wo0D-SORREL FAMILY.

The regular flowers, beakless fruit, and albuminous
seeds are some of the distinguishing characters of
the plants of this order. There is also a very general
tendency among them to form compound leaves.
The species of the genus Oxalis (which gives the
name to the order) are the best known. Many of
these are natives of the Cape of Good Hope, and the
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flowers of all are very pretty. In these flowers there
are five regular petals (which are spirally twisted in
the bud), each petal being furnished with a claw.

Fig. 105.—Diagram of the flower of the Onlidem.

There are ten stamens and five styles. The capsule
is five-celled, and five- or ten-valved, the valves
opening lengthwise. All the species have an agree-
able acidity, due to the presence of ozxalic acid, and
may be used in salads. Several species are employed
in Brazil as a remedy for certain fevers. The common
Wood-Sorrel (Ozalis Acetosélla), a lovely little plant,
is common in many parts of Britain. In the sunshine
the leaves are slightly sensitive. By some this little
plant is believed to be the genuine shamrock of the
Irish.

d
Order 54. ZYGoPHYLLEZ.—THE BEAN-CAPER
FaMILy.

These plants are remarkable for their opposite
leaves and conspicuous stipules; and the hardness of
the wood of the shrubby species of the order is most
remarkable, especially if the softness of the stems of
the herbaceous kinds be remembered. The flowers
of the Bean-Caper (Zygophjllwum, from the leaves
being produced in pairs) are usually yellow, the five
petals being long, narrow, and placed widely apart.
The flowers of Z. Fabago are used as a substitute for
capers. The great medical virtues of the order are
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found in the genus Guafacum, the value residing
principally in the bark, which has a rather bitter,
acrid flavour. These plants have been found to con-
tain a particular substance differing both from gum
and resin, which has been called guaiacine. The
foliage is frequently used in the West Indies to scour
and whiten floors, which it is said to do better than
soap. The valuable wood called Lignum vite is fur-
nished by a species of Guafacum, it is generally said
by G. officinale. This wood is remarkable for the
direction of its fibres, one layer of which often crosses
another diagonally. The brilliant yellow cistus-like
flowers of the species of another genus of this order
(Tribulus) enliven many an arid waste in the tropics.
Melidnthus (the Honey-flower) is another genus be-
longing to this order. The blossoms of this plant, a
native of the Cape of Good Hope, are a great attrac-
tion to bees.

Order 55. RuTACEZ.—THE RUE Famivry.

This order consists of trees, shrubs, or herbaceous
plants, the leaves of which are without stipules,
opposite or alternate, simple or pinnated, and filled
with transparent dots. The Rue (Ruta graveolens) is
common in gardens, and is well known from the
strong disagreeable smell of the leaves, which is
caused by the oil secreted in the transparent dots or
cells. The flowers, which grow in cymes at the ends
of the branches, are of a dingy greenish yellow.
They have four sepals, four petals, and eight stamens
arising from a fleshy ring surrounding the ovary.
The ovary consists of four carpels seated on the
elevated ring or receptacle, and united into one mass.
These do not stand upright, however, as they usually
do, but spread away from each other at the base,
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being arranged on the sides of a conical disk, which
rises up between them, but is not continued into the
style. This disk is termed the gynobase, or base of
the female organs. The style is single, but it sepa-
rates at the top into four stigmas. The seed-vessel,
when ripe, splits into four valves, leaving the thick
hard gynobase in the centre. The number of seeds
contained in each varies considerably, but is almost
always less than that of the ovules. In the common
rue there are usually four ovules in each cell, but
only one is developed into seed. In other genera the
ovules and seeds are more numerous. In the Fraxi-
nella (Dictdmnus Frazinélla) the petals are unequal :
there are ten stamens and one style, the carpels
being two-seeded. This plant abounds in volatile oil
to such a degree that the atmosphere swrrounding it
becomes inflammable in hot weather. This may
easily be tested by placing a lighted candle under a
flowering spike in the evening in summer. In Diésma
there are only five stamens, the style being arched,
and the capsule consisting of five horned carpels.
In Corraa the leaves are opposite, there are eight .
stamens, and the four petals grow together into a
tube at the base; while in Crdwea the leaves are
alternate, and there are five sepals, five petals, and
ten stamens. Other genera are Zanthéxylum, Ptélea,
and Aildntus. Two species of Zanthéxylum (the
Tooth-ache tree) are said to have been used success-
fully in cases of tooth-ache and rheumatism. The
curiously winged fruit of Pf8lea trifoliata (the Shrubby
Trefoil) has a strong, bitter, aromatic taste, and is
said to have been used with some success as a sub-
stitute for hops. The Aildntus glandulvosa (Tree of
Heaven) is a very handsome tree, a native of China,
with remarkably long compound leaves, thriving well
in Kensington Gardens and other places in the neigh-

r"
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bourhood of London. The wood of this tree is hard,
heavy, and glossy like satin, and susceptible of a very
fine polish. One kind of silkworm (the fine caterpillar
of Bémbyx Cinthia) feeds on the leaves of the Aildn.
tus. Another plant of interest is a species of Galipéa
(either G. Cusparia or G. officinalig), which is said to
furnish the celebrated Angostura bark, so extremely
valuable in cases of malignant fever.

Order 56. SIMARUBACEZ.

The plants forming this order are trees or shrubs,
natives of tropical America, India, or Africa, with an
intensely bitter bark, a milky juice, and pinnated
leaves. The Simaruba oficinalis is well known as
possessing the most pure and intense bitter hitherto
discovered. The bark of Qudssia amara (a very orna-
mental plant, with bright red flowers and leaves not
unlike those of the common ash) is sometimes used
as a substitute for hops.

Section 4.—PFruit gynobasic; that is, inserted into a
Jleshy receptacle, with which the style is continuous.

Order 57. OCHNACEZE.

These are smooth trees, or more generally under-
shrubs, sometimes downy, and having a watery juice.
The strongest mark of recognition is the large fleshy
gynobase, or torus, of the species constituting the
order. Most of the plants are bitter; and they are
found in tropical India, Africa, and America.

Order 58. CORIARIEZ.

The few shrubs contained in this order, which are
included in one genus (Coriaria), are inhabitants of
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the south of Europe, Chili, Peru, New Zealand, and
Nepal. Two species (Coridria myrtifolia and C. rus-
cifolia) are used by dyers for dyeing black. The
fruit is very poisonous.

Subclass 2—CALYCIFLORZE. Petals separate, inserted
in the calyz.

Order 59. CELASTRINEZ.

These are shrubs or small trees, with simple, rarely
compound, alternate or opposite leaves, and axillary
cymes of inconspicuous flowers of a greenish or white
or purple colour. The genera best known in the
order are Staphyléa (the Bladder Nut), Euénymus
(the Spindle-tree), Celdstrus (the Staff-tree), 1lex (the
Holly), and Prinos (the Winter Berry). In the flowers
of the Bladder Nut (Staphyléa pinnata), a British
plant, the calyx is in five divisions, and white tinged
with pink, so as to be scarcely distinguishable from
the corolla. There are two or three carpels (which
are surrounded by the receptacle), the styles of which
adhere slightly together. The capsule is bladdery,
consisting of two or three cells, each containing one
smooth, brownish, bony seed, which looks as if one
end had been cut off at the hilum. The compound
leaves have five leaflets. The flowers of the common
Spindle-tree (Eudénymus europdus), also a British
plant, are of a greenish white and inconspicuous.
The capsules are fleshy and are very beautiful, being
of a bright rose colour. The seeds, which are of a
bright orange, are enwrapped in a covering called an
aril, by which they remain attached to the capsule
after the valves have opened. Each capsule has five
cells and five seeds, and each seed has a little white
stalk (like the funicle of a pea) attached to its aril.
The common spindle-tree is deciduous, but some of
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the species are evergreens, one of which (E. japdénicus,
the Japan Spindle-tree) is frequently seen in gardens
and shrubberies. The flowers of most of the species
of Celastrus are small and white, of no great beauty.
In the flowers of the common Holly (; lex A quifolium)
the four or five petals of the corolla are connected at
the base: there are four stamens, the cells of the
anthers of which adhere to the sides of the filaments.
The berry is four-celled, each cell containing a one-
seeded nut. The leaves are simple, smooth, shining,
and prickly at the edges, which are curved upwards.
The beautifully white wood of the holly is extremely
hard, and much used by turners and cabinet-makers,
especially in the manufacture of the pretty inlaid
work known as Tonbridge ware. The inner bark
abounds in a tenacious substance, which, when sepa-
rated, is known as bird-lime, and used for entrapping
birds. The leaves are bitter, and it is asserted that
they are equal to Peruvian bark in the cure of inter-
mittent fever. Of the leaves of one species of holly
(I. paraguayénsis), the celebrated Paraguay tea, or
maté, or Jesuits’ tea, is made. This tea is extensively
used in Brazil and other parts of South America.
The leaves of Prinos glaber (a little North American
evergreen shrub, with black berries) are also used as
tea; and the bark of Prinos verticillatus possesses
such active, astringent, bitter, tonic qualities, that it
is used in North America, with success, as a substitute
for Cinchona.

Order 60. REAMNEZ. —THE BUCKTHORN FAMILY.

This order consists of trees and shrubs (some being
spiny) possessing medical properties somewhat similar
to those of the plants in the last order. They are
found in nearly every part of the world except the
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arctic regions. The four best known and most in-
teresting genera are, Zizyphus, Paliirus, Rhimnus,
and Ceanothus. From the fruit of Zizyphus Jiyjuba
the jujube lozenges are made. The fruit is wholesome
and pleasant to eat: it is red and oval, and about the
size of olives. The fruit of the African Lote-tree
(Z. Lotus), which gave its name to the ancient Loto-
phagi, is to this day collected for food by the Arabs
of Barbary, who call the berries Nabk. The Palidirus
aculeatus (Christ’s Thorn) may be easily known by its
crooked prickly stem, and by the singular appearance
of its fruit, which resembles a head with a broad-
brimmed hat on, and in allusion to which the French
call it porte chapeau. Many persons suppose this to
be the shrub from which our Saviour’s crown of
thorns was made, and hence the name of Christ’s
Thorn. Of the genus Rhamnus there are numerous
species, some of which are deciduous and some ever-
green shrubs. R. Alatérnus is one of the evergreen
species, very useful in town gardens, as it is not
injured by smoke. The Purging Buckthorn (R. ca-
thdrticus) is deciduous, with rough feather-nerved
leaves, and branchlets terminating in a spine. The
berries of this species are used in medicine, and also
in colour-making, and sometimes in dyeing; while
the berries sold in the shops under the name of
French or Avignon berries are the fruit of three
other species of Rhimnus, and from which, when
unripe, a beautiful yellow is obtained, and, when ripe,
from their juice the colour called sap-green is pre-
pared. The leaves of R. Thetzans are used as a
substitute for tea by the poorer classes in China.
Several of the species of Ceandthus are known by
their terminal upright panicles of extremely pretty
blue flowers, especially C. azureus, C. floribindus,
C. thyrsifiorus, C. dentatus, and C. rigidus. C. ameri-
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canus (sometimes called American Red-root, or New
Jersey Tea) has white flowers. The leaves are some-
times dried and used as tea; and the root is used in
dyeing wool a nankeen cinnamon colour.

Order 61. BRUNIACEZ.

These are small heath-like shrubs with extremely
ornamental flowers and leaves. With the exception
of a single species found in Madagascar, they are all
natives of the Cape of Good Hope. Their properties
are unknown. ’

Order 62. SAMYDEZ.

Tropical shrubs or small trees, principally American,
with leaves covered with pellucid dots, and rather
inconspicuous axillary flowers. The bark and leaves
are said to be slightly astringent.

Order 63. HOMALINE &.

Handsome evergreen shrubs with alternate leaves
and deciduous stipules. They are readily known by
their parietal placente, an unusual character among
the orders that surround them. The species are all
tropical, chiefly African or Indian. .The handsome
half-hardy evergreen shuinb Aristotelia Mdcqui is one
which is sometimes seen in our gardens. The leaves
are smooth, shining, and very abundant. The flowers
are of little beauty: they are succeeded by small
berries of a purple or black colour, which are slightly
acid and eatable; and from them the inbabitants of
Chili make a wine, which they give in cases of fever,
and for curing the plague. The tough bark makes
the strings, and the wood the sides of musical instru-
ments.
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Order 64. CHAILLETIACEZE.

There are not many genera in this order, which
consists of shrubs or small trees with entire alternate
leaves (furnished with stipules), and axillary and
terminal panicled racemes of small white flowers.
The fruit is furnished with a dry covering, enclosing
a two- or three-celled nut, each cell containing two
pendulous seeds. The species are chiefly natives of
tropical Africa and its islands. The fruit of Chail-
letia towicaria (called Ratsbane in Sierra Leone) is
said to be poisonous.

Order 65. AQUILARINEZ.

The plants in this order differ from those in the
preceding in the seeds being one on each placenta, as
well as in the capsules being two-valved. They are
trees with alternate or opposite entire leaves, natives
of the tropical parts of Asia, at present very imper-
fectly known. Aloes-wood, Agila-wood, or Eagle-
wood, which contains a fragrant resinous substance
of a dark colour, is the inside of the trunk of the
Aquilaria ovata and A. Agdllochum. This substance
is considered a cordial by some Asiatic nations, and
has been prescribed in Europe in cases of gout and
rheumatism.

Order 66. TEREBINTHACEZ.—THE TURPENTINE-
TrREE FAMILY.

All the species in this order are trees or shrubs,
with alternate (often compound) leaves without sti-
pules, and inconspicuous flowers; abounding in a
resinous, sometimes acrid, highly poisonous juice, in
allusion to which the order has been named. The

I
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flowers have generally five petals, and five or ten
stamens, and the fruit is drupaceous or capsular,
varying in the different genera. Though the flowers
are small, many of the species are, from the beauty
of their foliage, valuable as ornamental trees; others
are useful in the arts or in medicine; and some pro-
duce edible fruit. The Cashew and the Pistachio
nuts, which are well known, are produced by two
plants belonging to this order. The Cashew nut

Fig. 106,—Anacdrdium occidentale, or Cashew-tree,

{(Anacdrdium occidentale) is borne at the extremity of
a fleshy pear-shaped peduncle or flower-stalk, which
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looks more like a fruit than the nut itself. The
kernel of this nut abounds with a milky juice, and is
much esteemed for its flavour. The juice of the nut
of an allied species is of a deep black when ripe, and
leaves an indelible stain if applied to linen, so that
in it we have an excellent natural marking-ink. The
Pistachio nut is the fruit of Pistacia véra. Other
species of the genus Pistacia of interest are, the
Turpentine-tree (P. Terebinthus) and the Mastich-
trees (P. atlintica and P. Lentiscus). The most
important fruit belonging to the order is the Mango
(Mangifera indica), which is as highly valued in
tropical as the peach is in temperate countries. This
fruit, when fully ripe, is yellow and reddish, with a
very agreeable juice, and is considered very whole.
some. The unripe fruit is pickled. There are several
varieties of the mango, differing much in size and
flavour. Another fruit is the Hog-Plum (Spondias),
of which there are two or three species. And as
other interesting trees the following may be men-
tioned: the Jamaica Birch (Birsera gummifera),
which abounds in a watery balsamic fluid, and the
root of which is said to possess the same properties
as quassia; the Olibanum-tree, one species of which
(Boswéllia serrata) furnishes the true frankincense of
Indian temples; the Balm of Gilead-tree (Balsamo-
déndron gileadénse), which furnishes the well-known
balm of Gilead, or balsam of Mecca; the West Indian
Balsam-tree (Amyris towifera), the juice of which is
accounted poisonous; and the various kinds of
Sumach (Rhis), the bark of some of which is used in
tanning leather, all the species (especially R. vérniz
and R. Towicodéndron) being extremely poisonous.
The leaves of many of the species of Rhiis assume a
beautiful red tint in autumn,
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" Order 67. LEGUMINOSZE.—LEGUMINOUS PLANTS, -
)
OR THE PEA FaMmiILy.

This is a very large order, containing nearly seven
thousand species, and among these are a great number
of well-known and most useful plants. Some are
herbaceous, some are shrubs, and others are large
trees, and they vary greatly in appearance. They
have alternate leaves, which are generally compound,
the common petiole being frequently tumid; they
have also two stipules at the base of the petiole, and
frequently two others to each leaflet. Usually the
pedicels are articulated, and the flowers are furnished
with small bracts. The flowers have a five-parted
calyx, and a corolla which is sometimes papilionaceous
and sometimes spreading} and which has never more
than five petals, though frequently it has less.
Generally the fruit is a legume, though sometimes,
when there is only one seed, it has the appearance of
a drupe. The pea-like flowers, therefore, characterise
a large number, and the pods or legumes (which re-
semble more or less the pod of the common pea) and
pinnate leaves a good portion of the remainder. The
species composing the order are found more or less in
‘nearly every part of the known world, though they are
distributed in extremely unequal proportions; and in
general they diminish sensibly in approaching the
Pole. The Legumindsa have been divided into three
suborders or tribes, the first of which is called
Papilionicez, from the flowers of the plants included
in it being supposed to resemble a genus of butterflies
the scientific name of which is Papflio. The flower
of the Sweet Pea (Ldathyrus odoratus) may be regarded
as a type of this suborder, and if this be examined
it will be found that it has a small green calyx cut
into five divisions, not generally considered regular
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sepals. The corolla has five petals, the largest of
which stands erect, and is called the vexillum; below
this are two smaller petals, called the ale or wings;
and below these again are two other petals, joined
together so as to form a kind of boat, called the
carina or keel,and serving as a cradle for the stamens
and pistil. There are ten stamens, nine of which
have the lower half of their filaments growing together
and forming a fleshy substance at the base, the other
being free. The ovary is oblong, and terminates in
afiliform style with a pointed stigma : it is one-celled
and many-seeded, the seeds being the peas. When
the petals fall, the pod still retains the calyx and the
style, and these remain on till the seeds are ripe,
when the pod divides naturally into two parts, or
valves, as they are called, which curl back and dis-
charge the seeds. On examining the pod before it
bursts, it will be found that the valves are composed
of a fleshy substance, lined with a strong membrane
or skin, and that they are united by two seams, called
the dorsal and ventral sutures.” Along the ventral
suture there runs a kind of nerve, called the placenta,
to which the peas are attached, each'pea being fur-
nished .with a little separate stalk, called a funicle.
The pod of the pea, then, it will be readily seen, is a
character by which the greater part of the plants of
the order may be easily distinguished. The flowers
vary in the different genera: in some the calyx is
tubular, and in others it is inflated; in some the
calyx has only four notches, or teeth as they are
called, instead of five (as in the pea), and in others
it has five distinct sepals divided to the base. Again,
the parts of the corolla vary also in proportion to
each other, the keel in some of the Australian plants
of the order being as long as the standard (as is the
case in Kennedya Marrydtte); while in others the
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wings are so small as to be scarcely visible. In many
of the species the stamens are also free, that is,
divided to the base, and in others they resemble those
of the sweet-pea in having nine joined together and
one free; whilein others the whole are joined together
at the base. The pods, also, vary very much in size
and form; sometimes they are nearly round and
only one- or two-seeded, and sometimes they arelong
and contain many seeds, as in the common bean and
pea. Again, the seeds vary so much that the tribe
has been divided into two sections: the one contain-
ing those plants the seed of which, when it begins to
germinate, divides into two fleshy seed-leaves or
cotyledons (like the common bean), and the other,
those having thin seed-leaves. The seeds of pa-
pilionaceous plants which have thin cotyledons are
not eatable, but those having fleshy cotyledons may
be safely used as food. The fleshy cotyledons do not
always rise above the ground, but they do so in the
bean and the lupine, and may be easily examined to
notice how much they differ from the true leaves.
Of plants having thin seed-leaves, the seeds of which
are not eatable, the following may be mentioned as
examples: the common Furze (ﬁ‘:lea: europaus), the
Spanish Broom (Spdrtium jinceum), the common
Broom (Cijtisus scoparius), and both of the Laburnums
(Cytisus Labirnumand C. alpinus). (The seeds of the
laburnums are very poisonous.)) It is in the pa-
pilionaceous section of the order that we find the
greatest number of useful plants possessing whole-
some qualities. Clover, lucerne, and saintfoin are
well-known fodder plants; and peas, beans, lentils,
the underground kidney-bean (drachis hypogea), and
many others, are common articles of food under the
name of pulse. The roots of the Liquorice (Qlycyr-
rhiza glabra) contain an abundance of sweet muci-
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laginous juice, which, as is well known, is much es-
teemed; and the roots of Abrus precatdrius possess
the same properties. Many are useful as medicine
(as the scorpion senna, African kino, East Indian
kino, &c.); a few produce gum (as tragacanth); some
are useful in dyeing (as indigo, &c.); and several
furnish excellent timber (as the laburnum, the robinia, .
and the rosewood).

A great many of the papilionaceous plants, too,
are remarkable for the great beauty of their flowers,
a8 the Wistaria sinénsis, with its long racemes of a
delicate lilac colour; the Erythrina, or Coral-tree, and
the Clidnthus, or Glory Pea, with their deep crimson
flowers; the various species of Chorézema, Indigéfera,
Clitoria, Kennédya, Lupinus, and many other genera.

The second suborder of the Legumindse® is called
Mimosem, and it comprises those plants which have
their flowers in spikes or balls, as the acacias and
mimosas. The flowers of the different kinds of Acacia
vary in having a corolla which has sometimes only
four petals, these being occasionally united at the
base, and a calyx which is sometimes only four-cleft.
In some the flowers are in spikes, and in others
they are in balls. In Acacia armata, a pretty, well-
known greenhouse plant, the calyx is five-toothed,
the corolla has five petals, quite regular in shape,
and the stamens vary from ten to two hundred in
each flower, and are raised so much above the petals
as to give the light tuft-like appearance which is so
striking in these flowers. The legumes are large in
proportion to the flowers. The valves of these legumes
are not fleshy, as in the pea, but dry and hard, and
when they open they do not curl back. In the plants
of this Acicia, as usually seen in greenhouses and
conservatories, what appear to be the leaves are, in
fact, only the petioles of the leaves dilated into what
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are called phyllodia; the true leaves (which are’
bi-pinnate, see fig. 31, in page 16) having fallen off,
or never unfolded. (On seedling plants the true
leaves may often be seen.) The stipules of the leaves
(which are to ordinary leaves what bructs are to
flowers) are, in this Acacia, converted into spines. In
some kinds of Acacia the true leaves, with the petioles
in their natural state, are retained in the adult plants,
as in 4. dealbata ; and in others the bi-pinnate leaves
are occasionally found attached to the phyllodia, as
in A. melanéxylon. The bi-pinnate leaves have from
six to twenty pairs of pinne, each consisting of from
eight to forty pairs of small leaflets. The Gum

Arabic tree (4. véra) has leaves with only two pairs

of pinns, but each pinna has eight or ten pairs of
small leaflets. Of the genus Acacia there are several

hundred species known. In the genus Mimosa the

flower differs from that of Acacia in the corolla being

funnel-shaped, and four or five-cleft; and there are
seldom more than fifteen stamens, which are generally
on longer filaments than those of the Acacia. The
legume is compressed and jointed or articulated be-

tween the seeds, so that the part containing one seed
may be broken off without disturbing the rest. The

Sensitive Plant (Mimosa pudica) is a well-known

species of this genus.—The cotyledons of the plants

included in this suborder are generally leafy; and

the seeds are not eatable. Most of the plants may

be easily recognised by their ball-shaped or tassel-

like beads or spikes of flowers, each of which hasa

small, cup-shaped, inconspicuous corolla, and a great

number of long stamens; and by their pinnate leaves,

or phyllodia supplying the place of true leaves.

Some of the plants included in this suborder are

useful as furnishing gum; others supply good tim-

ber; and the bark of others is used in tanning.
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" The third suborder of the Legumindse is called
Camsalpiniée, and the flowers of the plants included
in it have generally five regular widely-spreading
petals, which are never joined together, and stamens
of unequal length, which, with very few exceptions,
are also perfectly free. - Generally the petals are of
the same size and shape, though sometimes, as in the
Barbadoes Flower-Fence (Poinciana, or Cesalpinia
pulchérrima), four are of the same shape, and one
deformed. The filaments of some of the stamens
are very long and curve over, but the others are much
shorter and erect. The style is long and slender,
ending in a pointed stigma. The legume is flat, and
it looks as if it were many-celled, from the seeds being
divided from each other by a kind of spongy sub-
stance frequently found in the pods of plants belong-
ing to this suborder. Other plants of interest are
the following: the Carob-tree, or Algaroba-Bean
(Ceratomia Siliqua), which is considered the locust-
tree of  Scripture, and sometimes called St. John’s
Bread. The pods or beans are now frequently used
as a substitute for oil-cake in feeding cattle. The
dry pulp of the pod, in which the seeds are buried, is
sweet and very nutritious, and is supposed to have
been the food of St. John in the wilderness, whence
the name of St. John’s Bread. Singers are said to
chew this fruit for the purpose of improving the
voice; and the seeds are said to have been the original
carat weights of the jewellers. The Tamarind (Tama-
rindus éndica), the pods of which, prepared with sugar,
form what are called tamarinds.- Cdssia lanceolata,
the leaves of which furnish senna. The genus Gle-
ditschia, or Honey Locusts, some of which (especially
Gleditschia hoérrida) are remarkable for the large
thorns on the trunk and large branches, as well as in
the axils of the leaves. The Logwood (Hematézylon
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campeachianum), chips of the wood of which are used
for dyeing purple. The Judas tree (Cércis Siliquds-
trum), the wood of which is beautifully veined with
black and green, and takes a good polish. And
lastly, the most remarkable and beautiful Amhérstia
nébilis must be mentioned. The flowers of this
wonderful tree are large, of a fine vermilion colour,
diversified with yellow spots. When covered with its
fine leaves and fully in flower, this tree is described
as the most superb object that can be imagined.

Order 68. RosACEE.—THE RosE FaMmiILY.

This order has been divided into eight tribes, but
the genus Rosa, the type of the order, will be found
to contain every form of structure which is essential
to the order. In the greater number of the plants
the flowers have a calyx with five sepals, combined
into a tube at their lower part, but divided above into
five lobes; and a corolla, generally with five petals.
There are numerous carpels, which are usually en-
closed in the fleshy tube of the calyx. The ovary is
one-celled, and there is generally only one seed,
scarcely ever more than two. The leaves are alter-
nate, generally compound, and always furnished with
stipules.

The rose is known by, and a favourite flower with,
every one, and is remarkable for its great beauty and
delicious fragrance. Not only, however, does the
order contain the rose and other plants with flowers
or with leaves of the greatest beauty, but in it are
also included all the most important of our hardy
fruits. For example, the Peach and Nectarine
(Amygdalus), the Apricot (Armeniaca), the Plum
(Prumus), the Cherry (Cérasus), the Raspberry and
the Blackberry (Ribus), the Strawberry (Fragaria),
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the Apple and Pear (Pyrus), the Medlar (Méspilus),
and the Quince (Cyddonia). There are also a great
many very beautiful hardy flowering trees and shrubs
in the order, as the hawthorn and all the other species
of the genus Cratégus, and the various species of
Spir&ta and Cotonedster. Most of the plants of
this order are natives of the cold and temperate
regions of the mnorthern hemisphere. There are
many British species of rose of great beauty. The
cultivated roses are innumerable, and form some of
the greatest beauties of our gardens. The petals of
Rosa moschata and R. damascéna yield the highly-
fragrant essential oil called Attar of Roses. The
R. centifolia is the species most extensively cultivated
for distilling rose-water. Prussic acid exists in abun-
dance in the leaves and kernels of several genera of
the order, more especially of Amygdalus, Prunus,
and Cérasus. It is found to the greatest extent,
perhaps, in the kernel of the Bitter Almond (4dmyg-
dalus commaunis amara), and in the leaves, bark, and
fruit of the common Laurel (Cérasus Laurocérasus).
The genera so abounding in prussic acid, also yield a
gum analogous to gum tragacanth; and this affords a
strong evidence of the affinity that exists between
the Rosace® and the Legumindse. The leaves of
the Sloe (Prunus spindsa) and of the Wild Cherry
(Cérasus aviwm) have been employed as a substitute
for tea. The common Plum (Prinus doméstica) yields
the fruits known under the name of prunes, which are
chiefly prepared in France and in Portugal. The
wood of the pear is almost as hard as box, and is
substituted for it by wood engravers. Malic acid is
contained in considerable quantity in apples, and in
the berries of the Mountain Ash (Pyrus Aucupdiria).
The mucilaginous seeds of the quince are employed
in medicine; and from its fragrant fruits a kind of
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wine is prepared, analogous to cider and perry, ob-
tdined from apples and pears.

The order Rosacex nearly answers to the class
Icosindria of Linnsus, though there is an exception
in the case of the Agrimony (Agrimonia Eupatoria),
which, having twelve stamens, belongs to the class
Dodecandria. (See fig. 107.)

Fig. 107.—Agrimbdnia Eupatdria: a, flower, showing the twelve
stamens ; b, the five pistils.

Order 69. CALYCANTHEZ.

This order differs from Rosacez in the form of the
embryo, and from Granates in the imbricate @stiva-
tion of the calyx; from both in the absence of petals,
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and in the numerous divisions of the calyx. There
are only two genera in the order (Calycdnthus and
Chimonénthus), both being hardy early-flowering
shrubs, natives of North America and Japan, with
sweet-scented yellowish or lurid purple flowers, which
are either axillary or terminal, and simple opposite
exstipulate feather-nerved leaves. The wood, leaves,
and flowers of Calycdnthus floridus (the American
Allspice) are sweet-scented. The bark is used as a
substitute for cinnamon in the United States. The
flowers of Chimondnthus fragrans, which are yellowish,
are produced in the winter, when the plant is without
leaves, and are delightfully fragrant.

Order 70. GRANATEZ.

The only genus in this order is Punica (the Pome-
granate), the fruit of which is well known. The
flowers are of a beautiful scarlet; the calyx is valvate
in ‘estivation, and the stamens are indefinite. The
leaves are destitute of pellucid dots. It is in the
warmer parts of Europe that the Pomegranate
(P. Granatum) is cultivated : ‘while in Persia there are
entire woods formed of it. The flowers, the fruit,
and the bark have long been used in medicine.

~ Order 71. MEMECYLEZ.

A small order of tropical shrubs or trees with
opposite, entire, smooth, exstipulate leaves, destitute
of dots; axillary or terminal bluish-violet or white
flowers; and edible fruit.

Order 72. COMBRETACEZ.

Two of the genera included in this order contain
some of the most beautiful climbing plants of the
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tropics, viz., Combrétum and Quisqualis. The Com-
bretwm purpureum has racemes of flowers, which have
a singularly light and graceful appearance, from the
great length of the stamens. As the flowers are of a
brilliant scarlet, the specific name of purpireum has
not been appropriately given to the plant. In the
flowers of Quisqualis indica the calyx has a very long
slender tube, and the corolla has five velvet-like petals,
which vary in colour from a yellowish-white to red,
changing in the course of a day. Some of the plants
of the order are useful, as Bucida Biceras, the bark
of which is used in Guiana for tanning leather;
Terminalia vérniz, the juice of which the Chinese use
as a varnish; Terminalia Benzvin, the milky juice of
which, becoming fragrant on drying and resembling
benzoin, is used in churches in the Mauritius as a
kind of incense; the kernels of several species of
Terminalia are eaten as almonds, and are very palat-
able; and some species of Terminalia and Conocérpus
furnish excellent timber.

Order 73. VOCHYSIRZE.

The plants forming this order are trees or shrubs,
natives of tropical America, with terminal panicles
or racemes of showy flowers, and opposite or whorled,
entire, feather-nerved leaves, each furnished with two
stipules at the base. Little is known of any use to
which they can be applied. Their flowers are reputed
to be very sweet ; and some are said to have a resinous
Jjuice.

Order 74. RE1ZOPHOREZE.—THE MANGROVE

FAMILY.

The mangroves are tropical trees, remarkable for
growing in the soft mud of large rivers, or on the
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seashore even as far as low-water mark. These trees
generally send down roots from the branches, and
thus, like the banyan-tree, rapidly spread over con-
siderable spaces. In Rhizéphora Mdngle the main
trunk is gradually raised high above its original level
by the roots assuming an arched form (see fig. 108).
The seeds have the singular property of germinating

Fig. 108.—Mangrove-tree,

while enclosed within the capsule, and sending down
long roots (while yet hanging on the parent tree)
which lengthen till they reach the soil, in which they
become fixed, and new plants are developed. The
purpose of this singular provision is clearly that the
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seeds may not be carried by the waves of the sea or
by the currents of the rivers far away from the places
suitable for their growth.

In the flower of the mangrove (see fig. 109) the

Fig.109. —Parts of the Flower of the Mangrove. A, the fruit, seated
upon a calyx of four sepals, and surmounted by two styles. B, a
flower cut open, showing four petals alternating with four sepals
(the latter being hairy), and eight stamens situated opposite to
these ; the pistil is left in the centre.

calyx consists of four adherent sepals (which are
hairy), the petals being equal in number to the sepals,
and inserted upon them. The stamens arise from the
same point as the petals, and are twice or thrice their
number. The ovary is two-celled, each cell contain-
ing two or more ovules. In the ripe fruit, however,
there is only one cell and one seed. The fruit is said
to be sweet and edible, and the juice, when fermented,
forms a light wine. The bark of ome species of
Rhizéphora is used in India for dyeing black.

ORDER 75. LOPHIREE. -

There is only one genus in this order, only one
species of which is known, viz., Lophira africana.
This is a fine low-growing tree with terminal corymbs
of white flowers, and long entire coriaceous leaves.
It is a native of Sierra Leone, where it is called the
Scrubby Oak.



OF BOTANY. 129

Order 76. ONAGRARIZ.—THE EVENING PRIMROSE
FamiILy.

This order consists of herbaceous plants or shrubs,
many of which are well known and very beautiful, as
the different kinds of Evening Primrose (&nothéra),
the Fuchsias, the French Willow Herb (Epilobium),
and the Enchanter’s Nightshade (Circea). They are
chiefly natives of the temperate parts of the world,
and especially of America: a large number are found
in Europe, a good many in India, and some in
Africa. The flowers of plants of this order are red,
purple, white, blue, or yellow, and axillary or ter-
minal: they may be known by the tube of the calyx
generally adhering to the ovary, and by its limb
being usually two- or four-lobed, the lobes fre-
quently adhering together; and by the petals, which
are twisted in the bud, being either four, or equal in
number to the lobes of the calyx, and inserted in the
mouth of the tube. The fruit is generally a capsule
or a berry with two or four cells containing numerous
seeds. The leaves vary considerably, being either
alternate or opposite, entire or toothed, and simple,
but never compound.

Many of the species of (Enothéra expand their
beautiful flowers only in the evening, and hence, being
yellow, have been called Evening Primroses. The
roots of (E. biénnis, and of some other species, are
eatable. Thereare a great many very beautiful species
and varieties of Fuchsia. Several of them bear fruits
which are subacid and tolerably good to eat. Several
of the species of Clarkia are very pretty annuals.

Order 77. HALORAGEZE. .

Many of the plants in this order are obscure weeds,

as examples of which the following, which are natives
K
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of Britain, may be mentioned, viz., the Water Mil-
foil (Myriophyllum), the Water Starwort (Callitriche),
and the Mare's Tail (Hippiris). They are usually
found in moist places or ponds in Europe, Japan,
China, North America, Southern Africa, and New
Holland. Though mostly herbaceous, one (a native of
Australia) is a large shrub with corymbs of yellow
flowers, viz., Loudimia airea. The kernels of three
species of Triapa (the Water Caltrops) are eatable.
These plants have horned fruit and large seeds.
T. natans (called Marron d’Eau, or Water Chestnut,
by the French) is said to have furnished to the
ancient Thracians a large part of their food, in the
same manner as T. bispinosa, or the Singhara Nut,
does at the present day to the inhabitants of Cash-
mere, and T. bicornis to the Chinese.

rd
ORDER 78. CERATOPHYLLEZ.

There is only one genus in this order, viz., Cerato-
phyllum (the Hornwort), which contains only two
species, both natives of Britain, growing in lakes and
ditches, and of no known use.

Order 79. LYTHRARIEE, OR SALICARIZE.—THE
LoOOSESTRIFE FAMILY.

There are¢ a good many very beautiful plants in
this order, more particularly those included in the
genera Lythrum and Lagerstr®mia, which may
be regarded as the representatives of the order.
They are natives of Europe, North and South
America, and India. The Lythrum Salicaria is a
showy British plant with purple flowers, the petals of
which (four or six in number) are crumpled in the
bud. The stamens are either the same number as
the petals, or twice the number; and the capsule is
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two-celled. The calyx (as in all the plants of this
order) is tubular, with numerous lobes. The petals
soon fall off. The Lagerstrémia indica (sometimes
called the Pride of India) is a shrub with handsome
purple flowers. The genus Cuphea contains several
very pretty species, the petals of some of which are
unequal in size, and curiously inserted in the calyx.
Lawsdmia inérmis is the Henna-plant, with the pow-
dered leaves of which the Egyptian women dye their
fingers and feet. The plant is also used for dyeing
skins and morocco leather, and for many other
purposes. Heimia salicifolia is a beautiful Mexican
stove shrub, with fine spikes of yellow flowers.

Order 80. TAMARISCINEZE.—THE TAMARISK
FamiIvy.

A small order of shrubs or herbs with twiggy
branches, small entire scale-like leaves, which are
usually glaucous, and erect terminal spikes of small
white or rose-coloured flowers. The species are ex-
clusively confined to the eastern half of the northern
hemisphere, that is, to the Old World, on which they
extend as far as the Cape de Verds. The principal
genus is Tamarix, the bark of which is slightly
bitter, astringent, and probably tonic. Two species
(T. gallica and T. africana) are remarkable for the
quantity of sulphate of soda which their ashes con-
tain, The Manna of Mount Sinai is produced by
T. mannifera. Both the French Tamarisk (7. gdllica)
and the German Tamarisk (Tdmariz or Myricaria
germdnica) grow extremely well near the sea.

Order 81. MELASTOMACEZE.

This order consists of tropical trees, shrubs, or
herbaceous plants, with large handsome (gencrally
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purple or white) flowers and leaves, the latter being
marked with two or more deep lines running parallel
to the midrib. They are nearly related to Myrtacez,
from which they differ in the want of essential oil,
and of the dot-like reservoirs of the leaves which
contain it. A slight degree of astringency is the
prevailing character of the order, which, though a
large one, is entirely destitute of any unwholesome
species. The succulent fruit of many is eatable;
that of some dyes the mouth black, whence the name
of Meldstoma. The fruit of Lasidndra argéntea and
some others is used in Brazil for dyeing black.
The juice of Tococa guianénsis is used in Demerara as
ink. Several of the species of Lasidndra, Melistoma,
and Pleroma have very striking flowers of the richest
purple; while Medinilla magnifica has large long
panicles of delicate pink flowers.

Order 82. ALANGIRE.

- This is a small order of large trees and shrubs,
the branches of which are often spiny. They are
chiefly natives of India. The flowers are produced
in fascicles from the axils of the leaves. The fruit
is edible. Two species of the genus Aldngium are
said to afford good wood. The order differs from
Myrtacee in the petals being more numerous, and in
the anthers being adnate, as well as in the fruit
beinz one-celled.

Order 83. PHILADELPHEZ. —THE MockK ORANGE,
OR SYRINGA FaMILY.
These are ornamental shrubs with white flowers,

natives of Europe, North America, Japan, and India.
The genera best known are Philadélphus and Deutzia.
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Of Philadélphus there are many species, several of
which are very effective in gardens when covered
with their white fragrant flowers. The flowers of the
most common species (P. coronarius) smell like those
of the Orange, and the leaves taste like Cucumber.
This plant was once considered a tonic, and the oil of
its flowers was used for adulterating oil of Jasmine.
The two species of Deltzia best known are D. scabra
and D. grdcilis, both Japanese shrubs, producing an
abundance of elegant white flowers.

Order 84. MYRTACEZ. —THE MYRTLE FAMILY.

This order consists of evergreen trees or shrubs,
generally bearing white flowers (in some species the
flowers are crimson), natives for the most part of hot
countries both within and without the tropics. They
may easily be distinguished by their entire leaves,
which are without stipules, and which, when held up
to the light, will be found to be full of transparent
dots, with a transparent line running round the
margin; and by the flowers, which have numerous
stamens on long slender filaments (looking like tufts
of silk), and only fouror five petals. The whole of the
plants are fragrant, the fragrance being due to the pre-
sence of an aromatic oil (indicated by the transparent
dotting of the leaves and other parts), which gives the
principal quality to the produce of the order. To
this are due the grateful perfume of the Guava fruit,
the powerful aroma of the flower buds of Caryophillus
aromdticus, known as Cloves (see figs. 110 and 111),
and the balsamic odour of those eastern fruits, the
Jamrosade and the Rose Apple. The fruit of the
plants of the order varies from a dry capsule to a
succulent berry. As examples of the former may be
mentioned Melaleuca Leucadéndron (the Cajeputi
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Tree), from the leaves of which Cajeputi oil (so
useful in cases of chronic rheumatism) is obtained ;
the different species of Eucalyptus (the gum-trees of
Australia), one of which (E. robusta) contains large

Fig. 110.—Branch of Clove-tree, with flowers and buds.

Fig. 111.—Structure of Flowers of Clove-tree. A, bud or clove. B, the
flower expanded, showing the stamens in four bundles. C, flower with
stamens removed, showing the calyx and corolla, each consisting of four
pieces. D, vertical section of ovarium. E, horizontal section of ovarimmn.
cavities in its stem, between the annual concentric
circles of wood, filled with a most beautiful red or
rich vermilion-coloured gum ; Callistémon; Metrosi-
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déros (the heavy, hard, dark-brown timber of a
species of which furnishes the South Sea Islanders
with their clubs and other weapons); and Lepto-
spérmum (one species of which, L. scoparium, is called
the New Zealand Tea). While of those with berry-
like fruit, the best known and most interesting are,
Psidium (the Guava), Myrtus (the Mpyrtle), Caryo-
phyllus (the Clove), Bugénia Piménta (the Allspice
Tree), Eugénia Jambos (the Rose Apple), and Fugénia -
ﬁgm'. The distilled water of Myrtle flowers is the
very agreeable perfume known in France under the
name of Eau d’Ange. Two other trees must be
mentioned, viz.,, Lécythis Ollaria (the Sapucaya
Tree), the seeds of which are large and eatable; and
Bertholletia excélsa, the seeds of which are the well-
known Brazil Nuts of the London shops. The fruit
of this last plant is large and fleshy, opening with a
lid, and containing sixteen or twenty of the triangular
seeds or nuts, laid over each other in a regular manner.

Order 85. CUCURBITACEZE.—THE GOoURD FAMILY.

These are succulent climbing plants, the fruit of
which ministers to many of the wants and comforts
of man. They are natives of hot countries in both
hemispheres, chiefly within the tropics. Those
which are annuals bear very well the climate of
northern latitudes during the summer, and hence,
although mostly of tropical origin, they are common
in European gardens.

In the plants of this order the male and female
flowers are generally distinct. The calyx is tubular,
and usually five-toothed. The petals, five in number,
are generally connected at the base, and have strongly-
marked reticulated veins, being sometimes fringed.
There are five stamens, four being united so as to
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form two pairs, the fifth being free. The anthers
are two-celled, and generally very long. There are
three or five very thick, velvety, two-lobed stigmas.
The fruit is fleshy, containing numerous flat seeds.
The leaves are usually palmate and very rough.
The genera best known are: Clcumis, which includes
the Melon (C. Mzlo), the Cucumber (C. sativus), the
Water Melon (C. Citrillus), and the Colocynth (C.
Colocynthis) ; Bryodnia, one species of which is a well-
known British plant (B. didica, the White Bryony) ;
Momoérdica, which contains the Balsam Apple (M.
Balsamina), and the Squirting Cucumber (M. Elate-
riwm); and Cucirbita, containing all the kinds of
Pumpkin (C. Pépo), and Vegetable Marrow (C. ovi-
Sfera). While other genera, not so well known, are :
Lagenaria, the Bottle Gourd (L. wvulgaris and its
varieties); Trichosinthes, the Snake Gourd; and
Cérica, the Papaw Tree. This last differs remarkably
from the ordinary character of the Cucurbitaces,
and is by some made into a separate order (Papay-
" acee). The fruit of the Papaw Tree (C. Papaya) is
eaten when cooked, but it appears to have little to
recommend it. Most commonly it is pickled when
about half grown, like the mango, for which it is
considered a good substitute.

Order 86. PASSIFLOREZE.—THE PassioNn FLOWER
FaMivy.

Like the last, this order also consists of climbing
plants, and they may be easily recognised by their
flowers, which are remarkable for the singular ar-
rangement of the stamens and pistil. They are
chiefly natives of South America and the West
Indies; ome or two are found in North Awmerica,
several in Africa, and a few in the East Indies.
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Passifldra (the Passion-flower), which gives the
name to the order (see fig. 112), is the most im-
portant genus. If a Passion-flower be examined (see
fig. 113), it will be found that it has a calyx of five
sepals, which are usually green on the outside, but
are yellow, red, blue, or purple, on the inside. There

Fig. 112.—Branch of Passion-flower.

are five petals (of the same colour as the inside of
the sepals), which, however, are sometimes wanting.
Immediately within the petals are two or more rings
of beautiful fleshy threads, or filaments without
anthers, called the rays, which are beautifully va-
riegated with crimson or blue and white. The re-
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ceptacle is raised in the centre of the flower so as to
form a cylindrical column, on which is placed the
ovary, with its three styles, each ending in a fleshy
stigma ; while a little lower are five stamens, with
their filaments growing together round the column,
and with large anthers, which are attached by the
back. The fruit of the different species of Passiflora
varies in size and colour. It is fleshy, generally egg-
shaped, and contains numerous seeds enveloped in a .
kind of pulp.

Fig. 113.—A, Section of Passion Flower. B, Central Column, showing
the three styles at the top; the five anthers, a, a; the tube, b, b, formed by
the cohesion of the filaments; c, the innermost ring of the undeveloped
petals ; d, the origin of the petals; e, the origin of the calyx.

The name of Passion-flower is derived from the
superstitious fancies entertained by the Spaniards
who discovered America respecting the flower, which
wasg regarded as an allegorical representation of the
crucifixion and sufferings of our Saviour: the five
anthers were considered to represent his five wounds;
the three styles, the nails by which he was fixed to
the cross; the column in the centre of the flower was
the pillar to which he was bound; and the fleshy
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threads which surround the column were compared
to the crown of thorns!

There are numerous species of Passifldra, many of
which produce flowers of the most striking beauty.
The fruit of several species is eatable, as, for example,
P. quadrangularis (the great Granadilla), sometimes
grown in our hothouses; P. edulis; P. maliférmis;
and P. laurifolia. Two or three species of the genus
Tacsonia (as T. manicata, T. mollissima, and T. pinna-
tistipula) also produce very beautiful flowers; and
the fruit of T. mollissima is said to be eatable.

Order 87. LOASEZ.

This order consists of succulent cut-leaved her-
baceous plants, all natives of America; and most of
them are annuals with very showy white or yellow or
red flowers. Many of the species (especially those of
the genera Loasa and Caidphora) are covered with
glandular hairs or bristles, which sting much worse
than those of the nettle.

The flowers of most of the plants included in this
order are very curiously constructed, as there are .
two sets of petals quite distinct in form and colour,
and two sets of stamens. The five outer petals are
large and hooded, and before each petal there is a
bundle of four or more stamens. These petals and
stamens are turned back; but there is a second set
of five petals (generally blotched with red), which
stand erect and enclose a second set of stamens
(also erect) which surround the style.

In the genus Blumenbachia the fruit is roundish,
and spirally twisted, and in Caiéphora the fruit is
horn-shaped, and twisted in a similar manner. This
curious construction of the fruit may be seen in
Caidphora punicea, a well-known climbing annual,
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which is very generally called Lodsa aurantiaca or
L. lateritia. The fruit of the true kinds of Loasa is
plain, and not twisted, as may be seen in L. nitida
and L. Placet, two hardy annuals remarkable for the
beauty of their very curious flowers. Another plant
that should be mentioned is Bartonia airea, a very
beautiful Californian annual with large golden-yellow
flowers.

Order 88. TURNERACEZ.

A small order of suffruticose or herbaceous plants,
natives exclusively of the West Indies and South
America, with alternate exstipulate leaves, and axil-
lary yellow flowers resembling those of Helidnthe-
mum. Theorder is chiefly distinguished from Loasez
by the fruit being superior, and by the stamens being
equal in number with the petals, and inserted at the
bottom of the calyx, not in the throat of the tube as
in that order.

Order 89. PORTULACEZ.—THE PURSLANE FamILy.

These are succulent shrubs or herbaceous plants,
frequenting dry barren situations, or the seashore,
in various parts of the world. They are insipid and
inodorous, and destitute, so far as is known, of any
important medicinal properties. The only species of
any known use are the common Purslane of the
Greeks (Portulaca oleracea) and Claytonia perfoliata,
both of which are occasionally used in salads. The
former has, indeed, been used from all antiquity as a
potherb, and in salads, on account of its cooling and
antiscorbutic qualities.

In all the species of the order the flowers have a
distinct calyx (generally of two sepals only), which
remains on till the seeds are ripe; and a corolla of
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five regular petals, which close in the absence of
the sun. The stamens are numerous; there is a
single style or none; and there are several stigmas,
much divided. The capsule is dry and one-celled,
and opens naturally when ripe, splitting into three
or four valves. The seeds are numerous, and are
attached to a central placenta. The remarkably
thick fleshy leaves of the plants belonging to this
order (of which an example may be seen in the leaves
of Calandrinia discolor) serve as a mark by which
they may be readily distinguished from other plants
having similarly shaped flowers.

The most ornamental plants of thg order are con-
tained in the genera Portulaca, Talinum, Calandrinia,
and Claytonia. The flowers of several of the species
of Portulica and Calandrinia are very beautiful.

Order 90. PARONYCHIRZ.

This order chiefly consists of small herbaceous or
half-shrubby branching plants, with opposite or al-
ternate, sessile, entire leaves, and small white or
greenish-white flowers, which are sometimes axillary
and sometimes disposed in terminal cymes. The
south of Europe and the north of Africa are the
great stations of the order, where the species grow in
the most barren places, covering with a thick vege-
tation soil which is incapable of bearing anything
else.

The order differs from Portulacez in the stamens
being opposite the sepals of the calyx, not alternate
with them, and in the number of the sepals.

Two British plants belonging to the order are the
Knot-grass (Illécebrum verticillatwm) and the Strap-
wort (Corrigiola littoralis).
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Order 91. CrASSULACEZE.—THE HOUSELEEK
Famivy.

These are succulent herbs or small shrubs with
fleshy leaves, and beautiful red, orange, yellow, or
white flowers. They are natives of all parts of the
world, the greatest number being found at the Cape of
Good Hope, and of the remainder nearly one-half are
European plants. They are found in the driest situa-
tions, where not a blade of grass nor a particle of
moss can grow, on naked rocks, old walls, sandy hot
plains, alternately exposed to the heaviest dews of
night and the fiercest rays of the noonday sun. Soil
is to them a means of keeping them stationary,
rather than a source of nutriment, which in these
plants is conveyed by myriads of mouths, invisible to
the naked eye but covering all their surface, to the
juicy beds of cellular tissue which lie beneath them.

The Common Houseleek (Sempervivum tectorum) is
one of the best known plants of the order. Itisa
native of Britain, and grows on the tiles of houses,
or on walls, where there does not appear to be a
particle of earth to nourish the roots. The leaves,
however, form a cluster of flat scaly circles, and thus
shade and keep moist the roots beneath them. The
flowers, which are produced on a tall lower-stem
rising from the leaves, are pink, and usually consist
of a green calyx, cut into twelve segments, and a
corolla of twelve petals, with twelve stamens and
twelve carpels, which spread out like a star in the
middle of the flower. The number of the petals,
however, varies from six to twenty, the other parts of
the flower varying similarly, but always agreeing
with each other, except as regards the stamens, which
are sometimes twice the number of the petals, and



OF BOTANY. 143

arranged in two series, those in one series arriving at
maturity earlier than the others. The carpels are
equal in number to the petals, and opposite to them;
they are arranged in a circle, and are more or less
adherent in different species, each having its own
style and stigma. At the base of each carpel is a
kind of scale or gland; and this is the case with
most of the genera in the order. The common
houseleek is remarkable for sometimes bearing seeds
on its anthers instead of pollen. There are several
very ornamental species of Sempervivum with yellow
flowers, natives of the Canary Isles.

Of the other genera belonging to the order, the
best known are, Crdssula, Kalosinthes, Echevéria,
Cotyledon (the Navelwort), and Sédum (the Stone-
crop).

Order 92. F1coipEZ.—THE Fig-MARIGOLD
FAMILY.

Shrubby or herbaceous succulent plants, with op-
posite simple leaves, and very showy flowers, which
only open under the influence of bright sunshine,
closing in its absence. Most of them are natives
of the hottest sandy plains of the Cape of Good
Hope.

The most important genus of the order is Mesem-
bryinthemum (the Fig-marigold), which contains
several hundred species, some having yellow flowers,
some white, and some pink and other shades of red,
many possessing great beauty, especially when seen
under bright sunshine. Some of the species are
annuals, some are perennials, and others are shrubs.
The flowers have a green fleshy tubular calyx of four
or five unequal sepals; and-a corolla of numerous
long narrow petals, closely arranged in two or more
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rows. The stamens are very numerous, and shorter
than the petals. The capsule has four or more cells,
each containing numerous seeds. The valves of the
capsule open when the seeds are ripe, if the weather
should be dry, but remain firmly closed so long as
the weather continues wet. This is an obvious in-
terposition for securing the preservation of the race
of the Mesembryanthemums; for, as the seeds can
only vegetate in a dry soil, if the valves were to open
during wet weather, or in wet places, the seeds would
fall out and perish. The leaves of all the species are
thick and fleshy, and some are of very singular
shapes. M. crystallinum (the Ice-plant) is remark-
able for the abundance of watery pustules with which
it is covered. The succulent leaves of a few of the
species are eaten, as of M. edile, which is the Hotten-
tot’s Fig of the Cape colonists ; one species is chewed
like tobacco by the Hottentots; others yield an
abundance of soda. The M. crystdllinwm (in Spain)
and two other species (in Egypt) are collected for
the purpose of furnishing alkali for glassworks.

Order 93. CACTEZE, OR OPUNTIACEZ.—THE CAcCTUS
FaMmILy, or INDIAN Fias.

These are all succulent plants, destitute for the
most part of leaves, the place of which is supplied by
fleshy stems of the most grotesque form, some being
angular, and attaining the height of thirty feet,
and others roundish, covered with large stiff spines,
like the hedgehog, and not exceeding a few inches in
height. The flowers of many are large and remark-
ably striking, varying from a pure white to rich
scarlet and purple, through all the intermediate gra-
dations of colour. Although the plants in this
order differ so much in appearance from those of
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the order Grossulariée, the characters of both orders
are very similar. The species are natives exclusively
of America, none appearing to be found wild in any
other part of the world. In that country they are
abundant in the tropics, extending a short distance
beyond them, both to the north and the south. Hot,
dry, exposed places are the favourite stations of
these plants, for which they are peculiarly adapted,
in consequence of the imperfect evaporating pores of
their skin; a circumstance which accounts for the
excessively succulent state of their tissue. In tro-
pical climates, during a certain portion of the year,
a large quantity of rain generally falls, the atmo-
sphere is loaded with moisture for many weeks, and
the soil is completely saturated with water. At this
time the Cactuses grow very fast, and all the little
cavities in their tissue, of which there are countless
millions, are filled with liquid nourishment. When
the rains cease, and the air again becomes dry,
Cactuses are in the most robust health, and their
cells are abundantly filled with provision against
scarcity. The resistance afforded by their thick
cuticle, and by the deficiency of stomata, to the
evaporation of this, enables them to retain a store of
it (as the camel holds water in the stomach) until
they can acquire a fresh supply; and thus they may
be truly said to live upon themselves during all those
months when they cannot feed upon the soil or the
atmosphere. The property thus possessed by the
Cactuses, of living where few other plants can exist,
sometimes renders them of great utility to man.
On Mount Altna, for instance, and its volcanic fields,
it is the Indian Fig (Opuntia) which the Sicilians
employ to render such desolate regions susceptible
of cultivation. This plant readily strikes into the
fissures of the lava, and soon, by extending the
Il
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ramifications of its-roots into every crevice of the
stone, and bursting the largest blocks asunder by
their gradual increase, makes it cdpable of being
worked.—In the flowers of the plants in this order
the calyx and corollu are coloured alike, and con-
founded together; the stamens are very numerous,
with versatile anthers and long filaments; the style
is generally a long and slender column; and the
stigmas, which vary in number, are either spreading
or collected into a head. The ovary is in a cavity
within the apparent stalk of the flower, and it be-
comes an eatable fruit very similar to that of the
Gooseberry, but inferior in flavour.
_ The principal genera of the order are the following :
Mammillaria, the stems of some of which are cylin-
drical and others round, and covered with tubercles,
disposed in a spiral manner, each being crowned
with a little tuft of radiating spines, sometimes mixed
with down. The flowers are without stalks, and they
are disposed in a kind of zonme round the plant
Melocactus (the Melon Thistle), the common species of
which (M. commimis) is called also Turk’s Cap, has a
globose stem with deep furrows, the projecting ribs
having tubercles bearing tufts of spines. The stem
is crowned with a woolly head, on which the flowers
(which resemble those of Mammillaria, but are larger)
are borne. Echinocéictus (the Sea Urchin Thistle), the-
species of which have stems resembling those of the
different species of Melocéctus, but usually without the
woolly head ; and the flowers of which proceed from
the fascicles or tufts of spines on the projecting ribs.
Céreus (the Torch Thistle), the species of which have
angular stems with a woody axis, and tufts of spines
on the projecting angles. These have not a woolly
head, and the iowers, which are very large and
beautiful, either arise from the tufts of spines, or
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from indentations in the angles. One of the most
siriking species of this genus is the Night-flowering
Cereus (C. grandiflorus), the lovely flowers of which
only open at night, and they fade before the morning.
These flowers are delightfully fragrant: the rays of
the calyx are brown on the outside, and of a bright
yellow inside; the petals are of the purest and most
dazzling white; and the stamens, which are very

Fig. 114.—Stem, branch, and flower of Opuntia.

numerous and form a kind of tassel in the centre of
the flowers, are of a pale yellow colour. A few other
species of Céreus may be mentioned: C. hexagonus and
C. peruvianus (the Peruvian Torch Thistle), the former
growing to the height of forty feet in its native
country, though the stem is not thicker than a
man’s arm; C. flagellifirmis (the Creeping Cereus),
which has slender cylindrical trailing stems and very
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numerous pretty pink flowers; and C. speciosissimus,
which has an erect, three or four-angled stem, and
very large bright crimson flowers, which are purplish
inside. The species of Epiphfllum have flat leaf-like
stems or branches: E. speciosum has beautiful rose-
coloured flowers, and E. truncatwm. has extremely
pretty pink flowers. In the genus Optntia (the
Indian Fig) the stems are either round or flat and
jointed, and generally covered with tufts of spines:
0. vulgaris (the Prickly Pear), the fruit of which is
very good to eat, is grown to a great extent in the
south of Europe, and also in Brazil, in hedges; O.
Tina is also planted in hedges in Spain, South

Fig. 115.—Parts of the flower of Uptiniia Tuna. A, thickened
axis, bearing the stamens, a; the style,b; and stigma, ¢ ; and en-
closing the ovarium, d. B, vertical section of ovarium. C, trans-
verse section of ditto.

America, and the West Indies, and the fruit, which is
also eaten, is of the richest carmine, and forms a
valuable pigment, employed at Naples as a water-
colour; and O. cochinillifera (the Nopal Tree), the
species on which Cochineal insects chiefly feed, is
very much cultivated in Mexico and South America.
In the genus Rhipsalis the stems, which look like
Samphire, are slender, cylindrical, and jointed. The
last genus to be mentioned is Peréskia, which has
leaves like ordinary plants. The two best known

N
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species are P. aculedta (the Barbadoes Gooseberry),
which has white flowers and edible fruit, and P. Bleo,
the flowers of which are of a beautiful rose colour.

Order 94. GROSSULARIEZE.—THE GOOSEBERRY
FaMiIvy.

The plants in this order are distinguished from
those in the last by the flowers having a definite
number of stamens, and by the woody leafy stems.
They are all shrubs, either unarmed or spiny, natives
of the mountains, hills, woods, and thickets of the
temperate parts of Burope, Asia, and America, but
unknown in Africa. In North America they are
particularly abundant, and on the mountains of
Northern India they contribute to give an European
character to that remarkable region. The genus
Ribes contains the Gooseberry and the Currant (both
British plants), so well known for their utility and
excellence. If the flower of the common Gooseberry
(Ribes Grossularia)be examined, the limb of the calyx

Fig. 116.—Diagram of a flower of Grossulariés.

will be found to consist of five segments (which are
turned back), green without and red within. The
petals, five in number but small and inconspicuous,
are white and erect, and bearded at the base. The
stamens are also five in number, and erect; and the
anthers burst lengthwise on the inside. The ovary

r
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is below the cup of the calyx, and the style, which is
divided to the base, is always covered with hairs in
the Common Gooseberry, and is more or less hairy in
the other species of Ribes. The fruit is a many-seeded
berry, with the seeds immersed in pulp; and on
cutting open an unripe fruit it will be found that the
seeds are each enclosed in an aril, with a separate foot-
stalk, by which they are attached to a membrane
lining the sides of the berry, and which is called a
parietal placenta. The segments of the calyx remain
on the ripe fruit. Besides the Gooseberry, and the
Red and Black Currants (Ribes rubrum and R.
migrum), there are many ornamental species of Ribes,
as, for example, R. triflorum, the flowers of which are
white; R. specivswm, which has crimson flowers, with
the segments of the calyx not turned back, and long
projecting stamens like those of the Fuchsia; R.
multifforum, which has very long drooping racemes of
greenish flowers ; R. sanguinewm, the flowers of which
are crimson, and somewhat tubular; R. adreum,
which has the flowers of a golden yellow, and quite
tubular; and R. cérewm, which has roundish leaves
covered with white waxy dots on their upper surface,
and racemes with few flowers, which are rather large
and of a pure white. There is one other genus in
the order, viz. Polyésma, which derives its name
from the excessive fragrance of its flowers.

Order 95. ESCALLONLE.

These are all beautiful evergreen shrubs which
have often a powerful odour. They are natives of
the temperate parts of the world, especially South
America. The most important genus of the order is
Escallonia, which contains several very ornamental
species. The flowers of the different species vary
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considerably : in E. rabra, they are produced singly,
and the corolla, which is red, is tubular, with a short
five-cleft limb ; in E. montevidénsis the flowers, which
are white, are not tubular, and they are produced in
panicles. In the flowers of both species there are
five stamens, and two carpels, the styles of which
are combined. The leaves are simple, alternate, and
without stipules. Two other very beautiful species
are E. macrdntha, which has terminal panicles of red
flowers; and FE. organénsis, which has rose-coloured
flowers, also in terminal panmicles. Of the other
plants in the order two may be mentioned, viz., Jtea
virginica, a shrub with willow-like leaves, and spikes
of white flowers; and Andpteris glandulvosa, which has
also white flowers.

Order 96. SAXIFRAGEZE.—THE SAXIFRAGE
Faminy.

Most of these are small herbaceous plants, usually
with white flowers (though some have yellow and
others red flowers), the leaves in tufts or patches, and
glandular stems. They are natives of mountainous
tracts in Europe and the northern parts of the world,
frequently forming the chief beauty of that rich turf
which is found near the snow in high alpine regions.
Some grow on rocks and old walls, and in hedgerows,
or near rivulets, or in groves.

In the flowers of plants of this order the calyx
generally has five, rarely four, sepals, more or less
adherent to each other and to the ovarium. The
corolla has five spreading petals (with short claws),
which are seldom wuanting. There are either five
stamens or twice that number. The ovary usually
consists of two carpels, diverging at the apex; the
partition between these is sometimes complete, form-



152 THE FIRST BOOK

ing a two-celled ovary; but occasionally it is absent,
when it is one-celled. The styles (which, in the
greater number of the family, are only two) are
usually distinct, but sometimes they are adherent.
Each cell contains a large number of minute ovules.
The fruit is generally enclosed in the calyx, and opens
only at the point. There is one genus, however, in
which thereis no adhesion between the calyx and the
ovary; and there are several gemera in which the
adhesion does not extend far up.

The genus Saxifraga is the largest one in the order,
and it contains more than twenty British species.
One of the best known of these is the London Pride
(Sazifraga or Robertsdnia wmbrodsa), which, though a
native of mountainous districts in Yorkshire and in

Fig. 117.—Diagram of a flower of Saxifragew.

Ireland, endures the smoke and impure air of London.
Of the Golden Saxifrage (Chrysosplénium) there are
two British species (C. alternifoliwm and C. oppositi-
Joliwm), which are extensively used as salad plantsin
the Vosges under the name of Cresson de Roche.
Another genus of the order is the curious and minute
Adéxa (the Moschatel), containing only one species
(4. Moschatéllina), which is also a British plant,
growing in obscure places. The only other genus
which can be mentioned is Hydringea, the common
garden species of which (H. horténsis) has been so long
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well known. This is a native of China, and its large
showy corymbs of pink flowers produce a striking
effect. Thenatural and most common colour of these
flowers is pink: in a poor soil they become of a dingy
green; but when the plants are grown in richer soil,
and watered with an alkaline solution, or manured
with wood-ashes, the flowers assume a rich blue tint.
Of the Japanese species (H. japénica) there is a
variety (H. j. cerdlea) which has always blue flowers.
The leaves of another species (H. Thunbérgii) are
dried in Japan and used as a kind of tea, which, from
its excellence, is called Tea of Heaven.

Order 97. CUNONIACEZ.

The plants in this order were formerly included in
Saxifrigem. They are trees or shrubs, most of them
having pinnate leaves and small white or pink
flowers. They are natives of the Cape, South
America, and the East Indies, and common in
Australasia. The two genera Callicoma and Baiiera,
which have simple leaves, are elegant greenhouse
shrubs. The bark of a species of Weinmannia is
used in Peru for tanning leather; and it is also used
for adulterating the Peruvian bark. Cundnia ca-
pénsis is a handsome tree, with fine shining green
leaves and dense elongated racemes of small milk-
white flowers.

Order 98. UMBELL{FERZ.—UMBELLIFEROUS
PrANTS.

This is a very large order containing numerous
important and useful plants, though few possessing
any great beauty. Many are most useful as food, and
others are most dangerous and 'poisonous. Of the



154 THE FIRST BOOK

latter some, under the influence of cultivation, lay
aside their poisonous qualities and become wholesome
food for man, as, for example, the celery.

The Umbellifers may generally be easily recognised
by their hollow stems, and their cut leaves, which
have what botanists call a sheathing petiole, that is, a
petiole the base of which wraps round the stem; and
by their flowers, which are produced in compound

. umbels, and are mostly white or yellow, sometimes,
though rarely, of a pink colour (as in Astrintia, some
species of Catcalis, and others), or blue (as in
Eryngium). The fruit is inferior, and, when ripe,
separates or may be separated into two grains.
They are natives chicfly of the northern parts of the
northern hemisphere, inhabiting groves, thickets,
plains, marshes, and waste places. In all tropical
countries they are extremely rare, except at consider-
able elevations, where they gradually increase in
number as the other parts of the vegetation acquire
an extra-tropical, or mountain character. Hence, al-
though they are hardly known in the plains of India,
they abound on the mountains of the Himalaya.

Many of the species are culinary plants of great
importance, as the Parsnep, the Carrot, the Celery,
the Parsley, and the Fennel. The roots of the
Carrot, the Parsnep, and other Umbellifers contain
sugar. The seeds of some are aromatic and highly
stimulating, as Anise, Dill, Caraway, and Coriander;
while the fresh leaves and roots of others are narcotic.
This has been supposed to arise from the difference
in the state of the sap in the different parts of the
plant; and it has been thought that the narcotic
principle is only to be found in the ascending sap,
while the aromatic stimulant properties are found in
the juices which are fully elaborated and matured.
The Hemlock (Coniwm maculdtwm) is the most
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poisonous plant of the order; and others not much
less so are the Fool’s Parsley (Zthiisa Cynapiwm),
the Water Dropwort (Endnthe crocita), the Water
Hemlock (Phellandrium aqudticwm), the Water Pars-
nep (Swum nodiflorum), and the Cowbane (Cicita
virvsa). The gum-resin Asafoetida is the milky juice
of several s