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THE SEED. 55

adherent to the true seed. In the Tulip, Daffodil,
and other plants just examined, the seeds are free
from the pericarp, as in Dicotyledons generally ;
the adhesion, in this case, may be regarded as
accidental, though it is very characteristic of the
fruit of grasses. Cutting the grain open, we find
the embryo near the base, occupying about one-
fourth or one-fifth of its contents, the rest of the
geed being filled with a starchy albumen.

8. The structure of this embryo we must
endeavour to understand, though, in order to
make 1t clearly out, very
careful sections must be
made through 1t length-
wise. Theaccompanying
cut will supply a good
idea of the arrangement
of its parts. We do not
find the first leaves of
the embryo opposite to Fic. 87. Longitudinalsections
cach other, forming a  five s it s e
pair of cotyledons, as in  otyledon ¢, the plumule pl,
the Bean and other Dico- * =~
tyledons, but they are alternate; the outermost
only being regarded as a seed-leaf or cotyledon.
Those which it sheaths belong to the plumule.

- The cotyledon being single, the embryo of Wheat

18 called monocotyledonous. The lower part of the
embryo is the radicle. Thisneverdirectly elongates
in germination, but the internal, rudimentary root-
buds, 7 7, burst through it and develop into the
root-fibres of the plant. The process of germina--
fion is similar to that of Dicotyledons, with this
difference in regard to the origin of the root. The

sheathing portion of the cotyledon is protruded
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THE SCHEDULE. 61

Were Parsnip being described, the term superior
would be entered in the same place, as in this
plant the limb of the calyx becomes superior from
the adhesion of its tube to the ovary.

5. The terms employed in filling up schedules
are :—

Of the cAaLyYx (cohesion or its absence), poly-
sepalous, gamosepalous,; (adhesion or its absence)
vnferior, superior.

Of the coroLrA (cohesion or absence of same),
polypetalous, gamopetalous (regular, vrregular).

Of the sTaMENS (cohesion or its absence). As
it is important to note the number of stamens,
and not simply to write polyandrous when the
stamens are free, whatever their number may be,
(as you write polysepalous and polypetalous of
calyx or corolla when their parts are separate),
write, before the termination -undrous, the Greek
numeral prefix denoting the number of free
stamens, thus :—
L e el Pt | TR (¢

mon- di- tri- tetr- pent- hex- hept-androus

8. 9 10. more than 10.

oct- enne- dec- poly-androus. :

If the stamens cohere by their filaments, they
are mon- di- or poly-adelphous; 1f by their
‘anthers, they are syngenesious.

(Adhesmn or its absence) hypogynous, perigy-
nous, epigynous, epipetalous, gynandrous.

Of the PrsTIL (cohesion or its absence) apo-
carpous, syncarpous; (adhesion or its absence)
superior, inferior. To denote the nmumber of
carpels constituting the Pistil, whether they be
free or coherent (if the latter the number being
inferred from the divisions of the style or stigma),
the same Greek numerals as are employed to

i~
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THE ROOT. 65

considerable progress will be made in practical
botany in the course of a.single season.

In this and the following chapter, devoted to
the structure of the various organs, whenever it
has appeared desirable for the sake of illustration,
I have named a common plant, which may be
referred to; but it must always be borne in mind
that the organs of plants—root, stem, leaf;, and
flower, are very prone to accidental variation,
especially in minor particulars, so that occasionally
I may be found &pparently contradicting Nature.
In such cases do not rest satisfied with refer-
ence to a single specimen : compare together
a number of specimens whenever it can be
done, and you will then find, I believe, the
1llustration confirmed. In explaining the terms
used to denote the mere outline and form of
organs, I have not generally referred to any
species in illustration. I leave them to the
learner to find out for himself.

2. Tae Roor.—In the germinating Bean we
find that the root is developed by the direct down-
ward elongation of the radicle of the embryo. A
root thus originating, forms what is termed a tap-
root. We have good examples of this primary
root-axis in a large number of Dicotyledons, both
trees and herbaceous plants, though in many, by
arrest or by repeated branching, it loses, more or
less, its character as a proper tap-root. In the
Carrot and Beet, the tap-root thickening very
much becomes fusiform in shape, and usually
remains undivided, giving off delicate fibrils, which
play an important part in the work of absorption.
In Monocotyledons, owing to the origin of the
~root from root-buds which burst through the
¥
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THE STEM. 67

Potatoes and Onions are called roots, but we shall
presently show that this is a misnomer.

3. The SteM always originates in a bud, the
primary stem of the plant from the bud of the
embryo—the plumule. Branches in like manner
originate in similar buds formed in the axils of
leaves. Buds borne in the axils of leaves are
axillary ; those which terminate a stem or
branch, and which, after a winter’s rest in our
climate, renew the shoot, are ferminal. Some
trees, as Palms, never or rarely develop any
other than a terminal leafy bud, excepting when
they form a flowering branch. The consequence
18, that their stems remain unbranched.

We have already referred to the distinction
between woody and herbaceous stems. Besides
erect or ascending annual flowering-stems, many
herbaceous plants possess a stem which either
creeps upon the surface of the ground, as in the
Creeping Buttercup or the Strawberr}r, or which
spreads wholly under the surface, giving off leafy
and flowering shoots above and roots below, as
Lily-of-the-valley, Wood Anemone, Sheep-sorrel,
Sea Maram, and Couch Grass. The underground |
form of creeping stem is called a 7/kizome. Be-
ginmers are very liable to regard it as a root, and
such is the common notion respecting it. The
capacity of developing leaf-buds at regular in-
tervals, and the presence of leaves in the very
reduced form of minute seales, indicate its true
stem character. In many plants, underground

y stem-branches become greatly thickened, like

tuberous roots, and serve the same end in the
economy of the plant. We have a good example

in the Potato The “eyes” of the Potato are
F2






=0 ST

THE LEAVES. 69

Most of the modifications which they present
are denoted by terms in ordinary use. Thus
the stem may be erect, procumbent, or prostrate ;
cylindrical, angular, furrowed ; and so on.

Branches sometimes assume very anomalous
forms, and might be mistaken for distinet struec-
tures, as in the spines of the Hawthorn, and the
tendrils of the Grape-vine and Virginian Creeper.
All spines and tendrils, however, are not arrested
or specially modified branches ; they are often
leaves or leaf-appendages, as 1s the case with
the spines of the Barberry and the tendrils of
the Pea. ,

The internal structure of the stem may be
more suitably described when we speak of cells
and tissues.

4. Lraves.—We have already spoken of leaves
as originating around the growing apex of the
stem as minute, cellular projections. They are
never terminal organs; meither are they, nor-
mally, capable of forming buds wupon their
surface. The arrangement of the foliage-leaves
upon the stem, though at first sight it may
appear accidental, is according to a generally con-
stant law in the same kind of plant. Compars,
with respect to leaf-arrangement, a young shoot
of Oak or Apple with one of the Strawberry-tree
(Arbutus) or Monkshood. Try to find two leaves
exactly or nearly in the same straight line, one
above the other. In the Oak or the Apple the
upper leaf will be removed from the lower
by five inlernodes; in the Strawberry-tree or
Aconite, by eight. When a single leaf is given
off at each node, the leaves are said to be
alternate ; if a pair of opposite leaves, they are
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THE INFLORFSCENCE. 83

In the Tulip the peduncle (scape) terminates
in a solitary flower. In Wallflower we found
that the peduncle does not itself terminate in
a flower, but gives off a succession of secondary
branches (pedicels) each of which bears a flower.
Now if we go back to the Buttercup we shall
find that the main or primary stem of the plant
directly terminates in a flower like that of Tulip,
and if, as is usual, there is more than one flower
upon the plant, the 2d, 3d, 4th flowers, and so
on, terminate, respectively, as many successive,
independent branches, springing from the axils
of the leaves. Such forms of inflorescence in
which the peduncle, or axis, itself terminates in
a flower are termed definite or cymose,; while
those inflorescences in which the principal axis
never actually terminates in a flower, but, as in
Wallflower, gives off a succession of lateral pedi-
cels, are termed endefinite. In the Chickweeds
and Stitchworts we have the cymose or definite
inflorescence well shown in their characteristic,
forked cymes.

An inflorescence which branches irregularly,
like that of Bramble, Horse Chestnut, and most
Grasses, is called a panicle.

In describing the form of an inflorescence,
- when it does not exactly coincide with any of
the principal types here defined, that which is
nearest may, for the present, be apphed to it in an
adjective form, as spicate, racemose, paniculate—
like a spike, a raceme, a panicle, and so on.

15. As we progress from below up vards in
the examination of the various organs of the
plant, we notice, in approaching the flowers, that
the folinge-leaves usually decrease in size, as in

G 2
























THE PISTIL, 91

the centre of the pistil, the ovules must also be
attached in the centre or axis. Their attach-
ment, or placentation, as it is termed, is axvle.
You find this well shown in Tulip, where
there are three carpels ; Foxglove, where there
are two; and Orange, where there are many
cohering. _

But in many syncarpous pistils, although the
carpels cohere, their margins are not infolded to
such a degree as to reach the centre and become
united there into an ovule-bearing axis. When
such 1s the case, the placentation 1s described as
parietal. We find all grades of development of
these dissepiments, from the Violet and Pansy,
with parietal placentation (the carpels not being
infolded at all, and the ovules arranged in lines
upon the inside of the one-celled ovary), to the
Tulip, in which the carpels
cohere to the centre, and the
placentation is consequently
axile. The pistil of Poppy is
infermediate ; the margins of
the numerous united carpels
which compose it projecting Fia. 52. Transverse sec-
into the cavity of the ovary Hon of fhe I-coted
without quite reaching to the ing parietal placenta-
centre, The placentation of "™
this plant is exceptional, the ovules being spread
over the sides of the partial dissepiments, instead
of being confined to their inner edges.

In Pinks and Stitchworts the placentation is
axile, but the dissepiments are lost before the
ovary is fully grown, so that the ovules are
collected in a head in the centre of a 1-celled
ovary. Such placentation is termed free central.







THE FRUIT. 95

Now the changes which take place during the
ripening of the fruit are very simple indeed 1in
Buttercup compared with those which take place
in many other plants. We often find that an ovary
with several cells in the flower 1s but one-celled
in fruit, and that many ovules present in the flower
are sometimes sacrificed during the perfecting of a
single seed. Take an Acorn, or Beech-nut, for
example. When ripe they contain but one cell and
one seed, but if the ovary be cut across in June it
will be found to be three-celled, with a pair of
ovules in each cell. This suppression of parts
*during the ripening of the fruit is very common.
It is, however, but one of the important changes
to which it is subject.

Another change which greatly disguises the
true nature of the fruit is the excessive enlarge-
ment of certain parts, or the alteration in texture
and firmness of the layers of the pericarp.

Examine a ripe Cherry. You find it borne upon
a peduncle. At the top of the peduncle there
still remains a scar showing where the stamens
were attached, and that the calyx was inferior.
A little dot on the top of the Cherry denotes the
position of the style. It must follow, then, that
the Cherry-fruit has developed from the ovary
only. You cut into the pulp of the fruit, and
find that it encloses a hard stone. DBreak the
stone, and the seed will be found inside. The
stone is a hardened inner layer of the pericarp,
the pulp a succulent outer layer ; both the stone
and the pulp which surrounds it originate from
the walls of the ovary. Stone-fruits, like the
Cherry and Peach, are called drupes. Like the
small fruit-carpels of Buttercup, they do not split






THE FRUIT. 95

the latter being attached to the sides of the
ovary (parietal). The fruit is a true bérry ; and the
same name you may apply to any syncarpous
fruit that is succulent, and that does not open
(succulent fruifs I‘ELlBIY do) to allow the seeds
to fall out, such as Black and Red Currants and
Grapes. Raspberrles Strawberries, and Mul-
barries we shall find are not true berries at all.

A syncarpous fruit that is dry when ripe, and
which opens (dehisces) either by the pericarp split-
ting from the bottom to the top into walves, as in
Horse Chestnut—or but partially from the top
into teeth, as in Chickweeds and Stitchworts, or
by little openings, called pores, such as are found
in the ripe fruit of Poppy and Smpdragon——ls
called a capsule. And this name is applied to a
great variety of fruits, differing much in size
and mode of dehiscence, but all agreeing in
being syncarpous, and when quite ripe, dry and
dehiscent.

Syncarpous fruits, on the other hand, which
are dry and wndehiscent, that is, which do not
open, but liberate the seed by decay, as the fruit
of the Hazel, you may simply call nuts.

In Buttercup a number of distinet carpels
collectively form the fruit, which, consequently,
we have called apocarpous. Kach carpel is dry,
~one-seeded, and indehiscent. Such fruit-carpels
are called achenes.

We have an example of the achene in the apo-
carpous fruit of the Strawberry, which you must
compare with that of Buttercup. If the straw-
berry be ripe, you find it to consist of a rounded
pulpy mass, surrounded at its base by the per-
sistent calyx. Scattered all over the succulent
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OF THE STEM. 113

new wood is deposited on the outside of wood
previously formed : all the lber, on the other
hand, is on the outside of the cambium, and im-
mediately within the bark—of which, indeed, the
liber is regarded as forming an inner layer. Struc-
ture such as here described is precisely what we
find in the stem of an Oak or any other of our
native trees, which are said to be exogenous,
from the circumstance that their wood increases
by additions to its outside.

In Monocotyledons, on the other hand, the cam-
bium-cells of the different fibro-vascular bundles

F1c. 68. Diagram showing the arrangement of the fibro-vascular
bundles in a cross-section of the stem of a Monocotyledon.
v b fibro-vascular bundles, ¢ ¢ cellular tissue,

never coalesce so as to form a camhium-cylinder ;
consequently they do not form continuous rings of
‘wood. The cambium-cells, therefore, soon cease
their dividing and enlarging work, and the fibro-
vascular bundle is finished. We find, if we cut
the solid stem of a Monocotyledon across, that the
fibro-vascular bundles are irregularly scattered all
through the cellular system of the stem. They
are especially crowded towards the circumference,
which consequently becomes much harder than
: I






OF THE STEM. 115

closer-grained, and with fewer vessels than that
formed in spring.

With a little care you may notice that there
are, as 1t were, narrow rays proceeding from the
pith to the bark. These are actual plates of cel-
lular tissue left between the fibro-vascular bundles,
which look like narrow rays when cut through
transversely. They are called the medullary rays.
They are usually very narrow, much narrower
in most trees than in the Oak, the wood of which,
when cut lengthwise in the direction of these
rays, is marked by silvery patches of the cells of
the rays, forming what is called the silver-grain,
which painters imitate in painting wainscot.

It will be difficult to find the cambium-ring
without using a lems, but it is immediately
within the bark, which it connects with, while at
the same time it separates it from, the wood.

The outer layers of bark are usually composed
of short cells of corky texture, which serve to
prevent the cambium-layer from drying up, by
checking evaporation from the surface.

The inner or liber-layer of the bark of many
plants and trees is made use of for cordage and in
cloth-making. Hemp, flax, and Russia-matting
are all derived from this layer, which, in the
plants affording these products, is very tough.

15. The questions now present themselves—
Through which of these cells, or systems of cells, in
the stem, is the watery sap, absorbed by the roots,
conveyed to the leaves? And when the sap has
been expnsad to the sun’s influence in the leaves,
how does it find its way through the plant? In
other words, how do the sap and nutrient fluids
circulate in the plant? But these questions,

12


















CLASSIFICATION OF PLANTS. 121

of modification in the various organs, and espe-
cially in the parts of the flower.

Thus - we made use of the DButtercup and
others as examples of the Dichlamydeous Sub-
class, the Stinging Nettle of the Monochlamydeous
Subelass, and the Willow of the Achlamydeous
Subclass of Dicotyledons. And, further, we em-
ployed Buttercup, Pea, Bramble, Apple, and Pars-
nip as examples of the Polypetalous Division,
and Marigold, Deadnettle, and Primrose of the
Gamopetalous Division of the Dichlamydeous
Subclass, and so on for each of the principal
divisions of Dicotyledons and Monocotyledons.

These illustrative examples we may regard as
representative types. Iach type embodies the
characteristics of a large group, the members of
which group, though they differ from each other
In minor details, such as regularity or irregu-
larity of the corolla, and sometimes in the number
of stamens and of carpels, generally agree in
characters which, from experience, we infer to be
important, from their prevalence through a large
number of plants. These important characters
are principally based upon adhesion, cohesion,
and suppression of the parts of the flower. |

By extending this method, by selecting and
carefully studying types representing the prin-
cipal subordinate groups, called NATURAL ORDERS,
of Dritish Flowering Plants, we shall lay the
sure basis of a thoroughly scientific acquaint-
ance with them. The types which we presently
proceed to select from each important Natural
Order are not always the hest suited to serve as
representatives of such Order, because we shall be
obliged to make use of plants of which speci-












OF PLANTS. 125

are applied for convenience), under Divisions ; the
Divisions under Subclasses and Classes, as we
have already pointed out. Thus, the characters
of a Class are common not only to its Subclasses
and Divisions, but to the Natural Orders, Genera,
and Species included in that Class. It follows,
therefore, that the characters of a Class must be
more constant and more general than those of a
Subelass or Division, those of a Division than
those of a Natural Order, of a Natural Order than
those of a Genus, and of a Genus than of the
Species which it includes.

5. Botanists distinguish as varieties groups of
individuals of a species which are marked in
common by some trivial character, subordinate in
importance to the characters which are used to
separate species. Thus, we may have white and
red varieties of the eame species of Rose, awn-
less and awned varieties of the same species of
Wheat, &c. ; the colour of the flower of the
Rose and the presence or absence of an awn in
Wheat being characters too liable to variation to
serve to separate species.

6. The following pages are devoted to an ex-
amination of representative types of most of the -
Natural Orders of flowering plants mnative in
Britain.

I must here emphatically impress upon the
beginner, that it is useless attempting to study
this portion of the book without a constant
reference to living specimens, without which any
information he may acquire from it will be com-
paratively unavailable when tested in the field.
Numerous references are given to plants which
show peculiar departures from the several Types,
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