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PREFACE

e

(To the Teacher.)

Tue object of this book is to enable students to
rapidly acquire an accurate knowledge of typical
British wild flowers.

The anthor’s experience as an examiner for the last
forty years has shown him that some examinees only
acquire an inaccurate smattering of botany at school.
He hopes that, if teachers would place this book in the
hands of their pupils, make them dissect and examine
the flowers with its aid, and above all things insist
wpon accwracy, the great use of botany in schools,
viz. the training the young mind in systematic obser-
vation and accwrate habits, will be secured. Hitherto,
the frequent carelessness in the answers (even in the
spelling of the simplest botanical terms, e.g. caylx,
cailyx. &ec., for calyxz) shows that the subject must
have been very indifferently taught and scarcely with
the above object kept steadily in view: for such is,
indeed, the sole use of introducing it into schools.
Taught con amore and properly, botany has a most
important educational value; otherwise it may become
worse than useless. Still. good teachers are many.

(To the Student.)

| am presuming that he wishes to know something

about our wild flowers, but does not quite know how

to begin to study them. To show how he may be

able to do this without other assistance is the aim

of the present book. There is, however, no ‘Royal

Road’ to Botany ; but the beginner must be prepared
A2
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to observe closely, to compare one plant with another,
to note their agreements and their differences: and
then it is desirable that he should record his obser-
vations in a note-book, and make plenty of sketches
of the various parts of flowers, &e. He must on no
account be contented with merely knowing the names
of plants, His aim should always be first to under-
stand thoroughly the entire structure of all flowers
he examines, and then to study their interpretation.
In other words, he must never rest satisfied until he
has learnt the * Why ' and the * Wherefore’ of every-
thing he sees, as far as it is at present possible.

But the mere knowledge of the structure of any
number of flowers alone will not he sufficient. The
student must understand their relationships. To dothis,
botanists have classified plants into various groups,
called families, genera, species, &e.!, and have written
‘ Floras’ or descriptions of every plant in technical
botanical terms, and arranged them according to the
method of classification adopted by botanists of all
countries. The object of the present work is to
familiarize the beginner with the majority of the
commonest of our wild flowers. It is so far an
epitomized flora; but for a more thorough compre-
hension of the structure and differences, especially of
genera, with many species, the reader must look
forward to the use of Sir J. D. Hooker's hook
entitled The Student’'s Flora of the British Isles.
Hence the plants herein deseribed follow the arrange-
ment adopted by that author.

This book, however, is something more than a flora;
for such a work does not profess to give more than
the bare details of structure, so that every plant may
be known by a collection of characters taken from all
parts of the plant. A beginner, however, naturally
asks what is the wse of this or that peculiarity in

' To assist beginners in the study of flowers, I would recommend
my book of eight lithographed plates called Floral Dissections : * Illus-
trative of Typical Genera of |the British Natural Orders.” It is
published by Mr, Stanford, price 3s.
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a flower. Consequently, as far as one can, 1 have
endeavoured to supply an answer, or at least give
suggestions, so that the student can follow them out
himself.

When a student has thoroughly examined some
flower of which he does not know the name, he will
first require to refer it to the position in classification
to which botanists have assigned it. Here comes in
the use of its name. To do this, he must carefully
follow the plan hereafter more fully given. Thus he
first writes down its ¢ floral formula.” He then refers
to the group in the * key ' containing the same number
of stamens. He then compares his own floral formula
with those of the Howers within that group. If there
be more than one like it, he compares the few points
of structure given in words. He will soon find the
plant without much difficulty, and the index (p. g) will
give him its position at once, if it be one deseribed.

It is hoped that the student, as soon as he has found
out the name of any plant, will perceive that the key
is not merely an instrument for discovering this, but
that the floral formula really indicates the main fea-
tures of the structure of the flower itself: and this is
the most important thing to know.

~ Lastly, after the description of the plants, atten-
tion will be called to the most important features,
and opportunities will be taken to illustrate the most
mnteresting points, not only of plant-structure, but of
a good deal of physiology or the phenomena of plant-
life, such as are shown in the fertilization by insects,
Occasional references will also be made to their uses
to man, and particularly to such as are poisonous 1.

' To examine the more minute struetures of flowers, the student
must provide himself with a pocket lens and a simple microscope ;
such, e, g. as is made by Mr. Collins, 157 Great Portland Street, on
A suggestion of the present writer ; which he has ealled ¢ Henslow's
dissecting microscope.” The price is 15s., without the rack motion.
{md tl, 1s. with it. Tt consists of a east-iron bronzed stand, afford-
ing good rests for the hands. A sharp penknife, as well as a pair
of pointed forceps, and a couple of strong needles in pen-holders
will be all the instruments required. To prepare the ]:1ﬁf--mu~ntimmﬂ:
let the student get a few conrse needles, ‘fours’ or *fives," and
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In preparing this work for the Religious Tract
Society, it 1s hoped that it may lead the young
student to study nature, not only as merely supplying
interesting facts for his intellect to enjoy, but that he
will look somewhat deeper into the mysteries of
plant-life ; and when trying to trace out the effects
of causes, and to discover the origin of things, he
will be thereby led to see how—judging by analogy
from the capacities of man—there must be a Mind
somewhere and somehow directing the many forces of
nature. So far from the supposed truth underlying
Paley’s celebrated argument of the watch being dis-
proved at the present time, scientific knowledge of
to-day greatly extends that argument. For if the
mechanism of a watch reveals the presence of mind
in the maker of it, how much more would the dis-
covery of its having self-repairing powers if it went
wrong—such as all animals possess—be proof of a far
greater power and skill than man possesses? It is
true that man has invented an automatic self-regu-
lating governor to the steam-engine, but a boiler
cannot mend a crack, as a finger can a cut.

Iurther, he sees in plants and animals a marvellous
power of self-adaptation to their outward circum-
stances. Thus, plants frequenting water have acquired
structures adapted to live submerged. Similarly,
plants growing on high mountains, in deserts, in
arctic regions, on rocky ground, &ec., &ec., have all
put on just those structures which best enable them
to live in such places, respectively. This power of
alteration with adaptation has long proved to be of
mestimable value to man. For by the domestication
of wild cattle, and by cultivating wild plants, they
have responded to the changed conditions with which
he has supplied them; and man has thereby dis-
covered how he can almost mould his animals and

thrust the point into the broad end of a wooden pen-holder ; then
take it out, break the needle in two, and thrust the broken end of
the pointed half into the hole, Two of such dissecting needles will
be suflicient.
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plants to any special forms required! So different
have many, if not most of them, become now, that
the original wild forms are totally unknown : nothing
at all like many of them can now be found wild
anywhere.

The student will find it interesting to bear these
facts in mind, and apply this principle whenever he
can. Thus, in studying wild flowers, he should always
note the character of the surroundings in which any
particular plant habitually grows. Take e.g. the rest-
harrow, the gorse, and the needle-furze; they are all
spiny plants, and they all grow in comparatively
dry and barren places. They are three British illus-
trations of a common feature of desert-plants all over
the world: such spinescent features being simply
a result of an arid climate, as can be, and has been,
easily proved by experiment.

Now let us apply this prineiple to Paley’s argument
of the wateh. We should wonder at the exquisite
arrangement of its parts, but we should wonder more
if we discovered, as, indeed, Paley observes, that the
watch could bear offspring like itself. We should
marvel yet more when we discovered that, if the
offspring of watches were taken to different places,
they gradually assumed the forms of time-pieces,
clocks, chronometers, &e., according to the localities
in which they found themselves. This may seem
fanciful, but it is precisely analogous to what really
takes place in nature, and especially under the hands
of man in domestication and cultivation.

If, therefore, the argument by analogy be a sound
one, our present knowledge of nature both confirms
and extends the truth, not only that Job's advice was
good : *Speak to the earth, and it shall teach thee',
but that science affords the strongest confirmation of
the words, that ‘ God is not far from each one of us;
for in Him we |and all nature] live, and move, and
have our being 2’ To all who will see, ¢ Earth is
cramaned with heaven,’

! Job xii, B. * Acts xvii, 27, 28,
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May the student realize the truth of the following
words of the late Rev. J. S. Henslow, Professor of
Botany in the University of Cambridge, on the pursuit
of natural science.

“We hail that joy which is felt in the pursuit of
these occupations as a sacred gift, which may be com-
pared to the rain from heaven, sent for the benefit of
all . . . for procuring blessings equally to the good
and to the evil; but which the former only know how
thoroughly to appreciate, and to apply to the highest
and best advantages.’
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HOW TO STUDY WILD FLOWERS

. L

INTRODUCTION

Tare STRUCTURE OF FLOWERS.—Supposing our be-
ginner to know nothing whatever of flowers, and that
he has no one to tell him, the first thing to understand
is that all flowers are constructed upon one and the
same fundamental plan. Like all of nature’s works,
there is an infinite amount of variety, but all the
innumerable diversities in flowers are referable to
very few simple facts. Thus a typical flower has
four parts, called the four floral whorls. These are
named the calyz, the corolla, the stamens (this whorl
1s oceasionally double), and the pistil.

The pieces of each of these whorls are known re-
spectively as the sepals, the petals, the stamens (as
these have no other collective name to be now men-
tioned), and the carpels.

The whorls are usually fixed closely one above the
other in the order named, the rule being that the
pieces of each whorl alternate in position with those
of the next whorls above or below them. The ex-
tremity of the flower-stalk or pedicel ' which carries
a flower is generally somewhat enlarged, and is cn]led
the floral receptacle (e.g. Fig. 1. 3).

The beginner should prmcmg a few flowers and
make out the four floral whorls in each case, by
dissecting them and placing the parts of the several
whorls by themselves.

' If there is only a single flower-stalk, as in a tulip, it is called

a peduncle ; but if this bears others, as in a currant, the secondary
stalks are pedicels,
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The sepals and petals usually somewhat resemble
miniature leaves, the former being green and the
latter white or coloured ; such being usually the case
in the f‘class’ called ‘Dicotyledons’; though the
sepals are occasionally white, as in the wood anemone,
or coloured, as in the marsh marigold, larkspur, and
aconite, all of which belong to that class.

In the class ‘ Monocotyledons,” to be hereafter de-
geribed, the green calyx and coloured corolla are
gsometimes quite distinet, e.g. froghit and water
plantain (Fig. 55), but it more often happens that
these two whorls are both white or eoloured, the parts
being sometimes all alike, as in a bluebell or onion
(Fig. 51); or they may differ in form and colour, as
in a snowdrop and Owrchis (Fig. 50). In either case
the two whorls (inner and outer) are collectively
regarded as the perianth, the parts being called its
leaves. When they are coherent, as in a lily of the
valley, they more readily resemble a single whorl ; but
it 1s really always composed of two.

The stamens and pistil are more complicated, and
require a few further details. If any flower be taken,
say a wallflower or a tulip, it will be observed that
each stamen is composed of two parts, the usually
slender stalk or filament, and the two-celled bag at
the summit called the anther (Fig. 1.2). The fila-
ment is often continuous between the anther-cells, or
may even be extended beyond them (as in the pansy.
Fig. 8. 2, 3 a); such portions are called the connective.
The cells contain a powder composed of grains of
pollen (Fig. 32. 6, 12). A carpel will be best known by
the familiar pea-pod in the unripe condition (Fig. 16).
It consists of a lower bag-like portion, the ovary.
which contains two rows of rudimentar Y peas or seeds
called ovules. In some carpels they may be reduced
to a few or even one (Fig. 1. 5). The ovary contracts
above into a pr Glﬂngatmn called the style (Fig. 1. 4 b);
very short in the buttercup and walllower, but very
long in a crocus or cowslip (Fig. 35. 3, .}. This
terminates with a stigma, i.e. a rough and often sticky
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surface capable of arresting the pollen grains when they
fall upon 1t : as will be explained hereafter. Any other
figures given in this book will illustrate these details.

Numper.—If a few flowers be compared, it will be
soon seen that the number of parts of the whorls are
not always the same. The commonest are threes
(Fig. 51) and fives (Fig. 14). Twos are rare (Fig. 36).
Multiples of these may oeccur, so that fours (Figs. 23,
24), sixes (Fig. 22), eights (Chlora), tens (Genista,
stamens), and even twelves (Sempervivunm) may be
found: but beyond twelve the parts need not be
counted. but may be represented by the mathematical
symbol for an indefinite number. =c (Fig. 1, stamens
and carpels). Any one, two, or three whorls may be
wanting altogether; so that a lower may be reduced
to stamens or pistil alone (Figs. 36, 48), and of these
there may be two or even one stamen or one carpel
only (Fig. 45). On the other hand, the calyx and
corolla may exist without stamens or pistil., The
flower is then said to be neuter (Vibuwrnwm Opulus).

If a flower has a pistil but no stamens it 1s called
temale. If it have stamens and no pistil, it is said to
be male: if both these organs are present, the Hower
is bisexual: being unisexual in both the preceding
conditions. If the sexes are in separate flowers on
the same plant, the plant is said to be monoecious.
Le. fone-housed,” as the box. If on separate plants,
they arve called dioecious, as the common stinging-
nettle. If a plant possess all three conditions, it is
polygamous, a word meaning ‘ many unions, as the
ash-tree (Fig. 36).

If two or more whorls be composed of the same
number, or are multiples of the same number of parts.
the whorls are said to be symmetrical. If the num-
bers in any two or more whorls of the same flower are
different, then they are unsymmetrical.

ARRANGEMENT.—The parts of a whorl, say the
sepals of the calyx, or petals of the corolla, seem to
be all on exactly the same level, as is the case when
they are united, as in a primrose; or when the sepa-
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rate edges meet without overlapping, as do the sepals
of Clematis and petals of privet (Fig. 36), when they
are sald to be valvate. More usually the parts of a
whorl overlap one another, when they are said to be
imbricate, and they then point to what is really
a spiral arrangement. This latter is best seen when
the parts of the whorls are numerous, as are the
stamens and carpels of a buttercup, both of which
are Indefinite in number, the individual members
being arranged spirally up the elongated receptacle
in the centre of the flower, as may be seen by the
scars when they are removed. This spiral arrange-
ment explains the origin of the numbers of the parts
of the floral whorls ; for flowers are in truth meta-
morphosed le&f'-bnds that is to say, every part of
a flower is homologous, or fundmnenta,l]} of the same
nature with a leaf, but ¢ differentiated * so as to assume
different forms and functions from those of leaves.
Sometimes, while retaining more or less the form of
the floral organs, it may revert to a leaf or become
partially  foliaceous,” by being green and assuming
more or less pel‘fectl} the shape “of a leaf. Such is
the case with the green rose and Alpine strawberries
cultivated as curiosities of nature.

Now, leaves are arranged in two ways on stems.
They may be either whorled, i.e. when three or more
arise out of the same joint in the stem or node. If
there be only two, they will then be opposite. In all
these cases, a whorl or pair alternates in position with
the next, above and below it: the same rule holds
good, as stated, for the floral whorls.

If there be only one leaf at each node, they are then
said to be alternate, and are arranged up the stem on
a spiral line. If any leaf, on many kinds of shoots—
say on a branch of a rose or oak—be called No. 1, 1t
will be found that the sixth leaf will be the first reached
which stands vertically over the first. The leaves
1—-5 constitute what is called a cycle: and a floral
whorl, as of the corolla of a buttercup,is simply a eycle
of ]eaves with the internodes, or portions of the stem
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between the nodes, suppressed. Such is the origin of
5-merous ' floral whorls.  When these contain two or
four parts, these numbers usually result from the
leaves of the plant being in opposite pairs, as occurs
in privet, lilac, Circaea, &e.

In the class Monocotyledons the flowers have their
whorls mostly in threes. This is due to the fact that
the leaves of plants in that class are often so arranged
that the fourth is over the first, or the leaf selected as
No. 1: so that three leaves constitute a cycle®.

ConestoN.—The pieces of each whorl may be quite
separate or free from each other, as are the petals of
a rose, or they may be united by cohesion, so as to
form a cup or tube-like structure, as the united
sepals and united petals of the cowslip (Fig. 35). The
number of sepals in this flower may be easily recog-
nized by the five points; similarly the five-rounded
(and slightly notched) portions or lobes of the eco-
rolla indicate its five petals®. The stamens are not
so often coherent as the sepals or petals, but they are
in the order Leguininosae by their filaments (Fig. 16),
and in the order Compositae by their anthers (Fig. 31.
4. 5)- The carpels are seldom free, though this eon-
dition characterizes some few orders, as Ranwncu-
laceae (Fig. 1. 3, 6), and Rosaceae (Fig. 17. 2. 6).

The union may exist from the first emergence of the
parts from the axis or receptacle, in which case the parts
are sometimes said to be connate, 1. e. born together
or congenitally united. This is the usual origin of co-
herent sepals, petals, &e.; but in a few cases the
cohesion is only by means of a subsequent contact.
Thus, while in most of the pea-family, Leguniinosae,

' Meros, the Greek for *parts,’

* Further details and explanations will be found in my work
the Origin of Floral Structures (K, Paul & Co.).

. I’i‘lm Greek word ‘fpoly’ is used as a lrl‘]'[ix to designate freedom,
while ‘gamo’ stands for cohesion. Thus the three words prlig-
sepatous, polypetalous, and polyphyilows mean that the ealyx, the corolla,
J[IIfl the perianth, have their sepals, petals, and leaves perfectly
free respectively.  On the other hand, if they be united, the terms
gemosepualous, gamopetalous, and gamophyllous are used,

I
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the two lower petals, or the * keel, are quite united,
in the furze they only cling tugethel by means of
a fringe of hairs on each margin. A similar false
cohesion causes the anthers of violets a.:ud pansies to
cling together round the ovary (Fig. 8. 1). In the
Lmnyum.{uﬂ the so-called syngenesious condition of
the anthers is due to a gummy exudation ; therefore
this term, meaning ‘ begotten together,’ is not strictly
accurate (Fig. 31. 5). In the Leguniinosae, mentioned
above, the filaments are congenitally coherent (Fig.
16) ; sometimes into one complete tube: the stamens
are then said to be mwonadelphous, making, as it were,
‘one brotherhood.” In the majority of the members
of that order nine are united and one is free. This is
for the purpose of giving facility to insects to extract
the honey which is secreted by a receptacular dish
within the tube. If filaments are thus united into
two groups they are diadelphous. In Hypericun.
the St. John's worts, they are grouped into clusters

r phalanges of three or five. These are therefore
ii*fi{tt’ﬁt’-}.ﬁcuua and pentadelphous. Botanists thus use
the Greek numerals in conjunction with the termina-
tion derived from adelphos, a hrother, since the
stamens represent males. The union of carpels 1s
effected by two different methods. Suppose one to
take three pea-pods. Arrange them with their edges
(those to which the peas are attached) meeting, not
side by side, but in the position of the lines of a Y. Now
imagine them to be compressed until the two sides of
cach pod bulge out and meet those of the next pods.
If now these sides in contact, of every two adjacent
pods, were coherent, we should have a structure which
as seen in a cross-section might be represented by
drawing a circle and putting a Y within it, the three
ends being on the circle (Fig. 51. 6). This is the
usual way in which carpels cohere. It will be, how-
ever, now perceived that each branch of the Y must
be regarded as composed of a double line, as it repre-
sents two coherent sides.

If an apple, however, be cut across, the five carpels
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or ‘core’ will be seen to be arranged in the midst of
the fruit, just as first described, before coherence ;
but if the pistil of a tulip or bluebell be cut across,
the three carpels will be seen to be quite coherent,
there being three cells or chambers, corresponding to
the three carpels, the ovules being in two rows in
each inner angle at the centre.

A second, but much less common method of cohe-
rence 1s effected as follows. Suppose we split open
the pea-pods down that edge where the peas are fixed :
half the peas will be now found to belong to one
edge and half to the other. Take, say three, as before.
Arrange them in a circle and unite them, edge to
edge. We now get a single chamber with fwo rows of
ovules down each of the tfiree pairs of united margins
of the carpels. The ovary of a pansy (Fig. 8. 6) or
mignonette (Fig. 7. 7), if cut across, will thus show
three double rows of ovules, as they are composed of
three carpels.

The coherence may be confined to the ovaries, the
styles and stigmas remaining free, as in pinks (Fig.
10. 3) : or the styles may cohere as well, the stigmas
being separate, as in mallow (Fig. 12. 2); or the
ovaries, styles and stigmas may be so perfectly eohe-
rent that it may be difficult to say how many carpels
there are, as in the cowslip (Fig. 35. 3).

The margins which carry the ovules are mostly
enlarged. They are then called the placentas. When
the carpels meet in the middle, the placentation is
said to be awile (Fig. 39. 2); when they unite on the
circumference, it is purictal (Figs. 6, 7, 8) ; and when
there is a free central column which earries the ovules,
it is said to be free central, as will be explained under
the families or orders Curyoplylleqe (Figs. 10, 11) and
Primulacene (Hig. 85. 7, b).

ADHESION.— Botanists distinguish yet another kind
of union by the word ‘adhesion.’ 'This refers to
a union between two whorls of different kinds. Thus,
when the petals are coherent (as of a foxglove or
primrose), it is almost an invariable rule to find the

B 2
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stamens «dlierent to the inner surface of the tube of
the corolla (Fig. 85. 2).

Another curious condition arises from an altera-
tion of the receptacle. As the flower develops it
may sometimes be found that the calyx, corolla and
stamens stand round the rim of a little disk or cir-
cular groove (as in the raspberry); this is lined with
a honey-secreting surface ; or it may be cup- shaped
(as in the cherry): the rim of the cup now carries the
sepals, petals, and stamens. This cup was formerly
regarded as being composed of the lower coherent
portions of the sepals, so that it received the name
of 'mlvx-tuhe,’ and the term episepalous, ‘upon the
sepals,” was applied to the petals and stamens. It
1s now regarded as a receptacular tube; and as it
carries the petals and stamens at some little distance
from a position immudiate];, below thu pistil, the
term perigynows, or ‘around the ovary, is u*:-ul ([* 1o,
17. 2). When there is no such expansion of the
receptacle, the petals and stamens arise from the stalk
just ‘below the pistil.” To indieate this position or
“insertion,’ the term hypogynous is used (Fig. 1. 3).

In the centre of the receptacular tube is the pistil,
It may consist of one or more carpels, free or cohe-
rent. They are sometimes borne on a terminal pro-
longation in the centre of the cup or dish called the
gynophore or ‘ovary-bearer’; such is the edible part of
the strawberry (Fig. 17. 2, 6). More usually the pistil
18 situated at the bottom of the cup, as in the cherry,
which has only one carpel ; or the cup may be filled
with carpels, as may be seen by cutting the hip of
a rose across; for this is really the receptacular tube,
from which the little seed-like fruits or aeclenes can
be picked out separately. Minute receptacular tubes
(T, in foral formulae) occur in Rosacewe, Tribe
Poterieue.

A further condition of adhesion is arrived at when
the cup, on growing, actually adheres to the outer
surface of the ovaries, so that they seem to form part
of it. Apple, pear, hawthorn, and medlar 1llustrate
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this condition, in which fruits the eohesion between
the carpels themselves is very imperfect ; but in the
snowdrop, daffodil, iris or Canterbury-bell (Fig. 33. 3)
the union between the carpels is complete, as already
deseribed above .

Certain botanical terms are requisite to describe
these results: for as the tube now completely co-
alesces with the ovary of the pistil, the calyx, corolla
and stamens appear to arise from the top of it, the
ovary being now below them, so that this is said to
be inferior, the calyx (or peuﬂ,nth) being superioi.
For the corolla and stamens a different word is used,
to run parallel with hypogynous (Fig. 1. 3) and peri-
gynous (Fig. 17. 2 ) namely epigynous, or ‘upon the
ovary '’ {Flg&. 27, 29, and 32. 1).

Foram.—There remains a fifth kind of difference
between flowers. If the pieces of any whorl be all
alike in size, shape. colour, &e., the whorl is said to
be regular, as are the petals of a buttercup, rose and
primrose ; but if one or more pieces be in any way
different from the rest, the whorl is irreqular, as arve
the corollas of the pansy (Fig. 8), pea, snapdragon,
and Ballofa (Fig. 41). The form, especially of the
corolla, but of other parts as well, is a very important
feature, as the ¢ genera’ are largely based upon it, as
will be shown hereafter. The different shapes in the
above examples, and of the corollas of others, are
deseribed by botanists in technical terms, which will
be given and explained as occasions arise.

Hence all flowers, though formed on one plan, can
thus be explained, however different they may be in
appearance, by the use of these five terms, NUMBER,
ARRANGEMENT, CCOHESION, ADHESION, and Form. It
i3 simply by means of their varions ecombinations and
changes that flowers are constructed and classified
according to the amount of agreements or ditferences

" The fusion hetween the tube and the ovary is caused by the
inner skin or epidermis of the tube, as well as the oufer skin of the
ovary not being formed ; so that the soft interior tissue of the

receptacular tube hecomes continuous with the middle layer of
the ovary wall,
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from one another. 'The student should familiarize
himself as soon as possible with the method of making
Diagrams of all the lowers he examines. Curved
lines or ecrescents represent transverse sections of
sepals and petals; an oo may stand for a stamen,
a ring (O ) for the section of an ovary, with or without
radii, to indicate ovary cells.

To make a floral diagram a eross-section of a flower
just expanding should be made, or it may be exa-
mined by looking down into it. It will then be seen
how the sepals and the petals may overlap one
another, and the curved lines or crescents should
be drawn in exactly the same pogition. If they be
coherent, the tips of the crescents must be united by
short straight lines, curves or angles, the * caret " (A )
of printers, the petals being similarly represented in
their exaetly relative positions ; so also the stamens
and ovary cells. If any two whorls are adherent,
short radial lines connecting them may indicate this
{ |} on either side of the diagram signifies an inferior
ova,ly and superior calyx or per ianth. In my Floral
Dissections, diagrams of typical flowers are given,
illustrating the method. A few are also given in this
book, viz. in Figs. 5, 15, 27, 34,

Uses oF THE Froran Orcaxs : Pollination and
Fertilization.— We must now consider very briefly
the uses to the plant of these four floral whorls. The
calyx 1s generally green, and protects the undeveloped
whorls within the bud. Sometimes it subsequently
becomes coloured, whether there be any corolla or
not, as in clematis, anemone, and marsh marigold,
in all of which the latter is absent: or it may be
coloured as well as the corolla, as in larkspur, aconite,
barberry and ling, all of which have a corolla as well
as the coloured calyx. The calyx thus assists as an
attractive organ to invite insects to come for honey
or pollen, and thereby to pollinate other flowers ; for
the important use of the stamens and pistil 1s to set
seed, and this can only be done by the pollen being
applied to the stigmas. This is called pollination,
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and it may be effected in four different ways ; first, by
the pollen of the stamens being applied to the stigmas
of the same flower by the anthers being situated in
close contact with them, as in the so-called cleisto-
camous flower-buds which never open, or just above
them (Fig. 18. 3); secondly, the pollen may be carried
oft by bees and other insects. by their getting dusted
with it when visiting a flower for honey or pollen for
food, and then the stwmﬂ,& of other flowers subse-
quently visited will strike their bodies just where the
pt}]len had been previously deposited (Iig. 40). This
sort of pollination is ealled the erossing or intro-cross-
ing of lowers. A third method is e effected by the wind
(I* 12.46). Lastly,insome few aquatic plantq the pollen
may be conveyed by the water (Callitricke).

Unless pollination take place, the ovules will not
beeome seeds capable of germinating and reproducing
the plant. To secure this end, a further process called
fertilization must follow pollination. This is effected
by the grains of pollen when placed on the stigmas
.rmwmg as it were by a sort of germination; for ’clmwr
send down long root-like tubes, “the pollei-tubes, con-
taining f'mtllumcr matter, which ultimately finds its
way into the ovules by a little orifice, the micropyle
(‘little gate’). A mieroscopic body called the germi-
cell 1s sitnated within a large cell called the enihiyo
sae, and 1s capable of being fertilized. The result is
the formation of a young plant or enibryo within the
embryo sae of the ovule; which last now grows into
a seed.  As a secondary consequence of fertilization
of the ovule, the ovary now grows and enlarges
simultaneously with its ovules, and hecomes the f7 wit
or pericarp in botanical ]mwu"ure

Besides the ovary and ovules thus becoming changed
into fruit and seed, the receptacle itself may be affected
and grow simultaneously, and enter into the composi-
tion of what is popularly called the fruit. Such is
the ecase with apples and pears: the fleshy edible part
being, as already explained, 1111]11, le now greatly
s*nlmw d receptacular tube. The * core’ with the pips
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are the carpels. Again, the part eaten in a straw-
berry is the mceptmge and it may be often observed
that the ‘seeds, really true fruits or achenes, are
aborted and clustered together at a certain spot which
remains green and shrunken. The fact is that the
scarlet receptacle has not grown there, because the
ovules of these individual carpels happm not to have
been fertilized at that spot. Again, in a mulberry
fruit the edible part is composed of the four sepals of
each of the many flowers of the ‘head, being fleshy
and purple. In all these, and many other cases, we
see the subsidiary or secondary results aceruing to
other parts than the embryo itself, which when fer-
tilized was the primary cause of all the other changes.

The seed itself calls for a further remark. As the
embryo on germination has to grow before it can
develop a root and leaves, it is often supplied with
a quantity of nutriment in which it lies buried. This
is called albunien or endosperm. It constitutes the
flour of wheat. In many cases the embryo absorbs
all this nourishment while growing to maturity within
the seed itself. Such embryos as beans, peas and
mustard are ecomparatively large and can, so to say,
‘live upon themselves’ when germinating. The first
are called albuwminous, the second exalbunminows seeds.

To return for a moment to the phenomenon of pol-
lination. The student might ask whether there is any
special advantage in the pollination by one method
over that of another. The answer to this lies in the
further question, What do we mean by advantage ?
Now, as the proeess has only one ‘end, that of pro-
ducing seed, it is obvious that the method which
produces the most and best seed is the most advan-
tageous. Looking at wild flowers from their own
point of view, therefore, it will be soon evident that
self-fertilization is by far the best method. First,
becanse the plant runs no risk of not being pollinated
at all, as it does when it has to depend upon the
chance visits of insects or the fickleness of the wind
and secondly, self-fertilizing plants always set an
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extraordinary abundance of good seed. This is seen
in the great rapidity with which they multiply and
smother plants often much larger than themselves
individually. The reader may think of such weeds
as chickweed, shepherd’s purse, and groundsel in
a kitchen garden, and daisies on a lawn. These and
many others soon monopolize the soil in the struggle
for life. Again, if we trace the distribution of plants
over the world, the self-fertilizers will be found to
be more wulel}r dispersed than any others; though
wind-fertilized herbs often arve as widely distributed.
Thus many of our small weeds, as chickweed, are
found in out-of-the-way islands of the southern hemi-
sphere. The above-mentioned examples have very
inconspicuous flowers, and such is the rule as compared
with those which are habitually visited by bees and
other insects : not that these may not be also able to
fertilize themselves as well as be crossed by insects 1.
If we ask how it is that insect-visited flowers are
cenerally more conspicuous and less fertile in nature
than the insignificant self-fertilizers, the answer resides
in the fact that intercrossing is a temporary stimu-
lating process, and tends to make the plants raised
from their seed *finer’ plants, in the popular sense of
the term. For florists find that when they cross their
flowers, those on the seedlings raised from them are
often lﬂ,l‘ger and more variously coloured, and the
foliage may be also ‘improved’; while even a large
number of seeds may at first be produced: but all
this tends to detract from the ‘reproductive energy,
and soon reduces the degree of fertility: so that
Horists tind that, after h&vmg crossed mwl recrossed
a plant with the view of ‘improving’ it more and
more, i.e. in a floricultural sense, they soon get to
the end of their tether, the ‘ best’ flowers at last fail

' Much information upon the adaptations of Howers to insects
and for self-fertilization will be found in H. Miiller’s large work on
The  Fertilization of Planfs, from which the present writer will

frequently guote,
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to produce much or even any good seed, and they
have to start afresh on some new line.

These experiences of horticulturists explain how
it is that the finer flowers in nature which depend
more or less completely on the visits of insects are
not the most abundant. Thus in the family of orchids,
the flowers of which are so constructed that the
majority of them cannot set seed at all unless they
are visited, it has been observed that, e.¢. a Dendrobivm
specioswm which bore 40,000 blogssoms growing in the
open in its native country, produced only one pod !

On the other hand, florists are perfectly well aware
that the poorest flowers, or the most * weedy -looking
plants, are always the most prolific. Indeed, a certain
florist always kept a stock of ‘ worthless’ eyclamens,
solely for the sake of procuring an abundance of seed:
which he then raised and cultivated till they reached
the required standard of excellence, the * best” eycla-
mens being very barren.

It is worth while mentioning that it was formerly
thought, that as regularly self-fertilized plants are
often small weeds and annuals, and bore insignificant
flowers when eompared with insect-pollinated plants,
that there must be something injurious in self-fer-
tilization. This was a great error, due to its being
what is called an ‘«a prior: assumption’ of what was
thought to be best for the plant; instead of studying
the plants themselves to see what really happened in
nature.

HoNEY-sECRETING OrRGANS.—Bees and other insects
visit flowers for the sake of the honey or pollen, or
both, for food. The honey is seereted in various ways.
Thus it may be by means of a disk or Heshy ring on
the floral receptacle at the base of the tlower within
the calyx, or by one or more separate glands. 1t has
been thought that these latter, when they occur on
the receptacle, may be derived from rudimentary
organs, representing suppressed stamens or ecar pe]s
They may nccabmn&ll_} occupy the site of such, as in
the miale flower of Lychnis divic«, where it stands

-
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in the place where the pistil is wanting ; but as a rule
they are only superficial and purely *cellular,” that
is, without any ‘ vascular’ structures at all, are deve-
loped on the surface, and can appear anywhere. They
always, however, occur precisely where the proboscis
of an insect can best reach them, which is specially
adapted to do so. Thus in regular flowers, which can
be approached from all points of the ecompass, the
rule 1s that the honey is secreted all round the base
of the lower, or by every petal, &e., as the case may be:
but in irregular Howers, which arve almost invariably
situated close to the stem, so that they can be visited
on one side only, the usually single gland is just where
the proboseis can hest reach it, and nowhere else.

The glands may be situated or developed by any
member of the flower, as well as on the receptacle.
Thus in the lime the five sepals are like little boats, the
honey-gland being found in the middle of each sepal.

The buttercup family is characterized by several
of the members carrying honey-glands or nectuiies
on the petals, as the buttercup (Fig. 1. 1); in others,
as the winter-aconite and hellebore the outer row of
stamens i1s completely altered in form, so that they
have become little honey-pots!. Sometimes the sta-
mens secrete it, as do those of our purple anemone,
or pasque flower, while violets and the pansy have
two of their five stamens possessing honey-secreting
tails or appendages (Fig. 8. 2, 3). In many flowers
with a tubular gamopetalous corolla, honey is seereted
by the base of the ovary; but if the corolla be on
the top of it, or epigynous, as in the whortleberry
(Fig. 33. 7). or in every member of the Umdbellifere
(Fig. 26), then it is the top of the ovary which is
converted into a honey disk. Other localities ocenr
which will be alluded to in their proper places.

' If the nectaries of the winter-aconite he compared with the
petals of a buttercup, it will be seen how the latter are * exaggera-
tions’ of the former. A transition can thus be noticed from a true
anther through the nectary to the petal. See also what is said
under water-lilies (p. 59).
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HE Fuxerions or PranTs.—Regarding plants from
their own point of view, they may be called upon to
fulfil three things, for which they have been endowed
with the necessary qualifications. First, they are
expected to grow up from the seedling stage and
develop all their various parts or organs, such as
leaves, flowers, &c., to perfection, and to live as
healthy a life as cirenmstances will permit till they
die. Secondly, they must propagate their kind, either
by means of the reproductive system, i.e. the flowers
and fruits, or by means of bulbs, tubers, suckers,
runners, &e.: a process called wvegetative midh;;ﬁwm
tion, because 1t is by means of the wvegetative systen,
as it 1s called. Thirdly, if the seeds be transferred to
another and different kind of soil, climate, &e., they
must grow up in harmony with these new things. or,
if thev cannot, they must die. Plants, however, can
generally adapt themselves, provided the chaugL be
not too extreme, as from the tropics to a very cold,
temperate, or arctic climate, or from being submerged
to a life in air; though many can readily succeed
even in this latter case. The new adaptations are
effected by their altering the minute anatomical or
microscopic structure of their tissues, and thence also
their outward appearance.

Thanks to this wonderful power of self-adaptation,

with which plants have been endowed, we are enabled
to produce our innumerable and valuable kitchen
vegetables and garden flowers: for, as already ob-
served, the majority of them do not exist, nor ever
have existed in the wild state at all; such as the
many “races of the radish, cabbage, carrot, &e., or
the many colours of the flowers of the wallHower,
hyacinth, dahlias, nasturtinms, &e.

Again, it has often been noticed how plants of many
different kinds growing in some very particular con-
ditions, say the hot, sandy, nearly waterless deserts
of Africa, &c., are nearly all alike in certain respects.
e.g. in being clothed with a dense hairiness and in
having spines, &e. Just as all the native animals, ot

— il el
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whatever class they may be, whether quadrupeds,
snakes, or spiders, have the same tawny colour as the
sand of the desert. Similarly most aquatic plants
have the same or very similar anatomical structures
and often leaves of the same form; e.g. when sub-
merged they become finely dissected, like fennel (water
crowfoot), or else elongated and ribbon-like (bur-
weed), though, as botanists say, they may have no
“aftinity * whatever. All such resemblances, whether
internal or external, arise from the fact that all plants
have this same power of self-adaptation, in varying
degrees ; so that they put on very similar kinds of
adaptive structures to enable them to live under the
same conditions.

When any particular individuals of one kind or
species of plant exhibit only some slight differences
from the common type. on some ditference or change
of locality, botanists call it a variety of the species,
It the points of difference are more numerous, say
about four to six in point of number, it is called a
sub-species, or else a species. Thus, for example, sinec
the structure of the white Hower of the water crow-
foot (Ranunculus heteroplyllus) is the same as that
of the yellow-flowered buttercups, it is called by the
same ‘generic’ name, Ronwnculus, but is recognized
as a distinct ‘species’; but of the water ‘ kinds " there
are many sorts, which some botanists would regard
as species, others as varieties, because there is no hard
and decided line between these two expressions. Thus
certain ‘forms’ frequent still water, others, running
streams; and it is thought that they have been
formed under these correspondingly different condi-
tions. For the finely divided segnients of the sub-
merged leaves always spread out cireularly in the
still water, but run out parallel to one another in
the direction of the flowing water. As another case,
many plants growing by the seaside have a great
clegree of Heshiness or suceulency. This is due to the
presence of salt ; for experiments show that if plants,
say garden cress be watered with salt and water,
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they tend to become similarly fleshy. Again, mari-
time plants may lose this fleshiness when grown
inland : so many plants have a ‘ maritime variety’ or
‘species  according to the predilection of the botanist
who may deseribe them .

HypripizarioN.—There 18 yet another source or
cause of variety both in nature and especially among
our garden plants; and this is obtained by inter-
crossing different species of the same genus. Thus
e.g. when the originals of our garden calceolarias
were first brought from South Ameriea, they consisted
of two or three distinet wild species with very small
red and yellow flowers; but by pollinating a red one
with the pollen of a yellow flower. or vice versa,
hybrid seedlings were produced which bore variously
spotted, streaked or blotched flowers; and by cultivat-
ing them in a rich soil, the flowers gradually became
larger and larger, till now a ower of a prize calceolaria
is about twelve times the size of that of the original
(', arachnoides, which was introduced about 18_1.
Many of our trarden plants contain two, three, or more
species in -:,umhumtmn for florists have again and
again crossed their ]t}rbudﬂ with other species, for
they find that by so doing they can greatly increase
the number of varieties, and improve their size and
beauty.

We thus find that there are two methods at our
disposal for improving our cultivated plants: that if
plants be grown in a variety of soils, they may pro-
duce variations in colour, &e.. without any crossing
at all, but that by hy bndmmg and again crossing the
oftspring, a similar if not a still greater variety may
be obtained, as may he seen in begonias, roses, rhodo-
dendrons, fuchsias, &e.. the majority of which may
be called compound hybrids.

Now, in pursuing these two methods, the florist has

' Should the reader desive further information on the subject of
self-adaptation in plants, he is referred to the author's two works,
The Origin of Floral Structures, vol. 64, and The Origin of Plant Structures,
vol. 77, in the INTERNATIONAL SCIENTIFIC SERIES,



INTRODUCTION 3T

only imitated nature, though more systematically ; for
while on the one hand the same genus or species may
be often found in widely different and far distant
localities, they are very generally represented by
different species or different varieties respectively.
On the other hand, botanists have detected many
natural hybrids; for instance, they are particularly
abundant among willows, docks, and mulleins .

. CrassirrcaTioN.—We will now consider how plants
are classified. Suppose we gather a bunch of Howers
in spring or early summer containing, let us say,
a buttercup, a wallflower, a violet or pansy, a pea,
an apple blossom, a cowslip, a deadnettle, a tulip,
a lily of the wvalley, a snowdrop, and an orchis. The
first and simplest thing to do is to disscet the flowers,
removing all the several parts carefully, and to write
down the number of pieces in each floral whorl, and
so commence what 18 called their Floral formulae.
Thus *—

Sepals. Pelals. Slamens. Carpels.
1. Buttereup Fig. 1) 3 5 oo’ oo
2, Wallflower (¢f. Fig. 6) 4 4 2a@ls;=a2+4"' (2)
3. Yiolet (c¢f. Fig. &) 5 3 3 (3.
4. Pea (cf. Fig. 16 [(5) 3% 12) (5+4) 1] D8; 1
5. Apple 1 [(5 5 @ | 5
6 Cowslip (Fig. 35) L5 5 o’ + 5] L3
7. Deadnettle (cf. Fig. 41) (5) [(5) 44 0] (2)

VIt would be out of place to discuss all the functions of the
vegetative organs, viz, the roots, stems, and leaves; these may be
learnt from any textbook of botany.,  Allusion is made here to the
functions of the reproductive organs, because it is they which
supply the characters upon which flowering plants are mainly
classified. '

* The numbers as here given may not be always easily detected
by the beginner ; but they will be fully explained hereafter, as well
as the meaning of the brackets.

Y oo signifies an indefinite number, i, ¢, more than twelve.

" Gl osignifies the presence of honey-glands, and + means thaf
there are fivo whorls of stamens.

* The , signifies that 3 and 2 constitute one whorl of five parts ;
I”'.’ that two of the petals only are coherent ( ) and three are free,

" D stands for honey disk round the base of the ovary.

" The o implies that one of the two whorls of stamens is
suppressed altogether,
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Sepals. Pefals. Sleinens. Corpels.
8. Tulip (ef. Fig. 51) 3 q 3+3 (3)
g. Lily of the Valley (3 3 3+3] (3]
1o, Snowdrop 13 3 343 (3]
11, Orchis (Fig. 50) fa 3 1,'c + 0 (3) |

Looking at these numbers only, the reader would
be inclined to group Nos. 1, 3, 4, 5, 6, and 7 together,
as having two or more iwes, whﬂe No. 2 seems to
stand alone, being characterized by twos or fours, or
a multiple of twos. Lastly, Nos. 8, 9, 10, and 11
closely agree in the prevailing number

If we took a much greater quantity -::rf flowers and
wrote down their numbers of parts, with rare excep-
tions we should only increase the fives on the one
hand and the threes on the other. Botanists have,
therefore, divided all owering plants into two groups
or Clusses, one being characterized by having the
whorls of the flowers in threes, the other in fives, or
rarely other numbers in comparison with these.
Suvm'ﬂl other features accompany these numbers,
respectively, in each class; so that, in faet, they are
usually distinguished by other and quite as important
characters, from which they take their names, viz.
Monocotyledons or Eudogens, and Dicotyledons or
Frogens. These names refer to the structure of the
embryos in the seed and to the methods of growth 1
the stems, respectively; as will be more fully explained
directly

The next point to be considered is the subdivisions
of these two Classes. Briefly stated Classes are made
up of Families or natural Orders. These are composed
of Genera, and the latter of Species, Sub-species with
or without Varieties.

It has been already briefly indicated how a plant
can give rise to a variety in nature, and, if the latter
be bufhumtl}r distinet, it may be called a specles.
Now, the species of a genus as they occur in nature
are distinguished from each other by several features

' In the orchis one stamen out of three only is present in the
outer whorl ; the inner whorl is entirely suppressed.

o e e
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taken collectively, though it often happens that one
or two stand out more conspicuously than the others.
These features may be peculiar to the roots, stem, or
leaves, with some slight differences in the size and
colour of the floral whorls; but their floral formulae,
as well as the form, will be almost invariably the same
for every species of a genus. Let us take, for example,
buttercups, i. e. certain species of the genus Ranwn-
culus. If a handful be gathered, it is easy to separate
them into two, three, or more kinds or species. Thus
the ¢ ereeping * buttercup has long runners like those
of a strawberry. It has a leaf divided into three
main divisions, or is 3-foliolafe, as it is called. Its
flower stalk, or pedwncle, 18 furrowed. The sepals
spread out under the petals, &e. The ‘bulbous’
buttercup has a solid globular underground stem or
corm. It also has 3-foliolate leaves, and its peduncles
are furrowed, but its sepals are reflexed, &e. Again
the * field * buttercup has a thick underground stem or
rootstock, the leaves are deeply divided or 5-partite,
with very pointed segmients or divisions. The pedun-
cles are not furrowed, but the sepals are spreading,
&e.  Kach of these three kinds of buttercup are thus
known by several, say some half-dozen, constant
characters taken collectively. Hence every plant
has two names, the ‘generic’ and the ‘speecifie, and
Linnaeus gave the names Ranwnculus repens to the
creeping, K. bulbosus to the bulbous one, and R. weris
to the last, on account of its poisonous acridity.
Next,owhat is a genus? A genus includes one or
more species. All the species of a genus not only
have, as a rule, the same floral formula, but they agree
especially in the forms of the parts of their floral
whorls as well; so that form (assisted by any other
peculiar and constant characters) mainly underlies the
idea of a genus. Thus the reader will probably be
able to recall the appearance of the corolla of a fox-
glove, a snapdragon, a toad-flax (Linaria), a mimulus
or musk, or that of a garden calceolaria, and the little
blue speedwell.  Now each of these genera has several

C
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species ; but no one would hesitate for a moment in
recognizing respectively and calling them by the above
generic names at least, because the form of the covolla
is the same, and supplies the conspicuous character of
each genus.

Further, although so different in the forms of the
corollas, botanists group all the above-named genera
in one and the same order or family, because their
floral formulae are very nearly or else precisely the
same !, since ‘form’ does not enter the formula; so
that the floral formulae are often to a considerable
extent ‘ ordinal.’

The Horal formulae therefore, if not characteristic
of an entire order, are very often so of groups of
ogenera within one and the same order. Thus with
rare exception, the same formula, viz. {5 or o. 5. 3.
(D 2)} will answer for all the thirty-five genera of
the umbelliferous family. Again, the same formula,
viz. {Pap., &e. [(5). (5a).](2).}, represents all the perfect
flowers of the forty-two British genera of composites ;
and we might include the thousands of foreign mem-
bers of this order. Hence when the student has
thoroughly mastered the details of some one or more
types, he often has the clue to very many more mem-
bers of the same family. The word sub-species has
been introduced, and sometimes sub-genus, by botanists
to indicate intermediate groupings; when in the esti-
mation of the systematic botanist a plant seems to
rank between the well-marked characters of some
species and those of a variety. These terms are more
or less arbitrary, for Nature is not so exact in con-
structing plants as to enable us always to separate
them by any hard and fast lines. Indeed, in the great
family Compositae, Mr. Bentham, who studied them,
tells us that nearly one hundred of the genera even
shade into one another without any absolute breaks.
Much the same may be said of our British species of

' (5). [\5). 4,0.] (2) rvepresents the first four genera, and (4).
[(4). 2.] (2) the last two ; one part of two outer whorls and three
stamens having been suppressed.
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Hievaciwm. The diserimination of the different ‘ forms’
can only be effected after pmlnnﬂ'ed study, and one
might alnost say by a ‘specific’ expert. In this book,
therefore, only one or two or few of the commoner
forms or species of such large genera are referred to as
types.

The student should always aim at becoming familiar
with the chief characters of every family or order.
This might possibly be done by ‘learning them by
heart from some flora; but that wuu]d glve him no
true insight into the structure of flowers. They must
be acquired solely by studying some one or more types
of each order, when he will soon see what features are
common to the several oenera comprised in the order.
Thus, e. g., let us take “the ovder Labiatae (Fig. 41).
Whatever member he may examine, with rare excep-
tion, he will find that they are all herbs with a square
stem, with opposite and exstipulate leaves; the in-
florescences are axillary clusters or glomerules. The
fl. f.1s (5). [(5)- 4-] (2). The corolla is irregular and
lipped; the stamens being four, of which two are
longer than the others; the ovary is deeply four-
lobed, the style rising from the base with a forked
sticma ; and the fruit consists of four nutlets.

The student should thus draw up his own * ordinal
diagnoses,” such as the above, for every family of
which he can examine one or more typical plants.

My object being to enable the student first to recog-
nize our punm]m.l wild flowers, and then to study them
thoroughty, I will explain how he is to compose a tloral
formula, which represents the main points of structure
of a flower. He must proceed as follows: Take four
spaces separated by dots, . . . . to represent the
sepals, petals, stamens, and carpels. Then dissect the
lower carcfully, and write down the nwmber of pieces
in each whorl.

The next step is to represent Colesion (if it oceur
at all) between the pieces of any whorl. This is done
by semicireular brackets (). Thus, if the flower
be a cowslip, (5) represents five Eﬂ]lLlLIlt sepals, five

C 2
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coherent petals and five coherent carpels. It will be
observed in the formula of the cowslip given above
that the number of stamens is represented as o+ 5.
The o means that one of the two whorls (the one
opposite to or in front of the sepals) is wanting ; but
it is represented by short filaments without anthers or
staminodes in some other members of the primrose
family .

Next, to indicate Adhesion, as between the stamens
and the corolla of the cowslip, square brackets [ |
are to be used ; or when the petals and stamens are
‘inserted ’ on the rim of a receptacular tube, as in the
pea and apple.

One more kind of bracket is required. If the recep-
tacular tube be adherent to the ovary, as described
above in the case of the apple or snowdrop, the calyx
or perianth, as the case may be, appears to grow from
the summit of the ovary, and is ‘ superior, while the
ovary is ‘inferior.” It must be remembered that these
two expressions only apply to the ovary on the one
hand, and the calyx or perianth on the other. Superior
and inferior can mnever be said of the corolla and
stamens, which may be variously situated lllEE[JEﬂtrlT
of this adhesion.

All this may seem to be very puzzling to a beginner,
especially if he attempt to understand it without the
flowers before him ; but as soon as flowers are examined
—and this book is only intended as a help to the stwdy
of living plants themselves—it will be soon seen how
simple their structures really are, when once the mean-
ing of the above differences are understood.

I propose selecting about seventy of the principal
families or natural orders of British flowering plants,
deseribing in sufficient length for recognition the most
pmuunent features of one or more species of the
commoner genera. Some genera, as rose, hawkweed,
willow, &e., have a large number of species. A beginner

! It will be seen that the stamens are represented as adherent
to the tube of the corolla on a line running down the middle of each
petal, not alternating in position with them (Fig. 35. 2).
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is not expected to attempt to study them. He should
aim at acquiring a sound knowledge of types of every
important order, first; then, when he has become
tolerably familiar with their structural peculiarities,
he may, if he feel so disposed, study more minutely the
species and sub-species which he has omitted. This
he can do with the aid of Hooker's Student’s Flora of
the British Isles, mentioned above.

Commenecing with the class DicoTyLEDONS, the stu-
dent will recognize any plant belonging to it by the
following features. THE FrorAr WHoRLS.—These are
»EI}flmely in twos (Circaea), and only occasionally in
fours (privet, Fig. 36, and willow herb, Fig. 23), but
are most gt}nem]l} in fives (cowslip, ]:‘1g SD). Tur
LeAavESs.—These have a reticulated or netted skeleton
composed of the miscalled 7ibs and veins, the central
one, if present, being the mid-rib, as in an oak leaf ;
all }:-mer connected ]J;,r irregularly arranged branchlets.
Tue Woon.—This consists of numerous cords or fibres
arranged in a single cirele, and isolated from each other
in a hmh, but tlm}r are compacted and form con-
centric circles, as seen in a cross section, in the stems
of all our British shrubs and trees (one almm Ruscus
aculeatus, the buteher’s broom, being emeptul) and
as one ulﬂlL, 1.e. really a ﬂylmtlu‘: of wr_}m], is formed
each year oulside the last year's growth ; this class is
EI,]‘:!U called Arogens, a word indicating that peculiarity.

I'ne EMBrY0.—This has two mfﬂer!m:s or seed-leaves,
as seen in mustard and eress when germinating, or in
peas and almonds, which ‘split " asunder ; i.e. the two
cotyledons, which are united at one spot like a hinge,
separate and break asunder, when the seed-skin or
testa has been removed. Hence the term di-coty-
ledons, i being the Greek for fwo, and cotyledon thab
for a cup ; but it is not clear what suggested this term.
The embryo has a radicle, from which the primary
axial or tap-root is developed ; the opposite end con-
stitutes the pluwmale or bud, which grows upwards
and develops into the aérial stem. When the embryo
germinates, a tap-root is produced from the end of t.hu
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radicle, though it is sometimes arrested in aquatic
exogens.

Three British plants, the Secotch fir, the common
juniper, and the yew—all trees or shrubs—have no
carpels, though they bear ovules and stamens. The
former are naked on the branches (in the yew), or on
the surface of seales (fir), or at the base of scales
(juniper).

This is so remarkable a condition that botanists
ﬁepal'atﬁ them under a sub-class called Gynino-spernis,
i.e. ‘naked-seeded.” All other flowering plants have
theu ovules enclosed in carpels, so that the first sub-
class is called Angio-sperms, i.e. ¢ vessel-seeded.’

In the second class, or MoONOCOTYLEDONS (010 being
the Greek for one), the parts of some or all of the FLORAL
WHORLS are almost always in threes. The LuAVES are
sometimes narrow, and straight or parallel-veined, as
in grasses 'easily seen if held up to the light), tulips,
hyacinths, &e., or the blades may be oval (pondweed,
water plantain) (Fig. 55), or round (frog-bit, Hydro-
charis), fan-leaved palms; or arrow-shaped (Arwmn)
(Fig. 54, b), and the trumpet-lily of florists. The
long strap-shaped leaves and the arrow-form common
in monocotyledons resemble the first-formed leaves of
seedling water-lilies, while the round leaf of the frog-
bit is like the floating leaves of water-lilies. Lastly,
some monocotyledons have the stalk entering the
middle of the blade, which is then ecalled peltate, or
shield-like, as in the foreign Caladium. Peltate leaves
are also seen in the money-wort (Hydrocotyle), the
garden nasturtium (7'ropaeolum), as also in the Indian
lotus (Nelunibiunt), which belongs to the water-lily
family. All these last named are dicotyledons.

A cross section of the sTEM shows many dots, these
being the cut ends of cords of wood, running down the
stemn anywhere, and not grouped into concentric circles
or cylinders, as in L.“mgens An asparagus shoot cut
across and also vertically will reveal this structure just
as well as the more solid stem of the butcher’s hroom
(Ruscus aculeatus), the solitary instance of a truly
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woody stem among Endogens in this country. Palms
are the principal trees of this class. As Dicotyledons
have been also called Exogens, so Monocotyledons
are called, as it were in contradistinetion, ndogens,
or ‘inside-growers '; but this term does not express
the actual order of formation of wood-fibres, as does
the name Exogen. A certain number of the isolated
cords in the stem form a group which pass off upwards
towards the circumference, and enter into a leaf-stalk,
their lower ends distributing themselves below, also
outwards, but terminating at various points in a sort
of inner network at a certain depth below the surface.
There is no ‘ inward-growth,” as is apparently implied
by the term Endogens, at all.

It is worth while observing that there is really no
fundamental difference between an exogenous and an
endogenous stem : for in the former the cords, usually
one, three, or five, which enter a leaf-stalk are all derived
from the eylinder of wood, which consists therefore of
leaf-cords arranged in a cirecular manner. Each cord
continues down the stem for a greater or less length
till it tapers off to nothing. If now we can imagine
these cords to be pushed inwardsat about their middle
point, so that the eylinder of cords would be irregu-
larly dislocated, we should have the appearance of an
endogenous stem. DBut, while in exogens there is an
active layer called the camnibiwin, continuous with the
outer surface of the wood, to which it contributes
a new layer annually, this eambium is arrested, and
therefore wanting in endogens. On the other hand,
another layer, called the pericycle, is more active in
endogens in increasing the diameter of the stem when
required. Whereas this layer is mostly only required
formaking strengthening fibres, &e.,in exogenous stems,
as the fibre of the lime-bark, of flax and hemp ; but it
is otherwise almost in abeyance in many stems of exo-
genous trees, The EmprYo has only one cotyledon, as
may be seen in germinating onions, which send up at
first a single narrow green leaf in the form of a loop.
This is ecaused by the tip of the cotyledon remaining



40 INTRODUCTION

behind within the seed, in order to convey the nourish-
ing matters of the endosperm stored up within the
seed-skin into the growing plantlet. On germinating
there is rarely formed any primary or tap-root in
monocotyledons. It oceurs in Indian corn, the date
tree, and other palms, but is then very transitory. As
a rule, the secondary roots only appear in ascending
order from the base of the stem of the embryo or the
radicle. The stem ultimately assumes the form of an
inverted cone. Such roots are called adventitious.
This order of development is precisely the same as
that of aquatic exogens, as of the water-lily. The
arrest of the axial root is probably due to a similar
imperfection in the primary leaves under water, so
that the nourishment of the root is stopped.

A concluding remark of some importance must now
be made with regard to classification, and that is, that
no group can be so rigidly defined as not to include
exceptions. A group always represents the great
majority, but the absence of one or more characteristic
features is not sufficient to exclude a member. The
reader may be referred to what is said about the ash
tree (Fraxinus excelsior).

The following is a concise table of all the principal
groups of flowering plants : —

CLASSIFICATION.

Sup-KINGDoM I. Phaenogamous or Flowering Plants.
(Cr.ass I. Dicotyledons or Exogens.
Svup-crAss I. Angiospermous Dicotyledons.

Division 1. Polypetalae .

SuB-pDIVISION I. Thalamifiorae °.
. 1I. Calyciflorae ®.

' Petals free.

? Petals hypogynous ; no receptacular tube (e, g. Fig. 1).

* Petals perigynous on a free receptacular tube (Fig. 17) ; or, if it
be adherent, on a eontinuation of the tube bevond the inferior ovary
Figs. 19, 24) ; or, epigynous on an adherent receptacular tube. not
prolonged above the ovary (Figs. 18, 26).
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Division II. Gamopetalae .
o 1lI. Incompletae “.

SUB-0LASS I, Gymnospermous Dicotyledons ®.

Cr.ass 1I. Monocotyledons or Endogens.
Division I. Petaloideae '.

SUuB-DIVISION 1. Epigynae °.
+ II. Hypogynae °.
DivistoNy II. Glumaceae .

' Petals eoherent, hypogynous (Fig. 35) or epigynous (Fig. 28).

* Petals wanting. * Coniferac only (Fig. 49).
* Having a perianth. ' Perianth superior (Fig, 50).
[

Perianth inferior (Figs. 51, 55).
? No true perianth, but alternate glumes, Cyperaceae (Fig, 56),
and’Gramineae (I'ig, 57).
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OUR BRITISH WILD FLOWERS 49

Crass I. DICOTYLEDONS.
SUB-CLASS I. ANGIOSPERMS.

DivistoNn I. POLYPETALAE.
Sup-DIvisioN I. THALAMIFLORAE.

OrpER . RANUNCULACEAE.

Excepting Cleniatis, which has a woody stem and
opposite leaves, all others are herbs with alternate
leaves. These are usually simple with more or less
divided blades, or are compound with several distinet
leaflets, as Clematis and columbine. The petioles
generally have broad bases more or less sheathing
the stem. The flowers have all their parts free. The
calyx is sometimes white or coloured, and the corolla
is wanting in a few genera. Both whorls are imbri-
cated, 1.e. the parts overlap one another, except in
Clematis, in which the sepals are valvate, or meet
without overlapping. The honey is generally secreted
by the petals, which may be quite transformed into
nectaries. The many stamens and many achenes, or
else few follicles, are characteristic. In one, Atfftﬁﬁ_
the baneberry, the follicle is fleshy. The seeds are
always albuminous. The order is marked by a
poisonous, acrid, and narcotic juice. The most viru-
lent plants are Clematis, Ranunculus flammula,
R. sceleratus, hellebore, and especially aconite. The
order eontains from 30 to 40 genera, with some 500 to
6oo species ; abounding in cool climates, only occurring
in hot countries on the mountains.

The order i3 subdivided into tribes as follows : —
Trise I'. Clemati'deae. A woody climber; 1.

opp, comp.; sep. petaloid, wvalvate ; frt,,

achenes ; seed, 1, pendulous ,,, Clemadtis, 1.

* In these and other ‘keys’ to the genera, &ec., more are men-
tioned than space allows for with full descriptions in the text, The
numbers correspond with those in Hooler's Student’s Flora,

D



50 OUR BRITISH WILD FLOWERS

Triee II. Anemo'neae. Herbs; 1 alt.; sep.
petaloid, imbricated ; frt. as in L.

l. comp. ; sep. yellow ; il fi 4.0, o, . ... Thalietrum, 2.
1. nearly comp., invﬁlucm Ieuf_} ; sep. petaloid ;
fl. f., 6. 0. oo, o, Anemone, 3.
l. simp., dissected ; sep. and pet. erimson. .. Adonis, 3*.
I. simp., linear; sep. shortly spurred; pet.
tubular, fi. £, 5. 5. few. e. ... Myosurus, 4.
Trise 1II. Ranunecu'leae, Frt., achenes; seed
erect I.
Sep. green; fl. £, 3 or 5. 5 or more. few or
oo, oo, i ... Ranunculus, 5.
Trise IV. Hellebo reae. Frt. dry, c-seeded fol-
licles,
Sep. yellow ; fl. f, 5. 0. ®. . ... Caltha, 6.
Sep. yellow ; fl, f,, +17. @, co. Co, Trollius, 7.
Sep. green; fl. f,, 5. ®. . @. . ... Helleborus, 8.
Sep. red ; pet. all spurred ; 1. 1, 5 5. r:u 5. Aquilegia, 9.
Sep. blue, post, spurred ; pets. spurred ; fl. f.,
5.2, 0. I-3. o Delphinium, 9%,
Sep. blue, post. hnn{]ed pcta. crozier-like; fl.
L, 5.2 ¢ 9 ... Aeconitum, 10.
Sep. yellow ; pet. }ulInh mmmf.l!1 flt o0- qopdmt
succulent ; fl.,, £, 4. 4. 0. T ... Actaea, 11.

1. Cle'matis ﬁt&l ba, Traveller’s Joy, or Old Man’s
Beard. A shrubby climber, serambling over hedges ;
each leaf has five distinet leaflets, and is therefore
compound ; for a simple leaf has only one blade,
however much it may be dissected, as of the butter-
cup, provided the divisions or segments are not
completely separated. The little stalks of the leaflets
of the clematis are highly sensitive to touch ; so that
when they press against a twig, in a few hours they
will be found curled round it. They then begin to
thicken by increasing the woody tissues, Thus they
strengthen the grasp, and never again lose hold of the
support ; but it a leaf has not ecaught anything, when
it dies in the autumn it falls off. Like all members
of this order, the juice is very poisonous .

The flowers have four greenish-white downy and
valvate sepals, but no petals. The stamens are
numerous, nearly concealing the many carpels. When

! Tramps have been known to rub the juice of this plant or of
species of buttercup into seratches, to raise uleerations to excite
sympathy.
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the former have fallen off, the styles of the separate
carpels elongate into little feathery or silky ‘tails,
the one-ovuled ovaries becoming seed-like, dry in-
dehiscent fruits, called achenes. There is no honey.
The matting together of the many-tailed achenes has
sugoested the second name to the plant.

3. Anemo'ne nemoro’sa, Wood Anemone. This has
a subterranean creeping stem, from which the flower-
ing-stem or scape arises, bearing a few 3-foliolate
compound leaves—the so-called involuere. The sepals
are mostly six. The flower is sometimes found double,
i.e. the numerous stamens and carpels are replaced
by petals, and then they may be much increased in
number. The carpels turn into achenes, and as the
styles do not grow, as in the clematis, they are said to
be tailless. In our only other species, A. Pulsatilla,
the purple pasque flower, with silky foliage, found on
chalk and limestone regions, the achenes are tailed.
The wood anemone seeretes no honey, but the outer
stamens of the pasque flower are converted into
nectaries. Like other members of the family, the
Juice of anemones is very acrid, though pulsatilla
i1s a favourite homceopathic medicine.

5. Ranun’culus a'eris, Butfercup. Selecting this
species as a type of the genus, the main details will
be learnt from Fig. 1. It is a tall plant, flowering a
little later than K. bulbosus, which will be readily
recognized by its globular solid base to the stem,
called a corm, its furrowed flowering-stem, and by
the sepals being reflexed. R. «cris has a thick stem,
called a root-stock, pentangular leaves with pointed
segments, a furrowed flowering stem, and sepals
spreading below the petals (Fig. 1, §); « represents
bracts. These are rudimentary leaves reduced to one
or a few linear segments only. The petal (1) shows
the little notched flap in front of the honey-secreting
spot. (2%) is a front, and (2) is a back view of a stamen
showing how the connective is the continuation of the
filament between the anther-cells, which burst laterally.,
(3) is a vertical section of the flower; the inferior

D 2



52 OUR BRITISH WILD FLOWERS

sepals, hypogynous petals, and most of the stamens
being removed. The pistil is formed of many sepa-
rate cmpnh (4) is a carpel, showing «, the ovary; b,
the style; and ¢, the stigma. (5)is a vertical section
of a carpel, almwing the very young ovule at the base
of the ovary. (6) is a ripened fruit, an etaerio or
cluster of achenes. (7) is a single achene ; and (8) one
cut vertically, shows the seed now completely filling
the ovary, and invested by the pericarp. The white sub-
stance is albumen or endosperm, the minute embryo

Fie. 1. Ranunculus acris.

lying embedded in it at the base. (9) is the embryo
detached ; (10) is a side view of it, showing the two
Gﬂt‘flﬂd{}]]‘i the rounded end heing the radicle.

There are about twenty native species of ranun-
culus, twelve of which grow in water or on marshy
ground T

R. Ficaria, the Lesser Celandine, is the earliest
species to flower (March and April). It has smooth
or glabrous, cordate or heart-shaped leaves, with a
sheathing base to the petiole. It bears thick, elub-

! Henece the name from rana, a *frog.

S
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shaped fleshy root-tubers. Its fl. f. is 3.4+8. oc. o=
All the water-crowfoots have white flowers. There
are numerous forms regarded as species or varicties,
according to the views of different botanists. They
may be all grouped under three types, viz. R. Letero-
phyllus, which has submerged finely dissected leaves,
and floating completely formed leaves. This frequents
still water, R. fluitans, with long submerged dis-
sected leaves, and no floating ones. This grows in
running streams. R. lhederaceus, or ‘ivy-leaved’
species, grows in very shallow water, or more usually
on mud, and has no dissected leaves.

R. heterophyllus illustrates the power of self-
adaptation very well ; for if a pond be dried up, or
if the seeds be sown in a garden, the seedlings will
first produce a quantity of dissected leaves, much like
those under water, but their microscopic structure is
quite different, being now adapted to live 1n air.
Neither kind of dissected leaf can live in the wrong
medium ; for if a growing plant be transferred from
air to water, or vice versd, all its leaves soon perish.
The plant, however, puts out fresh ones suitable to
the new swrroundings. When growing on land, the
‘floating * form of leaf may, or may not, be subse-
quently produced. It sometimes happens that when
it 1s growing very thickly in a pond, a shoot will rise
up into the air out of the water; when this happens,
precisely the same changes take place; so that while
one-halt of the shoot is submerged and bears leaves
adapted to water, the upper half lives in the air with
its foliage all suitable to it. The flowers are always
in the air, though the flower-buds are developed
below the surface.

The facility with which plants can adapt them-
selves, leads one to suspect that the three typical
forms are simply adaptations to the different con-
ditions: for the first may assume the form of the third,
if 1t grow on mud; and conversely Sir J. D. Hooker
remarks that a ‘mud’ form, R. tripurtitus, is with
difficulty distinguished from forms of R. heterophyllus.
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There are several anatomical features which are
found in all aquatic plants ; and when these occur in
terrestrial plants it affords a presumption that they
have descended from such. This applies to R. Ficaria,
the Lesser Celandine. Thus one of their most obvious
peculiarities is the lacunae or air-canals penetrating
the stems and leaves. When leaves float, the breathing-
pores or stomata are confined to their upper surface,
while in ordinary leaves they are mainly on the lower
side. Thus in the floating leaves of R. heteroplyllus
they are all on the upper surface, and in R. Ficaria,
now a land plant, they are still more numerous above
than below. This species is remarkable for pro-
dueing little solid balls or axillary corms (i.e., in the
axils or angles between the leaf-stalk and stem) when
it grows in shady places. It may then produce no
flowers at all. The corms fall to the ground, and
these give rise to new plants. It is, however, more
usually propagated by root-tubers; that is to say, a
bud arises from the bottom of the short stem, and
carries a club-shaped root with and below it. This
can be detached, and can then grow up into a new
plant; a similar procedure occurs in Oveclis. This
species, therefore, propagates itself by its vegetative
system ; and in fact it does not readily or often ripen
its seed here. It is remarkable for the embryo having

only one cotyledon. There are three other species of

ranunculus commonly growing in wet places or in
water; two have long narrow and pointed leaves,
R. flammula, the Lesser Spearwort, with small yellow
flowers (§ inch diameter), and R. lingua, with similar
but larger pointed leaves. It has flowers about 2 inches
in diameter. The third, R. sceleratus, celery-leaved r.,
1s anannual, with smooth 3-lobed leaves, and numerous
small flowers ({ inch L].l:Lll]Lt-L.l) with globular heads
of achenes. The first and R. sceleratus are espe-
cially poisonous species. The half-ripe fruits are very
dangerous. The corm of the bulbous buttercup has
been found beneficial, if a slice be laid against an
aching tooth. Vegetable poisons are readily destroyed

il
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by heat, so that even R. sceleratus is eaten cooked in
W al]a,ﬂhm The water-crowfoots are exceptions, and
are collected from some rivers, as the Avon, for
feeding cattle.

6. Cal’ tha palus’tris, Marsh Marigold. This common
herb, frequenting marshy meadows or growing in
WELt-EEl is conspicuous for its rounded leaves and ﬂ'nlnen
calyx. This, with the following genera, differs from
all the preceding in that the carpels are larger, many-
ovuled, and ripen into little pods called follicles,
which ultimately burst or dehisce down and between
the two margins which bear the sceds. This is called
the ventral suture. If pods, as those of the pea, burst
down the opposite side, such is called the dorsal
suture.

The leaf of Caltha resembles that of the Lesser
Celandine, but is larger, and like that plant abounds
in air-canals, being a sub-aquatic!' plant. It will
be seen that the leaf-stalk or petiole widens at the
base, and partly sheaths the stem. This is a common
feature with the Ranwnculaceae, and i1s also more or
less characteristic of water-plants as well as of the
class Endogens. If a portion of the sheath forms a
part more or less distinet from the rest, it is called
a stipule =

As it has no petals, the honey, when secreted, is
produced by two glands, one on either side of each
carpel ; but they cannot always be seen in this
country. A double form is sometimes cultivated as
a garden plant.

The Juice of Cultha boiled with alum furnishes a
yellow dye; it is more or less poisonous, though

' The prefix sub- is often used by hotanists in the sense of
* somewhat.’

* Many plants carry appendages at the base of their petioles,
These may be of various kinds, and often ineluded under the
genéral term ‘stipule.” A true stipule should have a median
vaseular eord, which itself arises from one of the lateral cords
which enter the petiole. This can only be detected by making

mie iIfJ'H'I'..'LI'[J'IL al sections Llil.ull"h the stem below the ingerbion of the
leaf.
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the young buds are pickled and sold as capers in
Germany.

9%, DerLpHINIUM AJAcis, Larkspur. This plant is
naturalized in cornfields in Cambridgeshire, and occa-
sionally found elsewhere. This and the aconite are
the only two genera with irregular flowers in this
order. The posterior sepal is spurred, while the two
petals are also prolonged backwards into the spur,
but secrete honey, which is stored up therein. Five
petals would be the complete number, and one or
more of the usually deficient ones may sometimes be
present, as often occurs in some foreign cultivated
species. The stamens at first have their filaments
curved downwards, but when the anthers dehisce
they are erect, thus placing the anther so as to hit
a bee’s head on searching for honey. After shedding
the pollen, the filaments bend downwards again.
After the last stamen has retired, the carpels now
become ready for pollination, the stigmmas standing
just where the anthers had I]lﬁ"flﬂll?]} been. Hence
self-fertilization cannot take place in the absence of
inscets. This feature of the carpels maturing their
stigmas after the anthers have shed their pollen is
common with conspicuous flowers much visited by
insects. It is called protandry, and the flower is
sald to be protandrous, words meaning, ‘stamens
first.” Sometimes it is reversed, especially in incon-
spicuous flowers, and the °stigmas’ mature °first.’
This is called protogyny, and the flower is said to
be protogynous.

10. Aconitum Napellus, Monkshood. Like the
larkspur, this has a coloured calyx; but the posterior
petal takes the form of a hood; within it are con-
cealed the two honey-bearing crozier-like petals. The
method of pollination and the movements of the sta-
mens, &e., are the same as deseribed in the larkspur.
It is found in some ecounties in the West of England,
but has been so long cultivated that it may often be
an escape. It is the most deadly poisonous of all the
members of the Ranunculaceae. 1t has been long
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a favourite in cottage gardens, and has unfortunately
poisoned many persons who have eaten the root for
horse-radish. It ean, however, be easily distinguished
from the latter, in that the root is rather short, conical,
and tapering in the aconite, with a dark brown skin ;
while horse-radish is long, eylindrical, and pale-
coloured.
Orper 1I. BERBERIDEAE.

This order contains but one native plant, the
common barberry.

'Ber’bariﬂ vulga'ris, Barberry. Fl.f.,3+3+3. 3+ 3.
3+ 3. A shrub with spinous- toothed leaves (Fig.
A i',i} and racemes? of yellow flowers, the sepals and
petsﬂs being all coloured alike. The fruit consists of
a small scarlet, oblong berry (Fig. 2. 6).

The leaves on the woody shoots are fuscicled or
clustered, on account of the arrest of the branch
which should bear them (1, #). They spring from
the axil of a leaf reduced to 3-7 forked spines (1, a).
This structure is the result of growth in dry air; for
when the barberry is made to orow in a very moist
air, it produces no spines at all, but full-sized leaves
in- their stead. The leaves are often subject to the
attack of a fungus, which produces bright red spots
on them, called the barberry blight. When the
spores or reproductive cells are thrown off and can
fall on the leaves of wheat, they attack it, producing
the disease known as wheat-rust, from the red-brown
colour of the new spores produced. At a later period
in the autumn this form of the fungus bears black
spores, and is called the wheat- mildew. These, again,
give rise to a third kind of spore of an orange colour,
which now returns to the barberry, and so Lmeduce@
the blight, to run through the series in another year.

The flowers are pn:.culm,l in having their parts in

“threes,” a rare occurrence in dwnt;,lm]mm ; 1t oceurs
also in docks; but this symmetry i3 characteristic of

' A raceme has a main peduncle with pedicels to the lowers, If
these are wanting, the inflorescence is called a spike.
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monocotyledons. The petals have two honey-glands
at the base (2, b), between which lies the filament.
When the flower is expanded, as represented in (2),
if the filament be lightly touched at the base, the
stamen flies forward and the anther strikes the pistil,
as shown in (3). Of course if a bee has done this, then
she gets dusted with the pollen, and can transfer it
to another flower. This power of movement is due
to the so-called sensitiveness or irritability of the
protoplasm. The anthers, instead of dehiscing by

slits, as in butturcupﬁ, &'c., have little flaps which lift
upwards (4, «). This is the only British plant having
this peculiarity ; but it occurs in the garden bay-
laurel, introduced from the South of Europe. The
pistil consists of a single carpel, a vertical section
of which (5) reveals the presence of two ovules at
the base. The scarlet fruit is sub-acid, and is often
used for a conserve with a pleasant ‘acid flavour.
(7) represents a ripe seed, and (8) a vertical section
of one, showing the straight embryo lying embedded
in endosperm. A variety has been cultivated, of

D T ]
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which the fruit has no seeds, like sultana raisins.
This is due to the fact that the ovary may swell after
pollination, although the ovules may not have been
fertilized at the same time.

It is said that the inner bark of the stem infused
in beer has the reputation of curing the jaundice ;
but the idea was probably based on “he bllppUSItlﬂll
that as both are yellow, so ‘like cures like’! With
alum a beautiful yellow dye can be obtained for linen
and wool. The bark is very astringent, so that it has
been used for tanning leather in Poland, and in lieu
of quinine for fevers.

Orper III. NYMPHAEACEAE.

Of this order we have two genera, Nymplhaea, the
White, and Nuphar, the Yellow Water -lily.  Other
species are found all over the northern hemisphere.
The largest is known as Victoria regia, first discovered
in Bolivia about 18co. It first lowered in England
at Chatsworth in 1849. It is an annual.

Nymphae'a al'ba, White Water-lily. Fl. £, [r::-c .
D; ()] The flowers of water-lilies 1Lvm1,l t.hL origin
of petals from stamens ; a perfeet transition from one
to the other will be mm;li]_'}r seen on dissecting the
Hower (Fig. 3. 1, 2, 3 and 4). The petals arise by a
broadening of the hlmnent accompanied by a gradual
reduction of the anther-cells till they {JIHH:PIJL:LI alto-
gether. Another feature is the upward expansion of
the receptacle till it surrounds and adheres to the
ovary, called a disk (2); (D, in fl. f). The pet&la and
stamens adhere to the surface in ascending series (2),
s0 that if they be carefully removed the scars will be
seen arranged spirally at different heights upon the
disk, which completely invests the ovary. (5) is a
transverse section of the ovary, showing the numerous
cells and many ovules. 1If a seed be cut open verti-
cally, the embryo will be found lying in the per-
manent embryo-sae, sometimes called the ammiotic
sac, and surrounded by perisperm.

The ecircular or orbicular leaf, characteristic of
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water-lilies, is seen in other aquatic plants not belong-
ing to this order'; and, according to the researches
of an eminent mathematician, it appears that this
form is precisely the one best able to resist any strain
produced by running water, which might otherwise
lacerate it. If the petiole of a leaf or flower-stalk
be cut across and wetted with Indian ink, &e., good
impressions can be made showing the air-chambers,
characteristic of aquatic plants.

An interesting feature about this order is that all

Fia, 8. Nymphaeo alba,

the plants included in it so much resemble endogens
in certain features, that about half a century ago
a controversy arose as to which class it belonged.
The dicotyledonous embryo decided the point, but
the structure of the stem is much the same as that
of an endogen. Besides that, there is a like arrest of
the primary root ; the forms of the first-formed leaves
being narrow strap-like or linear without a blade,
then the blades are spear or arrow-shaped, then round,

U Limnanthemum (Gentianeae), Hydrocharis (Hydrocharideae).
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and finally peltate, are paralleled in the Avoideae of
endogens (Fig. 54). The fact is, that instead of these
features being proofs of «ffinity, they are simply
adaptations to a watery existence. They point to
the fact that the entire class of endogens has arisen
from aquatic exogens ; though many are now terrestrial
(the majority of the families of that class, however,
being still aquatic) they have retained features cha-
racteristic of water-plants, just as the form of sub-
merged leaves of Ranwnculus heterophylius is retained
when this plant grows on dry ground.

OrpER IV. PAPAVERACEAE.

The members of this order are characterized by a
milky or yellow poisonous juice; that of the poppy.
when hardened, forms the crude opium of commerce,
which yields morphia, &e.

Papa'ver, Poppy. FL f., 2. 4. c=. (abt. 8). Of this
genus we have four species with scarlet flowers, readily
distinguished by their ovaries. Thus P. Rhaeas, the
common field poppy, has a globular and smooth
“head’; P. hybriduim has a globular and bristly one
(Fig. 4); in P. dubivm it is elub-shaped and smooth,
while P. Argemone has a club-shaped and bristly
ovary. P.sommniferum, the garden or opium poppy,
has glaucous foliage and large white or purple flowers,
and is established in Kent. It is not known truly
wild, but is probably derived from P. setigerum of
the Mediterranean regions.

All the poppies have two sepals (1), which fall off
as the bud expands. The petals are crumpled in the
bud. The pistil consists of about eight carpels, co-
herent by their edges. Hence the placentas are
parietal, but plates bearing many ovules radiate from
them inwards, but do not meet in the middle (3, 6).
There is no style, but the stigmas (each corresponding
to the edges of fwo adjacent carpels) lie over the
plates or septa (2, 3), so that the pollen-tubes can
grow downwards, within the loose tissue of which the
septa are composed, and then emerge to enter the
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ovules on their surfaces. The tissues, especially
adapted for conveying the pollen-tubes in flowers,
are called conducting tissues. The fruit is a dry
capsule, which opens by holes or pores below the
roof-like summit (5, ). The seeds (7, 8) are albu-
minous (8«) and oily, but do not partake of the
poisonous prineiple of the milky juice. They contain
a minute embryo (8 6) at one end.

Our field poppies have no honey, and are only
visited by insects for pollen. They are readily self-

Fra, 4. Papaver hybridum,

fertilized, with the exeception of P. dubiwm ; for in
this species the stigmas are elevated somewhat above
the anthers, which in other species stand at about
the same height as the stigmas,

The ¢ gall’ of Seripture was most probably the opium
poppy - .

Chelidonium ma’jus, Celandine. F1. f, 2. 4. oo, (2).
This has a very poisonous and acrid yellow juice,
capable of blistering the skin, though a popular
remedy for eorns and warts. It has rather small,

' Planis of the Bible (Pres. Day Primers), p. 30.
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4-petalled yellow flowers, and long pods. It is often
found in hedgerows near villages, &e. The flower
and fruit resemble that of the wallflower, but although
the two valves separate from the placentas in a similar
manner, there is no ‘false dissepiment!’ Moreover,
the stamens are many instead of six, while the seed
1s albuminous, whieh is not the ease in the Cruciferae.

Glau'cium lu'teum, Horned Poppy. FL £, 2. 4. o
(2). This is a large plant with rough but glaucous *

11

Fra. 5. Fumaria officinalis.
leaves, growing by the sea on sand-dunes. It has
large yellow flowers, and pods sometimes a foot long.

Orprr V. FUMARIACEAE.

This order contains two genera, consisting of slender
herbs with smooth divided leaves and small irregular
Hlowers.

Fuma'ria officina’lis, Fumitory. Fl f, 2. 24(2).
(3.f), (3/). (2). This genus has four species and
several varieties. The two sepals, which have jagged

" Explained under the wallflower.,

* The glaucous or blue-green colour is due to the seeretion of wax,

as may be noticed in the cabbage, when water runs off a leaf with-
out wetting it. The bloom on a plum or grape is of the same nature.
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edges. are very minute and pink, like the corolla
(Fig. 5. 2, 6). Of the four petals (3, 4, 5) the pos-
terior' one is slightly gibbous or bulging at the
base (6), while the ante1m11 petal has no pouch.
The two inner petals are narrow and coherent by
their tips only (5). The stamens are six in number,
and united by their filaments in two groups of three
each (12). The anthers of the middle ones of each
group are two-celled, but those of the outer ones are
one-celled. The three anthers of each group form
three sides of a square (7) and enclose the horn-like
stigma (8). The flower is self-fertilizing ; (9) shows
the two horns or stigmas completely covered with
adhering pollen-grains. If visited by an insect, the
inner petals are depressed, swinging on a sort of
hinge, and the anthers are thereby easily exposed.
The ovary is one-celled and one-ovuled: it forms a
globular seed-like fruit (10), The seed is albuminous
with a minute embryo (11). (12)is a diagram of the
flower.
Orper VI. CRUCIFERAE.

This order contains twenty-five genera in the
British ISIE%, so great uniformity prevails that thc
fl. f, 4. 4. 2 + 4. (2)% will represent all but one?®
A few have conspicuous flowers, as the stock, wall-
flower, cabbage, &e., but the majority have minute
ones, as ﬁllepherd’ﬁ purse and watercress. They are
all herbs, and no poisonous plant exists in the order,
several being the source of kitchen vegetables. They
often contain a pungent juice. The following are
edible species — turnips, radish, kohl-rabi, horse-
radish, mustard, cress, cabbage, watercress, sea-kale,
cauliflower, broecoli, navew. Woad, a blue dye
obtained from Isatis tinctoria, wild on the eliffs by
the Severn, Tewkesbury, was used by the ancient
Britons for staining their bodies.

! These are really lateral petals ; but the flower becomes twisted
a quarter of a circle in position: see diagram (12).
* Tlm structure of the flower is L:\.p]mnﬂd under the wallflower,
' Senebiera didyma has only two stamens,
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I. Matthi‘ola, Stock, has two species, M. incana, the
origin of the Brompton stocks, and M. sinuata ; both
arow by the sea-side, having very hairy' or woolly
leaves, and purple flowers.

CoerrAN'THUS CHEI'RI, Wallflower. This,as a wild
plant, has rather small yellow flowers. It occurs on
old ruins, &e., having been cultivated from the Middle
Ages, and originally introduced from S. Europe.
As this plant is everywhere cultivated and easily
procured, the peculiarities of the flowers of the Cruci-
ferae will be here introdueed.

The flowers and buds constitute a flat-topped in-
floresecence, which is called a corymb ; but as the buds
open the stem elongates, forming a raceme, so that
fruits below, flowers above, and buds at the top, may
be seen altogether. Such is called an indefinite inflor-
escence, because the main stalk or pedunecle continues
to grow and is never terminated by a Hower.

Each flower has its own little pedicel, but, contrary
to what is usual, there are no bracts—i. e. ruadimentary
leaves, often coloured, from the axils of which flowers
proceed—hence the inflorescence of the Cruciferae is
sald to be ebracteate.

The sepals are slightly unequal in size, the two
lateral ones (i. e. while the flower is on the stem) will
be seen to be gibbous or slightly pouched at the base.
On removing them, the four petals together form
a cross, which suggested the name Cruciferae, or
‘cross-bearers.” They have broad limbs, but slender
stalks called claws, the petals being said to be
‘clawed.” Two shorter stamens will be seen at a
lower level than the four taller ones, hence the
stamens form two whorls, 2 + 4, a condition of things
not known outside this order. The shorter pair arise
from squarish, green, fleshy honey-glands, the pouches
of the sepals being just below them, to catech any
honey. The pistil consists of two carpels, as indi-
cated by the two stigmas. They are coherent, accord-

" Under the microsecope the hairs will be seen to Le stellate or
branching,



66 OUER. BRITISH WILD FLOWERS

ing to the second method deseribed above, so that
there ouglit to he only one chamber. The four lines
of ovules exist on the circumference in two opposite
pairs : but two extra outgrowths proceed from them,
and by meeting in the Imddlc and being, so to say,
welded tf}frethu constitute a sort of wall across the
ovary, &e]mmtuw off two rows of ovules on each side
of it. This is called the false -dissepiment ; for when
two carpels unite according to the first method, the
placentas, or ovule-bearing coherent margins, will be
in the middle of the ovary, the division aecross being
formed by the sides of the two carpels themselves.
When the pistil ripens, two valves split off from below
upwards, leaving a frame, formed of the opposite
placentas together with the false dissepiment between
them. This kind of long pod is called a siligua.

The wallflower and other conspicuously flowering
kinds are adapted for insect pollination. Thus, if
a blossom be looked at from ahbove. it will be seen
that there are two small spaces leading down to the
two glands ; and that if a bee alicht on the top and
pass its proboseis down the hole, it cannot fail to be -
dusted with pollen. The two stigmas branch off so
that the pollen gets lodged in the fork over which
the IJIG]JD‘?.Gif-: glides.

9. Bras'sica, Cabbage, Twrnip, &e. Of this genus
there are seven species, as well as several varieties.
B. oleracea, the wild cabbage, occurs on sea-cliffs.
It is the m‘igin of all the cabb&ge tribe, the different
kinds of which may be grouped under three types:
(1) ¢Greens,” or the globular-headed ecabbages and
Brussel sprouts, as well as the open-leaved and taller
savoys and kales; (2) the flowering tops, i.e. cauli-
flower and broceoli; and (3) the turnip-stemmed
kohl-rabi.

This species illustrates the great variability somc
plants possess, especially in the “artificial soil of culti-
vation ; for it is found that the greater the variety
there may be in the nature of the soil, the more will
a plant be likely to vary: and canversel}-', when
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a new variety has appeared, the cultivator should
orow it as much as possible in the same kind of soil.
This tends to ‘fix ' the variety, so that it may ‘come
true ” by seed, as all the usually cultivated forms now
do. B. campestris is a most variable species, and
has given rise to the turnip, swede and navew, as well
as the rape and colza. These last are cultivated for
the oil in the seed, and the root does not swell ; but
if the object be the ‘turnip’ then the oil is more or
less deficient, by what 1s called the law of compensa-
tion. B. Sinapis, the Charloek, is only too common
in arable land, where its yellow flowers are very
conspicuous. B. wigra, Black Mustard, is truly wild
round our coasts. It has ereet, four-angled siliquas
adpressed to the stem. The seeds have dark brown
skins!. B. alba, the White Mustard, occurs in eculti-
vated fields, and has spreading siliquas, terminated by
a broad flat bealk, usually without a seed. The seeds
have yellow skins. This is the one usually cultivated
with cress and eaten when the two cotyledons have
turned green.

15. Capsel’la Bur'sa-Pasto’ris, Shepherd's Purse.
This is one of the commonest weeds, easily recognized
by its little triangular pods (Fig. 6. 6). They are flat-
tened, with the very narrow dissepiment running across
the silicula. About eight insect visitors have been
observed, but it is a regularly self-fertilizing plant.

The figure shows the usual ebracteate or bractless
inflorescence characteristic of the Crucifer family;
namely, a corymb, or a more or less flat-topped cluster
of flowers and buds, which passes into a raceme when
in fruit. The basal or radical leaves of the shep-
herd’s purse are usually lobed, but those on the stem
or cauline, as in the figure, are without stalks or sessile,
and spear-shaped or hastate. (1) is a complete flower.
In (2) the calyx and corolla are removed. The stigma
(1, 2, 5) is rough and globular: such is usually the

' This is the same plant as the mustard of the parable. It has

bheen seen to grow higher than a man on horseback in Palestine,
according to Dr, Thomson (The Land and the Book, P. 414).

E 2
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case with regularly self-fertilizing flowers of this
family. (3) is a transverse section of the ovary
showing the narrow dissepiment. Hence the silicula
(6) is sald to be laterally compressed. (4) is an
ovule. (6) A ripe silicula (or little siliqua), (a, «)
being the valves, (0, the remains of the style) which
separate from the frame-like placentas (7, 8). (7)
shows the seeds attached to them in four rows: two
rows being on each side. (8) is the same with the
seeds removed.  (9) is a ripe seed. (10) is a vertical

f"";

oy

Fre. 6. Capsella Bursa-Pastoris.

section, showing the exalbuminous embryo with the
radicle, on the 11frht folded back upon the two coty-
ledons. (11) is a seed cut transversely, («) being the
radicle, (6, b) the cotyledons. (12) is an Embr;m laid
open.

23. Cram’be maritima, Sea-kale. Alarge herb with
broad, waved, toothed. glaucous leaves, oceurring on
faa,ndy sea-coasts. It has much branched cor ymbs of
white flowers, producing a one-seeded indehiscent
fruit. It can best be studied in the garden, for it was
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formerly eaten wild, but has been cultivated for 200
years in England, whence it was introduced to the
(‘ontinent.

25. Raph’anus, Radish. Of this genus we have two
species, R. raphanistrum and R. maritimum. The
flowers are in long racemes, the petals being white
or straw-coloured with purple veins. The former is
undoubtedly, and perhaps also the latter, the origin
of the garden radish. M. Carriere raised several
carden forms of various colours from the seed of the
first named wild speeies, and found that they pro-
duced the long form in a light soil, and the turnip-
rooted form in a stiff soil. Pliny, writing in the first
century, records how the Greeks long ago obtained
the latter kind from the former by growing it in a
stiff soil. A similar result has occurred with carrots.
By selecting seed from plants having the best formed
roots, these have become fixed and hereditary.

OrpeEr VII. RESEDACEAE.

This order is represented by two native species of
Mignonette.

Rese’da Lu'teola, Dyer's Weed, Weld. Fl. 1., 4. 3—5.
D; <. (3). This species has long, narrow, and un-
divided leaves. The petals in both species are very
small, yellowish white, unequal in size and fringed.
A large one-sided honey-disk, D, is inserted between
the petals and stamens. The pistil is peculiar in
opening at the top before the seeds are ripe. The
leaves of this plant were formerly used for yielding
a yellow dye. R. lutea has divided leaves; its fl. f.
being 6, 6. D; . (3). The disk is fringed.

As the garden mignonette is more easily proeurable,
a figure and description of the flower is here given
instead of that of the wild species. Its origin is
probably R. Phytewnia of S. Europe. It was introduced
in the middle of last century. (Fig. 7. 1) shows a
flowering spray ; (2) a flower with about six narrow
sepals («) ; (2, 0, 3) is a petal with a broad claw which
clasps the edge of the disk (4,5). (4) is a flower with
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the sepals and petals removed, showing the little
internode or gynophore () ; the stamens (5) with their
brownish-red anthers are inserted above the disk. (6)
is a half-ripe fruit with the persistent calyx and disk
(«) remaining. (7) is a transverse section of the one-
celled ovary with its three parietal placentas () and
rows of ovules. (8)is a ripened capsule open at the
summit (b). (g) is a seed, and (10) the same cut open
to show the exalbuminous embryo: (@), point of
attachment.

Fie. 7. Reseda odorata.

OrpER [X. VIOLACEAE.

This order contains seven species of the genus Viola,
one being the pansy. In all of them the floweris upside
down, in consequence of a twist in the peduncle.
The fl. f. is 5. 5. 5. (3). There are many varieties or
ﬁubaslpecies, according to the nature of their localities.

Vi'‘ola odora'ta, Violet. This is the only scented
species. The sepals are attached to a point above the
base, which hangs down like a little green flap, an
unusual condition. One petal is spurred, hence the
flower is irregular. Of the five stamens. two in front

.y -
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have honey-secreting appendages springing out just
below the anthers. These pass down into the spur.
The other three are without these tails; all of them
have a triangular orange-coloured flap at the top,
which close up round the ovary, so that when the
pollen escapes it accumulates inside the little cone-
like structure formed by the five anthers. The pistil
has a one-celled ovary; the style is slightly bent at
the base, forming a spring, while it terminates with
a bent beak-like process having a hole at the ex-
tremity; within this is the stigma. If an insect
should alight upon the lower petal, and pass its
proboscis down the spur, it must pass between two
of the anthers, and so get dusted with pollen. Carry-
ing it away, the orifice of the stigma of the next
flower visited secures it from the bee’s proboscis.

As a matter of fact, however, the sweet-scented
flowers of the violet do not set seed in this country.
It the leaves be lifted up at a later period numerous
minute buds will be found. These never open, but
contain rudimentary petals or none and stamens which
have their anthers laid on the top of the ovary con-
cealing a short flat stigma ; the ‘beak’ being entirely
wanting, the pollen is thus applied directly to the
stigma, Such flowers are cleistogamous. They set
an abundance of seed as the bursting capsules will
readily be found. There are three valves, each carry-
ing several seeds down the middle. Now, as these
middle lines are the placentas, it shows that each
valve must be composed of the halves of two carpels.

There are five species having the shape of the
violet, such as V. canina, the Dog-Violet, and V.

rﬂ'wffuﬁ the Wood-Violet. V, f;-umfm the Heartsease
or Pansy, has a much broader flower and differs in
having a globular head to the style, and never has
cleistogamous buds. It is a very variable plant, and
was the origin of numerous garden forms cultivated
in 1720; but a new series was raised in 1810. They
have been subsequently crossed with V. :;mmh,‘fmrf
and V. lutea, &c.; so that existing forms are often
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hybrids. Fig. 8 illustrates the various organs as
follows: A is a lowering stem which bears leaves («)
and their stipules (/). Each flower-stalk has two
little bracts (seen on the flower to the right). These
are rudimentary leaves'. The sepals have basal
appendages, shown in the bud (4). (1) is a flower
from which the sepals and petals have been removed.

Two of the stamens (1, 2 and 3) carry honey-
secreting appendages, which lie within the spur which
one of the petals possesses; the other three stamens

Fra. 8. Viola tricolor.

have no such tails (4). (2 and 3,«) are the orange-
coloured prolongations of the connective, which meet
and form a cone-shaped structure round the ovary (1).
(1, 5, 7 and 8) show the pistil, with the globular head
and the orifice leading to the stigma within, and a
tongue-like flap in front which catches the pollen.
(6) is a transverse section of an ovary showing three
parietal placentas with their groups of seeds, each

' They are usually regarded as two stipules ; but their central
cords rise out of the eylinder of cords in the stem exaetly as do
those of true leaves,
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arising from the union of two carpellary margins. (8)
is a vertical section of the stigmatic and hollow head.
(9) a ripe capsule dehiscing by three valves. Each
valve carries a group of seeds down the middle. This
shows that each valve is really composed of half one
carpel and half another. The dehiscence is called
loculicidal. (10) a seed, and (11) a vertical section
of a seed, showing a straicht embryo embedded in
endosperm.

afFiTTee

Fra. 9. Polygala vulgaris.

Orper X. POLYGALEAE.

One genus represents this order.

Polyg'ala vulga'ris, Millawort. FI. 1., 5. [(5)- (4, 4)]
(2). There are three species, all being small herbs
with blue or white flowers. The structure is very
peculiar. There are five sepals, the two inner are blue
and much larger than the other three (Fig. 9. 2,0, ¢),
which are green. They, however, turn areen after-
wards in the fruiting stage. The five petals are all
united together (2, d, e; 3, 4, ¢) by being adherent to
the split-tube’ (3, 4, e/ ; 5, «) of the eoherent filaments
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of the stamens. The largest petal has a fringe or crest at
the summit (3, ¢; 4, ¢). There are eight anthers, four
on each side of a SPDDI]*‘!]JE.PEL] extremity of the style
(4, b; 7.¢). The stigma is a knob (7, b) at the base of
the spmm. The two anther-cells of each of the eight
stamens become confluent, so that they resemble four
short fingers of a glove with the tips cut oft (4, a; 5, D).
Each of these two groups of anther-tips grip one of
the edges of the spoon, into which they pour their
pollen. The ovary is supported by a little stalk or
gynophore and is two-celled (8). Each cell contains
a pendulous ovule (8). An insect on inserting its
proboseis to the base of the flower glides it over the
sticky knob-like stigma, and on withdrawing it carries
away some pollen out of the spoon. Then it transfers
it to the next flower visited. Notwithstanding this
elaborate contrivance the flower is often self-fertile,
in consequence of the pollen being deposited at the
lower end of the spoon, which comes in direct contact
with the stigma. After fertilization, the two large blue
sepals turn green and enclose the pistil. The capsule
dehiseces at the top (9 a, b). The seeds have an exeres-
cence or caruncle (10, @). (11) is a vertical section of
a seed, showing the embryo, with large cotyledons (0),
lying in endosperm.

OrpeER XII. CARYOPHYLLEAE, |

This order consists entirely of herbs. They all have
opposite, entire, i. e. smooth-edged leaves arising from
swollen nodes. The inflorescence is definite and eymose
(ef. p. 158). The pistil has a single ovarian chamber
with a central column, called the free central placenta,
which bears many ovules. It arises by the rupture of
the septa; for at first the walls of the carpels meet in
the middle, giving rise to an axile placentation, but
on the growth and expansion of the ovary, t the septa
break away. BExeept in Polycarpon, the styles are
always entirely free, and usually rather long. The
fruit is a ecapsule fl[‘hlbm]lﬂ‘ by teeth at the summit.

e, il . e il
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The seeds are albuminous, and in the majority the
embryo is coiled round a central perisperm '.

The order is divided into three tribes: the first con-
tains the genus Dianthus, which is the source of all
our garden pinks, carnations, and piceotees. Lychnis
and Silene supply a few garden plants as well. The
second tribe furnishes a few for cultivation, such as
Cerastiwm tomentosuwm, but is echaracterized by includ-
ing many so-called insignificant weeds, as chickweed,
pearlworts, sandworts, &c. The third tribe contains
only one plant, Polycarpon.

Avtificial Key to the Generd.

Trise I. 8ileneae. Fl.f, (5).5. 5+ 5. (2), (3) or
(5). Cal. and Cor. separated by an internode
or gynophore. Pet. clawed.

L. linear, styles = ... Dianthus, 1.
L. broad, styles 2 ... Saponaria, 1%,

styles 3 ... Silene, 2.
Pet. with scales, styles 5 ... Lychnis, 3.
Pet. without scales, styles 5 > Githago, 4.

Trise II. Alsineae. Fl f. 4-5. 4-5. 4-10. 13),
(4) or (55. No gynophore. Pet. not clawed.—
Stipules, o.

Pet. notched, styles 3 ... Cerastium, 8.

Pet. cleft, styles 5 ... : Stellaria, 7.

Pet. entire, styles 3 Arenaria, 8.

Pet. entire or o, styles 4-5 SBagina, 9.
Stipules, membranous, white,

styles 5... Spergula, 10,

styles 3... ... Spergularia, 11.

Triee 11I. Polycarpeae.
L. 4-whorled. FL f. 5. 5. 3. (3), styles 3, coherent Polycarpon, 12.

L. sileneae. This tribe is at once recognized by
the tubular calyx, within which are petals with long
claws, and sometimes having a little fringe or scales at
the top of the claw (Lychnis). Between the insertion
of the calyx and corolla is an internode or gynophore.
The honey-disk is between the stamens and the pistil.

|. Dian’thus, Pink and Curnation. FL £, (5). 5.

' Botanists distinguish between endosperin, formed within the
embryo-sac and embedding the embryo, and perisperm. whiel
consists of nutritive matter laid up in the tissues of the nuclens
which sometimes remains after maturity,
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5+ 5, (2). This genus contains four British species,
and two others long cultivated and now naturalized
on old walls, &e. These are D. Caryophylius, the clove
pink, the origin of carnations ; and [). plumarius, the
origin of the garden pinks.

The species which are genuinely native are D). caesius,
the Cheddar pink, which grows on the limestone rocks
of Cheddar; 0. Armeria, Deptford pink, a very small

Fig. 10. Dianthus deltoides.

flowering species ; D). deltoides, maiden pink, found on
dry places. These are rare plants.

The illustration (Fig. 10) is that of D. deltoides, var.
glawcws, characterized by being very glaucous, and
not downy. Its bracts are four in number (4, @), and
the petals are white. It is found near Edinburgh and
(‘roydon. (1) is one of the fringed petals ; (2) a lower
from which the calyx has been removed from the
circular rim seen below; as well as the petals which
were inserted with the stamens on the top of the short
internode or gynophore («). The stamens are repre-
sented in the immature state of the flower, and would

A N ————
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be quite concealed within the calyx: the stigmas are
immature at this stage also. (3) I'EPIES'E]ltE the ad-
vanced stage of the pistil, with the spreading stigmas,
showing a vertical section of the ovary with the free
central placenta (a). (4) is a ripe capsule, dehiseing
above by four teeth. {q} 18 a ripe seed. (6)1s a ver-
tical section of a seed showing the straight embryo,
(7). This is exceptional in the “order. The embryo 1s
usually coiled round the perisperm («), as shownin 4.
This represents a seed of chickweed.

The fertilization in D). deltoides. which is probably
much the same in other species, is as follows. The
honey-disk, which surrounds the stalk of the ovary,
is only readily accessible to Lepidoptera. The petals
first of all spread outwards ; then the five outer anthers
which dehisce first protrude one after another, the five
inner still remaining within the calyx. After a period
these inner protrude, the styles all the while being
(uite immature within the tube of the calyx. After
all the stamens have withered, then at last the two
styles emerge and elongate: they become spirally
twisted, an advantage, in that some point must thereby
be touched by the insect. Thus the flower is strongly
protandrous, and self-fertilization precluded.

2. Sileme Cucu'balus, Bladder Campion. Fl. f,
(5)-5- 5+5-(3). The genus Silene is also known as
‘catchfly, and contains eight species; the present onc
is easily recognized by its inflated calyx,suggesting the
name. The whole plant is glabrous and even glaucous.
The five stamens standing before the petals are some-
times adherent to them. An allied species, or rather
variety, S. maritima,is common by the sea; the flowers
vary in being sometimes only staminate ; others only
pistillate. The bladder catchfly or Lﬂnlpl{}ﬂ is some-
times eaten as asparagus or instead of green peas, the
young shoots having the flavour of both.

8. acau'lis, Moss Campion, is a densely tufted species,
with pink flowers, found as high as 4,300 feet on alpine
rocks, from Forfar southwards. It is one of our tr uly
arctic plants.
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3. Lychmis Flos-cucu'li, .Rn:n:rf ged Robin.  This
genus only differs from Silene in having five styles
instead of three. This species is known by its laci-
niated or jagged petals, and is common in meadows.
It has about sixteen insect visitors. L. diwrna, Red
Campion, and L. vespertina, White Campion, are much
alike. except in the colour; they are both dioecious;
the female flowers being at once recognizable by
the calyx investing the globular ovary. They are
tall branching herbs with softly hairy, broad leaves.
L. alpine is a tufted plant, four to eight inches in
height, growing on alpine moors and ravines to 3,200
feet : the flowers are rather large for the size of the
p]ﬂ-l‘lt being half-an-inch in diameter, with rosy-
coloured petals. It oceurs on the Alps, Pyrenﬂes, and
in the arctic regions. It is a member of our true
alpine or arctic flora, and as it does not occur on
low-lands between these mountains and the aretie
regions, it is thought that it spread from the north
when the climate was generally ‘arctic,” as far south
as Spain. When the temperature rose till it became
temperate, these arctic plants then survived only on
those heights where the climate was favourable to
them.

4. Githa’go se'getum, C'vrn-cockle. F1. f.,(5). 5. 5+ 5.
(5). This is a very common tall annual herb flﬂqm;m-
ing cornfields. The flower is of the same structure as
that of Lychnis, but the sepals are prolonged into sub-
leafy tips, and the petals have no appendages. The
flowers are solitary, nearly two inches in diameter,
and pale purple.

TriseE II. Alsineae. This contains seven genera,
most of them being very small herbs, and nearly all
with small white Howers. The commonest are the
following.

5. Cerastlum Mouse-car Chickweed. Fl f., 5. 5.
5+ 5. (3) There are eight species, one of the com-
monest being C. ;ﬂ'u:infmtwu which assumes various
varietal forms and grows in fields and dry places. The
flowers are usually densely compacted together, and
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when ripe the rather long capsule is curved. The
petals are only slightly notched in this genus. not
deeply cleft, as in the next, Stellaric. Moreover, Ceras-
tiwm is generally more hairy than Stellaria. The
buds very often do not expand, so that they remain
cleistogamous.

6. Stella'ria, Stifchiwort. This chiefly differs from
Cerastiwim in having five styles instead of three, and
in being more decidedly glabrous. The three com-
monest species are S, Holos'tea (Fig. 11), the Great

Fre, 11, Stellaria Holostea.

Stitehwort, S. media, Chickweed, and N. graminea.
The first has long narrow or grass-like and acuminate
leaves (1), and large white flowers, upparently with
ten petals, but each petal is really cleft almost to the
base (2)'. It is excessively common in hedges, and
blossoms in early summer.

The flower contains five honey-glands, one at the
base of each of the outer stamens. These latter mature

' This has so often deceived beginners, that it is worth while

reminding them that it is never i_"-l'lﬂllgl"l to merely look at a flower
without dissecting it.
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their anthers first, then those of the inner dehisce, and
finally the stigmas mature. Though strongly protan-
drous, the stigmas can reach the anthers, and often
get pollinated by self-fertilization.

(2) Represents a vertical section of flower in the
protandrous stage, the styles being still short and
immature. (3) is a diagram showing the imbricated
sepals and petals, and the originally three-celled ovary
before the solution of the septa. (4) is the pistil
matured. (5) is a capsule bursting by six valves:
(6) a seed ; (7) section of a seed, showing the embryo
coiled round the perisperm ; (H} a seed cut at right
angles to the position in (7).

H media, Chickweed, 1s a familiar weed of cultiva-
tion, easily rﬂ{:ugnimd by a line of hairs running down
the internodes. The leaves are broad, and the flowers
minute. There is great variation in the size of the
petals and number of stamens; thus, the petals may
exceed the sepals in length, when it is known as the
variety grandiflora. This occurs in Mediterranean
regions. This, as well as one with the corolla not
exceeding the calyx, has ten stamens. Our English
varieties have small petals, and usually five or three
stamens only. Lastly, a common form in Malta, &e.,
1s one with no corolla at all, and only two stamens.
This is always cleistogamous. In cold weather, in
summer, in shady places, and all through the winter,
our English forms remain cleistogamous.

S. graminea looks like a slender form of S. Holostea,
having much finer leaves and smaller flowers. It is
common in grassy places, and blossoms in June; the
three-nerved sepals are sub-coherent, and the petals
about equal them in length. Two other species,
S. palustris and S. ufequeﬂm oceur in marshy places.
and agree with S. gramines in having coherent
sepals.

OrpEr XV. HYPERICINEAE.

One genus containing eleven species represents the
order. They are all herbs, with opposite entire leaves
.and yellow flowers.

RS —
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erpar'icum perfora’tum, St. John's Wort. FL f.,
(5)- 5 (), (%), (). (3). This common species has
ml urlfmds i the leaf, whlch if held to the light, appear
as translucent dots, hence the name. The HEPEJS are
slightly coherent at the base, with black glandular
dots on the margin. The petals in all the species are
very oblique : i.e. a line down the middle does not
divide the petal into two equal halves. These and
the anthers have also black dots. The stamens are
very numerous, but a careful dissection will show
that they are united at the base into three bundles
or phalanges, as represented by the floral formula. The
stamens mature their anthers from within outwards,
so if the flower has not been crossed, the long pro-
Jecting styles will have their stigmas dusted by the
outermost anthers, There is no honey, but bees visit
it for the pollen ; about thirty visitors have been ob-
served.

The St. John’s worts have a yellow resinous juice;
they are in fact somewhat allied to the gamboge tree.
They were for ages regarded as valuable drug plants,
but are no longer held in esteem. The dried plant
boiled in alum dyes wool yellow. It is regarded as
a charm against storms on the Continent and in Wales;
and 1s hung in windows on St. John's Day for that
purpose. H. calycinuwm is a common trailing shrub
of our gardens, having very large terminal yellow
flowers, sometimes known as Aaron’s beard, from its
numerous stamens.

Orper XVI. MALVACEAE.

This order contains three genera; all are stipulate
herbs, excepting the ¢ Tree Mallow,” which is a shrub
or small tree, six or more feet in height. There is
often a downy pubescence consisting of stellate or
branching hairs on the surface. The numerous
anthers on the united column of filaments 1s the
great characteristic feature of this order. They arise,
as e.g. in Malva sylvestris, from tL!l tubereles, which
rlevdop imto the eoherent tube of filaments l:l“]g+ 2),

P
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These latter keep subdividing until there are three
anthers to each, or thirty in all. Each anther bein

originally two-celled, becomes unilocular by the obli-
teration of the partition (1). No member of this
order is poisonous, but as they possess much muecilage,
they have been wused in medicine and (the marsh
mallow) in preparations for coughs. Of important
foreign plants, mention must be made of cotton, this
being the hair on the seeds of the species of Gossypiun.

Fra, 12.  Malva sylvesiris.

It is a native of Peru and of India. Cotton is only
once mentioned in the Bible (Estheri. 6'), in which
it is said that the eurtains of the palace at Shushan,
in Persia, were made of cotton, blue and white.
Many large-flowered species of Hibiscus and the holly-
hock are cultivated for their beauty. .

Mal'va sylves'tris, Common Mallow. FI. f., [3 Br.;
(5)]- [5- (%= /)]. (s=). This is a common herb with
larce mauve-coloured flowers (Fig. 12). There are
three small bracts or bracteoles adherent to the

' Plants of the Bible (Pres. Day Primers), p. 25.
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ea.lj,x (3, @). The sepals are valvate, the edges
being turned outwards. The petals are twisted up
£1}11:51,115; or contorted in the bud. The stamens are
numerous, coherent by their filaments into a hollow
tube. The five free petals are adherent to the
basc of it'. To find the pistil the tube must be split
open, when it will be seen quite free within it (2)
The one-celled anthers (1) mature and shed their
pollen hefore the stigmas are mature or appear above
them (2), and it is not until they have shrivelled that
the numerous purple stigmas grow up and out of the
middle of the tube. The flower is thus strongly prot-
androus. The honey is secreted in five little pits
- protected by hairs between the bases of the petals.
Thirty-one visitors have been seen to come to it. The
fruit consists of a flattish cheese-shaped ring of carpels
(3, 4), enclosed by the persistent ealyx. The carpels
break asunder, but each remains investing a seed
(5, 6). The seed is exalbuminous (6). The embryo
has rather large and folded cotyledons (6, @). These
convolutions are well seen if an entire fruit be cut
transversely. (6, b) is the radicle.

Mal'va moscha'ta, Musk Mallow. This has la ge
pink flowers and divided leaves. A white variety is
in cultivation. The structure of the flower is the
same as in the flowers of the common mallow. It is
also strongly protandrous.

Mal'va rotundifo’lia. This is a mueh smaller
plant than the other two species, lying prostrate in
waste places, and has small pink flowers. In these
the stigmas protrude nearly simultaneously with the
anthers, among which they intertwine, so that it is
a self-fertilizing species. Only three insects have
been seen to visit it.

Lavatera arborea, Trvec Mallow. F1.f., (3 Br.); (5).
5. (== f)]. (ec ). This only oceurs on mm1t1me rocks,

' As epipetalous deseribes the condition of stamens when adher-
ent to a gnmopetalous corolla ; so some botanists regard the petals
of mallow as epistaminate, because they are free while the stamens
are coherent to which they adhere.

2
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and 1s sometimes grown in gardens by the sea. It
grows from three to six feet in height, has broad
leaves, and purple flowers. The epicalyx (Br.) has
three very large ovate, i. e. egg-shaped, lobes.

OrpErR XVII. TILIACEAE.

This order i1s represented by two species of lime,
considered as natives, as well as the one commonly
planted, intmduced from Europe, viz.—

Tru1a vurnaa'ris, Common Lime or Linden. FL 1.,
5.5 9. (5} The Enﬂheh species are 7. ;th:ﬂuﬁ;h&
and 1. platyphylios, the Large-leaved Lime. These
two are found in woods, but the first named is more
readily met with. The leaves are oblique, one half
being smaller than the other at the hase. The ex-
panding buds in early summer well illustrate how
plants are enabled to avoid the evil effects of a chill.
As the bud expands its brown stipular bud-scales are
thrown oftf. The leaves are now seen to be condupli-
cate, 1. e. the two halves are folded together, and they
bend downwards, while the inner stipules grow more
or less covering the edges of the leaves. As the first
leaves enlarge they rise up again, and gradually as-
suming a horizontal position, protect in turn the more
delicate and undeveloped leaves below them. The
object is to place the surface of the leaves, as long
as they are immature, in a vertical position, as the
radiation of heat is much less liable to injure them
then, than if they were horizontal. The buds should
be examined in different stages. A very similar cur-
vature of the growing bud will be seen in the elm
and hazel, and in the leaves of the walnut, in which
each pair of leaflets are folded, while the leaf-stalk is
at first strongly curved downwards.

The flower-stalk is attached to a long bract for about
half its length.

With regard to the flowers, the unusual occurrence
of the sepals secreting honey is here met with ; each
sepal forms a little “bowl which contains it. The
numerous stamens are mostly free, occasionally a

S
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slwht coherence between some of them may be seen.
It mml}r ripens its seed in this country, though
abundantly visited by bees. Fourteen visitors have
been noticed in Germany. The inner bark of the
lime can be stripped off in ribbons. It is this which
supplies the material of garden matting or bast mats,
principally imported from Russia. Another genus,
Corchorus, supplies the fibre l;m:}wn as Indian jute.
It is from this that the ‘gunny’ bags are made in
which rice is imported.

Orper XVIII. LINEAE,

This order contains two genera, and takes 1ts name
from Linwm, the Flax, from which word is derived
linen and linseed (Fig. 13. 7).

Li'num ecathar'ticum, Purging Flaxz. Fl f., 5.5
(545 std. f). (5). This is a small annual, two to ten
inches, with opposite very small elliptical sessile
leaves, and small white Howers on forked spreading
pedicels. It is common among grass in heaths and
pastures. The stamens are coherent by the bases of
the filaments; five, really the inner whorl, have no
anthers, and are therefore called staminodes (std. 3, @).
The fruit is a globular capsule. It is mostly self
fertilizing, as 1t 1s rarely visited by insects.

L. perenne (Fig. 13). This is a somewhat rare
species, but grows on the chalk hills near Cambridge
and elsewhere on the east side of England. It is
from one to two feet high, wiry-stemmed, with narrow
linear leaves, and bright blue flowers. They are
remarkable for being dimorphic; in that, while all
the flowers on one plant may have the five stamens
shorter than the five styles, in all on another, it will
be the reverse (Fig. 13. 2, 3); but if the two kinds of
flowers be compared the short styles will be found
of the same length as the short stamens, and similarly
with the long ones. This necessitates intererossing :
and Darwin found that the pollen took no effect when

applied in the wrong way, so that it could not be
self-fertilized in his uxperiments. This is not always
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the case with such dimorphism ; for primroses, which
are similarly dimorphie, can be fertilized any way,
but with different degrees of fertility. Nor must
these conditions be regarded as absolute or unchange-
able. Indeed, a plant of this kind of flax, raised from
English seed in America, which for fourteen years had
never fruited, only one form being there, sudtﬁan]}' bore
a number of capsules, because every flower had become
homomorphic and self-fertilizing, i.e. the stamens and
styles were of the same length, just as in L. cathai-

Frc. 18. Linwm perenyie.

ticune. The following are further details of the floral
structure. (Fig. 13. 4) is the ovary of the pistil, the
styles having been cut away. (5) is a transverse
section of the ovary showing the axile placentae with
five slender septa, two ovules being in each chamber
(@), but partially separated by a dorsal plate extending
from the mid-rib inwards. (6) is a capsule, the ‘ boll’
of flax growers, bursting and showing the ten divi-
sions. (8) is a vertical section of a seed with the
large embryo; (@) is the radicle. This is very oily
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and supplies the linseed oil from the flax. plant. It
rapidly oxidizes, and is thus a drying oil, used in
painting. The testa or seed-skin swells into mueilage
with water (just as cress and plantain seed do); hence
the value of linseed for poultices.

L. angustifo’lium is occasionally met with, and has
pale lilac-blue flowers.

L. ustraris’simuM, Comvinon Flaxw. This 1s not
indigenous, but occasionally found wherever it is cul-
tivated for the fibre or oil from the seed. The fibre
1s obtained from the inner bark, as in the lime tree,
called the pericycle, and consists of long cylindrical
tubes pointed at each end, with a very thick flexible
wall. It thus gives flexibility and elasticity to the
stem of the plant, as well as to cordage made of it.

Flax is the earliest known material used in textile
fabries, the mummy cloth of the ancient Egyptians
being entirely made of it. It is frequently mentioned
in Seripture!. The expression ‘the smoking flax’
refers to the use of the ‘tow’ for the wick of oil
lamps.

OrRDER XIX. GERANIACEAE.

All the members of this order are herbs, and com-
prised in three tribes, viz. I. Geranieae, containing
two genera, Geraniwm and Krodiwn ; 11, Oxalideae,
with the genus Owalis, Wood-sorrel ; and II1. Balsa-
mineae, also with one genus, Impatiens, Balsam.

Geranium, Geranium. FLE, 5 5 5+5.(5). There
are eleven species of geranium. Four of these arc
perennials, the rest annuals. G. pratense (Fig. 14).
This is not uncommon in moist meadows in some
counties (e.g. Derbyshire, near Bakewell), but none
of these four are as abundant as the annual species.
This one has large blue-purple flowers, and has long
been cultivated. so it may be met with for examina-
tion. The pistil is the most characteristic feature of
the flower; for it consists of five carpels (3, 4, 5, 6),

' Plants of the Bible (Pres. Day Primers), p. 18,
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united by their margins only (5, b) ; the ovaries are
one-ovuled (5, «); the united styles (2, 4) form a pro-
longed * beak ;° when ripe (6) each carpel separates
from below upwards, bursts and discharges its seed (7).
It is this long beak which suggested the name crane’s-
bill: and to the next genus, stork’s-bill.  Other
details, given in the figure, are (2) the ten stamens in
two lengths dehiscing around the immature adpressed
stigmas. (4) The stigmas spreading after the anthers
have shed their pollen; (8) and (¢) are vertical and

Fra. 14, Geranium prafense.

transverse sections of seeds showing the curved em-
bryo (1c), without any albumen. (11) are glandular
hairs seen on the surface of the plant in (1) and (6).
Of the annual species, (. molle, with softly hairy
round but indented leaves, G. columbinuwm and
(. dissectunm, with mueh divided leaves, are not un-
common in waste places, having small mauve-coloured
flowers ; but G. Robertianwni, Herb-Robert, is perhaps
the commonest. It has three-partite leaves, and
dissected lobes, arising from swollen nodes. - The
sepals are long-awned, and covered with long spread-
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ing hairs. The whole plant is of a reddish colour and
strong-smelling.  The flowers are red.

Orper XXIV. SAPINDACEAE.
Tribe ACERINEAL.

This order is represented by two trees, the maple
and the sycamore, both belonging to the same genus
Acer.

A'cer campes'tre, Common Maple. = =)
5—9. D; 8. (2). This is a small 1;1{.& common 1n

Fie. 15, Acer campestre.

hedgerows, having roundish lobed leaves and corymbs
of green flowers (Fig. 15. 1—4). There is a thick
honey-disk between the petals and stamens (2, «),
which are inserted upon it. The ovaries (2) develop
long horizontal wings as the fruit ripens. Each
contains a single exalbuminous seed (6), with folded
cotyledons (7). A winged fruit is called a samara.
It occurs also in the ash (Fig. 86. 10) and the birch.
The wood is beautifully marked and useful for
turnery work.

A. PseuporvAT’anus, Great Maple or Sycamore.
This is a much pla.ntf;.d tree introduced from Middle
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Europe. The five-angled leaves resemble those of
the plane, also introduced; hence it is sometimes
called the ‘plane of Scotland.’ The sap, like that of
the N. American sugar-maple, contains sugar, and the
wood is also used for turnery. It is very subject to
a parasitic fungus, which makes black blotches on
the leaves. Kven the leaves of extinct speecies found
in a fossil state are sometimes similarly marked. The
fruit develops its two winged samara at an angle
(5), instead of being horizontal.

Orper XXV. LEGUMINOSAE.

Sub-order PAPILIONACEAE.

The British members of this family are divided
into six tribes ; but as there is a great uniformity in
the structure of the flowers, though coupled with con-
siderable diversity in their general appearance, the
genera are easily distinguished. Taking the broom
and pea as representatives, the floral formula of the
former i1s [(5). 3, (2). (5+5 /)] 1; that of the latter
being [(';,) 3,(2). (5+4,f), 1]. 1. There are seven-
teen British genera, of which four, viz. Genista, Uler,
Cytisus, and Ononis, have the ten stamens all more
or less coherent by their filaments or monadelphous :
while all the rest of the genera have nine coherent,
and one, the uppermost stamen, free. This condition
is called diadelphous. The pistil in all consists of
a single carpel, the fruit being a legume, the typical
form being that of a pea dehiscing by both dorsal and
ventral sutures. In some cases it bears but one or
two seeds, and is indehiscent, as in Onobrychis sativa,
sainfoin (Fig. 16. 8). This order is characterized by
having some very poisonous members, as the garden
Labuwrnum, allied to our broom, while two British
species of Lathyirus, L. Aphaca and L. hirsuta, are sald
to be so. On the other hand, it contains the most
valuable of all vegetable foods, as peas, beans, and
lentils. They contain more of the essential element
of food, nitrogen, than any other plants. lt appears
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that the ‘nodules’ found on the roots of leguminous
plants contain bacterioid fungi, which by some un-
known method can ‘ fix ’ the nitrogen of the air; this
by their mysterious aid is then secured by the plant.
This union for mutual benefit between the fungus
and its host is called symbiosis (Fig. 16. 7).

This order supplies a greater diversity and number
of plants useful to man than any other. It contains
gigantic timber trees as well as small herbs, culti-
vated for their flowers. Numerous edible fruits and
seeds, besides beans, peas, and haricots, are eaten in
other countries; many, as clovers, sainfoin, and
lucerne, are fodder erops. Medicines, as senna (Cassia)
and broom, &e., gums, arabic and tragacanth ; fancy
woods, as rosewood, laburnum, &e. Many plants are
poisonous, as laburnum, and even the roots of the
scarlet-runner are narcotic ; and Physostigma, the very
poisonous bean of Calabar, was used as an ordeal by
the natives. There are several dyes, as indigo (a vio-
lent poison), peach-wood, genista, &e. Other plants
would be too numerous to mention.

Artificial Key fo the principal Genera.
Moxaperprnous, Corolla yellow.
Calyx shortly two-lipped, lips deeply toothed,

green Genista, 1.
Calyx shortly I:wmhppul Ilpaﬂhs(.un,l_'r tq:mth{,d

green : Cytisus, 3.
Calyx deeply two- I1ppt;=d ]lll‘: uhsuuﬂy tuathed

ur]low Ulex, 2
Calyx deeply five- tmthed ‘corolla red , Ononis, 4.

Draperemovs. Leaves tut'ulmte
Fls. sub-capitate, explosive; legume spirally

coiled : Medicago, 6.
Fls. in long m(mmq, |1f|!|-{11}]t}511< lf-,rgume

straight .. Melilotus, 7.
Fls. in |IE£I+.’1H st, LIH]K‘[EI!UU':'- Trifolium, 8.
Fls, sub-umbe ]Iﬂtr with a trifoliate bract Lotus, 10.

Leaves pinnate,

Fls. yellow or reddish, calyx inflated ... Anthyllis, 9.
Fls. w]ul:i, legume cylind., many-jointed . . Ornithopus, 13.
Fls, ye I1uw Inrrumv flat, 'l"'llt'\-i}ﬂ, notched ... Hippoerepis, 14.
Fls, pink ; ]lj:,l'lllllr." one-seeded ... ... Onobrychis, 15.

Fls. eream or blue-purple ; one-seeded, with
lower edge infolded ... Astragalus, 11,
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Fls. yellow ; with upper edge infolded ... Oxytropis, 12,
L. with tendrils ; standard narrow ; style,

hairy all round below the stigma, or mostly

on the under side : Vicia, 16.
L. with tendrils: standard broad ; - ":1'.-".1'. dilated

upwards, lmil:-, only on the upper (posterior)

side Lathyrus, 17.

1. Genis'ta tincto'ria, Dyer's Greenweed. There are
three species of this genus:; the present one was
formerly used for a yellow dye. hence its name,
(. anglica, Needle Furze, so called because of its very
prickly nature, is found on dry heaths and moors,
while a third speecies, G. pilosa, is rare. They are small
and woody-stemmed plants with yellow flowers. The
flowers are irregular, and as the forms of the petals
are chmacteuatxc of all the members of the family,
the following description will apply to the whole.
The largest uppermost and posterior petal is called
the standard, or vewillum ; the two lateral petals are
called the wings, or alae ; the two in front, which are
slightly coherent along their lower edges, form the
keel, or carina. The wings and the keel are often
‘locked * together by protuberances on the latter
which fit into depressions on the former; in some
genera this actually results in a coherence. The
petals have long claws, by which they are inserted
upon the disk b}r the edge of the sepals. If] e.g. the
bottom of the calyx of a pea be examined, 1t will
be seen to have flattened out, as it were. This
really means that the extremity of the flower-stalk or
receptacle has extended so as to develop a honey-
secreting surface between the stamens and pistil. In
the pea and all others with an upper free stamen, the
honey is within the staminal tube, and one stamen
1s free, so that insects can obtain it. In the four
genera named above, in which the ten stamens are
all joined, there is no honey, but bees, &e., come
for pollen ; and in the Genista there is a peculiar
irritability in the petals and style. If a flower he
observed when first fully grown, the wings and keel
project horizontally, or nearly at right angles to the

————— |
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standard ; now, if the observer thrust a pointed pencil
down to the base of the standard, the flower explodes,
the wings and keel drop down vertieally by the con-
traction of their claws, the stamens with the included
pistil rising up vertically ; and if a bee be supposed
to have performed this operation, it will get a cloud
of pollen thrown over it. This peculiarity is charac-
teristic of other species of Genista as well as the
present, in which it may be readily observed.

3. Cy'tisus scopa’rius, Bioom (Fig. 16). This
shrub usually has no leaves, but when present they

Fra. 16.  Cylisus scoparius (1-5 ); &e.

are trifoliate (1, ). The style is remarkable for its
great length. When the flower is first open, it is
about the same length as the anthers of the five
longer stamens (1, H) ; but afterwards it grows spirally,
s0 as to come down and to place the stigma among
those of the five shorter stamens (2).

The following is the method of fertilization by bees,
as observed by Prof. Hermann Miiller. ¢ The hive-
bee on alighting grasps the alae with its mid and
hind-legs, thrusting its head and fore-legs below the
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vexillum. The alae and carina are thus pressed
down, the carina opens and the five shorter stamens
spring out, foreing the pollen upon the underside of
the bee. A second explosion follows when the style
escapes ; freed from restraint, it curls inwards, form-
ing more than a complete spiral. It now strikes the
bee’s back and sheds a quantity of pollen there. This
is, of course, caught up by the stigma of another flower
when visited. Moreover the long style can also bring
the stioma more or less in contact with the under-
side of the bee where pollen had been first deposited.’
(3) 1s the pistil and calyx; the latter is two-lobed,
the anterior lobe having three minute teeth ; the pos-
terior, only two (4); (5) is a diagram of the flower.
N.B. in fI} the alae or wings are removed, to show
the monadelphous stamens with the style emerging.

The garden laburnum is another species of Cytisus,
and very poisonous. Children have frequently died
from eating the young green seeds out of the imma-
ture pod; and a whole school was rendered danger-
ously ill by the boys chewing the root because they
found that it tasted like liquorice.

4. Ono'nis spino’sa, fHest-harrow. A eommon
shrubby plant with pink flowers, by roadsides, dry
pastures, &e. It has spinescent branches when grow-
ing in arid places; but a ‘ form, 0. repens, 18 rarely
spinous, with larger flowers and very viseid leaves, on
account of its glandular hairs. This, as well as furze
and Genista anglica, needle-furze, illustrate the fact
that drought is a cause of spinescence; hence this
feature is of common occurrence in desert countries
in all parts of the world. An experiment will show
that the rest-harrow will at once cease to form spines
if it be grown in wet soil and a damp atmosphere ;
as e.g. may be done in a garden by putting a hand-
light over a plant raised from seed or a cutting, with a
bowl of water by its side. O. spinosa,in two years under
these conditions, assumed all the features of 0. repens.

6. MEDICA'GO SATI'VA, Purple Medick or Lucerne.
This is a cultivated plant, especially on chalky soils,
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but is often found naturalized. We have five native
species, all being small herbs. The flowers explode
on being touched, but unlike the process as deseribed
under Genista, the irritability resides in the staminal
tube, which, from being at first horizontal, curls
upwards vertically. M. fulcata has sickle-shaped
pods, and is found only in the East counties. A
hybrid between this species and lucerne is cultivated
on the Continent. It is remarkable for its great
fertility. Its fertility is indeed lessened if it be
pollinated by either of its parents. Another common
species is M. lupulina. It has minute yellow flowers,
and forms little heads of black reticulated pods. A
peculiarity resides in the pods of nearly all the
species of medick in that they eurl up into a close
spival (Fig. 16. 6). This is, perhaps, a consequence
of the pistil, which is included within the staminal
tube, being made to curve when the latter curls up-
wards and backwards on being touched.

8, Trifolium praten’se, T'refoil or Red Clover. Fl.
f., [(5)- (5). (5+4 f), 1]. 1. Of this genus we have
seventeen species. They are all herbs, the three-foliate
leaves giving the first name. The present is one of
the species, and the commonest cultivated for fodder.
The flowers form dense heads, and the corolla differs
from the usual type in being gamopetalous, forming
a slender tube which is adapted to the proboseis of
humble-bees. Moreover, the ten stamens are adherent
to the tube; so an additional symbol to represent
this is the horizontal line over the second and third
numbers ; the [ | being still required to indicate the
fact that both petals and stamens, as in «// leguminous
plants, are perigynous around the edge of the disk.
(Fig. 16. 7) 1llustrates a seedling plant of clover, the
first leaves of which have only a single blade. The
roots are represented as bearing the nodules common
to all leguminous plants, as deseribed above.

The red clover is visited by those species of humble-
bee which have a proboscis sufficiently long to pene-
trate the tube, Some others bite a hole in it, and so
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rifle the flower of its honey, without pollinating it.
The honey-bee can only obtain the honey by fﬂl]ﬂwmg
such another and extracting it illegitimately. When
the red clover was first introduced into the southern
colonies but little seed was obtained, so the humble-
bees were subsequently introduced as well, when
plenty of seed followed as the rvesult. It has been
reported, however, that in some districts it seeded
without the bee. If so, it probably acquired the
power of self-fertilization ; though it proved to be
quite self-sterile with Darwin, for when protected
from insects it set no seed; on the other hand, 100
heads produced 2,700 seeds when exposed. As
humble-bees are the necessary visitors, Darwin ob-
serves that ‘ we may infer as highly probable, if the
whole genus of humble-bees became extinet or very
rare in England, the red clover would become very
rare or wholly disappear.” The number of humble-
bees in any district depends in a great measure on
the number of field-mice, which destroy their combs
and nests; and Col. Nmean who has long attended
to the ha.bit:-; of humble—bucs, helieves trhat ‘more
than two-thirds of them are thus destroyed all over
England. Near wvillages and small towns I have
found the nests of humble-bees more numerous than
elsewhere, which I attribute to the number of cats
that destroy the mice.’ Hence, writes Darwin, it is
quite credible that the presence of a feline animal in
large numbers in a district might determine, through
the intervention first of mice, and then of bees, the
fleq'uenc-y of certain flowers in that distriet'!’
pratense furnishes a good illustration of the
.‘:IELP of plants. During the day, the three leaflets
are llﬂlizﬂﬂtlcll but at sundown the two lateral twist
and approach each other until the upper surfaces are
in contact, both now being situated vertically. The
third or terminal leaflet rises up and hum]l} comes
down like a roof over the uppermost edges of the
other leaflets, The ohject of this is to prevent a chill

' Origin of Species, p. 57
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by radiation from the uppermost, and apparently the
more sensitive sides. Darwin exposed to a clear sky
by night several leaflets of 7. pratense pinned down.
The difference in the amount of dew on the pinned-
open leaflets and on those which had gone to sleep
was generally conspicuous, the latter being sometimes
absolutely dry. ‘This shows,’ he observes, ‘how
much cooler the leaflets exposed to the zenith must
have become, than those which stood almost wverti-
cally. There can he no doubt that the position of
the leaves at night affects their temperature through
radiation to such a degree, that, when exposed to
a clear sky during a frost, it is a question of life and
death ')

T. re’pens, White or Dutch Clover., This is common
in meadows and roadsides, &e., being much cultivated.
The flower being smaller than that of the red clover,
is visited by hive-bees, and these readily effect cross-
fertilization. There is an oval orifice at the base of
the staminal tube through which the bee can insert its
proboseis.  Mr. Darwin found that when this species
was protected from insects it set mo seed: whereas
twenty heads left exposed yielded 2,290 seeds.

Such cases as these show the great value of the
power of self-fertilization, as remarked above. For-
tunately, flowers which are generally crossed can
readily, and often do slightly, alter their structure,
and so reacquire the power which they seem to have
lost through the habitual visits of insects to which
they have responded, and so become more adapted to
their visitors than to set seed on their own account.

16. Vic'ia Crac’ca, Vefch. This genus consists of
chimbing herbs with pinnate leaves, the midrib usually
ending in a tendril. The leaflets are mostly in many
pairs. This species is common in hedges, with long
racemes of bright blue flowers, ten to thirty in number.
V. sylvatica, the wood veteh, is a local plant, with
racemes of many white flowers, streaked with blue
veins. V. Or'obus, bitter veteh, differs from other

' The Movements of Planfs, p. 294.
(%
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species in having only a rudiment of a tendril. The
flowers are white tinged with purple.

V. satr'va, Tares?, is cultivated, and when wild is
doubtless an escape. " The pale purple flowers oceur
singly or in pairs, and are nearly sessile in the axils
of the pinnate leaves.

V. sepium, common in hedges, &ec., has dull purple
flowers, which are not so numerous as in the three
preceding species.

17. Lath'yrus praten’sis, Meadow Pea. This genus
resembles vetches, but has fewer leaflets; the petals,
especially the standard, are broader, while the style
is flattened and longitudinally bearded on its inner,
1. e. upper surface. There are nine 'British species.
This species is very ecommon. The stipules are very
large and arrow-shaped or sagittate. The peduncles
carry three to twelve yellow flowers. It oceurs in
hedges, meadow sides, climbing by means of its
tendrils over bushes, &e. The leaflets vary much
in breadth.

OrpEr XXVI. ROSACEAE.

This order contains herbs, shrubs, and trees. As
a rule the leaves are stipulate. The flowers always
have a disk or a receptacular tube of various forms,
free or adherent to the carpels (Pomeae). The petals
and stamens spring from the border of the disk, cup,
or tube, and are therefore perigynous. The flowers
are always regular, the petals being often rounded and
concave, as in the may; while with few exeeptions
the stamens and carpels are numerous, the latter being
free or apocarpous:; and only fa]sely synearpous in
the Pomeae. The fl. f. for the majority of the genera
will be [T.; (5). 5. o] e

This order contains seven tribes in Great Britain ;
and as they are readily distinguished by their iuuts,
it will be as well to enumerate them here.

1 The *tares’ of the parable is not this or any other species of
Vicia, but a grass, Lolium femuwlentum (Darnel’, which will be deseribed
under Gramineae,
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Triee 1. Pruneae. Fruit a drupe ... Prunus.
Trice 1I. Spirae'ae. Fruit follicles ... Spiraea.
Trise III, Ru'beae. Fruit drupels ... Rubus.

Tripe 1V. Potentilleae. Fruit free, exposed achenes
Dryas, Geum, Fragaria, and Potentilla.
Tmige V. Poteriene. Fruit free, achenes enclosed
in a dry receptacular tube
.ﬁ.lchamlllu. ﬂgr:moum. and Poterium.
Triee VI. Ro'seae. Fruit free, .wllelw‘; enclozsed
in a fleshy receptacular tube ... Rosa.
Tuie VII. Po'meae, Fruit pome Pyr-us and Crataegus.

Artificial Key to the Genera

(in addition to the fruits mentioned under the Tribes).
Tree or shrub; 1 simple; t. cup-shaped; ear-

pel 1 ... Prunus, 1.
Herb ; 1. interruptedly pinnutu; infl. panicled ;

:11;1&]5. o .., Spiraea, 2.
Shrub; L. comp. 1-5 Iﬂll‘tt(‘ Cinfl, t:m‘ymbm-i{? Rubus, 3.
Herb, lnw ; petals, white, B : Dryas, 4.
Herb, tall ; styles bent ; achenes hooked Geum, 5.
Herb, low ; receptacle l.nrre fleshy Fragaria, 6.
Herb, low ; receptacle sm.lll not fleshy . Potentilla, 7.

T {lnwl_', uw{*i-}tlnﬂ‘ 1-3 achenes ; fls., pilmﬂled, Cor, O
Alchemilla, 8.
closely investing 1-3 achenes ; fls. spiked, cor. yellow
Agrimonia, 9.
T closely investing 1—3 achenes ; fls. capitate, cor. o Poterium, 10.

T large and fleshy, containing c free achenes ... Rosa, 11.
T adherent to cartilaginous c*uln_lﬂ Pyrus, 12.
T adherent to included stony carpels ... Crataegus, 13,
T adherent to partly exserted stony carpels ... Cotoneaster, 14.

1. Prunus ecommu'nis, Sloe or Blackthorn. F¥1, f.,
|ﬂT. ; (5)- 5. o] 1. This spiny shrub bears its white
owers singly or in pairs in March, before the leaves
appear. The spines are arrested branches. It bears
a glaucous drupe, the flesh of which adheres to the
stone. 1t is very astringent to the taste. The variety
(nsititia has globose black or yellow fruit, and is
known in cultivation as the bullace. The flower is
protogynous, probably in consequence of the early
period at which it flowers. The usual protandrous
condition of flowers visited by insects is mostly corre-
lated with a later and warmer period of flowering.
Temperature, as well as local nourishment, has gtca,t.
effect upon the relative rates of the degmes of de-
velopment of the different floral whorls. The sloe,

G 2
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like most protogynous flowers, is self-fertile ; for the
stigmas remain receptive until some at leaﬂt of the
stamens have matured their anthers. Miiller observed
twenty-eight visitors ; this probably exceeds the num-
ber in E]"I"’lﬂ-]]d for he also found that the e*u]'-,« marsh
marigold “had many visitors ; whereas in England
very few insects are about when it is in flower. The
fruit is a drupe, the origin of which is as follows.
The carpel, on becoming the fruit, differentiates into
three layers : the skin called the epicarp; the flesh or
mesocarp ; and the inner lining, which becomes stony,
the endocarp. All three together form the pericarp,
the kernels I])Jein o of course the seeds. There are two
ovules, but as a rule in cultivated members of the
genus Prunus, one only generally matures.

P. Cerasus, Wild Cherry, Dwavf Cherry. This
oceurs either truly wild, or as an escape from cultiva-
tion. The drupe is glc:-hulal It is said to be the
origin of the Morello, Duke, and Kentish cherries.
It has nearly erect umbels of flowers, i.e. having the
pedicels radiating from one point.

P. A'vium, Gean. Its flowers are in drooping
umbels. It is the origin of the geans, hearts, and
bigaroon cherries. It is regarded by some botanists
as a variety of the preceding species.

P. Pa'dus, Bird Cherry. The flowers are in
racemes; the petals are erose, or irregularly notched.
The drupe is small and ovoid.

The species P. doniestica supplies us with all the
many cultivated races of plums. P. Avmeniaca is
the apricot, and P. amygdalus the almond, nectarine,
and peach ; for although these three have very different

fruits, they can all be reproduced from the seeds of

any one. Moreover, not only do peaches and nec-
tarines sometimes appear on the same branch, but
a single fruit is occasionally half peach and half
nun;tmme.

It should be remembered that the kernels or seeds
of all the stone fruits of the genus Prunus are
poisonous when eaten in quantity; for they develop

-
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prussic acid, which is particularly strong in bitter
almonds, which should always be used sparingly,
even for flavouring. A girl five years old was
poisoned to death by eating a quantity of the kernels
of cherry-stones. ‘The only immediate remedy for
poisoning by prussic acid is pouring a stream of cold
water from some height upon the head and spine.
The effect of this poison is narcotie, and, owing to its
rapid action on the nervous system, a convulsive con-
traction of the muscles of the jaw generally prevents
the use of emeties’.!

2. Spirae’a Ulma'ria, Meadow-sweet, Queen of
Meadows. F1. f,[T.; (5). 5. o=.] 5-9. A tall herb fre-
(quenting moist meadows and ditches, having long
interruptedly pinnate leaves ; i.e. a main midrib
with Jeaflets of different sizes, the terminal leaflet
being large and lobed. The leaves are white and
downy below. The small cream-coloured flowers are
very numerous, in branching feathery elusters, and
very sweet-scented. The little follicles hecome twisted
together in a curious manner when ripe. The follow-
ing 18 a quaint description from Gerarde's Herball,
1597: ‘The leues and flowers far excell all other
strowing herbs, for to decke vp houses, to strowe
in chambers, hals, and banketting houses in sommer
time ; for the smell thereof maketh the hart merrie
and delighteth the senses.’

3. Ru'bus frutico’sus. Blacklerry, Bramble. Fl. f,
[T.5 (5)- 5. e=.] . This species is remarkable for its
unmense number of varieties, which botanists have
grouped under sub-species. The leaves illustrate the
process of obtaining compound leaves from simple
ones. Thus, the leaf close to the inflorescence is
usually a single simple blade, but lower down it
15 composed of three leaflets; but a form of simple
leaf may often be found with two lobes at the base,
showing how the pair of leaflets arve, so to say,
derived from the terminal one. Similarly, each leaflet
of the pair may be often {ound lobed, and then, lastly,

! Johnstone's British Poisonous I'fu”f;c, p. 53.
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a leaf with five leaflets may follow. The flower has
a gutter-like receptacular tube running round the
base of the pistil, which consists of many free carpels
on a conical receptacle. When ripe, each carpel forms
a miniature stone-fruit or drupel. The cluster of
drupels is called an etaerio, from a Greek word
hetairios, signifying ¢ companionship.” One variety,
or sub-species, R. caesius, the dewberry, is common,
having usually a prostrate stem. The drupels are
very few in number, rather large and glaucous.

R. Idaeus, Raspberry. This is common in hedges
in the north, ag in Perth, &e. The formation of the
compound leaf with five leaflets differs from that of
the blackberry, in that both pairs of leaflets are
“derived ’ from the terminal; for in a ternate leaf
the terminal first parts with a pair (the lowermost
of the five), then parts with the second pair (the
uppermost ones).

5. Ge'um urbamum, Awens. This is a tall herb
with pinnate leaves, the terminal leatlet being very
large. It is common in hedges, &e., and has small
yellow flowers. The calyx has five bracteoles, some-
times called the epicalyx, adherent to it: the sepals
being valvate. The styles are bent, and when ripe
the achenes carry a long hooked tail, due to the style
having broken off' at the bend ; the lower part forms
a hook, by means of which the achenes are dispersed.

6. Fraga'ria ves'ea, Wild Strawberry. F1 f., [T.;
5 Br.: (5). 5. ==.] 2. This plant frequents woods and
shady places. It has trifoliate leaves, and sueculent
searlet or white fruits (Fig. 17. 1, 6). As the eatable
part is really the swollen end of the receptacle, which
1s covered with achenes, the true fruit, some have
suggested the term pseudocarp, or false fruit. F.
ela’tior, the hautbois, has no achenes on the base
of the receptacle, and is much larger than the wild
strawberry. It is a garden escape when occurring
wild, and is probably a variety of F. vesca.

Other details illustrated in the figure are as follows.
The leaf has two adnate stipules (1, @). (2)represents

e e o
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a’ vertical section of the flower, the corolla being
removed. («, @) are the adherent bracteoles consti-
tuting the so-called epicalyx. The pedicel (¢) will be
seen to expand a little below its globular continuation.
This is covered by the honey-secreting disk, and
carries the petals and stamens on its outer rim. This
makes them perigynous. The numerous carpels are
quite free over the surface. (3) and (4) are front and
back view of a stamen. (5)1s a carpel showing the
peculiar way in which the style (4) arises from the

Fre. 17. Fragaria vesceo.

base of the ovary («), terminating with the twin sig-
matic edges (¢). (6) represents a vertical section of
a pseudocarp with achenes on the surface lying in
little depressions («). (7) is a ripe achene without the
style. (8)is a vertical section of the same showing
the seed closely invested by the pericarp. (9) is a
seedd which is exalbuminous, and (10) the embryo, like
a miniature almond. The wild strawberry is slightly
protogynous, and visited, according to Miiller, by
twenty-five inseects, though it is self-fertilizing as well.
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7. Potentilla rep’tans, Cinguefoil. This is so called
from the usually five digitate leaflets, i.e. radiating
from one point like fingers: but if search be made,
there may be found leaves with one, three, five, and
even seven leaflets; illustrating, as deseribed in the
blackberry, how a compound leaf is derived from
a simple one. The flowers are yellow. We have ten
other species. One of the commonest is P. anserina,
the silver weed, with interruptedly pinnate and ser-
rated leaves, often very silvery from their silky hairs,
especially below, the upper side being often green.
It is common by roadsides, producing long runners
and yellow flowers, # in. diam. It has three-lobed
bracteoles or epicalyx. A third species, very common
in sandy heaths, is P. Tormentilla, Tormentil. It is
readily known by its small yellow flowers having
only four petals, and its leaves being trifoliate. It
has a stout rootstock, which is strongly astringent,
and has therefore been used for tanning purposes.

8. Alchemil’la vulga'ris, Lady's Mantle. Fl. f.,
[T.; 4 Br.; (4). 0. 4] 1-3. A herb growing in moist
pa,atums &e., with reniform, i.e. kidney-shaped,
plaited ]emves seven lobed, the rounded lobes
having finely- pmnted serratures. The flowers are
very minute, }ellowmh green, in branching clusters.
The flower is a ‘degraded’ form of the rosaceous
type; the caly}: being usually 4-merous, with four
bracteoles ; the corolla is wanting, and instead of the
o stamens characteristic of the Rose family. there are
only four, and sometimes less or none. The flowers
tend to be unisexual, for male flowers occur with
rudimentary pistils, and females with short stami-
nodes. There is a honey-ring round the orifice to
the receptacular tube. The flower is visited by very
few insects. Omne or two achenes within a tightly
fitting, but not adherent receptacular tube constitutes
the fruit. There is a dwarf mountain form known as
A. montana, with very pubescent or silky hairs,
a feature not uncommon in mountain plants. The
species A. alpina, found by mountain streams from
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York to Shetland, has very silky five-seven-foliate
leaves. A. arvensis, Aphanes, the only other British
species, is a very small plant, often not more than 1 to
2 inches high. It occurs in fields and waste places
in dry soil. The clusters of green minute flowers are
half-hidden between the deeply-toothed stipules.

9. Agrimo'nia Eupato’ria, Agrimony. F1. f.,[T.; (5).
5- 5-10.] 2. This is a common herb with very hairy
interruptedly pinnate leaves and tall ereet tlowering
stems, with yellow, strongly scented flowers. The
receptacular tube closely invests, but is not ad-
herent to the achenes; and 1s covered with minute
spiny hooked processes. The sepals close up over the
orifice to the tube; the hooks oceurring just below
the ecalyx-limb. There are two sub-connate bracteoles
below the tube. Miiller observed eleven visitors.

10. Poterium Sanguisorba, Salad Buirnet. Fl. 1.,
[T.; 4.0. =.] 1-3. A herb with pinnate leaves of about
seven or eight pairs of leaflets. The flowers are small,
in dense long-peduncled purple heads; the upper
flowers are female, lower male, or bisexual. The
twenty to thirty stamens hang down out of the
lower flowers; the pink stigmas arve tufted, the one
to three achenes invested by, but not adherent to the
minute receptacular tube. The feathery stigmas are
very characteristic of wind-fertilized or anemoplilows
flowers.

P. officin’ale, G'reat Buinet. Very similar to the
preceding, but with about four pairs of leaflets, and
flowers bisexual; the stamens being reduced to four
only. The fleshy ring secretes honey, and as the
Howers are purple, though with the usual tufted
stigma characteristic of anemophily, it appears that
this species has reacquired entomophily.

11. Ro’sa cani’na, Dog Rose. FL1,|T.; 5.5 o] 2.
Sir J. D. Hooker recognizes six British species of
rose: excepting R, spinosissimma, Scoteh or Burnet
rose, each has numerous varietics. The five free
sepals are situated on the rim of an ovoid receptacular
tube, which ultimately turning scarlet, as in the dog-
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rose, forms the ‘hip,” including numerous free achenes.
Of the species, the Burnet forms small bushes with
crowded prickles. R. wvillosa is a large bush, with
very hairy leaflets. R. rubiginosa, the sweet-brier,
has a copious glandular pubescence, rendering the
foliage very scented. R. arvensis, the field rose, has
generally quite white petals, and has its styles
exserted from the summit of the tube; whereas the
dog-rose shows only the stigmas. Roses have no
honey: are probably all self-fertile, though easily
crossed by the numerous visitors which come for
pollen.

12. Py’rus commu'nis, Wild Pear. FL £, {[(5). 5.
«.] (5)}. It is doubtful whether the pear is truly
wild or a relict of gardens. The flower has the five
carpels sligchtly coherent by their edges, but with
distinct styles. The ovaries are ultimately sunk and
adherent with the tube: hence the use of the brackets
{ }. The calyx spreads out on the top of the
tube carrying the petals and stamens away from the
middle, which are thus perigynous. The general
pyriform shape of the pear differs from that of the
apple, but is not an absolute distinction, as the
bergamot is round, but the stony particles found in
pears appears to be never present in apples.

13. Cratae’'gus Oxyacan’tha, Hawthorn, May or
Whitethorn. A common spiny tree with simple
lobed leaves and falcate or sickle-shaped stipules.
The inflorescence is corymbose and heavily scented.
The fruit consists of small erimson pomes with stony
cells. It flowers in May and June. Double pink
and crimson-coloured flowers are borne by cultivated
varieties. Nearly sixty visitors have been observed
on the wild tree.

Orper XXVIIL SAXIFRAGEAE.

This order contains two tribes, viz. Saxifrag’eae, in
which there are three genera, Sawifiraga, Clrysosple-
niwn and Parnassia ; and Ribesi’eae with one, Riles.
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Triee I. Saxifrageae.

Saxif raga umbro’sa, London! Pride. Fl f., (5.) 5.
5+5-(2). We have twelve species of Saaifraga or
Saxifrage, of which this one is often cultivated.
Most of these are found on high mountains, but the
London Pride, or St. Patrick’s Cabbage, as it is also
called, occurs on the W. and S.W. of Ireland. Its
nearest continental abode is N. Spain and Portugal.
There are a few other plants, as S. Gewm, Arbutus
Unedo, the strawberry tree, and a heath, Erica medi-
! :’:-*__

Irgids

Fia. 18,  Saxifraga fridaclylites,

terranea, &e., which appear to indicate a former
union between the West of Ireland and North Spain.
Indeed, submarine soundings show that a compara-
tively moderate elevation of about 6oo feet would
unite the whole of the British Islands, ineluding
Ireland, with the Continent. Sawxifrage illustrates
degrees of adhesion of the receptacular tube; for

' Named after Mr. London, of the firm of London and Wise, who

first introduced it into cultivation, in the early part of the
eighteenth century,
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while the sepals are inferior in S. wmbrosa, they
become half-superior in S. granulata, a species found
in meadows, &ec., and characterized by having numer-
ous little bulbs: a double flowering form is often
cultivated ; while S. twidactylites (Fig. 18), a little
plant growing on the tops of walls, &ec., with cuncate,
1. e. wedwe ahmped, 3- 5-fid, stlcky leaves, has the
ﬂErm}y cﬂmplt:tely 1111‘011(}1 Its H. f. is therefore
{J' 55 ( )}
Fig. ]B {1) 1s an entire plant, natural size; (2) is

a flower showing the numerous glandular hairs whiLh
often catch insects, which may be found dead all over
the plant; (3) is a vertical section of a flower showing
the two-celled inferior ovary with the cup-like honey-
disk on the top, and the two styles arising from thu
middle. The petals and stamens are consequently
epigynous. (4) Is a transverse section of the inferior
ovary, showing the axile much enlarged placentas
carrying many ovules; (5) is a btameu (6) a ripe
fruit, forming an inferior capsule, dLhmcmg at the
top: (7) a vertical section of the fruit, showing the
central axile placenta, most of the seeds have escaped
(8) and (9) are two views of a seed ; and (10) a vertical
section of a seed, showing the straight embryo in
a mass of endosperm.

Trise II. Ribesi’eae.

Ri'bes Grossula'’ria, Gooseberry. FL £, {[(5). 5. 5.]
(2)}.(Fig.19.) This is only indigenous in N. England,
ascending to 1,000 ft. It has 1-3 spines under the
leaf-buds. It is the origin of the numerous garden
forms. A new race has lately been established with-
out spines. As a rule the red currant, black currant,
and gooseberry will neither cross nor succeed in any
way as scion and stoek ; but a hybrid has been
secured between the wou'at,beuy and black currant;
and the gooseberry has been even grafted on the
plum-stock. Fig. 19. 1, represents a flowering
branch ; (2) is an entive flower; (3)a vertical section
showing the saucer-shaped, honey-secreting continua-

f‘l
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tion of the receptacular tube, the lower part of which
invests the ovary (b, 20). This makes the petals («)
and stamens perigynous, as they are inserted at some
distance arouwnd the styles, notwithstanding the ovary
(b, b) being inferior and the ecalyx superior; (4) is
a transverse section of the ovary composed of two
carpels, the two edges of each uniting with those of the
other; sothat the two opposite parietal placentas («, a,
5 «) consist of the united margins of the two carpels;
(5) is a fruit with its suceulent wall, each of the many

Fra, 19.  Rilies grossularia.

seeds being invested by a pulpy skin. This pulp is
really the outermost coat of each seed. The persistent
tuft of withered sepals, &e., at the top (5) shows that
the gooseberry is an inferior fruit; (6) is a seed
attached to a long stalk called the funicle or *little
cord.” The part adherent to the seed («) is called the
raphe, while the spot at (4) is known as the chalaza
of the seed ; (7)is a vertical section showing the very
small embryo in a mass of endosperm.
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.

OrpER XXVIII. CRASSULACEAE.

Three native genera and one introduced plant com-
prise this order, all of which have thick fleshy leaves.

Cotyle’don Umbili‘cus, Pennywort. Fl. f (5)- [(5-
5+ 5.] 5 scales; 5. This plant is easily known bj,r its
usually peltate, orbicular fleshy leaves, and racemes of
small drooping greenish flowers. It is abundant on
rocks and walls, more especially in the W. of England.

Se’dum al’bum, White Stone-crop. Fl f, [(J) 5.

5+ 5.] 5 scales; 5. (Fig. 20.) We have six species of

Fra, 20, Sedum albin,

Sedwin ; the present has white flowers and occurs wild
on the Malvern Hills and Somerset, but is a garden
escape elsewhere. Fig. 20. 1, represents a flowering
stem with the Heshy ]eaves (2) is an expanded
flower; (3) represents the five free carpels; (4)
a hnney -secreting seale ; (5) the gamosepalous ea,ljx
(6) is a carpel ; (?) the five follicles dehiseing by the
ventral sutures; (8) the same showing the pendulous
ovules (9) ; (m) a transverse section of a seed ; (11)
the exalbuminous embryo. Sedwin acre, Biting stone-

i il il
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crop or Wall-pepper, is a small tufted plant growing
on walls, &e. 1t has yellow flowers; the leaves are
small and fleshy and acrid to the taste. Sedwm
Telephivwm, Orpine, is a large plant growing to two feet
in height. It has oblong toothed fleshy leaves, and
dense masses of rosy-coloured flowers. It is often
cultivated, but found wild in hedge-rows.

SEMPERVLI'VUM TECTO'RUM, House-leek. F1. f.,(12).12.
12+12. 12 Gl; 12. This is not a native, but long
cultivated. It grows on tops of walls, roofs of houses,
&e.: it produces its radical leaves in a rosette or
rosulute manner, sending up a tall flowering-stem
bearing a corymbose or panicled cyme of dull-purple
flowers. These are remarkable for having their
whorls of the highest number of parts considered as
“definite,” or in twelves. The sepals are very slightly
coherent, and the inner whorl of stamens are peculiar
in being more or less imperfeet and transformed into
carpels.

OrpER XXIX. DROSERACEAE.

Three species of Diroserc or Sundew oceur in
England, remarkable for their insectivorous powers.

Dros’era rotundifo’lia, Rownd-leaved Sundew. FIl.
f, 5 0r 6. 5 or 6. 50r 6. (3). (Fig. 21.) Sundews
are only found in boggy places growing among bog-
moss. They are small herbs with bright red glandular
hairs all over the leaves, (1, 2), and (3) a hair much
magnified showing its terminal gland. The flowers
vary in the number of parts, the corolla is white (7).
They are sometimes cleistogamous ; (2) represents one
of the round leaves covered with its numerous glan-
dular hairs, those on the eircumference being longer
than those on the middle; (4) is a fringed sheath
formed by the stipules at the base of the petiole; (6)
represents a vertical seetion of the pistil, with three
of the sepals. The ovary is unilocular, as the three
placentas are parietal. The styles and stigmas are
six in number (6, @), as two belong to each of the
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three carpels; (7) is a dehiscing capsule; (8, g, 10) are
seeds; (8) shows the loose testa or outermost coat of
the seed. This contains a sort of kernel (g) filled with
a relatively large quantity of albumen, at the base of
which is a minute embryo (10). The peculiarity of
the British and many foreign species resides in the
power of cateching insects and absorbing the nourish-

ing matter from them. This is done by means of the
glandular hairs. It is an interesting experiment to
transfer some plants with moss to a bowl, keeping
them well moist. Then, if a minute fragment of hard-
boiled egg or biscuit be placed upon the middle of the
leaf, after some hours the hairs, or tentacles as they
have been called, bend over and bring their head-like
glands down upon the object; a fluid is secreted
which gradually dissolves the egg, &e., and its
nourishing matters are absorbed. The cells of the
glandular hairs are red at first, but become paler,
from above downwards, when consuming food; for
the colouring matter, instead of being uniformly

=
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distributed through the cells, now becomes (as seen
under a microscope) aggregated into minute globules,
leaving the rest of the cell clear. After all the
nourishment has been extracted, the uniform red
colour is resumed, from below upwards throughout
the tentacles, which now spread away as before, and
any undigested débris, as of a fly, &ec., is left behind .

Orper XXXI. LYTHRARIEAE.

Two genera, very different in appearance, represent
this order. They are both frequenters of moist places;
and while the purple loosestrife grows to a height of
5 feet, the water-purslane is not more than about
6 inches high.

Ly'thrum Salica’ria, Loosestrife. F1 f. [6 Br.; (6),
6.6+6.] (2). (Fig.22) A tall plant, with opposite
lanceolate leaves and glomerules of purple flowers, in
the form of spiked racemes (1). The flowers vary
in symmetry : for sometimes the central flower will
differ from the lateral ones in the number of parts, so
that if the former be 6- or even 7-merous, then the
lateral may be 5- or 6-merous respectively. The chief
peculiarity resides in the polymorphic condition of
the flowers, depending upon the lengths of the style
and stamens. (1) represents the terminal portion of
the spikate inflorescence; (2) a single flower of the
long-styled form, as the globular stigma extends
beyond the tallest stamens; (3) shows the calyx-tube
with the narrow, pointed bracteoles adherent to it,
between the broader sepal-teeth. The tube of this
flower is so like an expansion of the green calyx, that
it is often called a calyx-tube; but theoretically it is
probably a receptacular tube, at all events in part, so
that the stamens are perigynous. (4) is the pistil
with a curved or declinate style; (5) a transverse
section of the ovary showing the large axile placentas;
(6) 15 a ripe capsule within the persistent calyx-tube,
dehiseing above (a), each carpel carrying away half

' Numerous other details on the inseetivorous habits of these
plants will be found in Darwin's Insectivorous Plants,

Il
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the style («). (8) is a seed in longitudinal section,
showing it to be exalbuminous; (7) is the embryo
extracted, («) being the cotyledons.

There are three different forms of flowers, always
on separate plants respectively. They are called the
long-styled, mid-styled, and short-styled Howers; cor-
responding with these, the twelve stamens are in two
sets of ditterent lengths. In no individual flower are
the anthers on a level with the stigmas, but each
kind of style can be matched by two kinds of stamens

Fia, 22, Lylhrum Salicaria.

of other flowers, always on different plants. By inter-
crossing in every way possible, Darwin found that
the mid-styled form was most prolific in seed-bearing,
i. e. when correctly pollinated by pollen from stamens
of the same length as the style, the other two kinds
being less fertile. When he pollinated long-styled
forms with pollen from the shortest stamens, or vice
versa, little or no seed was sceured.

This plant has been a popular drug for its astringent
properties. The henna of the Egyptians, Lawsonia
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alba, has'been used from time immemorial, till to-day,
for staining the hands, feet and nails of an orange
colour. It belongs to this family. It is the {mlnph]m
of the Song of Songs.

OrpEr XXXII. ONAGRARIEAE.

Three native genera, and one introdueed, comprise
this family. It also includes the Fuchsial.

Epilo’bium angustifo’lium, Rose-bay or Liench
Willow. Fl f, {4. 4. 4+4. (4)}. This genus, or
willow-herbs, so called from the narrow, willow-like
leaves, contains ten British speecies, all easily recog-
nized by the 4-merous pink flowers on long stalk-like
ovaries. The rose-bay is often cultivated for its con-
spicuous flowers, forming bright erimson racemes more
than a foot in length. The honey is secreted, in this
and the next species, by the fleshy summit of the
ovary, over which the expanded bases of the filaments
form a dome, protecting it from rain. In young
flowers, the stamens when discharging the pollen
hang downwards, and thus furnish a support upon
which humble-bees suspend themselves while they
insert the proboseis between the bases of the fila-
ments. At a later stage, after the pollen has been
shed, the four stigmas mature, and spreading them-
selves out are placed in the direction in which a bee
will come. Self-fertilization is thus next to impossible
in this species.

This plant illustrates numerous other cases where
a flower has no front petal upon which an insect can
alight ; or, if it have one, the stamens have somehow
become more suitable for it to rest upon. As examples,
the loosestrife (Fig. ©2), the horse-chestnut, and rhodo-
dendrons may he ‘mentioned. In theso cases it is not
the corolla but the stamens and style which furnish
the landing stage. These latter then assume one or
other of two conditions. They either hang at first
straight downwards, and the insect suspends itself
upon them, as in larkspur, aconite, and rose-bay ; o1

b A South American genus, Hedges are made of it in Cornwall,

H 2
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the filaments bend downwards and then turn the
anthers upwards. They are then said to be declinate.
If a front petal exist at all in such a case, it is mostly
affected by atrophy and becomes smaller than the
others, as in Veronica Chamaedrys; or it may dis-
appear altogether, as in the horse-chestnut. The
curvature of the declinate stamens, and of the style,
which 1s often bent parallel with them, represents an
effort to meet the strain in supporting what is a con-
siderable weight when a large humble-bee rests upon

Frc. 23. Epilobwom lirsutunt.

them. It may be observed how boughs of trees often
assume precisely the same form,

E. hirsutum, Codlins and Creamni, Hairy Willow-
hierh. This is one of our commonest plants by water-
sides, growing to five or more feet in height, with
softly hairy, willow-like leaves and numerous rose-
purple, 4-merous flowers (Fig. 23. 1). The inferior
ovary is very long and might easily be taken for the
pedicel ; the latter, however, will be seen at the base
to be more slender (1, @). The receptacular tube,
which of course invests the long ovary, expands
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above it into a honey-scereting disk (2, b), on the
cireumference of which stand the petals and stamens.
These whorls are consequently perigynous; (3) repre-
sents a petal, (4, @) a back, and (4, 6) a front view of -
a stamen; (5)1s a section of the ovary; (6) is an
ovule with the tuft of hairs arising on the chalazal
end, where the raphe or cord (on the right) ter-
minates; (7)is a section of a seed showing the exal-
buminous embryo. When ripe the inferior capsule
dehisces by four long valves (8), liberating the eight
rows of seeds, which are closely packed. As the tuft
of silky hairs spreads, it aids in forcing the seeds out,
and enables them to be borne away by the wind.

The other species are small plants, of which perhaps
the hairy Z. parviflorum and the smooth %. mon-
tanuwm are the commonest. The latter is often seen
on walls, cottage roofs, waysides, &e. The flowers
scarcely expand, and the anthers will be found burst-
ing round the mature stigmas. Henece it is quite
self-fertile. The first three species mentioned have
four separate stigmas. In the last they cohere into
a club-shaped structure.

Circae’a lutetiana, Snchanter’'s Nightshade. Fl., {.,
{2.2.2.(2)}. A slender herb with a creeping stem ;
ocecurs in damp woods and waste places in gardens.
It is at once known by its di-merous flowers. The
English name has by some extraordinary mistake,
before the sixteenth century, been transferred from
the mandrake, called Circaea by the Greeks, or
Circe’s plant, as the root was used as a love philtre.
Cross-fertilization is secured in the same way (as will
be deseribed) in Veronica. The two stamens and
style hang downwards, and together form a landing-
place for a fly. It alights on the style and drags the
two stamens under it, bringing the anthers and
stigmas together, the honey being secreted by a fleshy
ring surrounding the base of the style. It cannot be
easily self-fertilized.

OENOTHERA BIEN'NTS, Kvening Primaose, from North
America, and 0. odorale, from Patagonia, are garden
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escapes, which have established themselves in certain
places. They both have large yellow 4-merous
flowers, with long calyx-lobes. The flowers of the
first species open at night as well as by day, being
attractive to night-flying moths. Ten wvisitors have
been seen. Fig. 24 illustrates another species, 0. fiu-
ticosa, also from North America, but the structure is
the same : (1) shows a complete flower with the large
inferior ovary, the calyx (or receptacular tube) being
prolonged above it like a pipe («¢) and then ter-

Fre., 24,  Oenothera fruticosa,

minated by the sepals, which cling together, on the
left (b); (2) has the corolla removed, showing the
stamens perigynous round the rim of the tube. The
style runs up the tube and terminates in four stigmas
(1 and 2); (3) is the tube split down, showing the
bases of the eight stamens on the top; (4) is a single
stamen, showing how the filament is inserted at a
point in the middle of the anther as in (2). As the
anther can swing about as on a pivot, it is said to be
versatile ; (5)is the peculiar triangular-shaped pollen-
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graing, connected by a sort of glutinous hairs which
makes them cohere in masses; (6) is the ripe inferior
capsule dehiscing from the top; (7) a transverse sec-
tion of the inferior ovary, showing four cells, the
axile placenta and two rows of seeds in each chamber;
(8) is one valve of the capsule.

OrpEr XXXIII. CUCURBITACEAE.

A single plant, the bryony, represents the cucumber
and melon family in this country. It is a large
order, chiefly of hot climates, especially the East

Fra. 25, Bryomia dioica.

Indies. The majority are more or less suspicions; an
allusion to the dangerous character of the ‘ squirting
cucumber’ is made in 2 Kings iv. 39. This is the
Eebalivm agreste, a common weed in the East. It and
the colocynth are used by us as medicines.

Bryo'nia dioi'ca, Bryony. FL £, m. (5). [(5). %f']
+(2f)+1] o.; 1. {(5) (52. o. (3)}. (F'ig. 25.)
bryony climbs by means of long tendrils, which pro-
Jeet out straight before seizing anything ; but ag soon



120 OUR BRITISH WILD FLOWERS

as the curved tip succeeds in doing this, by means of
a motion ecalled ‘eireumnutation,’ or a econtinual
‘bowing arvound’ till it has come in contact with
something, the tendril then forms a series of close
coils, some turning one way and some another, there
hE-lng always a,ppmxmmtely the same number of coils
either way. This is necessary, as the strain would be
too great and liable to snap the tendril if it attempted
to coil in the same direction throughout. The coiling
allows a certain amount of play. so that the plant is
not torn away from its support by the wind.

The flowers are peculiar. They grow in cymose
clusters. The male (1, 4, 5) and female (2, 6) are never
on the same plant; both are green in colour, the
latter being rather the smaller, and recognizable by its
globular inferior ovary (6, @). The corolla affords an
exception to the rule of the division Culyciflorae,
in being gamopetalous (6 ¢). The stamens are five, but
coherent by their filaments in two twos, with one
free ; the three stigmas are divided (6 ). The fruit is
a scarlet berry (3); the structure of it requires ex-
p]smatinn. It may be conveniently studied in a
slice of cucumber. There are three carpels (7), the
margins of each meet in the middle, but do not remain
there, they now turn outwards. On reaching the
circumference they then turn slightly inwards &gain,
so that the ovules are now directed towards the
centre, as shown in (7). The whole chamber is filled
up by cellular growth of the carpel, so that the fruit
becomes a solid mass. The seed (8) is exalbuminous,
the embryo being rather large (g).

Being dioecious, the female flower requires the aid
of insects. Honey is secreted by the dish-like re-
ceptacular tube above the ovary (6, 0): and is acces-
sible in the male flower between the stamens (4, @ ;
5, b). The sinuate or S-like anthers enable the insect
to be dusted both on its sides and above; while
minute spheres of gummy matter (4 0) along the
anther enable the pollen to stick to the body of the
insect.
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‘The bryony, like many wild members of the family,
is poisonous : the berries have more than once proved
injurious to children who have eaten them,

Orprn XXXIV. UMBELLIFERAE,

With few exceptions, all members of this order are
easily recognized by their twice radiating or com-
pound umbels, with or without hracts, forming the
general involuere at the first branching., and brac-
teoles forming the partial involucre or involucel at
the second branching or pedicels. This umbellate
inflorescence gives the name to the order. They are
all herbs -mostly with hollow stems, the leaves being
exstipulate, but sheathing at the base, and generally
more or less compound. There is much uniformity
in the flowers, so that the genera are dependent to
a great extent upon the fruits or cremocarps. The
fl. f, {5 or 0. 5. 5. (D; 2)} will answer for all®. The
calyx is generally wanting, as is so often the case when
flowers are much crowded together. It is present,
however, as five small teeth in Sanicule, Eryngium
and Oenanthe. The honey is secreted by two fleshy
masses (D), formed by the top of the ovary, and is there-
fore easily accessible. Consequently the order is much
visited by short-tongued insects. A characteristic
feature is the presence of essential oils, which occurs
in tubes all over the plant, and is located in vittae or
pores in the seed-vessels or mericarps. These give the
peculiar flavours to carraway, celery seed, &c. Many
genera are very poisonous, such as the Spotted Hem-
lock (Conium maculatum), Fool's Parsley (Aethusa
Cynapium, Fig. 26), Water Hemlock or Cowbane
(Cicuta wirosa), Water Dropwort (Oenanthe crocata),
and Fine-leaved Water-Dropwort ((f)rm.rr.uﬂf.tra Phellan-
drewm). Other genera are harmless and useful, as the
root of carrot and parsnip ; the blanched leaf-stalls
of celery gtlmugh as a wild plant, if not poisonous,
would probably be very harmful to be eaten raw), the

' The general structures of the flower and frait in this order are
given under 5. Anthriscus and 19, Aethusa,
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leaves of fennel and parsley, and the fruits of carra-
way, anise, cammin and dill. A group, principally
natives of Persia and Afghanistan, yields gum-resins
known as asafoetida, ammoniacum, galbd.num, &e,

Artificial key to the principal Genera.
Fiowers, whife, bluish, or pinkish :
Leaf, simple.
Leaf peltate ; ereeping plant ... ... Hydrocotyle, 1.
Leaf palmately nerved ; fls. in hds. ; woods Sanicula, 3

Leaf palmately nerved spinous ; fls. in hds.; seashores
Eryngium maritimum, 2,

Leaf, more or less compound, pinnale or sub-pinnate at base.
Leaflets large ; mericarps flat, winged ... Heracleum, 32.
Umbels sub-sessile ; aq. plant ., ... Apium nodiflorum, 9.
Umbels pedunculated ; ag. plt., submerged leaves dissected
A. inandatum, 9.

Umbels pedune, small ; aq. plt., subm. 1. generally none

Sium, 10.
Stem wiry, leaflets bi-serrate ; brts, and brtles, few ; hedges
Sison, 11. .
Stem wiry, leaflets serrate-lobed ; brts. and brtles., none ; pas-
tures ., ... Pimpinella, 15.

Filowers, yellmw :
Merviearp wings pressed together Peucedanum, 31.
Leaf, bipinnate or sub-pinnate at base.
Flowers, while ;
Low herb, mueh spreading by rhizomes Aegopodium, 14.

Erect herb, glabrous ; frt. without ridges
Anthriscus sylvestris, 20.

Erect herhb, glabrous ; frt. winged ; wings separated
Angelica, 30.

Erect herh, glabrous ; stem spotted ; frt. with crenated ribs
Conium, 5.

Erect herb, glabrous ; frt. with eorky ribs; brtles, pendulous
Aethusa, 25.

Ereet herh, hispid ; frt. with eurved spines Caucalis, 35.

Flowers, yellow :
Glabrous ... o ... SBmyrnium, 6.

Iloivers, greenish :
Glabrous ; strongly smelling ... ... Apium graveolens, 9.

Leaf, fripinnate or decompornd.

Flowers, white :
Segments linear, serrated = Cicuta, 12.
%errmentq]mml entire ; gln‘lmlm tuhm briles. 1, o
Conopodium, 16,

Segments linear, entire ; globular tuber ; brtles. o
Carum Bulboecastanum, 10.

Segments linear ; frt. very long-beaked ... Scandix, 18.
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Seaments flat, narrow ; frt. spineseent s Daucus, 34.

Segments flat, 2—3 lobed ; aq. plt. ... ..« Oenanthe, 24,
Flowers, yellow :

Segments linear. Meadows ... Silaus, 26.

Seagments sub-filiform. Maritime plt. ... Foeniculum, 22.

Segments fleshy. Maritime plt. ... Crithmum, 23.

1. Hydrocot'yle vulgaris, Pennywort. This 1s a
small plant creeping among moss and grass, &c., by
water-sides ; easily recognizable by its orbicular pel-
tate leaves. The umbels are minute, axillary and
sessile, or very shortly stalked. The flowers are very
small and of a pinkish-green eolour. The fruit has
no vittae,

2. Eryn'gium maritimum, Sea Holly. This and
Sanicula have their flowers in heads, It is a large
herb with very glaucous shiny leaves. The flowers
are in dense bracteolate heads, surrounded at the
base by a whorl of rigid bracts. The flowers are
bluish in eolour. They have distinet sepals, and
strongly incurved petals. A hollow honey-disk re-
places the usual cushions of other umbellifers. It is
a great favourite with bees; twenty-four insects have
also been noticed as visiting it. It is common on
sandy seashores all round our coasts.

5. Conium macula’tum, Hemlock. This has tall,
smooth, glaucous, spotted stems and bipinnate leaves,
with the ultimate segments lanceolate and toothed.
It has a strong odour. The flowers are sometimes
wholly male or wholly female. The fruit has promi-
nent wavy or crenulated ridges. It has several times
been taken for parsley and used in soup. Death has
occurred sometimes within an hour. No other umbel-
lifer has a smooth and spotted stem.

9. A'pium grave’olens, Celery. Common by ditches,
marshy places, &e., especially near the sea. It may
be deteeted by its strong odour. The leaves are
pinnate or 3-foliolate. The flowers are greenish-
white. It is said to be poisonous in the wild state,
but of course not so when etiolated or blanched in
cultivation, In Malta, however, it is never blanched,
the green leaves being used in soups.
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18. Sean'dix Pec’ten-Ven'eris, Sheplherd's Needle.
A cornfield and garden annual. It has finely divided
leaves, and is remarkable for the fruits being elongated,
from 1-3 ins. in length.

2, Anthris'eus sylves'tris, Bealed-Paisley. F1. {1,
{o. 5. 5. D; (2)}. As this species is perhaps the
cummnnebt ﬂccmnng i hedges, and open meadows,
hence sometimes called Eaheepﬂ parsley, it may be
taken as a type. There are no bracts (involucre) at
the base of the primary rays, but bracteoles (involucel )
are present at the base of the secondary rays or
pedicels. Each flower has an inferior ovary, with two
orooves indicating the line of junction of two smooth
carpels, called the commisure. When ripe they sepa-
rate there. The calyx is wanting, or is said to be
obsolete. The five petals are incurved in bud with
inflexed points. These and the five incurved stamens
rise from the summit of the ovary (which is invested
with a receptacular tube) and from beneath a double,
white honey-disk, from the internal edges of which
two short styles arise. When the fruit matures, the
whole is called a eremocarp, because when the two
carpels separate (called mericarps) they hang upon
two slender threads which are borne by a cnntm] cord,
like the letter Y. The word ecremocarp means °sus-
pended-fruit,) while mericarp signifies divided-fruit.
A vertical section will reveal a single albuminous
seed suspended from the top of the commissural side
of the mericarp.

22. Foenic'ulum officina’le, Fennel. Known by
its very finely divided leaves and peculiar scent. It
oceurs in several places wild by the sea, though 1t may
be an escape in other localities.

23. Crith'mum maritimum, Samphire. A fleshy
herb with 3-nately compound leaves and dark
green flowers, grows on maritime rocks. It is often
used for pickling. The fleshiness is due to the salt
spray.

25. Aethu’sa Cyna’pium, Fool's Pavsley (Fig. 26).
A common annual in fields and gardens, recognizable
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by its 3-nately pinnate leaves, pendulous bracteoles
%1, @), and white flowers (2). Its name is derived
rom a Greek word signifying ‘burning,’ as it is
a poisonous plant. The fruit has ten prominent
ridges (8), five on each carpel (10 ). These are called
primary ridges, and are usually present in some
degree on the fruits of this order. If there be other
ridges In the interstices between them, as occurs,
though rarely, in some genera, as the carrot, these
latter are called secondary ridges. If a transverse

Adethusa Cynapim,

section be made of a carpel, six holes (10, b) filled
with oil may be detected: four in the spaces between
the ridges and two on the inner surface. These oil-
sacg arve called vittae. This is the usual number
but in some plants they are numervous (Suyrniwm,
Alexanders); in others (as Hydrocotyle, Pennywort)
there are none, Other points to be noted in the
figure are as follows : gz, 3) shows the petals to have
an inflected point. The proboseis of an insect glides
down this little gutter and reaches the honey-disk in

-l
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the middle. (35) is the inferior ovary («), the ealyx
being obsolete (at ¢); (0) are the two styles (these are
not very accurately drawn). (6) is a ripe fruit or
cremocarp. (7) the two mericarps are aepa.ratmﬂ'
from the Y-shaped carpophore, or ‘fruit-carrier,

which consists of the two coherent placentas of the
two carpels. (8) is the outer side of a mericarp,
showing the prominent ridges; and (¢) the commis-
sural surface, showing two long tubular vittae. (11)
is a vertical section of a cremocarp revealing the
albuminous seed (10 ¢) with a minute embryo (11, «, 0)
at the top.

31. Peuced’anum (Pastina’ca) sati'vam, Parsnip.
This is especially common in chalk and limestone
districts. It has hairy pinnate leaves and yellow
flowers. This is the origin of the garden vegetable,
which has been eaten since the time of the Romans.
The one known in the trade as ‘The Student’ was
raised from seed of the wild plant by Professor J.
Buckman in 1847, at the Agricultural College, Ciren-
cester. The mericarps are winged, the two wings at
each side being closely pressed together.

32. Herac'leum Spondylium, Hogweed. This is
a common coarse-growing plant, with a few large-
lobed leaflets on a pinnate leaf. It flowers rather
late, about August. The flowers are white, the outer
ones, as is often the case with others, have irregular
petals. 120 visitors have heen observed on this plant.
The vittae, conspicuous on the ripe mericarps, form
long, bcur-hlu, brown stripes, especially on the inner
commissural surface. Each mericarp has lateral wings.

34. Dau’cus Caro’ta, Cusrof. This is the origin of

the garden carrot. It is common by roadsides, in
meadows, &e. It has finely divided leaves and rather
massive umbels of white flowers, the central flower is
often purple. The fruit is spiny, having a row of
barbed bristles down both the primary and secondar y
ridges. Vittae are below the secondary ones. When

the fruit is ripening the umbels close up, suggesting
the term ° birds’ nests ’ given to them in the country.
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Orper XXXVI. CORNACEAE.

One tree or bush and one herb represent this order,
known as the Cornel, Dogwood, Dogherry or Prick-
wood.

Cor’nus sanguin’ea, Cornel. FL f., {4. 4. 4. (2)}.
This is a common tree or large bush growing in
hedges, &e. It has opposite entire leaves and dense-
flowered cymes of cream-coloured 4-merous flowers.
It has black berries. A second species C. sue'cica,
a herb, is found in alpine moors in the North of Eng-
land and in Scotland.

DivisioNn II. GAMOPETALAE.
OrpDER XXXVII. CAPRIFOLIACEAE.

This order has two tribes, with five genera. In the
first, Sambuceae, the corolla 1s small, rotate, or
“wheel-like,” because of its short tube. In the second,
Lonicereae, the tube is elongated. The structure of
the flower is the same 1n all,

Tripe I. Vibur'num Op'ulus, Guelder-rose. Fl. f.,
[ B [{3} 5.]- (3)}. (Fig. 27.) The flowering cymes are
peculiar in that the outermost flowers have large
white corollas, but no stamens or pistil; they are
therefore neuter; while the central perfect flowers
(1, 2) are small and inconspicuous. Under cultiva-
tion the latter become neuter also, thus producing
large globes of white, but quite infertile flowers. (1)
18 an entire flower, (2) the same cut vertically ; the
base of the style is enlarged as a honey-secreting
organ ; it has three blunt stigmas (4). There are three
carpels, but one or two may become arvested and only
one seed be developed, as shown in the diagram (3).
(5) is the seed, and (6) the same cut vertically, showing
the minute embryo at one end with the large mass
of endosperm.

V. Lanta na, the wayfaring tree, has all the flowers
perfect. The leaves are simple and rough. The fruit
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in both species is a drupe, being scarlet in the former
and black in the latter species.

Sambu’eus ni‘gra, ZFlder. This has compound
leaves. The cymes being umbellate, 1. e., on radiating
peduncles. 5. £buluws, the dwart elder, is herbaceous
and local. It is sometimes called dane-wort, being
supposed to have been introduced by the Danes. The
anthers are extrorse, ¢.e. burst outwards, and as there
is no honey in the elder it is not much visited by
insects, but wind-pollination is easily accomplished.

Fic. 27. Viburnuwm Opdus

s

(1-6): Lonicera (7, 8).

Trise II. Lonicera Perielymenum, Woodline or
Honeysuckle (Fig. 28). In this genus the flowers
are in glomerules or ‘sessile cymes, similar to “heads,’
which are ¢ sessile umbels, as in the Conipositae. The
corolla has a long tube, the lobe of one petal Deing
separated more dLLp]:f than the other four (L) The
anther is versatile, ‘ easily turning, being attached to
the filament at a point in the ‘middle (:«:) This is
commonly the case in grasses. The ovary 18 at first
three-celled (3, 4); but in the fruit it is usual in all
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members of this order for the ovules to be arrested in
two cells. The berries are secarlet (5). The seed is
albuminous (6, 7). Having a long tube to the corolla,
the flower is adapted to nocturnal lepidoptera or
moths and sphinxes which have a long proboseis.
Moreover, the tube only becomes filled to past the
middle, in the evening, with honey. On warm ealm
cvenings insect-visits are so abundant that on the
following day all the flowers are found to have had

Fra, 28,  Lendcera Periclipmenitin,

their pollen entirely removed. On the other hand,
on days following cool, windy evenings, the Howers
display abundant pollen, which is then gathered by
bees and flies.  Another genus, Liwnaea lorealis,
found in fir plantations from York to Ross, creeps
along the ground, with flowers 4 in. long. 1t was named
after Linnacus by Gronovius. It is represented on
the wall of the staircase of the Linnean Society's
rooms, Burlington House,
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Orprr XXXVIII. RUBIACEAE.

All the English genera are included in the tribe
Stellatae, as they are herbs with leaves in whorls,
hence the name of the tribe, or ‘star-like.” We have
only four genera, two having rotate corollas, Rubia
and Galium, and two with tubular ones, Asperulu
and Sherardia,

: Ru'bia peregri'na, Madder. FLf, {5.[(5).5.] (2)].
his is a perennial herb, serambling over hedges, &e.,
chiefly near the sea on the West and South of Eng-
land. Its leaves are 4-6 in a whorl. It has recurved
prickles on the angles of the stem and on the midrib
and margins of the leaves. The eymes of the flowers
are panicled. The flowers are small, yellowish in
colour. The fruit consists of small globose black
berries. It takes its name from ruber, Latin for red,
as species of this genus have supplied the scarlet dye

known as madder from the ecarliest times. The
chemical ingredient has, however, now been made
artificially from coal tar. The scarlet mentioned in
Seripture was obtained from an insect allied to the
cochineal, from oak trees of Palestine ; but where it 1s
said that ram and badger skins were dyed red (Exod.
xxv. ), the LXX version says “ dyed with m&ddm '

Ga'lium ve'rum, Lady’s Bedstraw. F1.1., {o.[(4).4.]
(2)}. The genus Galium has eleven Bntl&h species,
This, and one other, . Ciruciata, Crosswort, with
leaves 4 in a whorl, has yellow flowers. Three have
areenish flowers, e.g. G. Aparine, Cleavers, all the
rest being white-flowered. In the lady's bedstraw,
so called as it was used in the Middle Ages for beds,
the leaves are 8-12 in a whorl, less than 1 inch long.
and linear. The long 1]:L111L]E‘:r of small fr{:-]cleu
flowers render it very conspicuous. It has the pu:uhm
property of rennet, and is used in Devonshire, &c., for
curdling milk.

G. Aparine, (Yeavers (Fig. 29),1s only too common,
It has its leaves 6-8 in a whorl, §-2 ins. long,
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narrowly lanceolate, hispid all over and with seta-
ceous points (7, «). The fruit is covered with hooks
(4, 5), readily catehing the hair of animals, which thus
disperse it. It is said that the fruits roasted taste like
coffee. This is mnot improbable, as the coffee tree
belongs to the same order. It is usual to deseribe
the whorls as ‘leaves’: for there 1s no difference
between the members, Strietly speaking only two
are leaves. As a rule a bud will be seen, more or
less developed into a branch. springing from the axil

Fro, 240, Galivan Aparvine.

of the true leaf (see figure). This, and the onc
opposite, will be a leaf, but all the intermediate,
whatever their number, though normally four, are
stipules. (1) represents a complete flower ; (1, 2. «) is
the disk on the summit of the ovary. (2) is a vertical
section showing the 2-celled ovary, each cell con-
taining one ovule. (3) is one of the four stamens,
(4) is a ripe fruit consisting of a pair of kidney-
shaped nuts, bristly all over with stiff hooks, and
[ 2
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separated at the base by the hardened and widenci
axis, curving inwards above till their points nearly
meet. (5)1is a vertical section of one of the cmpda,
showing the albuminous seed and curved embryo.
(t‘:% is the Lmhl},n isolated. (7) is the apex of hall
a leaf, ahnwmg the [mmt at the apex.

Asper'ula odora’ta, Wood-ruff. FL f, {o. [(4). 4.]
(2)f. This herb has rather broad leaves, compared
with the galiums, about 6-g in a whorl. The corolla
1s funnel-shaped and not rotate, as in galiums. The
whole plant is q{*euted like new hay when drying.
~ Sherar'dia arven'sis, Field-Mudder. F1. f, {(4-6).
[(4-) 4 ]| (2)}. This 1s easily recognized by its whorled
(4 6) leaves and lavender-coloured flowers., It is
common in cornfields and waste places. The calyx-
teeth are conspicuous in this plant, whereas they ave
wanting, being obsolete, in the other genera. The
sepals are bristly with five or six points: the fruit is
crowned with six short teeth.

OrpEr XL. DIPSACEAE.

Two genera, Dipsacus, teasel, and Seabiosa, scabi-
ous, comprise this order.
Dip'ﬂﬂ.cus sylves'tris, Teasel. Fl. f., involucel ; {(4 7).
). 4.] 1}. The common teasel is a tall spinulose plant
w1t,h upputh simple leaves and connate, forming a
large receptacle often filled with water, the flowers in
compact oblong heads with rigid bracts. Each flower
has a separate bract, and a clupuliibrm involucel. The
calyx-limb forms a small cup on the top of the inferior
ovary. The corolla tube has four unequal lobes, and
carries four stamens. The fuller's teasel, used for
raising nap, bhas recurved bracts, and is probably
a var ILL} of this plant, being onl;;, known in culti-
vation.
Scabio’sa arven’sis, Field Scabious. F1. f., involueel ;
((5.) [(4.) 4] 1}. A common weed by fields, growing
L:] 5 ft. in height, with softly hairy leaves and large
flat heads of light purple flowers. The corolla is
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irregular by the partial or total suppression of one
of the front petals ; the stamen adjoining also disap-
pears, so that instead of being 5-merous, they are
4-merous. :
8. succi’'sa, Devil’s-bit-Scabious (Fig. 30). FL f.. {(5.)
(4.) 4.] 1. Common in pastures. It has entire leaves
1) ; the involucral bracts are shorter than the corollas.
The flowers are blue-purple, or occasionally white.
(1) 1s a Howering head ; (2) a flower. There is a bract

Fra, 30. Scabiosa succisa,

to each floret (2,); in the axil of this is a cup-shaped
involucel (2, #). This can he removed. Within it is
the true Hl?p[‘]]m calyx of five rigid purplish teeth
(2, ¢, 4, 5 and 7 [two cut awuyj) The corolla is
umfrnlm with 1mn lobes (2. 3), in consequence of the
suppression of one lobe ; similarly, one out of five
stamens 1s suppressed. The anthers are red-brown.
(5) illustrates a very unusual condition of things, for
the receptacular tube is not adherent to the ovary ()
except at the summit, where is the thickened rim or
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disk. (a) is the pendulous ovule, the ovary (/) being
cut open to show its position. A somewhat similar
closely-investing but non-adherent receptacular tube
is to be seen in the tribe Polerieae of the Rosaceae.
7) is a vertical section of a ripe fruit; the seed now
completely fills the ovary-cell, which in turn is closely
invested by the receptacular tube. It is albuminous,
with a straight inverted embryo.

S. Columba’ria has pinnatifid cauline leaves, and
involucral bracts longer than the j5-lobed corollas ;
the anthers are yellow. It occurs in dry pastures and
banks, &e.

Orprr XLI. COMPOSITAE.

This order is one of the largest in the world. All
the British species are herbs, contained in forty-two
genera. They are exstlpu]abe and characterized by
hawncr their flowers (florets) in heads, hence they are
known as ( ‘omposites. There is very great uniformity
in the structure, so that when a few types are thoroughly

known, they supp]_y the clue to many hundreds of

others. Though it is so large an order, it is not re-
markable for many uses to man. It supplies a few
drugs, as chamomile and arnica; and some strong-
scented plants, as wormwood, absinthe, and taragon.
The Jerusalem artichoke furnishes edible tubers. There
are also innumerable garden plants, as the sunflower,
dahlia and chr}'a.:mthmnum &e. Ome group having
all the florets ligulate, i.e. strap-shaped, has a mﬂlﬂ
juice partaking of the nature of opium, as in the
lettuce and dandelion, and when blanched some of this
group supply %E‘Lfﬂdll]im as the lettuce, endive, chicory,
and dandelion. lhev constituted the * bitter herbs

of olden times. The order is not, as a rule, credited
with many pummmm plants.

The ovder is grouped into two series. L. Tubulifiorae.
in which the disk florets arc tubular, with a regular
border: and II. Ligulifiorae, in which all the florets
have liculate corollas.

.I.-“

S —
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Artificial key to the Genera.

Ray fits, ligulafe ; disk fubular,

Ray purple, disk yvellow ; hd.
Ray purple, disk yellow ; hd.
Ray white, disk white ...

Ray w hltu disk vellow ; pap. o
Ray white or yel,, disk yellow ;
Ray white, disk yellow ;

Ray white, disk yellow :

Rayv vellow, disk \'Ul]ﬂw; ray
white

Ray yellow, disk u-llnw Ay
all pilose

Ray vellow, disk ye l!nw
with outer seales ...
Ray yellow or o, disk yellow ;
Ray yellow or o, disk vellow ;
Cottony herbs;

Cottony herbs ;
scaly ..
Cottony herbs ;

ray inconspie

L. large, to 3 ft. diam.,
L. large, to 3 ft. diam., after fl

Muorels all fubular,

1_3
4 4

pap. o :

pap.o:

riy ineonspicuons ;

ray ineonspicuons ;

after fls. :

2 in. ; plt. glabrous

Agter Tripolium, 2,

in, ; plt. hairy
Erigeron acre, 3.
Achillea, 13.
Bellis, 4

1

: low herb ...
Imp. o; tall herb
Chrysanthemum, 16.
1. much dissected ; ree. naked
Matricaria, 15.
I. much dissected ; rec. chaffy
Anthemis, 12.

few fld. ; anthers tailless ; pap.

Solidago, 5.
many fl:. ; anthers tailed ; pap.
Inula, 6.
ray many fld. ; anthers tailed ; s pap.
Pulmamal 7.

1. alt pmn atifid Senecio, 21.

1. opposite Bidens, 11.

hds, z2-sex, ; rec. Hat, naked

Gnaphalium, 8,
hds. 2-sex. ; ree. coniecal,
Filago, 10.

nons ;

hds. dioecious
Antennaria, 9.
: purple
Petasites, 1D,
hds, monoee ; yellow
Tussilago, 20.

hids, monoee

3.3

L. opp. ; heads minute ; flts. pink Eupatorium, 1.
L. opp. ; heads large ; ﬂth yellow Bidens, 11.
L. :lltL"l‘. : heads minuh- : flts. yellowizh Artemisia., 18.
L. alter. ; heads large ; ﬂtw ﬁf\l!rm Tanacetum, 17.
L. alter. ; inv. brts. Imf:LHI flts, red Arctium, 22,
L. alter. ; inv. brts, piltnnlfhﬁpilmﬁc ; fits. purple Carlina, 22,
L. alter. ; pap. short ; plt. not prickly ; fits. purple or blue

Centaurea, 25.
L. alter.; pap. long : plt. not prickly ; flts. purple

Serratula, 26.
L. alter. ; pap. pilose; plt. prickly ; flt<. purple Carduus, 27.
L. alter.; pap plumose; plt. prickly ; flts. purple Cnicus, £8.

Flovets all Tigulafe,
Fruit, long-heaked.
Pappus pilose; heads 1-2in. d
Pappus pilose ; heads §-3 in. ¢
Pappus plumose, w}ntl
Pappus plumose, white ;

prickly pit.

recey

inm. ; glabrons Taraxicum, 39,
liam. ; glabrous Liactuca, 40,
Picris echioides, 34,

it echafly Hypochaeris, 87,
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Pappus plumose, brown ; plt. hairy ... ... JLeontodon, 38.
Pappus plumaose, brown ; plt. glabrous ... Tragopogon, 42,

I'ruit, not beaked.

Pappus o; hds. blue, 1-1} in. diam. ... Cichorium, 31.
Pappus o ; hds. yellow, § in, diam. ,,. Lapsana, 33.
Pappus pilose, white ; 1. amplexicaul ; hds. 1-2 ins.
Sonchus, 41.
Pappus pilose, white ; 1. not amplexicaul ; -2 in.
Crepis virens, 35.
Pappus pilose, brown ... Hieracium, 36.

Fra. 31. Tagetes patula,

SERIES 1. Tubuliflorae. Tagetes pa,tula., French
Mavigold, introduced from Mexico in 15¢3. In
order to facilitate the study of the mllmtv flowers or
florets of this family, Fig. 31 represents those of a com-
mon garden plant, Tagetes putulu, the French Marigold:
as tlm} are particularly large in that flower. Femmunlr
from the outside, we meet with a very e,hcaptmn&]
peculiarity, in that the bracts of the involuere cohere
imto a tube (1 ¢,6). A similar occurrence is met with
in the teasel f&lﬂll}, Dipsaceae, and in I upf.'nu’mr
(1 d, 6, a)is the general receptacle which carries all the

W

T
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florets. The next point to notice is that the circle of
florets on the circumference, the so-called ray florets,
have broad flat limbs to the tubes of the corollas (1 «,
2 d); while the central or disk florets have small tubes
with a five-toothed border (10, 3). The first are called
ligulate, or strap-shaped; the latter tubular. The
former have lost two petals in the production of the
broad strap. Below the corolla is the very obvious
inferior ovary (3, @), terminated above by the rudi-
mentary calyx (2,0 and 3,0). In the disk florets one
of the sepaline rudiments appears as a bristle (3,7, 8).
As mentioned under scabious, the calyx of flowers
growing crowded is often aborted or represented by
minuter structures than usual. In the Compositae it
is often wanting altogether, as in the daisy. In others
it appears as minute scales (2, b), or as a few stiff
bristles (Bidens), or as numerous slender bristles or
hairs. In these latter cases it is called the pappus,
familiar to all in the down’ of thistles and dandelions.

With regard to the stamens and pistil, it will be
found that ray florets in the Conipositae, as a rule, have
a style and forked stigma only (2, ¢) and no stamens,
so that they are female. On the other hand, the disk
florets are (with very rare exceptions) bisexual. (4)
represents the stamens with the inecluded style and
exserted stigmas, extracted from the corolla-tube of (3).
The five free filaments (4, 5) are inserted on the corolla-
tube just where it is seen to contract in (3). The five
long anthers cohere by their edges, so that they form
a eylinder. They are quite free in the early state of
the hud, but become united as they grow by the secre-
tion of a sort of mucilage which sticks them together,
so that the union is not congenital as between the
petals of the corolla, though they are called synge-
nesious. The pollen is shed into the tube of anthers
beeause they burst inwards ; and in order to extract
it the style grows so that the stigmas push the pollen
out at the top. The two arms of the stigma being at
first pressed together, but spread out on arriving out-
side the anther-tube, their upper or inner surfaces (that
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of the left-hand branch ¢ in (7) are stigmatie. (g)
represents a vertical section of a fruit (H) a sort of
inferior achene, with the erect embryo without any
albumen. The fl. f. is given under 4, Bellis.

4. Bel'lis peren’nis, Daisy. Fl.f, disk floret, {o.[(5.)
(5 @.)] (2)}; ray flovet, {o.(3.) o. (2).]. The heads
have outer white or pink ray florets with ligulate or
strap-shaped corollas, apparently enlarged at the
expense of the stamens which are wanting (Fig. 32.
2). The central or disk florets have regular yellow

Bellis (1-4) ; Taraxacum (5-8) ; Pefasites (9-11);
Arfemisia (12).

corollas (1). The stamens cohere by their anthers
into a cylindrical tube (1, «), the cells bursting in-
wards., The ovary is 1-celled, but the style which
passes up the tube of the anthers carries two stigmas
(3 those of disk ii) (4 of ray fl.). Hence there
are two carpels. A ‘double’ form is cultivated. In
this the yellow disk florets have been converted into
ligulate ones resembling the ray florets. In passing
from one to the other the corolla alw: ays loses two
petals and all the stamens. The calyx, which should
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stand on the top of the ovary at the junction seen in
(1) is arrested or obsolete.

7. Pulica'ria dysenterica Flew-bane. A common
wayside plant, in hedges, &ec., conspicuous by its downy
leaves and numerous lar oe yul]ﬂw flowers, T in. diam.,
the ray florets being twice as long as the disk; the
anthers are tailed. The pilose i.e. hair-like p&ppua
has an outer row of short scales.

8. Gnaphalium uligino’sum, Cud-weed A small
much-branched herb,under a foot high, densely covered
with a pure white down. The linear leaves are woolly
or tomentose. It bears numerous small heads cluster-
ing among the leaves, and conspicuous for their bright-
shining pa.le -brown involucres. The ray florets are
inconspicuous, and female ; the disk ﬂnreta are perfect,
with anther-cells, tailed. The general receptacle is
flat and naked. Another species, (7. sylvaticwn, is not
uncommon in woods. It 1s an ereet herb, with heads
almost sessile, or elustered in the axils of the linear
leaves.

| 1. Bi'dens cer'nua, Bui-Marigold. This and another
species, B. tripartita, occur in wet places, usually with
yellow Ia}les.s heads. They are annual glabrous herbs
with opposite leaves ; sessile and undivided in B. ce-
nud, but petioled and 3-cleft in B. tripartita. In the
former species the heads droop, while they are erect
in the latter. Instead of a pappus there are 3—4
stont barbed bristles. This plant furnishes a good
study in adaptation ; for the anatomy of the stem and
roots undergoes profound, but easily observed changes,
according as the plant grows completely in water or
upon dry ground.

2. An’themis arven’sis, C'orin Chamoniile. This is

a strongly-scented herb with twice-pinnatifid leaves

and heads having a white ray and yellow disk florets.
The general receptacle is seen to be covered with
f.'llﬂﬂ} scales if the florets be removed. It oceurs in
fields and waste places, but is rather local. There
are two other species, A. Cotula, “3t1n|{mg ﬂ["L} weed,
and A, nobilis, Chamomile. “‘Llf:! species is common
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near the sea. It is the source of the medicinal
chamomile flowers, which are usually collected from
the cultivated double variety, in which all the florets
are white, like those of the ray.

13. Achille’a Millefo'lium, Yarrow, Milfoil. A pe-
rennial herb with wvery finely dissected leaves, the
leaflets and linear-acute segments being very close-
placed. The white or pink “heads are numerous, i in.
diameter, arranged in a corymbose manner.,

15, Matrica’ria Chamomil’la, Wild Chamoniile. This
resembles the genus Aunthemis, but the receptacle has
no chafly scales. It has much-divided leaves, and
heads with a white ray and yellow disk. It is used
medicinally in Germany instead of the true chamo-
mile, Anthemis mobilis. It i1s very abundant in
neglected ground.

6. Chrysan‘themum seg’etum, C'oirn Marigold. We
have three species of this genus. The corn marigold,
an annual, has toothed, glaucous smooth leaves, and
heads with both ray and disk florets of a golden yellow.
C. Leucanlemum, the Ox-eye Daisy, 1%1}191&11111&1 and
has large heads with a broad white ray and yellow
disk ; d,l]{] C'. Parthenivm, Fever-few, is a perennial,
with short white ray florets and a yellow disk.

i 7. Tanace'tum vulgare, Tamsy. A somewhat
shrubby plant with much-divided, 1-2 pinnatifid
leaves. The heads are numerous, about & in. diam.,
corymbose in arrangement and of a dull yellow, the
ray flowers female: the disk, male; the whole plant
I8 very strm]g—ﬂﬂented.

18. Artemis’ia vulga'ris, Jugwort. 'This genus has
four species. They are all more or less aromatic and
characterized by their minute heads. The mugwort
has hroad leaves, white and woolly below. The heads
are also woolly, It is very common in hedgerows,
orowing from 2 to 4 feet in height, bearing heads
in crowded panicled spikes. A. Absinthium is a local
plant known as wormwood; while A. maritima
oceurs in salt marshes. This is the only genus of
the Clompositae known to have smooth pollen grains
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(Fig. 32. 12). The general form is as represented in
(Fig. 32. 6).

19. Petasi'tes vulgaris, Butter-bur (Fig. 32. y—11).
This is an extensively creeping plant with rounded
leaves, often 3 ft. in diam., growing by river-sides,
Xe. The leaves are cottony below. The inflorescence
15 in a spike-like form, the heads purplish. The male
heads have a few female florets; the ray florets are
female (¢), with a few male ones (1o) in the disk. In
this and its ally, the coltsfoot, the corollas of the
male florets are bell-shaped above the tube (10),
having the two style arms coherent into a club (10, «),
by means of which the pollen is ejected. The calyx
is represented by a pilose pappus (11).

20. Tussila’go Far'fara, Coltsfoot. This 18 well known
for its round leaves, produced after the yellow heads
have appeared in early spring. It creeps extensively
by an underground stem, rapidly covering waste
ground. The florets much resemble those of the
butter-bur.

21. Sene’cio vulga'ris, Groundsel. There are nine
species of Senecio. This common species is a familiar
weed in any garden. It bears very small eylindrical
heads of yellow flowers. It is usually without a ray.
Unlike most conspicuously flowering plants of this
order, the style arms generally remain concealed
within the anther-tube, so that it is self-fertilizing,
and 1s eonsequently extremely prolific.

S. Jacobae'a, Ragwort. A tall perennial herb,
with golden-yellow heads in a dense corymb: only
too common by roadsides and poor pastures, &ec.
The leaves are pinnatifid, the heads being sometimes
1 in. diameter.,

15. Centaure’ani'gra, Knapireed. An almost woody
herb, common by roadsides, &e., with entire or lobed
leaves and heads, 1-1} in. diam., having an invo-
luere of bracts with a broad, dilated, dark-brown
appendage, terminating with a pecetinate or comb-like
margin. The pappus-seales are very short, unequal
or none. The florets are purple, the outer ones often
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larger and neuter. In this and other species the ray
florets remain tubular like the disk, but the throat
and limb are much enlarged, the number of teeth or
segments being often more than five, while the
stamens and pistil are both suppressed. . scabiosa,
Hard-head, has deeply pinnatifid leaves, with entire
or lobed segments. The bracts of the involuere have
a brown peﬂtmatL tip and margins; the pappus is
as long as the fruit. This species is common in dry
pdatulu: and waste places. (. Cyanus is the Common
Bluebottle or Cornflower, with bright blue heads,
commnon in LU.’lI]hL]d‘-_ﬂ and fre equently cultivated.

27. Car’duus cris'pus, Thistle. This genus has
three, and Cuicus eight species, all of which are
popularly known as thistles; but while the first has
a pilose pappus, in the second it 1s plumose, and the
heads are more often subdioecious. The leaves are
spinous-toothed in most species, and the stem is often
‘winged.” The corollas are always tubular, without
a ray, red or purple, rarely white. In C. ¢rispus the
leaves are cottony below, usually pmnatifid; the
heads less than 1 in. diameter, with webbed spiny
bracts to the involucre; they are crowded and sub-
globose in form. €. nutans, the Musk-thistle, has
idlgt ﬁulltm_} punlu]mh heads with erimson florets.

28. Cni'cus lanceola’tus, Spear-thistle. This genus
differs from Curdwus in being usually more or less
dioecious and in having a plumose pappus. The pre-
sent species is common in waste places. Its stem is
winged, the leaves pinnatifid. The heads are few
tUWLt-]]lLI ovoid, 1} in. long and -1} in. diam. The
mnv Ulu{‘lﬂl bracts are numerous, subulate with a ter-
minal white spine. The receptacle is hairy. . acau-
lis is a usually stemless species, as the head is mostly
sessile when it grows on gravelly or chalky pastures,
as on the :_Iuwn of Sussex, &c. It bears a single
crimson head. If it happen to grow in damp or
shady places among herbage, the Howering stem
clongates and may bear several flowers. (. wrvensis
is a very troublesome species because of its exten-
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sively creeping habit by means of its long underground
rhizomes,

Sertes 1. Ligulifiorae. 31, Ciehorium In'‘tybus,
Chicory. A tall wiry plant with heads usually in
airs, 1-13 in. diam.. with florets all ligulate and
light blue. It is not uncommon in many places,
especially on a chalky soil, and when cultivated has
a large tap-root. This, roasted and ground to powder,
constitutes the chicory of commerce, It is also cul-
tivated as a salad plant, being blanched. It then
constitutes the ‘ Barbe de Capucin’ and ‘Witloof” or
Brussels chicory. Another species, C. Endiviu, a
native of the Mediterranean regions, is the endive
of gardens, It was used for its supposed medicinal
properties by the ancients. These species, as well
as others of the Compositae, such as dandelion, &ec.,
constituted the * bitter herbs ™ of Seripture '

33. Lap’sana commu'nis, Nipple-wort. A very
common weed in waste and cultivated ground, bear-
ing small yellow Howers, § in. diam. It has no
pappus. The involueral bracts are few, 1-seriate,
and erect.

35. Cre’pis virens, Huwl's-beard. A small gla-
brous herb very common on waste ground, roadsides,
&c. The upper cauline leaves are long, sagittate,
and sessile, with a toothed margin ; the lower leaves
being runcinate, i. e, with recurved teeth. The pappus
1s pilose and white.

36. Hiera'cium murorum, Huwhweed. This genus
contains ten species and many varieties, They all
have heads entirely composed of ligulate yellow
florets, and are readily recognized by the tawny-
coloured pilose pappus on a truncated fruit. Plants
with similar Howers either have none (Lapsana
comaa s, Nipple-wort) or a white and feathery onc
(Pieris), or a pilose pappus of white simple hairs,
(Crepis).  The hawkweeds illustrate the difficulties
systematic botanists occasionally meet with; for

' Piants of the Bible ( Pres. Day Primers), p, 38.
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whereas one sees thirty species, another recognizes
only four, regarding the others as varieties, Sir.J. D,
Hooker observes ‘that the sequence of its forms
represents to a considerable extent the spread of
the forms in altitude and area in the British Isles.
This means that the forms have been developed
under the various eonditions of the loealities in which
they are prevalent, respectively.

38. Leon'todon hirtus and L. hispidus, /Huwk-
bit, are common herbs with narrow sinuate-toothed
radical leaves, and scapes with a single head. They
frequent pastures and waste places. The receptacle
i1s naked, and the pappus plumose and brown.

3Y. Tarax'acum officina’le, Dindlelion. The leaves
of this common plant vary greatly according to the
soil, being broad and runcinate to very narrow and
pinnatifid. There is a short neck to the pappus
(a continuation of the receptacular tube which is
adherent to the ovary) (Fig. 32. 5, «). This elongates
in fruit, and carries the then spreading pilose pappus
(7, w). Short bristly points are also developed near
the top of the inferior ovary (7, b), which serve to
anchor it when the wind has conveyed it away like
a parachute. (8) represents a long. sect. of a ripe fruit,
called a cy paeldf showing the er ect exalbuminous seed.

40. Lactu’ca. We have five species of lettuce,
none of them very common; one, L. Scariola, is
apparently the origin of the garden lettuce, of whlch
the flowers can be studied. One species, L. alpiuu,
formerly known as Mulgedium, differs from all the
rest, which have yellow flowers, by being blue. It
ascends from 2,000 to 3.000 ft. in Forfar “and Aber-
deen ; being a member of our arctic flora. It extends
from the arctic regions to Siberia, and on Alpine
Europe. Lettuce was grown as a salad plant., and
used as a sedative by the ancients, as the milky juice
partakes of the nature of opium.

4). Son’chus olera’ceus, Now-thistle, is an annual,
brittle herb, with lanceolate, 3 amplexicaul, sharply
toothed, hairless leaves, having rounded auricles at
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the base. The yellow flowering heads, $-1 in. diam.,
are crowded.

S. arven'sis, Corn sow-thistle, common in cultivated
fields, has a glandular hispid inflorescence. It grows
from 2—4 ft. in height. The head is 1} in. diam. It
has a long, white mll\} pappus.

2 Trugopn gon praten’sis, Goat's-bewid. A glau-
cous herb, with a stem 1—2 ft high ; the leaves are
slender, ﬂ'lﬁlhlﬂl]j contracted upwmdq from above
the dilated sheath. The heads, }—2 in. diam., yellow,
meluded in an involume of about 8 Hlat bracts. The
fruit has a very long beak, with a feathery tawny-
coloured pappus.

T. porRIFO'LIUS, Salsify, occurs in meadows, &e., but
is nowhere truly wild. It has large purple ﬂr_:-wmmfr‘
heads.

Orprr XLIILL CAMPANULACEAE.

This contains two sub-orders, Lobelieae, repre-
sented by one genus, Lolelia : and Campanuleae,
containing five.

Jasi‘one monta'na, Sheey)'s-bit. F1. ., {(5). (5). (5.a).
(2).{. This is a common hispidly pub{ﬂeent plant on
heathy pastures and mountain-sides, growing {rom
6—18 ‘in., much branched from the base. It bears
heads Df lilac-blue flowers. The corolla is deeply
cleft to the base, the lobes being at first coherent.
The stamens are free from the corolla, and the anthers
are only just united by their bases. The inferior
capsule cnnstltutmg the f'1mt dehisces above, within
the calyx-lobes.

CampaN'vLA RAPUNCULOUDES. FL £, {(5).(5). 5.(3)}-
(Fig. 33.) There are six species of campanula. lZ 10-
tundifolia, the Hare-bell, is common in heaths and
pastures. (. Rapunculus, Rampion, has an edible
fleshy root. €. Trachelivwm and C. glomerata are often
cultivated as well as foreign species, e. g. C'. niediun
from C. Kurope, as Canterbury bells. Fig. 33 (1) is
a flower from which the calyx and corolla have been
removed. It shows the inferior ovary («). The five

K
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stamens (1 and 2), with broad bases to the filaments,
form a dome-shaped chamber, protecting the honey-
secreting upper surface of the ovary, the honey being
obtained by insects passing their proboseis between
the filaments. The anthers are represented in (1) as
shrivelled, because they shed all their pollen very
early, which is caught or collected by hairs all over
the style: the stigmas at that time being quite im-
mature and pressed together, are unable to be pol-
linated as represented by (4). Subsequently the stiomas

Fig. 33, Campanule rapunculoides,

spread out (1), and bees crawling head downwards
into the flower, grasp the %t}r]e and so smear ‘their
bodies with pollen from it. Then, on entering another
flower, the projecting stigmas are I)O]Iinated. (3) 1s
a transverse section of the inferior ovary (1, «), show-

ing the enlarged axile placentas and numerous ovules ;
(6) 1s a seed, .mcl (7) the same, cut vertically, revealing
a thin layer of endosperm with a straight ovule. The
lobes of the corolla should have been drawn a little
more reflexed. (5) Fruit, dehiseing by pores ().
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Orper XLIII. ERICACEAKR.

This order contains two sub-orders, Vacecinieae with
one genus, Vaceiniwnm, and Ericeae with nine.

All the numerous kinds of Rhododendron and
Azalea of our gardens are members of this order.
Much hy bridization has heen effected between N.
American, W. Asian, and Indian species, as well
as between some seven species from the Malay islands,
These latter constitute the scarcely hardy greenhouse
rhododendrons.

Vacein’ 1um Myrtillus. Whortleberry or Bilbeirry.
Fl £, {(5)- 5. 545 (5)}. This genus differs from all
others of thn-, order in havmw an inferior ovary
(Fig. 34. 7) ; but they all agree in having the stamens
free from the corolla, a peculmut_}r confined to this
order and Campanulaceae, among flowers with a
gamopetalous corolla. The flower is pendulous, and
the anthers (as in all others) dehisce by pores (8).
which are at first pressed against the style, thus
preventing the escape of the pollen until they have
been dislocated by an insect. The anthers are pro-
vided with tail-like appendages (8) in this species,
as also in V. wliginosumn (ﬂemulmg in mountain-
bogs): but they are wanting in V. witis-Idaea, the
cowberry of woods and heaths on the west side of
England, and in V. Owycoccus, the ecranberry of Scot-
land. The corolla is globose (%), but in the eran-
berry it is rotate, 1. e. wheel-like, having a short tube
and a flat border or limb resembling a wheel. The
last-named is found in peat bogs. usually among hog-
moss. It has pink flowers. The berries are excellent
eating ; those of the cowberry are often mixed with
them for sale.

Ar‘butus Une'do, Strwwwheriy-tiee. FI, 5 (5.
5. (5)-  This evergreen tree occurs in numlu at Kil-
19,11191. Muckross, and Bantry. It bears panicles of
white sub-globose Howers, and orange-searlet globose
beriies with a rough surface. .].}“3} are edible, and
used for making wine in Corsica. In the young state

K 2
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of the flower, the pointed tip of the anther is fixed
against the style by a gummy exudation. This acts
as a pivot, so that as the filament elongates it inverts
the anther, and then presses the lower ends of the
cells against the style. As they dehisce by pores at
that place, the pollen is prevented from escaping until
dislocated. Each anther carries a ‘tail’ at the back
of the pore.

This tree is found in the south of France and north
of Spain, so that its presence in Ireland is probably

Fie. 34. Erica (1-6); Vacciniwm (g, 8).

a remnant of a flora which once extended across the
Channel when Ireland and Spain were united.

Eri‘ca cine'rea, Heath. Fl.f., 4.(4). 4+4.(4). The
leaves are whorled in threes (Fig. 34. 1) with short
leafy branches in the axils. The corolla is ovoid in
form. The stamens dehisce by pores, which are at
first adpressed against the style, but they are all dis-
located on the entrance of an insect, which elings to
the * tails " and pulls them asunder. (2)shows a sec-
tion of the corolla with the free stamens and pistil.
(3) is a diagram of the fower. (4) a stamen, and (5)
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a tetrahedral pollen-grain. The fruit is a capsule
bursting by four valves, which have the central axis
in the middle (6, «). E. Tetraliz, the cross-leaved
heath, usually occurs as isolated plants among the
mass of %. cinere, and differs from it in having pink
clobose corollas, the common heath being crimson
purple. Z. ciliaris and K. vagans are two species
only found in Cornwall, and the former in Dorset as
well. They reappear in the west of France, and form
part of the so-called Norman flora, which is continued
in the ("hannel Islands and south-west of England in
diminishing numbers, pointing to a former land sur-
face in connexion with the Continent. One other
species, £, wmediterranen, oceurs in boggy heaths of
Mayo and Galway, in the south-west of France, and
in Spain. It may therefore he associated with the
strawberry-tree as a relic of the continuation of the
old Spanish flora, which extended from the Pyrences
to the south-west of Ireland.

Calluna vulgaris, Ling. FL f, 4. (4). 4+4. (4)
The leaves are very minute and closely imbricated,
giving a tetragonal appearance to the branches. The
calyx 1s petaloid and pink, the corolla being shorter
than the sepals. The fruit is a capsule, and differs
from that of Kwica in the way it bursts: for in the
latter genus it dehisces loculicidally (through the
back) and septifragally (across the septa), but in Ling
it is septicidal (down the septa) and septifragal.

As the heaths have flowers which hang down, the
stamens and style are situated vertically: but in
Culluna the flowers are almost horizontal, conse-
quently there is a slight tendency for the style to
curve upwards. This illustrates the first indication
of declination, as deseribed under Zpilobium, so that
the smaller insects can only reach the honey on the
lower side. About twenty visitors have been seen,
The remarks here made, and those under Epilobium,
hint at the probable method of making flowers adopted
by nature; that these and other differences in the
structures of flowers in adaptation to the aection of
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insects when visiting them are the actual outcomne
of the process itself. The fact is that the living
matter of plants or protoplasm is of identically the
same nature in plants as in animals ; and just as a
muscle increases with use, so does the protoplasm of
plants respond and cause the structure which contains
it to adapt itself by growth in various ways to the
weights, thrusts, &e., which it receives. Hence the
declination of stamens and styles is due to a response
to the weight of an insect standing upon them ; for the
curvature thus acquirved is the best mechanically for
supporting the insect upon them. Innumerable cor-
relations or coinecidences corroborate this view. Thus
all irregular flowers are so situated, as a rule, quite
close to the stem, that they can only be visited on
one side; whereas all regular flowers can be ap-
proached from all sides. This will be well seen in
the order Scrophularineae?.

Orper XLVI. PRIMULACEAE.

This order contains eight genera. They all have
the peculiarity of the stamens being adherent to the
tube of the corolla on a line with the middle of the
lobes (Fig. 35. 2), instead of being between them.

This 1s due to the suppression of an outer whorl,
sometimes represented by antherless staminodes (as
in Samolus). ‘The ovary is 1-celled, the ovules
being attached to a free-central placenta: the stigma
being globular. there is no apparent clue to the
number of carpels, excepting the number of teeth or
valves with which the capsule bursts.

Pri'mula ve'ris, Cowslip. FL f,(5).[(5). o+ 5.] (5)-
(F1g.35). The primrose (P. vulgaris), (}}.hp (1 elatior),
cowslip, as well as P. farinosa, the Bird's-eye
Primrose of York and Lancashire, have dimorphie
flowers. In one, the pistil has a short style, the

" The reader is referred to the author's little book., The Making
of Flowers 8.P.C.K.), or the larger work, of which that is an epitome,
The Origin of Floral Structures (International Scientific Series), vol.
Ixiv ; also The Origin of Plant Structures (same series), vol. Ixxvii,
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anthers being situated at the entrance to the corolla-
tube : in the other, the style is long, the globular
stigima oceupying the position of the anthers of the
previous kind. The stamens are now low down (2),
their anthers being on the same level as the stigma
in the first kind. These differences of height point
to the proper or legitimate mode of pollination by
intercrossing, for when this is artificially and care-
fully effected, more seed is set than when the stigmas
are illegitimately crossed, i.e. with pollen from stamens

of a different length to the styles. As hees, however,
only visit flowers in a haphazard way, the full value
of such intercrossing is not secured in nature. The
short-styled form, upon the stigma of which pollen
can fall, appears to yield most seed; but this is of
course illegitimately !,

Miller adds another observation to this method of
selt-fertilization, viz. ‘that pollen-collecting bees are

' Ovigin of Floral Struchures, p. 203,
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only able to seecure their pollen in the short-styled
Hlowers ; they learn to recognize the long-styled plants
at a distance and to avoid them, and thus never per-
form ecross-fertilization, but very often self-fertiliza-
tion,” by eausing the pollen to fall on the stigma below.

These differences must not be regarded as absolutely
fixed, though tolerably constant in nature, the two
kinds never occurring on one and the same plant ;
for under cultivation the stamens and style sometimes
arow to the same length in a flower. and so it becomes
homomorphie. This is then self-fertilizing. Such a
condition may be noticed in garden auriculas and the
Chinese primrose. This change is probably similar
to the difference between . furinose and P. scotica
only occurring in Orkney, Caithness, and Sutherland.
Both these have mealy foliage and lilac-coloured small
corollas, and are probably varieties one of the other,
but P. scotica is homomorphie.

These details can be seen in the various parts shown
in Fig. 35 of the cowslip. The inflorescence is a
simple umbel (1). (2) is a vertical section of the
corolla of a long-styled form: for the stamens are
low down, and the stigma would just protrude from
the orifice, as shown in the middle flower of (1).
(3) is the ecalyx, the corolla removed to show the
pistil with the long style (5). The ovary (5) is repre-
sented as having ten vascular cords: five correspond
with the mid-ribs of the carpellary leaves, five w1th
the margins, and the capsule bursts by ten tLLth 75 4):
The placenta (6,« and 7.0) is free-central, 1ecallmg‘
that of the members of Cuiyoplylicae. but the origin
is different. The five carpels might be compared to
the leaves of the sow-thistle, which have rounded
appendages at the base called auricles. Now suppose
five of such leaves, united by their edges, the auricles
being projected into the middle of the chamber, to be
colierent and swollen into a central mass ; and lastly.
this to be the only ovuliferous part. Such appears
to be the origin of the free-central placenta of Pri-
matlaceae. (7,0) represents this central column in the



OUR BRITISH WILD FLOWERS 153

LEL]J‘-J.I‘L]I: surrounded by the calyx («). (8) is a seed
which is attached at a central point («¢) and has the
embryo (¢) embedded in endosperm, and lying in a
direction at right angles to a line pointing from it to
the point of attuchumnt{q, «) ; an unusual position, for
the embryos usually point towards or in an opposite
direction to the pmnt of attachment of the seed.
Anagal'lis arven’sis, Scarlet Pimpernel. Bl f.(5):
[(5)- 5] (5). A small annual with opposite leaves.
and one &L\l“al y flower to each, on a long slender
peduncle ; the corolla is scarlet or rarely blue. This
last variety occurs in limestone distriets of Gloucester-
shire. &e.. and is much ecommoner in the Mediterranean
region, as at Malta, flowering rather earlier, while the
scarlet one is less abundant there. A. tenella, the Bog
Pimpernel, is a small ereeping perennial in marshes
and wet meadows. Its corolla is rosy with dark ‘w,ina
Sa’molus Valeran'di, Brook-weed. FL f., {(5). [(5
5 stds.+5.] (5)f. This is a small herb growing cm
wet ground, with obovate! or spatulate leaves, and
racemes of very small flowers with white corollas.
[t differs from the other members of this family by
having the ovary partially sunk in a receptacular tube ;
hence it is more or less inferior. It has also five stump-
like rudiments of stamens or staminodes, thus show-
ing why the stamens are always opposite to the
petals in this order; one whorl, the outer, being in
nost genera totally suppressed.

Orper XLVIIL. OLEACEAE.

The privet and the ash are our only representatives
of this order, which takes its name from the olive, Oleu
ewropued. The familiar garden lilac is another member.

Ligus'trum vulga're, Privet. FL £, (4): [(4) 2] (2)
Like all the members of this family, this has opposite
leaves. Ithas white flowers in small but dense clusters.
The two stamens easily indicate the order (Fig. 36. 1,

" A leaf is ovate when broader towards the base, or egg-shaped ;

ohovate, when the broader part is towards the apex ; spatulate,
the shape of a spatula, i.e. broad above but tapering slightly helow,
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7, 0). The calyx has only a rudimentary limb repre-
sented by four points (2). The four lobes of the
corolla are valvate in bud, having the edges indupli-
cate or folded inwards (1). The fruit is a small black
berry (5), which yields a rose-coloured dye, and an
oil, used for cooking in Germany. The seed has a hard
cndosperm (6). The white-seented flowers attract
nocturnal lepidoptera in greater abundance than in-
seets by day : but the flower is readily self-fertilized.

Fra. 36. Ligusfrum (1-6) ; Fravinus [7-13 .

Frax'inus excel’sior, Ash. Kl fs., 0. 0. 2.(2); f.. 0. 0.
0. (2); m., 0. 0. 2. o. The ash has compound pinnate
leaves with flowers in clusters, devoid of calyx and
corolla. They may consist of two stamens and a
pistil (I'ig. 36. §), or of a pistil alone (g), or of two
stamens only (7). Sometimes the stamens are re-
presented by staminodes. The fruit is a 1-winged
samara (10). As one ovary-cell becomes aborted and
one seed only out of four ovules (11) matures, three
ovules are arrested (12, @). The single seed is attached
to the long placenta (12, ), which breaks away from

-
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the middle of the ovary (12,0). The seed is albumin-
ous (13). As the flowers have no calyx or corolla, it
might be thought that the ash should be placed in the
Lumu;;!fhw but as the two stamens and pistil agrec
entirely with the privet, lilac, and olive, and moreover
a species called the Huwmmﬂ' ash (F. Or inws) of Italy,
&e., has both calyx and corolla, their absence in our
hﬂ”‘ll‘ﬁll tree is not considered sufficient to displace it.
The tow ering ash is the tree which yields the non-
crystallizable sugar known as manna.

Orver XLIX. GENTIANEAE.

This order contains five terrestrial and two aquatic
venera, the white Menyanthes, Buck- or Bog-bean,
and the yellow Limnanthemwi. The leaves are
always opposite and entire in the former, but alternate
in the latter.

Chlo’ra perfolia'ta, Yellow Centawry. FIL f., (8).
1(8). 8.] (2). An erect glaucous herb, with broadly
connate leaves and golden yellow flowers in a cymose
group ; the parts of the whorls are usually eight, but
they may vary to six. It is common on Ghﬂll{y "':-Gl].h.

Erythraea. Centau'rium, Cenbwuwry. ¥l L, (5). [(5)
5.] (2). This is a very variable plant in size of stem
and leaves, easily recognized by its pink flowers in
terminal cymes; the anthers being spirally twisted
when dehiseing, enable an inseect to be dusted in any
way.

This plant was formerly much used in medicine,
and even now can be substituted for gentian-root ;
two alpine species, (. lutec and G. puirpurea, being
in our ph{unmcupuuid

Gentia'na Pneumonan’the, Genticn. Fl f. (5). [5).
JJ (2). (Fig. 37.) There are about 180 species of gen-
tian, many of which oceur on the Alps of Switzerland.
Five species are indigenous. This one occurs in moist
heaths, as near Swanage, but is local. It has elon-
gated, tubular, dark blue corollas, 1-2 in. in length.

The Htﬂ.m(‘nh( 3) have rather broad filaments where
they are united to the corolla, and as they project
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inwards they divide the space into five divisions,
which are penetrated by insects’ proboscides for the
honey secreted at the bottom and by the base of the
ovary. The anthers are protandrous, the two stigmas
(2) not being early matured: but the latter subse-
quently curl outwards, and are readily dusted by
the bee entering an older Hower than the first visited.
Theanthers are at first sub-coherent, but separated
by the style and stigma growing up the middle.

7

Fri. 37, Gentiang Pnewmonanfie.

Moreover, the anthers burst outwards, thus aiding
in dusting the humble-bees, which appear to be the
only visitors. (4. ) represents a ripe capsule com-
mencing to dehisce above. The two placentas are
parietal. (5) and (6) represent the albuminous seed
with a straight embryo.

Orprer LI. BORAGINEAE.

This order comprises eight genera, all being herbs,
and generally with very rough or hispid and alter-
nate leaves. The flowers are arranged in scorpioid
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or curled racemes ; they are always regular, excepting
Echiwm, and have the same fl. £, (5). [(5). 5] (2).
The pistil is peculiar in having the ovary deeply
4-lobed, as in the Zabiatae, the style arvising from
the base in the centre. Eaeh lobe closely invests
a single pendulous ovule, and finally breaks away,
forming a nutlet containing a suspended seed.
E'chium vulgare, Viper's Bugloss. A tall, rough
herb, growing to 3 feet in height, and bearing numer-
ous Howers on panicled racemes. The corolla in this,
as in some other genera, is red or red-purple on first
expanding, but changes to a deep purple or bright
blue on maturity. It is somewhat irregular, having
the five stamens declinate, which, after discharging
the pollen, retire backwards when the stigma develops,
standing where the mature anthers had previously
been. More than seventy insects have been observed
to visit this species in Germany ; the great majority
come for honey only. The female bees, with abdo-
minal collecting brushes, without any effort sweep up
the pollen with their abdominal brushes, filling them
after a few visits. K&. plantaginewm, our only other
species, has dark blue-purple flowers, and is only
found in Cornwall and Jersey and the Mediterranean
region, being a member of the Norman flora which
touches the south-west of England. It is really the
most distant fragment of the Mediterranean flora.
Bora’co orrrciNa’nis, Borage. This is a eommon
Mediterranean annual, with a bright blue rotate
corolla, often found in waste ground, as it has been
long cultivated. The throat of the corolla-tube is
closed by notched scales. Kach stamen has a horn-
like structure growing from the filament. The nut-
lets are rugose. Honey is secreted by the fleshy
base of the ovary. The anthers meet and form a pen-
dulous cone, in the apex of which the pollen collects.
An insect hangs suspended below the flower and
thrusts its proboscis between two stamens, the cone
thus opened allows the pollen to escape. The style
only grows ount beyond the cone of anthers, and
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develops its stigma after the anthers have shed
their pollen. It is mot quite clear what the use of
the horn-like projection from the back of the stamen
may be. Miiller thinks that it helps to force the
anthers back to reform the cone.

Sym'phytum officina’le, Conifrey. This is a coarse
perennial herb, with large decurrent leaves and droop-
ing flowers in terminal and scorpioid racemes, yel-
lowish-white or purple. The corolla is tubular, but
dilated npwards. with five spear-like scales alternating

F1c. 38. Anchusa officinulis.

with the five stamens. These are thought to aid
insects in some way, but the veal use is obseure.. It
is a common plant by water-sides.

AxcHU’SA oFFIoINA‘LIS, Alkanet. This is an intro-
duced plant, and rather rare. It has violet-blue
Howers. Fig. 38 represents the curled inflorescence,
usually but wrongly deseribed as a scorpioid ecyme in
text-books ; butacyme is definite ; the order of flower-
ing being 3.2.3.1.3. 2.3 (see p. 171). This is indefi-
nite, and is really a peculiar form of raceme. It
will be noticed that the flower-buds form two ranks

N -
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in the coiled-up extremity, but they become sepa-
rated lower down. This coiling suggested the name of
scorpion-grass to forget-me- nots. (1) shows a corolla
laid open. 1e:~vmlmw the scales or corona and the
adherent stamens {themchtmw in position with the
petal-lobes; (2) is the Lrammepd]ﬂwa calyx; (3) 1s
a pistil almwuw the deeply 4-lobed ovary, the style
arising from the base and terminating with two stigmas,
as there are really only two E.d,tpds When ripe the
four quarters break asunder into four rough inde-
hiscent nutlets (4). (5) is a section of a nutlet having
a thickened ring («) round the point of attachment.
When in position the radicle (0) pointed upwards, as
the embryo was suspended. Hence (5) should he
reversed in position.

Myoso'tis palus’tris. Furqﬁf me-not. This and
M. caespitosa are aguatie species, but M. arvensis and
nthem are terrestrial. The corolla is rotate in form,

r like a wheel, and bright blue, with a little yellow
corona in the mouth of the tube. The first two
species are more or less devoid of hair, while the
others are very hairy. This difference between aquatic
and terrestrial species is common. Aquatic and terres-
trial buttercups differ in the same way, though there
are exceptions to the rule in other plants, as in the
genera Hypericwm and Epdobivn,

Orprr LI, CONVOLVULACEAR,

Two genera of elimbing plants represent this order,
The one Convolvulus is a stem-twiner:; the other,
Cuscuta, is a parasite, not only twining about its host,
but penetrating the latter by means of special roots
developed in the interior of suckers called huustur’m.

Convolvulus arven’sis, Nimall Bindweed. Fl. £,
[(5). 5] (2). This very common and tl(:uhkmmn
weed has hastate or sagittate, entire leaves, and pink
funnel-shaped flowers, contorted in bud. It has an
extensively ereeping underground stem, rendering the
plant difficult to eradicate. (. se priwm, the Img:-
white-flowered convolvulus, is common in hedges.
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('. Soldumnella, with reniform or kidney-shaped leaves
and large pink flowers, occurs on sandy sea-shores.
It rarely climbs, but runs extensively under the sand.
The funnel-shaped corolla of the bindweed is yellow
at the base internally, and marked with five radiating
white streaks. Such marks, often of a different colour
from that of the petals generally, as in a pansy, are
called ‘ path-finders,” as they guide the insect down to
the honey. The habit of elosing both in the evening and
rainy weather marks out this species as adapted for
diurnal inseets. The orange-red under-surface of the
ovary secretes honey, which is sheltered by the broad
bases of the stamens, which leave five narrow openings
leading to it. The stamens approach the style above,
forming a column with it, so that the five slits
between the filaments are the only means of access to
the honey. The anthers, which are extrorse, i.e. burst
outwards ; so that by erawling into the flower head
downwards, and clinging to this central column, the
insect must get dusted below. In their absence self-
fertilization 1s easy. The above method of reaching
the honey is imitated in other flowers, as the campua-
nula and crocus.  About twenty visitors have been
observed. With regard to Convolvulus sepinm, Miiller
observes that he found all the owers closed on a dark
night, but all open on moonlight nights. Sphinx
convolvuli is the usual visitor. As this insect is rare
in England, this may account for the rarity of this
large flowering species setting its seed.

Cus’cuta Epi‘thymum, Dodder. A parasitic plant
with yellow or pink thread-like stems, attached to
furze, thyme, ling, &e.. by means of circular disks on
the stem (haustoria), from the centre of which a root
penetrates into the host. It has no leaves nor any
green tissue whatever, consequently it must live
entirely on prepared nutrition within the host. The
Aowers occur in dense clusters, the corolla being
urceolate or pitcher-shaped, and containing a ring of
scales within it, below the insertion of the stamens.
The honey is secreted by the lower part of the ovary.
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and sheltered by the scales. It is visited by a few
insects, but is also self-fertile.

Orper LIII. SOLANACEAE.

Three genera, all herbs, represent this order. cha-
racterized by mntmnmu some very deadly poisonous
plants, viz., Hyoscyanuws, Solanwm, and Atropu Bella-
donnd, dwale or Ll{,ddl} nichtshade. They all have
the same FL. f., (5). [ 5). :.][ ).

Hyﬂacy a.mua ni'‘ger., Henbwie. This is an herb
growing 1-2 feet, with divided leaves, very clammy,
and pﬂwerfully a-me]]mu' with a fetid odour. The
tflowers are sub- Gﬂll]p&nuldtﬂ dull yellow, and usually
veined with purple; the anthers are also purple.
The calyx-tube is persistent, closely adpressed to the
capsule. This is constricted in the middle, and de-
hisces with a lid or in a cirewmseissile manner. The
ovary is two-celled, with large placentas in the middle
carrying numerous seeds. The whole plant is poison-
ous, producing delirium and death.

Solamum Dulcama'ra, Bitter-sweet or Woody Night-
shade. This i1s a climbing herb with a somewhat
woody stem, serambling over hedges, &e. It has ovate-
cordate or 3-5 partite leaves, and spreading eymes
of purple or occasionally white flowers; they usually
spring from the middle of an internode, or are opposite
to the leaves. 'The corolla 1s rotate in form; the
anthers large and yellow and subsyngenesious, de-
hiscing by pores at the apex. The berry is ovoid
scarlet, and rarely yellow. The berries are poisonous.

8. ni'grum. Black Nightshade (Fig. 39), is an annual
with small white flowers, found in waste places,
growing from 6-24 inches. The flowers droop, the
anthers are not coherent (1, ). and the berries are
globular and usually black (3): the variety with
scarlet berries 1s known as miniatum, found in Kent
and the Channel Islands, but commoner in the Medi-
terranean regions. The berries have proved fatal in
several cases.

(2%) represents the calyx and pistil, the corolla

Li
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being removed. (2 *¥) is a transverse section of an
ovary with the much enlarged axile placentas carry-
ing numerous ovules. (4 and 5) are seeds showing the
coiled cotyledons of the embryo, which is surrounded
by endosperm.

The potato 1s the tuber of Solwnwm tuberosun, a
native of the higher ground of Peru. Its use as a food
consists in the large amount of starch (15 per cent.) it
contains, the nitrogenous matters being insignificant
(1—2 per cent.); consequently it is valueless as food

Fia. S99, Solawwm wdgruin,

for restoring the human frame. It is thus the exact
opposite in composition to peas, beans, and other
leguminous seeds.

Orper LV. SCROPHULARINEAE.
Fourteen genera represent this order in Great
Britain, best known by the peculiar shapes of their
corollas. They are all herbs with the general fl. f,
5 or (5). [(5) 4.] (2). One genus, Veronica, has a
binary or quaternary arrangement (4). [4. 2.] (2).; and
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one, Verbascum, has five stamens. Many are poisonous :
especially the foxglove, though used in medicine :
the seeds of the mulleins ( Verbascwimn) share in the
dangerously sedative properties. Many are cultivated
as ornamental plants, such as the snapdragon, which
oceurs wild in South Europe as on the rocks of Malta.
The Mimawlus Lutews, introduced in 1826, has estab-
lished itself in many rivers.

Artificial Key to the Genera.

Cor. rotate ; st. 5 : .. Verbas'cum, 1.
Cor. personate, bpllltﬂl‘.l 8t. 4 i Lina'ria, 2.
Cor. personate, saccate ; st. 4 .&nmrrhlnum. 3.
Cor. person: ate, sub- gInbu%L, st. 4 with atde . Scrophula'ria, 4.
Cor. ringent, yellow ; stigs. flat, irritable ; st. 4,_, Mimulus, 4%
Cor. ringimt. yellow ; calyx inllatr.-d ... Rhinan'thus, 11.

Cor, ringent and braets purple ; ealyx not inflated
Bart'sia Odonti tes, 9.

Cor. ringent, yellow ; tube long ... Melampy'rum praten’se, 13.
Cor. ringent, purple : calyx crested % ... Pedicula’ris, 12,
Cor. ringent, white, yellow throat,.. ... Buphra'sia, 10.
Cor. large, tubular . Digita'lis, 7.
Aquatie herb ; cor. {; in., ]}mL or white.. ... Limosella, 5
L. orbicular ; cor. minute, pink and Jelhm ... Bibthor pia, 6.
Cor. 4 partite; st. 2 ... ! Veron'ica, 8.
Leafless, white parasite ... Lathrae’a, 14.

l. Verbas'cum Thap'sus, Mullein. FL £, (5). [5.
5-] (2). There are five species of mullein, all very
woolly, and bearing yellow flowers, excepting V. lych-
witis, in which tl’IE}' are whitish. This is a ta]]
herb g growing to 3 ft. or more, with decurrent leaves,
p:mlucmw a sort of wing to the stem ; it is a common
feature in thistles ; and bears a dense woolly spike
of bright yellow flowers. The corolla is rotate. The
stamens are five, instead of four, which is the usual
number in this order. but the posterior three are
smaller than the two anterior, indicating the tendency
to arrest, which is completed in the posterior stamen
being ummll} absent, and the two front or anterior
stamens being longer than the other two in the great
majority of the genera. Verbascum is remarkable
for the number of wild or natural hybrids which
oceur between the different species. They are usually

L 2
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indicated by combining the two specific names thus,
Thapso-Lychnitis, Thapso-negrum, wigro-Lychuitis,
&e. ¢ Intermediate ’ species have long been recognized
by botanists in many other genera, and these are now
considered to be true hybrids, which doubtless consti-
tute a considerable number of what have been pre-
viously deseribed as distinet species. Docks and
willows are plants among which several hybrids have
been recognized. Hybrids are usually quite as fertile,
sometimes more so, than their parents.

2. Lina'ria vulga'ris, Toad-Flax. Fl. 1., (5). [(5) 4.]
(2). This is a perennial herb with very narrow or
linear leaves, flowering from July to October, with
spikes of irregular yellow personate (i.e. with the
mouth closed) and spurred corollas. A variety with
two to five spurs is not infrequently met with, called
Peloria, a word meaning ‘monstrous.” The stamens
are of different lengths, the anterior being longer than
the posterior pair; but in the pelorian variety the
complete number. five, may be restored and all of equal
length. The honey is in some cases secreted by a
oland at the base of the ovary, in others it appears to
be actually formed in the tube of the spur: while in
others no hune:, was Ubwl ved at the base of the flower.

3. ANTIRRHUNUM MA"JUS, Snapdragon. This genus
only differs from Linarie in the corolla being g gibbous
or bulging at the base, instead of a spur: in fﬂct 1t
represents the early stage of the flower of the toad-
flax. before the spur has elongated. If the front of
the corolla be cut away an oval hole will be seen
between the bases of the two front stamens, through

which the honey is poured into and collected by the
pouch. The snapdragon is really a Mediterranean
plant, forming large masses on walls in Malta, &e., but
it has been so long cultivated here that it has become
naturalized on walls. Under cultivation this has
assumed a great variety of colours. A. Orontiuimn is
a small annual, 6- 18 ins. in height, occurring in corn-
fields. The corolla is red, as in The large anapdrugon

4, Scrophula’ria nodo’sa, Figwort. “Fl. £, (5) [(5)
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4, st.] (2). We have four species, the two commonest
being this and S. aquatica, occurring in ditches. edges
of ponds, &e. They grow to 4 ft. in height, have
square stems with opposite leaves. The flowers are
small in panicled cymes. The corolla tube is swollen,
bearing short lobes. The stamens are four, but the
fifth represented as a small purplish scale at the back
of the corolla. In most of the flowers of this order
the stamens are at the back, so that insects get dusted
on the thorax, but in the figwort they are on the
front just over the lip, so that the wasps, which are
the principal visitors erawl over the anthers and get
(lusted on the abdomen. Sometimes the petaloid scale
resumes the function of an anther. 'This would then
dust the insect on the back. Being protogynous, the
flowers are eross-fertilized before the pollen is removed.
Self-fertilization, however, succeeds perfectly.

4% MimvLus Lurevs. A sub-aquatic herb, which
has become naturalized by many rivers, having been
introduced from South America (Chili) in 1826. It
has opposite leaves and large solitary yellow flowers.
The corolla is two-lipped. the mouth being open (and
not closed and personate, as in the snapdragon) is
called ringent, i. e. “ gaping.” The stigma consists of
two flaps, which lie expanded, but if they be gently
touched with some pointed instrument they imme-
diately collapse together. The familiar musk-plant,
M. moschatus, a native of Columbia, was introduced
in 1826, The * giant musk’ is a hybrid between these
two speeies, having the large flowers of the former
combined with the seent of the latter.

7. Digita'lis purpu’rea. Foxglove. Fl. £, 5. [(5). 4-]
(2). (Kig. 40.) The tall foxglove occurs in most
counties of England, and is often eultivated. The
corolla is an inflated tube (1), red and spotted within.
The four anthers stand close together with the stigma
i the middle, but they mature in succession, the
upper pair first, then the lower pair, and finally the
stigma. In this, as in the four preceding genera,
the insect which visits the flower for honey, which is
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secreted by the receptacle at the bottom of the ecorolla
tube or by the base of the ovary, gets dusted on the
back, and as a rule the stigma is not ready when the
anthers of the same Hower burst, self-fertilization is
for a time prevented, if not altogether. (1) represents
a complete flower, the calyx being polysepalous (4),
a rather unusual condition in this order:; (2) shows
the two long and two short stamens, the fifth being
suppressed. It represents the last stage of the flower
in which all four anthers (3) have burst and shed their

Fie. 40. Digitalis purpurea.,

pollen, and the two lobes of the stigimma are now
spreading to receive the pollen, as in (6). (4) is
a pistil with the persistent calyx, removed in (5):
(7) is a dehiseing capsule surrounded by the persistent
calyx ; (8) is a vertical section of the capsule more
enlarged and showing the numerous seeds on the axile
placentas: (g) a transverse section of the capsule;
(10). (11) and (12) are seeds. The embryo is straight.
embedded in albumen.

8. Veron‘ica Chamae’drys, Germander Speeduwrell,
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FL f., (4). [(4). 2.] (2). This is a perennial with bright
blue flowers in long racemes, each flower being
in the axil of a bract. If this species be compared
with the annual, V. lederaefolia, a common garden
weed, having a single flower in the axil of every
leaf, these two species will illustrate the origin of
a raceme ; for if the leaves in the latter be reduced to
the bract-form, it would at once pass from being
a ‘ one-flowered axillary inflorescence” to a many-
flowered bracteate raceme. Hence, what quantity of
flowers go to make up an inflorescence is really regu-
lated by the presence of leaves or bracts as the case
may be. With regard to the fertilization of the
germander speedwell, the {wo stamens spread away
from the style, and each has a little bend in the
filament, at the base where 1t is united to the corolla,
constituting a sort of hinge. When an insect wishes
to alight it seizes the two stamens and style, dragging
them together under its body to form a support. It
thus gets dusted just where the stigma of another
Hower will strike it. A very similar method of pol-
linization will be seen in the enchanter’s nightshade
(C'trcaea). The front petal, not being required to
support the inseet, is the smallest of the four. Of
other speecies. V. Beccabunga, with opposite ovate
leaves and bright blue flowers on axillary racemes,
and V. anagallis, with opposite, narrow, pointed
leaves and racemes of small lilac or white Howers,
grow to a large size in water. They are both quite
glabrous, as is the general rule with aguatic plants.

9. Bart'sia alpima. This and the five remaining
genera of this order are remarkable for being parasitic
upon other plants, in that their roots, when coming in
contact with those of grasses, &e., attach themselves
to the latter, and then drive root-like suckers or
haustoria into the host-plants, from which they derive
their nourishment. As the first four of these genera
have green leaves they can live to some extent ag
non-parasitic plants, but experiments show that their
powers of assimilation are mostly enfeebled; for having
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acquired the property of parasitism they seem to
require the aid of the host. or else decomposed organic
matter, upon which they are often saprophytic, to
secure complete nutrition and vigour. They are all
herbs, usually small with ringent corollas. Bartsia
alpina 1s one of our arctic plants of subalpine meadows,
aseending to 3.0co ft. in Scotland. Not only is it
parasitic, but it bears small conical buds at the base,
the scales of which are provided with what ave
believed to be insectivorous glands. B. Odontites is
a very common plant, with opposite leaves and dull
purplish red bracts and flowers, frequent among grass
by roadsides. B. wiscosa is viseid and bears yellow
flowers. It only oecurs in the South and West of
England, and is a member of the Mediterranean flora.

|0. Euphra'sia officina’lis, Fyebright, is a small
herb with a white or lilac and purple-veined corolla.
The anthers are deep red and fringed. There are two
forms, representing different degrees of development
of the style; one with a larger corolla and the stigma
long exserted ; the other with a smaller corolla and
the stigma close to the anthers. These forms corre-
spond with their methods of fertilization ; the former
being more entomophilous, the latter more inclined
to self-fertilization.

1]. Rhinan'thus Crista-gal'li, YVellow-rattle. This
is very common in poor pasture land, as it 1s a cause
of the enfeebled state of the grass. It has yellow
flowers in an inflated calyx : a tall sub-species, major,
is not infrequent in cornfields. It is parasitic on grass
and corn.

12. Pedicula’ris sylvatica, Lowusewort. This and
P. palustris have pink or white lowers. The leaves
are pinnately lobed. much cut, resembling some fern
leaves. The calyx is crested.

13. Melampy rum praten’se. Cow-wheat. This
genus has four species. This one i1s common in woods,
&c., bearing narrow leaves and small yellow long-
tubel corollas.

4. Lathrae’a squama’ria, Tovothwort. This is a
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areenless fleshy root- -parasite.  The degradation of
strueture and funetion is complete ; for it has lost its
leaves and powers of assimilation. It attaches itself
to the roots of hazel, but is also a saprophyte, and is
insectivorous as well, for the numerous white thick
scales which are erowded all over the rhizome or
underground stem have cavernous spaces within
them, formed by the folding back of the tip of the
secale, On the surface of these hollows are numerous
glands of two sorts: one appears to emit threads which
capture very minute insects, while the others act as
absorbents of the nutritious matters dissolved out of
the prey.

OrpEr LVI. OROBANCHEAE.

This order contains one British genus, with six
species. They are all greenless parasites, brownish-
red or violet colour.

Oroban’che major, Broom-rape. F1. 1., (2)+(2). [(5).
4.] (2). The name is given from this species, which
atmchus itself to the roots of broom and grows to
(—2 ft. high. It is entirely brown with 1,?Lllnw and
purplish fowers. 0. minor is perhaps the ‘commonest
species, running into several varieties, It is found on
clover, often doing considerable damage if numerous,
on ivy, on Picris (Compositae), &e. It is protogynous :
but the stigma arches over the stamens, and can so
get dusted by self-pollination.

Orper LVII., LENTIBULARINEAE.

Two genera represent this order, remarkable for
their insectivorous habit!. They are either aquatic
(Utricularia) or m&mh-pl;mta (LPonguwicula),

Pingui'cula vulga'ris. Butterwort. FL f., (3). [{j}.

2.] (z). They are herbs with rosulate lmue'-"a 1. e.
arl 'ﬂ,uﬂ'ed in rosettes, quite entire and yellowish-green,
The margins are incurved, giving a spoon-like form.
The scapes have a single pu:ph. and spurred flower,

" A full acecount of these plants will be found in Darwin's fum:-{._
fivorous Flanfs.
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somewhat resembling a violet. The capsule is ovoid
or sub-globose. It is abundant in damp places in the
West of England. The surface of the leaf is covered
with mieroscopic stalked button-like glands, composed
of four,eight, or sixteen radiating cells. If any object,
as a piece of hard-boiled white of egg or a dead fly, be
placed upon a leaf, after some hours the margins roll
over 1t, so that it lies between two layers of glands,
above and below. These now secrete acid and fer-
mentative fluids, dissolving out the nutritious nitro-
genous matters, and absorb them into the leaf. After
everything of value has been extracted, the leaves
expand again, the indigestible parts being left
behind. The leaves are used in Lapland for curdling
the milk of the reindeer, hence the English name.
P. lusitanica is a smaller species. with pale lavender
flowers. It has a similar construetion, the leaves being
adapted to cateh minute thrips. It is tolerably common
in the heath near Swanage, and ranges from Hants to
Cornwall. Tt oceurs in France, Spain, and Portugal,
and is therefore one of the Norman flora, which just
reaches the South-west of England. P. alpina oecurs
in Skye and Ross, and is a member of the arctie flora.

Utricula’ria vulga'ris, Bladderwort. FL £, (2) [(5).
2].(2). Thisis a submerged aquatic plant, with finely
disseeted leaves, bearing ovoid traps at the bases of
and upon the leaf-s segments. The flowers are irregular
and spurred, on erect aérial peduncles. The corolla is
bright yellow. The stigina is irritable, just as described
in Mimulus. The little traps are provided with flap-
like lids, which can be lifted up by a water-creature
which enters the trap, but it cannot be again raised
from the inside. The animal soon dies. Then some
curious structures, consisting of groups of four large
cells projecting from the inner surface, perform the
function of absorbing such nutritious matters as the
dead animal may supply!

I See Darwin’s Insectivorous Plants for a long and interesting de-
seription of the minute structure and method of nutrition,
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Orpen LIX. LABIATAE.

Seventeen genera represent this order in Great
Britain. There is considerable uniformity, in that
they are all herbs with square stems and opposite
leaves. The majority are strongly scented in con-
sequence of the presence of glandular hairs containing
ethereal oils. Hence several are used as kitchen herbs,
as thyme. sage, marjoram mint, &¢. No member of
the order is poisonous. and several yield perfumes, as
lavender, thyme, patchouli, &e. The inflorescence
consists of axillary glomerules or sessile dichotomous
eymes. The two opposite ones together resemble
a whorl, called a verticillaster or false whorl. The
order of blossoming of the flowers in a glomerule is
as follows: 3. 2. 3. 1. 3. 2. 3; No. 1 being exactly
over the petiole of the leaf. The glomerule may be
reduced to one flower only, as in Scutellarie. In
Clinopodium it becomes stalked or pedunculated. It
may then be seen that it is a reduced ecyme, as is
well illustrated in Stellaria Holostea of the Caiyo-
phylleae. The flowers are always irregular, the calyx
often partaking of the irregularity with the corolla,
which is lipped in front, the anterior petal (often
notched as if it were composed of two) being enlarged
as a landing-place for insects. The two posterior petals
together form a hood (Fig.41. 1, ) ; when the flower is
said to be bi-labiate or two-lipped, the two lateral petals
being sometimes atrophied to mere points, as in the
dead-nettle. There are four stamens in all the genera
excepting Lycopus and Salvia: of these four, the
anterior pair are always the longer ; except in Nepefe ;
the fifth, posterior, stamen, which should be present
to complete the symmetry, is suppressed, just as in the
Serophularineae.  Ocecasionally a flower is to be found
perfectly regular and funnel-shaped, with the fifth
stamnen restored, all five being of the same length.
Such is called a reversion to the primitive type, from
which irregular flowers have descended. The pistil
has a deeply divided ovary, ripening into four nutlets,
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each containing one erect seed. The style arises from

their very base in the middle and is therefore called

gynobasic, as in the Boraginede. In consequence of

their great uniformity, the fl. f. is the same for every

genus, excepting Salvia and Lycopus, which-have two

instead of four stamens. FL f, (5). [(5)- 4.] (2).
Artificial Key fo the Genera.

Calyx ¢ z-lipped.
Corolla with distinet hood and lip (ie. 2-lipped).

St. 2, connective elongated ES Salvia, 6.

St. 4, erect, post. pr., longer ; cal. 15 ribbed .. Nepeta, 7.

St. 4, ereet, ant. pr., longer ; eal. 13 ribbed ... Calamintha, 5.

St. 4, spreading, do., longer ; eal. 10 ribbed Thymus, 4.
Calyx, upper lip flut ; fil, 2-fid at top Brunella, 8.
Calyx, upper lip pouched, fil. simple ... Scutellaria, 9.
Calyx tubular, densely woolly plant ... Marrubium, 11.
Calyx 5-toothed, sub-regular.

Cor. sub-regular, very small ; st. 4, spreading Mentha, 1.

Cor. sub-regular, very small ; st 2 _* Lycopus, 2.

Calyx teeth small ; fls. within imbricated coloured braets

Origanum, 3.
Calyx teeth very broad ; anth. glabrous ; cor. § in. long

Ballota, 15.

Calyx teeth very narrow : anth. hairy : cor. 1 in. long

Mellittis, 10.
Calyx teeth very narrow ; anth. glabrous Stachys, 12.
Calyx teeth spinous ; anth. ciliated, valves transverse

Galeopsis, 13.

Cor. hood. z-partite, yellowish ; st. exserted ... Teuerium, 16.
Cor. hood. wanting, blue ; st. exserted ... Ajuga, 17.

]. Men'tha sylves'tris, Horse-mint. The genus
Mentha has seven species, and a large number of sub-
species, according to Hooker's arrangement. They
are strong-scented ; more than one has the odour of
peppermint, as the common water-mint, M. aquatica.
and the true peppermint, M. piperita. The horse-
mint is rare in England, being the commonest in the
Fast, as Palestine, where it is cultivated. It is the
species alluded to in Seripture (Matt. xxi. 23).
A variety, M. viridis, is cultivated in gardens. The
peppermint is also a doubtful native. M. aquatica
1s softly hairy, with ovate leaves, the glomerules large,
pale lavender in colour, the pedicels and flowers very
hairy. It is a common plant by watersides, and very
strong-seented.
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‘4. Thy'mus Serpyllum, T/iyme. A small prostrate
wiry herb, frequenting dry banks, &c., strongly scented.
The leaves are very small and qmtu entire, the margins
often being revolute. This feature i1s common 1n
plants of hot distriets, as deserts, and tends to protect
the lower surface against radiation and loss of water.

Thyme has a rather more decidedly two - lipped
{.-{}IU“EI. but agrees with mints in the corolla heing
very small, and in the stamens spreading, so (hat lt
has departed somewhat less from the labiate type.
More than thirty inseets have been seen visiting 1t
In all the mints and in thyme with exserted anthers,
the corollas are so small that any large insect, as a bee,
crawling over a glomerule, gets duatred lﬂLll‘aﬂI‘lllllﬂ&tLl‘}
and not in a {Ieﬁth manner, as in lm*n't,-ﬂnwuul
labiates, the blossoms of which are entemd separately,
as of Salvia or Lamiwm album. The still slightly
irregular flowers of mint and thyme, as well as the
unequal lengths of the two pairs of stamens, show that
they have descended from some such flowers as the
dead-nettle ; just as all the Labiatae have descended
from regular flowering forms,

5. Calamin’tha officina’lis, Ca/amint. In this species
the inflorescence is a loose eyme and not a true glome-
rule ; the calyx is not bulging at the base, as in (.
Acinos. Basil Thyme. The anther-cells are rather
widely separated by a broad connective. This illus-
trates the first stage in the development of the long
curved connective of Salvic. Some labiates have the
stamens like the letter T, the stem being the filament,
the eross-bar the connective, bearing an anther-cell at
cach end. If this could oscillate at the point of junc-
tion, the stamen of Sulviv is obtained. Another com-
mon speeies. O, Clinopodivwm, is softly hairy, and has
hemispherical dense glomerules. The flowers are
accompanied with many long, ciliated bracteoles. The
calyx is also ciliated.

6. Sal'via Verbena'ca. Clury. KL 1, (5). [(5). 2, 2
stdes.] (2). This is a herb 1-2 feet, growing in dry

=]
pastures. The leaves are wrinkled on the surface.
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The glomerules are 3-flowered on long bracteate spikes.
The corolla is purple. The chief 1][.(111]1:1.1‘113}’ in the
flowers of this genus—of which S officinalis, Garden
Sage, will aupply flowers for examination--resides in
the structure of the stamens, of which there are only
two perfeet, the other pair being rudimentary stami-
nodes. They have very short filaments, which support
a curved, oscillating connective ; at each end of which
is an anther-cell, as explained under 5. Calamintha.
The two upper ones contain pollen, but the lower
anther-cells are usually empty and spoon-like. When
an insect alights on the lip, its head depresses the two
lower abortive anther-cells. This causes the upper
ones to come down and strike the bee on the thorax
or back. On retiring, the anther-cells return to their
previous position within the posterior hood. The
forked stigma projects forward and strikes the bee
on the spot just where the pollen from a previous
flower had been deposited. A variety called clan-
tlestina, which usually does not open its corolla, has
the stigmas curling between the anther-cells, and is
thus self-fertilizing.

The distribution of the cords or ribs on the ealyx
is interesting. It will be seen that it 1s somewhat
two-lipped or bi-lobed. It has five ribs corresponding
to the teeth or mid-ribs of the sepals. Then, two
‘marginal® cords oceur where the three posterior
sepals are united : and there are two marginal cords
in front. together with a supernumerary cord between
them in the front. Lastly, there are a pair of mar-
ginal cords at each side. Hence if ¢ stand for the
five dorsal or mid-ribs, % for marginal cords, s for
the extra one in front, the arrangement may be repre-
sented thus—

d The question arises, how has this come

1 " . _ y

d « about? It appears to be an instance of

e o adaptation to bear the weight of the

g insect. The cords are added just where
L " " ¥ . -

s the strain would be felt ; for their use 1s to

support the cordlla-tube. which, in turn, carries the bee.
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It may be here added that the irregularity of this
flower, as well as of all others, has arisen in all prob-
ability in a similar way. by a slow adaptation to the
constant insect-visitor ; the form having at last been
acquired whieh is best suited to support the insect .

7. Nep'eta Glechoma, (frownd [vy. A procumbent
herb with orbicular-reniform leaves, with deeply cre-
nated margins and 3-6 fld. whorls of small blue-purple
flowers, blossoming in early spring. It is common
on shady banks, &e. The flowers are dimorphiec,
the larger being bisexual, the smaller female only.
Another species, N. Cataria, Cat-Mint, has pubescent
leaves and white flowers. It is, however, rare. This
is the only genus in which the puatermr pair of
stamens are longer than the anterior pair.

8. Brunel'la Prunella) vulga'ris, Self-heal. This
plant has a creeping and rooting ﬁtun terminating in
(ense glomerules with blue flowers. It is common
n paabuu,a The calyx is flattened at the back.
The filaments are cleft at the top, one branch being
antheriferous.

|4. La'mium al’bum, White Dead-nettle. Fl. f., (5).
[(5)- 4] (2). As this is one of the commonest, "and
easy of examination, it may be taken as a type for
study. It is a pmennml herb, with annual erect
lowering stems, arising from a ereeping subterranean
stem. The leaves are cordate and serrate, resembling
in shape those of the stinging nettle (U :fuu) hence
the English name. Being D]‘Jl:{}‘:ltL on a square stem
increases the resemblance. The calyx is nearly regu-
lax, while the corolla is very irregular: the five petals
may be e]ctected by their ‘alternation with the five
teeth of the calyx, as follows : the lip in front, though
notched, is one petal; the hood behind consists of
two: while the remaining two are represented by
small points, one on either side of the tube. The
four stamens have their anthers arching under the

The arcuments and facts in -sl1p|:uut of thiis suggestion will he
|m”“i fully given in the writer’s Origin of Floral Structieres and The
Meiking of Flmeers,
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hood. The two anterior pair of filaments, which eross
over to the back, are the longer. 'This is the rule,
the only exception being in Nepetw, in which genus
the posterior pair are the longer. The deeply 4-lobed
ovary is the most characteristic feature, together with
the gynobasic style and forked sticma. If a calyx
from which the corolla has fallen be squeezed at the
base, the four nutlets will readily escape and will
break asunder if nearly ripe. L. puwrpuwrevm is a
common weed in waste places, having its vertieil-

Fia. 41. Ballola nigra.

lasters sub-terminal and crowded. The corolla 1s
red-purple. /L. amplexicaule, Henbit Dead-nettle. is
a corn-field weed with deeply-crenated broad and
sessile leaves ; glomerules of small red flowers which
are often cleistogamous, the stigmas in which curl
back between the anther-cells, which mature together
with them, so that it is self-fertilizing. It is one of
the most widely-spread labiates in foreign countries.
5. Ballo'ta ni'gra, Black Hovehound (Fig. 41).
This is a perennial, coarse, fetid herb, growing to
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a large size in hedgerows. It has very hairy, ovate-
crenate leaves. The glomerules are dense-flowered and
turned to one side or secund. (1) is a complete flower
showing the broad border or limb to the calyx («).
This is ten-ribbed, i.e. five cords correspond to the
mid-ribs of the calycine leaves and five are additional
strengthening ribs running up the coherent margins.
The corolla 1s a dull purple, the lip (¢) being veined
with white. (2) shows the stamens inserted upon the
corolla, the two outer, i.e. anterior pair, being the
longer, as is always the case, except in the genus
Nepeta. The anther-cells are separated (3); this is
the first stage towards the conditions seen in Cala-
minthe and Salvie  (4) is the pistil showing the
ovary to be deeply four-lobed, each lobe containing
one erect ovule. The style arises from the base and
is called gynobasic; the stigma is forked (5). (6) is
the 1ipe fruit consisting of four nutlets still coherent,
(7) being a separated nutlet. (8)is a transverse sec-
tion showing the albuminous seeds with an erect
embryo («) in each.

| 6. Teu'crium Scorodo'nia, Wood Sage. This grows
in stony places, especially heaths and dry hedges, &e.
The leaves are strongly crenated, darker above than
below. The flowers are small, yellowish-green, on
elongated spikes, a terminal and several axillary ones
making a sort of panicle. The stamens are erect and
carry their mature anthers forward, while the style is
undeveloped. After shedding the pollen, they wither
and retire backwards:; the stigmas, now mature,
oceupy the same Puﬁiﬂun as the anthers did at first.

17. A'juga rep’tans, Bugle. An almost glabrous
herb with a creeping stem: common in pastures. It
bears an erect flowering-stem 6-12 ins.: corolla, blue-
purple, oceasionally white or rosy. The hood is
reduced to a notched lobe; the lower petal is spread-
ing and 3-fid. Hence the filaments are quite exposed.
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Divigsion ITII. INCOMPLETAE.

Orper LXI. CHENOPODIACEAE.

This order contains six genera of herbs: and as
there is no corolla the flowers are inconspicuous. Two,
Chenopodium and Atriplez, abound in waste places :
while Beta (Beetroot) and the remaining three are
maritime plants frequenting salt marshes.

Chenopo'dium al’bum White Goosefoot. FL f., (5).
o. 5. (2). (Fig. 42.) A common herb, with rhombie,

F1e. 42. Chenopodium album.

toothed leaves. more or less mealy. This is due to mi-
nute water-cells. The flowers are minute, in panicles
(1); the calyx (3) has the sepals somewhat keeled (2).
The five stamens, as is usually the case in the Division
[neompletae, are opposite, i.e. in front of the scpals.
This shows that the intermediate whorl, or corolla. is
wanting. The pistil has two styles (4) but a single
ovarian chamber (5), with the ovule attached to the

bottom by an oblique cord or funicle. The seed-vessel
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forms a thin membranous bag, bursting irregularly
when mature, and contains a single black, flattish
seed (6). (7) shows a section of the seed with the
embryo coiled round the albumen: a condition also
seen 1n most of the Curyophylleae, as Chick weed.

Be'ta maritima, Beetroot. Fl. 1, [(5).0.5.] D; (2-4).
A glabrous perennial common by the sea. It has a
rootstock tapering into a vertical root. The flowers
are in clusters of two or three. and sessile. There is
a thick disk within the flower, into which the ovary
i1s sunk. It is the origin of garden beet and mangold
wurzel, by the naturally perennial habit having been
changed to a biennial, and the tap-root much en-
larged.

A’triplex patula, Orachke. Fl f., m.,(5). 0. 5.0; f.,
2. 0. 0. (2); bisex., 5. 0. 5. (2). The general appear-
ance of orache resembles the goosefoots, but the flowers
are polygamous, and as a rule it is the female flowers
only which bear seed.

Sﬂlmor nia herba’cea, Mursh Samphive. FL f., o.

(2). A small herb, 6-18 ins., with no leaves, the
Htems consisting of fleshy joints, in which the minute
flowers are sunk. Each has a rounded, fleshy, turbinate
braect, two stamens and a pistil. It is sometimes pickled,
as well as burnt for barilla or impure carbonate of
soda.

Sal’sola Ka'li, Sultwort. FI. f., 5.(2). A sea-
side woody plant, with short pllﬂlxly Iea.vu: ;L!ld minute
green flowers. In the fruiting state the sepals develop
broad horizontal wings concealing the fruit. It de-
rives its name from the alkalis it contains.

Orper LXII. POLYGONACEAE.

This order contains three genera, of which Rumez,
Dock, and Polygonwm are common everywhere ; but
the third, Omyrie, Mountain Sorrel, only occurs by
mountain streams. and is a remnant of the Aretic
flora, being only found on high mountains and in the
Arctic regions,

Polyg'onum avicula're. Knotgrass. Fl. f., [5. o

M 2
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7 or 8]. (3). (Fig. 43.) This little weed is extremely
abundant by roadsides and waste places. It has very
small pink and green flowers. sessile in the axils of
the leaves (1). (2) shows the base of a leal with the
fringed ochreate (boot-like) stipule («), which sheaths
the stem and petiole. It is drawn split open in order
to remove it. (3) 18 a flower in which the anthers and
stigmas are seen to be of the same height, or homo-
morphic ; so that this species is perfectly self-fertile,
there being no honey-glands to attract insects. In

F1a. 43. Polygonum aviculare.

another species, P. Bistorta, Bistort, the ealyx is red ;
there are honey-glands. while the buckwheat, also of
this family. hasdimorphicflowers like those of the prim-
rose: (4) is the flower laid open to show the stamens
adherent to the base of the sepals, or rather the brim
of the receptacular tube : (5) is the pistil composed of
three carpels, as indicated by the three styles and
stigmas, but having only one ovarian chamber and
one ereet ovule; (6) is the ripe fruit invested by the
persistent ealyx ; (7) is the seed seen in section show-
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ing the embryo and albumen, the radicle pointing
upwa,rrls.

Ru'mex obtusifo lius, Dock. Fl f., 3+3.0. 3+3.
(3): There are six species of Dock about equally
common on waste ground, two frequenting wet places,
ditches and river-sides, and one a rare species oeccur-
ring in marshes, called golden dock. Two others
are known as sorrel and %heeph sorrel. The species
of dock are distinguished by differences in the sepals
and by the presence or absence of oval tubercles on
them. The present species or broad dock is known
by its obtusely-tipped leaves, cordate at the base, and
erect paniecles of Howenrs.

Ru'mex aceto’sa, Sorrel. Fl f,m., 3+3. 0. 3+3.
0; f.,3+3 o. 0.(3). Thisand R. ﬂfLﬁUtEHH , oceurring
in dry pastures, sandy heaths, are dioecious. The
leaves are hastate, or aagitt&te. The sorrel ig used
as a pot-herb, is acid in taste, as it abounds in binoxa-
late of potash.

Orper LXIV. THYMELACEAE.

One genus, Daphne, with two species, represents
this order ; both low shrubs, oceurring in copses and
hedgebanks, but not very abundantly. They are
peculiar for having an acrid juice, as well as a tough
fibrous bark. That of Lagetta lintewria. when teased
out, appears like lace, hence the name of the lace- bark
tree of the West Indies. The berries of both the
species of Du_u!um are very polsonous.

Daph'ne Laure’ola, Spuwrge Lawrel. FL f. [4. o.
4+44.] 1. The leaves are coriaceous or leathery in
texture, and evergreen. The flowers are fascicled or
clustered in the upper axils, and green.

D. Mezereum (Fig. 44) differs from the preceding
in that the flowers have a coloured calyx, are fragrant,
and blossom before the leaves are fully developed. 1t
18 an acrid and poisonous plant. (1) is a flowering
branch, the terminal cluster of leaves beginning to be
r]&valuped (2) is a flower cut open to show the ad-
herent stamens (4*) and the one carpel which alone
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constitutes the pistil (g% is a vertical section of the
ovary, showing the single pendulous ovule (¢). The
orifice, called the foramen or micropyle. through which
the pollen tube will pass, is very large at (5). A eurious
bag-like structure envelops the lower end («). This
is really the lining of the ovary which has separated
from it, and clings more or less closely to the ovule (¢).

Fic. 44, Daphne Mezereum.

(4) are ripe berries, of course superior fruits, and therve-
fore differing from gooseberries and currants, which
are inferior ; (5) is a berry cut open, showing the seed
from which (6) is the embryo extracted. Both these
species of Dapline are powerfully acrid poisons. Chil-
dren have been frequently poisoned by eating the
berries. The properties appear to be akin to those
of monkshood and the deadly nightshade.

OrpeEr LXVI. LORANTHACEAE,

A single plant, the familiar Mistletoe, represents this
order in this country.
Vis'cum al'bum. Mistletoe. Fl f., ., 4. 0. 4. 0;
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fii 4(4). ouios 3.} An evergreen parasitic shiub with
Jointed internodes and opposite, narrow. thick leaves,
with axillary and terminal clusters of sessile Howers.
The male flower consists of four fleshy sepals, with an
anther in front of each, opening by several pores. The
female has an inferior ovary, with four sepals on the
summit. The berry is white, globose, with a very
viscid juice. The embryos 1-3 are green; it two,
they often may cohere by their coty ledons. It occurs
ln{mt frequently on apple-trees. rarely on the oak.

Orper LXVIII. EUPHORBIACEAE.

Three genera represent this order in Great Britain,
Fuphovbia, Spurge, Buwxus, the Box, and Mercurialis,
Dog's Mercury. It is really a very large order indeed,
Lmlt.cumng many poisonous but other useful plants.
Tapicea is starch extracted from a very poisonous
plant known as the cassava. The oil of the seeds of
some plants, as the croton oil. is powerfully active,
though that of the castor-oil plant is mildly so.

Euyhnrhia Pep'lus, letty Spurge. ¥l £, m., 0. o. 1.

; J, 0.0.0(3). (Fig. 45) is a common species, taken
tu illustrate the genus. (1) is the terminal part of a
plant bearing inflorescences in the forks of the branches
as («). (2) is an inflorescence enlarged, consisting of
a coherent cup-like involucre (3, ) with erescent-like
glands («) on the rim (3, «). This contains many male
flowers (3. ¢). (4) and one female (20). (3) exhibits
the interior of the involucral cup, ahuwmg numerous
stamens of different lengths (¢), indieating different
degrees of development. Each stamen (4) has a,‘]mnt
in the apparent filament (¢); but the interpretation
is that (/) represents a pLLlch] and (c¢) the true fila-
ment. Hence each stamen is all that exists to repre-
sent a male flower. In some species there is a little
laciniated bract at the base of each stamen. (5) is
a section of the j-celled ovary. (6) a fruit which
separates elastically into threc valves, liberating the
seeds and throwing them to a distance. The seeds
(7) are slightly downy, pale straw-coloured, and
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spotted with purple. There is a white protuberance
at one end called a carunele («). (8) shows that the
seed is albuminous and contains a straight embryo.
All the Euphorbias have a milky poisonous juice.
Village children have been known to rub their arms
with the juice of the petty spurge to raise an eruption.
in order to escape going to school! There is a foreign
species often cultivated called the caper.spurge. The
fruit closely resembles that of the nasturtiumn (7%o-
paeoluwm), and has been pickled instead of it. In a

Fia 45. FEuphorbia Peplus.

fresh state it is very acrid : but of course the aeridity
is reduced by pickling ; but as capers and the harm-
less nasturtium are easily procurable the eaper-spurge
should never be used. A child has been known to
have been poisoned by eating the leaves of L. Peplus.

Buxus sempervirens, Box Monoecious. FI.f., n.,
4. 0. 4.0; f.,3 brts.; 4.0.0.(3). An evergreen shrub
or small tree with opposite, small obtuse leaves,
remarkable for the epidermis being free from the
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underside except round the edge. It is a native of
chalk hills, as at Boxhill. The wood 1s of slow
orowth and very close-grained, hence it is admirably
adapted for wood engravings, mathematical instru-
ments, &e. It is imported from the Levant for these
purposes. A dwarf form is used for edging in gardens.
The box is mentioned in Seripture— They have made
thy benches of ivory inlaid in box-wood’ (Ezek. xxvii.
6), in allusion to the luxuries of the Tyrians.

Mercuria’lis peren'nis, Dog's Mercury. Dioeeious.
Fl. f,m., 3. 0. £ 9. 0.; £, 3. 0. 2 sbdes. (2)- It is
a herb with opposite leaves and minute stipules, and
grows in shady places, spreading much, by means of
1ts slender underground stem. The male flowers are
in slender spikes, the female on short stalks. Both
male and female flowers are occasionally found on the
same plant. M. annwe, a small herb, occasionally
occurs in cultivated ground, but it is more common
in the Mediterranean regions. Its leaves are some-
times boiled as a pot-herb, but it is decidedly un-
wholesome, as several people have been poisoned by
cating it as a salad. The dog's mercury will yield
a dye resembling indigo and woad.

OrpEr LXIX. URTICACEAE.

Four genera only are ineluded in this order: the
elm tree, nettles, pellitory, and hop.

Ur'mus campes'Tris, Commion Elm. Fl. f, [(5)- o
4-5.] (2). A large tree with oblique, distichous,
rough leaves. The roots send up numerous suckers.
It is an introduced tree, and the obovate samaras fall
without ripening their seeds. The seed is above the
centre of the samara. In the indigenous species,
U. montana, Mountain or Wyeh Elm, the seed is in
the centre of the samara, and the leaves are larger,
often 3 ins. in diameter. The distichous or 2-
ranked and horizontal leaves of the elm, as also of
the nut, lime, &e.. are due to the habit of orowth.
For in some cases, as the common laurel (Prunus
Lm-:f.-'u-r'c-.i'f.w'tw}_. it may be observed that when a shoot
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grows vertically, its leaves are arranged spirally
round the stem ; but when the laurel has its shoots
spreading horizontally, as is usually the case, then
they form two ranks, and are said to be distichous.
Ivy exhibits similar differences between the leaves
on the stem climbing up a wall and the free growing
shoots at the top.

Urti’ca dioi’ca, Stinging Nettle. Dioecious. FL f.,
Ny 4. O. 4. 05 [+, 4.0.0. 1. A coarse herb, 2—4 ft., with
square stems and opposite. stipulate leaves, covered
with hairs, many stinging. The male inflorescence
consists of loose panicles. the female is in more
compact panicles. The stamens are highly elastic,
being eurved inwards in bud; they spring backwards,
curving outwards, on the expansion of the E:EPH]?-.,
thus facilitating pollination, which is affected by the
wind, the flower being anemophilous or ‘wind-loving.’
The young shoots are an excellent substitute for
spinach. The other two species, U. wrens and U.
pilulifera, are annuals, occurring in cultivated ground
or waste places, the latter only in E. England, near the
sca. It 1s a common species by the Mediterranean,
recognizable by the female flowers being in little
spherical heads. This and U. wrens are monoecious.
The sting consists of a long pointed hair with a
globular base filled with the irritating substance, the
nature of which is unknown. When it enters a pore
of the skin, the tip is broken off and the fluid injected.

Parietaria officina’lis, Pellitory. Polygamous. Fl.
f., m., (4). 0. 4. 0: [, (4) 0. 0. 1. (Fig. 46.) This is
an herb with lanceolate leaves (1), generally growing
on walls, with numerous small clusters of green
flowers in the axils of the leaves (1). As a rule
three, or more rarely as many as seven, flowers are
included in a 3-7 lobed involucre. (2) is a male
flower ; such generally has a rudimentary pistil, with-
out a style. The stamens are elastic, as in nettles,
and spring outwards on the opening of the calyx (2,
3). (3) is a bisexual flower, and (5) a female Hower,
(6) is the pistil, consisting of a single carpel. The
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stioma is a tuft of hairs; such is of common oceur-
rence with flowers like the present, which are adapted
to wind fertilization. This is facilitated by the elastic
filaments, which violently eject the pollen on spring-
ing outwards as soon as the expanding calyx liberates
them. (7) represents a section of the ovary, showing
the single erect ovule. The fruit is an oval shining

Fia. 46. Parietaria officinalis,

blackish grain (8), which contains a single albumin-
ous seed (g9). (10) is the embryo.

Onrpur LXXI. CUPULIFERAE.

This order derives its name from the involueral ¢ cup’
or * cupule” which surrounds the fruit. The six genera
of trees comprised in the family are all monoecious,
the male intlorescence at least being in the form of
a catkin or unisexual spike. The genera are grouped
in three tribes, each containing two.

Triee I. Betuleae. Be'tula al'ba, Birch. Fl.
Ly ., bra.; 1.0.2. 05 f, br.; ov0.0.(2). Both male
and female Howers are in catkins. In the male, the
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scales are peltate with 2-bracteolate flowers, each con-
taining two stamens. The anthers have very short
divided filaments. The female catkins consist of
groups of three bracts having three pistils, When
ripe, each pistll becomes a round, flat samara, the
scales being deciduous. This familiar tree. called the
‘queen of the forest’ for its elegance, is conspicuous
by its white bark, which peels off in ribbon-like
pieces until the trunk be old, when it becomes corky
and rugged. The branches are very slender, and
therefore useful for brooms. The leaves are rhom-
boidal in form. Betule nane, the Dwarf Birch., a
small bush growing only from one to three feet in
height, occurs on the mountains of Northumberland,
Peebles. and from Perth to Sutherland. It is one of
the most northern shrubs in the arctic regions, and
is a g;ucn:] representative of our arctic flora.

Al'nus glutino’sa, Alder. F1Lf, m. br.; (4). 0. 4. 0:
f., brs.; 0. 0. 0. (2). The bract or seale has three
flowers in the male catkins. The female are short,
with entire scales, with two to three smaller inner
bracteoles ; each of the latter has two pistils. In the
fruiting state these scales become woody and cone-
like ; they are persistent after the small wingless nuts
escape. This tree frequents watery places, and is at
once recognizable by the dark little cone-like fruits.
The alder is said even to make the ground swampy
by retaining moisture about the roots. The bark
and young shoots are used for tanning purposes,
while the wood forms a good charcoal for gunpowidier.

Tripe II. Quercineae. Quer'cus Robur, Ouk
(Fig. 47. 1-4). FL f., m., (4—7}. 0. 10. 0; f., invo-
lucre ; {(5?).0.0.(3)}. The male catkins are very lax
and slender. Each male flower consists of a calyx of
several coherent sepals with about ten stamens (4).
The female flowers are very minute, oné flower being
in each involuere (1, *.13. This is ecomposed of
numerous minute braets, which ultimately become
the cup or cupule. The calyx is sup:rior, but scarcely
visible (1. «). The ovary is 3-celled with two ovules
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in each cell (3), but when ripe (the acorn) 1t is
1-celled and 1-seeded by the arrest of development of
the other five ovules This well-known timber tree
is familiar by its acorns. We have two varieties,
one, Q. R. sessiliflora, with petioled leaves and very
short peduncles; the other, Q. R. pedunculata, has
sessile leaves and long peduncles.

Fa'gus sylvat’ica, Beech. Tl f.. mi. (4—7). 0. b— o».
o.; f., 4-lobed involucre (cupule); {(4—5). o. 0. (3)}.
The male catkins are globular; the female inflores-

Fra, 47. Quercus (1—4) ; Corylus (5-8).

cence is small, the hairy involuere becomes a deeply
4-lobed, woody cup, containing usually two 3-corned
fruits ‘masts, each containing a single seed with
folded cotyledons. There is a variety with ‘cut’
or deeply lobed leaves sometimes cultivated: but
both kinds of leaf may appear on the same tree. It
seems to arise by a deficiency of nutriment, hut once
formed it ean be perpetuated. When a cut-leaved
shoot was grafted upon the ordinary beech. all the
leaves subsequently produced on the new shoots
became cut-leaved on the same side of the stem.
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TRIBE I]I Coryleae. Cor'ylus Avellana, Huzel.
(Fig. 47. 5-8.) F1l.f,m., br.; o.0.8.0; f.,(2-3 br:);
{(?). o. o. (2)}. The male catkin consists of numer-
ous imbricating bracts (Fig. 47. 7), each with two
minute ones within, and carrying eight 1-celled
anthers on short filaments (8). The female catkins
resemble minute cones with purple thread-like stigmas
protruding from the apex (7, «, 5). Several flowers,
each invested by a cup-shaped involucre (leafy cupule
in fruit), are included within the ‘cone.” In matur-
ing, the minute scales of the cone fall ofi, and one
or two more flowers come to maturity; two stigmas
belong to a 2-celled ovary (6). The involucre enlarges
and the inferior ovary becomes the nut. Several
varieties have been found under cultivation, such as
long and globular forms, with white or red kernels,
showing that hard shells are quite as much influ-
enced and altered by surrounding ecirecumstances as
softer tissues.

Carpimus Betulus, Hornbeam. FIL f., m. br.; 0.0
abt. g. 05 f., br.; {(?) o. o. (2)}. The male catkins
have ovate b]ﬂ.ﬂt‘a the female have 3-lobed bracts,
the two lateral lobes much smaller than the middle
one. The bracts become much enlarged in the fruit,
and bave a small nut in the axil. It is usually a
small tree, common in Epping Forest.

Orper LXXII. SALICINEAE.

This order contains two genera of trees, the willows
and poplars. They are both dicecious. The former are
excessively variable, and have produced numerous
hybrids in the wild state.

Po'pulus al'ba, White Poplar. Fl. f., . (invol. cup)
0. 0. 6-10.0; f. (invol. cup), . 0. 0. (2). A tall tree,
with leaves more or less lobed, broadly ovate, white
and cottony beneath. The male catkins have jagged
hairy scales, each containing a flower, consisting of

a smooth-edged involucral cup, upon the inner surface
uf which are attached 6-10 stamens, with purple
anthers. The female catkins are shorter. The cap-
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sules on dehiseing liberate numerous silky-haired
seeds. The only other indigenous species is 17, tre-
matla, the Aspen. A small tree, with nearly orbicular
leaves; their oscillation by the wind is due to the
petiole being flattened at the middle of its length.
P. wigra, the Black Poplar, is introduced. This has
broadly oval or rhombic and pointed leaves, with
a serrate margin.  The Lombardy poplar is a variety
of this species, which was introduced from the East.
Sa’'lix Capre’a, Commnion Sallow or Goat Willow

Fra. 48. Salix Caprea.

(Fig. 48). Dioecious. FL f, m. br.; gl,0.0.2.0;f, br. ;
gl,o. o 0. (2). Almost all the willows have narrow
leaves, but in this species they are rather broad with
conspicuous stipules (Fig. 48. 4, «). The male catkins
are erect, with silky bracts (1), each flower having
a gland and two stamens (2); (3) pollen. The female
catkins consist also of bracts, each having a similar
honey-gland. with a pistil (5, 6). The ovary is one-
celled, with two parietal placentae (7); the ovules are
numerous, and develop a silky tuft at one end (8).
The embryo is without endosperm (y). Branches of
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the male are used for decorative purposes under the
name of ‘palm, as they blossom about the time of
Palm Sunday. Like roses and blackberries, willows
have numerous varieties, which some botanists have
deseribed as species, so that where one sees some forty,
others would reduce them to fifteen. S viminalis, the
Osier, is a useful species, long cultivated for the pliant
shoots, used for basket work, &e.  Several species
become dwarf and creep along the ground, especially
in alpine regions. Thus S. reticulata and S. Lerbacea
are both found on our loftiest mountains as well as
in the arctic regions and alpine Europe. Such may
therefore be regarded as remnants of the arctic flora,
along with some saxifrages, Diyas octopetala, &e.

SUB-CLASS II. GYMNOSPERMAE.

Orper LXXIV. CONIFERAE.

The Scotceh fir, the juniper, and the yew are the only
representatives of this order. They differ from all
other dicotyledons by having no pistil or ovary, the
ovules being exposed ; hence the term ‘ naked-seeded,’
as gymmnospernious signifies.

TriBE I. Abieti'neae, Pi'nus sylves’tris, Scotch Fir.
Monoecious. (Fig. 49. 1-6.) This tree is wild in
a few places from York to Sutherland, but cultivated
elsewhere. The leaves are acicular or needle-like, in
pairs : the male catkins, } in., yellow, consisting of
stamens with broad connectives above the anther-
cells (Fig. 49. 1). The female are recurved when
young, consisting of ‘ carpellary ’ scales (2, 3), carrying
two inverted ovules, each scale having a membranous
bract exterior to it (3, «). The cones, about 13 in. in
length, are mature in the second or third year, with
woody scales, each having 2-winged seeds (4) at the
base. The seed is albuminous (5), and the embryo
polycotyledonous (6).

Turpe II. Cupressineae. Junip’erus commu'nis,
Juniper (Fig. 49. 7-12). Monoecious or dioecious.
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This is a tree or bush with leaves whorled in threes,
cither sharp-pointed and glaucous, or minute and
adpressed against the stem. The male catkins are
very small and ovoid, the anther-scales being green
with about four cells (7). The female consist of scales
coherent below, but open above to the bottom (8, g):
an ovule standing at the base of each (g). The fruit
1s a berry (10), the scales having closed up above.
The seeds have a hard shell (11). with masses of resin

Fra. 49. Pinus (1-6) ; Juniperus (7-12) ; Tarus (13-17).

(11, ) on the surface. They are albuminous, with
a dicotyledonous embryo (12).

Trive III. Taxinese, Ta'xus bacca’ta, Yew (IFig.
490. 13-17). Diocecious. A tree or shrub with dark
green, linear, short leaves, arranged spirally, but
twisted to become horizontal. The male catlkin is
composed of a cluster of peltate many-celled anthers,
surrounded by oval scales (Fig. 49. 13).  The female
flower consists of a single naked ovule surrounded by
oval scales(14); within these is a ring-like disk (15, u)
This gradually enlarges until it forms a large HG’LIILL
fleshy cup (16), in the middle of which is “the very

N
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poisonous stony seed. The leaves are very poisonous
to cattle. One variety, the Irish yew, has the leaves
spreading in all directions. It was first discovered
a century ago on a rock called Carricknamaddon,
‘The Rock of the Dog,” Co. Fermanagh, Ireland. It
still grows at Florence Court, and is the source of all
the specimens in existence.

Crass II. MoNOCOTYLEDONS.
DivisioN 1. PETALOIDEAE.
SUB-DIVISION I. KEPIGYNAE.

OrpErR LXXVI. ORCHIDEAE '

This order contains sixteen genera. The flowers
are curiously modified ; the full deseription of a typical
form 1s given under the commonest species, Urchis
maculata, and 0. Morio. The following is a selection
of the more common orchids. Lxceptmo* Cypripe-
clisvm, the fl. f. is . the same for all, as follows : — 3.9,
1,040.(3.)}

It is not a family which supplies many uses to man,
except as garden and hot-house plants. Many foreign
specles bemrr epiphytes, 1. e. attaching themselves to
trees by adhesive acrial roots, they become so-called
air-plants. They are not parasites, i.e. living by
absorbing nutriment from the tree itself, like the
mistletoe. The root-tubers, by means of which ter-
restrial orchids often propagate, used to be collected
for making salep, a mucilaginous drink due to the
presence of bassorine, a form of starch to be found
in them. Vanilla pods, which are succulent, supply
the flavouring essence known by that name; and the
dried leaves of one orchid in Mauritius, a species of
Angraecum, is used for making a tea.

' The pollination by insect agency in the remarkable Howers of
this order is an interesting study. Much information will be found
in Darwin's Fertilization of Orchids ; and some observations on the
peculiar degeneracy of their flowers, by the present writer, in Origin
of Floral Structures, pp. 172, 280, 319.
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Artificial Key to the Principal Genera.
Brown saprophyte ; fls. grey Neottia, 4.
L. two, sub-opp. ; H-_. green , ) Listera, 5.
Fls. spirally mmu"ud on i 31111\1* wlute 6 118., pustu]m
Spiranthes, 7.
Fls. racemose, dull purple ; woods ¥ Epipactis, 9.
Fls. spiked, white, 1-2 ft. ., . Gﬂphﬂlﬂ.nthern 10.
Fls, spurred, ovary twisted ; vis, disks in one pouch Orchis, 11.
Fls, not spurred, ovary straight ; vis. disks in two pouches
Ophrys, 13.
Fls. spurred, ovary straight ; vis. disks not in pouches
Habenaria, 15.
Fls. not spurred, ovary straight ; labellum slipper-like ; stamens =
Cypripedium, 16.

4. Neot'tia Ni'dus-avis, Bird's-nest Owrchis. This
is a brown-scaled and greenless saprophyte found
in dry, especially beech, woods. The ‘nest’ consists
of numerous club-shaped adventitious roots. The
superficial tissue of these have large cells filled with
a yellowish protoplasmic matter, about which the
mycelium of a fungus is coiled. It seems to be sym-
biotie in its nature, which is a common feature with
saprophytes. Each of the roots can bud’ at the end,
and give rise to a rhizome and flowering stem; a mﬂt-h(}d
of VLULtdEIVE multlplm&tmn independent of seed.

5. Lis'tera ova ‘ta, Tway-blade. A slender-stemmed
herb with two nem]y opposite ribbed oval or sub-
orbicular leaves. The roots are a mass of fibres. The
flowers are small and green in a raceme, sometimes
a foot long in the fruiting stage. The lip is elongated
and cleft. The pollen 1s powdery. The rostellum is
tongue-shaped, and consists of parallel chambers filled
with fluid.  When an insect has licked up the honey
from a groove on the labellum its head comes in
contact with the top of the rostellum, and also the
top of the anther. The moment the former is touched,
two drops of fluid escape, and glue the pollen-masses
to the insect's head. It now retreats and withdraws
them. The rostellum then moves downwards, allowing
space for another insect to enter and thrust the pollen
against the stigmatic surface.

7. Spiran‘thes autumna’lis, Ludy's Tresses. A small
plant, 4-8 inches, growing in dry pastures. The

N 2
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small flowers form a single row, arranged in a spiral
manner on a pubescent stem, and are very sweet-
scented. _

9. Epipac’tis latifo’lia, Helleborine. This oceurs in
woods, growing from 1-3 feet high. The leaves are
usually broad (hence the specific name), but are very
variable. The flowers are racemed, green marked
with yellow, white, or purple. The orifice over the
oval lip is broad, as it is fertilized by wasps. Both
the colour and form of the orifice resembles that of
the flower of Seroplaularia, which is also visited by
wasps.

10. Cephalan’thera pallens. White Helleborine.
This oceurs in woods and copses in chalky districts.
It grows 1-2 feet high. The flowers are cream-white.
the terminal lobe of the lip is yellow; they do not
expand, as the flowers are mostly self-fertilized.

11. Or’chis macula'ta, Spotted Orchis. FL £, {3.
3. 1,04+0.(3).}. A herb, 6-18 inches, with or with-
out black blotches on the leaves. The flowers
sessile in the axils of bracts. The inferior ovary is
twisted, so that the three-lobed lip or labellum is in
front instead of its true position on the posterior side.
There are three outer leaves to the perianth (sepals).
and three inner, i.e. two petals arching over the top
while the third is the spurred labellum. There is
one anther on the summit of the column, this latter
consisting of the style and filament coherent. At the
base of the anther and projecting over the cavity
leading down into the spur, is a small round pouch
ov rostellum, a modified stigma:; the stigmas (really
only two out of the three) form a glistening sticky
surface at the back of the cavity, and below the little
pouch. If a pencil-point be gently thrust down the
orvifice as if making for the spur, and be allowed to
press lightly against the pouch, it will foree it open.
Holding the peneil thus for a few seconds and then
withdrawing it, one or both of the pollen-masses or pol-
linviw will be withdrawn erect upon the pencil-point.
This, it will be seen, is a club-shaped mass of pollen
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grains, all of which are united by an elastic network,
tapering below in a little stalk or caulicle, and
terminating in a circular foot, the viscid disk. This
last was standing over gum when in the pouch; and
on depressing the front of the pouch the gum was
exposed, and so fixed this viscid disk upon the pencil.

In about thirty seconds the pollinia will be observed
to bend forwards at a point near the foot until they
lie parallel to the pencil-point. If now an attempt
be made to make the pencil enter a flower as before,
it will be found that while the point passes in the
direction of the spur, the clubbed ends of pollinia
strike the stigmatic surface. On withdrawing it a
large quantity of pollen will remain adherent to it.
If the pollinia be gently pulled, it will be seen that the
caulicle is very elastie, and will finally break sooner
than the viscid disk will separate from the peneil;
for the gum, when onece it is exposed to the air, sets
hard, and is excessively tenacious. Of course the
above experiment illustrates the method of pollina-
tion by inseets, which come to suck the sweet juice
in the spur, though there does not appear to be any
honey.

Or'chis Mo'rio, Green-winged Orchis (Fig. 50).
This is taken to illustrate the floral details. They
agree in all essential features with those of the spotted
orehis, with which they may be compared. (1) is the
front view: (2)a side view of a lower: («) is the petal
called the labellun; it is really the posterior petal,
because since the ovary is twisted (2,¢) the whole ower
is inverted. (1; 2,0) is the spur; (1,¢; 3,/) shows
the orifice leading down into it; (¢, ¢) are the two
lateral sepals, and (2, ¢*) the (falsely) posterior one ;
(at, e, /) are the three petals. These two whorls are
cenerally regarded as the outer and inner series of
the perianth. The twisted ovary (2, ¢) upon which
the perianth stands is, of course, inferior, and sessile
in the axil of a bract (2. f). The petals form a little
‘hood under which is the single two-celled anther
(3, «; 4). On opening the two vertical shits the
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pollen is discovered (not as a loose powder) with the
grains all united by fine elastic threads into a club-
shaped mass (3,¢9; 4, ¢). The threads coalesce to
form the slender stalk or caulicle, terminating below
in a circular disk which is highly glutinous (4, d).
These disks are invisible at first, because they are
hidden by a little bag (3,  ; 4, 5, @) which keeps the
gummy matter moist and ready for action, as ex-
plained under Orchis maculate. The stigmatic surface
is a broad, shiny, glutinous patch indicated by (3. ),

Fra. 0. Orchis morio.

belind the bag which is ecalled the wostellum ().
(5) is a back view of the pollinia or pollen-masses,
the anther having been removed, and showing the
broad connective. The whole is eut oft from the top
of the ovary, as indicated by the sub-triangular .
section (D).

3. O'phrys apifera, Bee Orchis. The English
name is derived from the fact of the labellum being
brown and resembling a humble-bee ; the sepals are
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pink or white. The column is rather long and erect
over the horizontally projecting labellum. The cauli-
cles of the pollinia are bent, so that a slight shake, as
by the wind, causes the heavy club-shaped masses
of pollen to fall down. The viscid disks remaining
fixed in the pouch, the pollen swings backwards and
forwards, readily striking the stigmatic surface. Hence
this plant 1s self-fertilizing. As a rule orchids can
set no seed unless they be fertilized by insects, as the
pollen masses cannot escape from the anther-cells.
Nevertheless, some foreign orchids are cleistogamous
and never open their buds at all, being perfectly self-
fertile; and whenever this is the case, such orchids
are always the most abundant. We have two other
species of Oplhirys, O. avanifera, the Spider Orchis,
and 0. muscifera, the Fly Orchis; so called from their
resemblances to these insects. They oceur in copses
and chalk downs.

15. Habena'ria conops’ea, Fragrant Ovchis. An
orchid with rose-red or purple flowers, remarkable
for the long and slender spur and being sweet-scented.
Another species, HH. Difolia, is the Butterfly Orchis.
This grows to 18 in. in height, occurring in wet
meadows, and heaths, &e. The flowers are 1 in. from
the upper sepal to the tip of the lip; white, but
tinged with green; very fragrant. This genus is
closely allied to Orehis, but has the viseid disks more
or less exposed.

1€, Cypripe’dium Cal’ceolus, Lady's Slipper. This
18 now a very rare plant wild, but is not infrequently
cultivated. The fl. f. {(2), 1. 3. std. +2, 0. (3)}. The
large slipper-like, inflated, pale yellow lip, 1} in.
long, gives the name to the species. The sepals, of
which two under the lip are coherent, are red-brown.
Unlike other genera of orchids, this has two stamens,
belonging to the second whorl. the first or outer being
absent. In others this whorl is wanting, the single
stamen belonging to the outer series.
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OrpeEr LXXVII. IRIDEAE.

This order contains four native genera and one,
crocus, naturalized. The only common member is
the ﬂag

I'ris Pseud-a’corus, Vellow Flag. F1. f., {[(3. 3.) 3.
(3).}. This is not uncommon by river hanlm {hbchea
&e., and recognizable by its long sword-shaped, ensi-
j'urm- leaves and gnlden—yellnw flowers. The three
outer leaves of the perianth, the ‘falls, droop; the
three inner, much smaller, being erect. The three
styles in the middle are broad and petaloid, the
stigma being a little horizontal ledge below the apex of
the style. A stamen stands below each of the three
styles, its anthers dehisce outwards, being extrorse.
The honey is secreted by and at the bottom of the peri-
anth, i.e. on the top of the ovary, and can be reached by
an insect passing its proboseis down a minute channel
on either side of the stamen. In so doing the pollen
is shed upon its back. The stigma, smnething like the
lip of an inverted spoon, can now serape it off the bee.
The reader should make transverse sections, beginning
at the bottom of the pertanth-tube. This will show the
arrangements Df the parts and the honey-chambers.

Cro’cus VEr'NUS, Purple Crocus. Though not a true
British plant. crocus is so largely cultivated that a
dnsmlptmﬂ is not unadvisable. The fl. f. {[(3. 3). ]
(3)}. The anthers are arranged around the style anc
burst outwards, the funwed stigma standing above
them. Hence a bee must crawl downwards grasping
this central column, and so gets dusted on the ab-
domen. On flying to another flower it alights on
the stigma, and so transfers the pollen to it. It is
interesting to see how plants of widely ditterent
families may have their flowers constructed on the
same prineiples ; for if the reader will turn to Con-
volvulus, 1t will be seen that in both that flower and
erocus, the corolla or perianth tapers inwards, giving
no foothold to an insect, so that it is compelled to
enter by holding on to the extrorse anthers, Again,
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in Clampanula, it enters in the same way, but now
the anthers have already transferred their pollen to
the collecting hairs of the style.

Orper LXXVIII. AMARYLLIDEAE.

Three genera only represent this order, the daffodil,
snowdrop. and snowflake. The only difference between
this and the Lily family is, that while the former has
an inferior, the latter has a supezi-:}l ovary.

Narcis'sus Pseu ‘do-narcis’sus, Duffodil, Lent Lily.
BES fllg g 3.] (3)}. It is a local plant, but
very abundant 111 p]arer-z orowing in copses and pas-
tures. The six-leaved }Ellﬂw pumnth has an extra
outgrowth, called the corone, proceeding from the
interior. Many varieties have appeared under culti-
vation, as well as hybrids with the foreign Poet’s
Narcissus, N. poeticus, with a very short purple-
edged corona. The bulbs, and indeed every part of
this plant, are powerfully emetic; even the flowers
have had dangerous eftects. parts of them having
been swallowed by infants. N. poeticus is even
more poisonous than the daffodil. The seent, though
pleasant, may produce a deleterious stupor, indicated
by the Greek name wnairke, signifying stupor. The
snowdrop possesses similar properties though in in-
ferior degree. One plant is used in South Africa for
poisoning fish. Numerous hybrids have been raised
between daffodils and other forms of narcissus.

Galan’thus niva'lis, Suowdrop.  FlL f., {3. 3. 3+ 3.
(3)}. This is supposed to be wild in Hereford and
Denbigh, but is naturalized in various places. It has
long been cultivated, both single and double. The
flowers arise singly, the sepals being white, but the
petals green at the ends.

Leucojum aesti'vum, Snowflake. F1. £, {3. 3. 3+ 3.
(3)}. This oceurs in wet meadows and among osiers,
&e., but is loeal. The stem grows to 18 inches, and
carries from about two to six flowers, both Hup&]ﬁ
and petals having a green spot at the tips. It is often
cultivated,
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OrpEr LXXIX. DIOSCOREAE.

We have only one plant to represent this order,
the black bryony. In includes the yam of tropical
countries. '

Ta'mus commu nis, Black Bryony. Dioecious. Fl. f.,

v [(3::3:) 3+3]- o3 fil3 3.) 0. (3)}. This is a stem-
ﬂllmbm growing to great lengths over hedges, bearing
large ]l::nw-petmled “ovate- ﬂmdate acuminate glofssy
leaves. These are peculiar in havmg netted or reti-
culated veins, resembling those of a dicotyledon rather
than of a monocotyledon. The flowers are small and
oreen, but the berries are bright searlet. The large
fleshy root is black on the outside, and has been used
by quacks as a cathartic medicine, but it is very
dangerous. The berries are emetie, and children should
be cautioned against them.

SuB-DIVISION II. HYPOGYNAE.

OrDER LXXX. LILTACEAE.

Eighteen genera are included in this order, which
only differs from the Amaryllidede in having a superior
ovary.

Artificial Key fo fhe Principal Genera.

Shrub, with flat cladodes, st. (37)... Ruscus, 1.
Herb, with subulate cladodes, st. 3+3 ... Asparagus, 2.
Fls. racemed, Per. (3. 3.), white; Frt. berry ... Convallaris, 5.
Fls. umbellate, Per. 3. 3, white ... Allium, 7.
Fls. racemed, Per. 3. 3, blue » Secilla, 9.
Fls racemed, Per. (3. 3.", white ; Frt. eapsule Grnlthnga,lum 10.
Fls. large, solitary, Per. 3. 3, purple, chequered ... FPritillaria, 11.
Fls. large, solitary, Per. 3. 3, yellow Tulipa, 12.
Fls. large, solitary, Per. ka 3.), purple (autumn’ ... Colchicum, 15.
Fls. small, racemed, Per. (3. q“ yellow ... . Narthecium, 16.
Fls. small, racemed, Per. (3. 3.), green ... Tofieldia, 17.
F'ls. small, solitary, Per. 4. 4, green; Frt. berry ... Paris, 18.

1. Rus’ cus acula& ‘tus, Butclher's Ba oom., Subdioeecious.
Bl £, m, (3f) @ f.,(3 g) (etd.)(3) This 13

the only B1 1t15h mmnncnt} ledon with a woody stem, all
others being herbs. The stem is eylindrical, but the
branches are flat, coriaceous, and sharp-pointed, the
true leaves being represented by minute pointed seales,
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from which the flat flowering branches, called eladodes,
arise. The flowers arise from the middle of the cla-
dodes. The filaments are purple, and cohere into a
tube round the ovary: in the female flowers they are
present, but without anthers. The fruit is a scarlet
beny

2. Aspar’agus officina’lis, Asparagus. F1.f.,[(3. 3).
3+3.] (3) The leaves consist of minute scales only,
bearing in their axils tufts or fascicles of needle-like
branches or cladodes. The flowers are small , pendulous
and green, often with stamens only. It has a stout
creeping underground stem, from which the flowering
annual shoots arise. Though a rare wild flower, found
on the coasts of Wales, Cornwall, &e., it has been
cultivated from very emly ages by the ancients, but has
not changed much emept in size from the wild plant.

5. Canvall& rla ma,,]a.lm Lily of the Valley. Fl. f,
[(q 3) 3+3.] This ocecurs in various woods,
ut is not GD!‘HII‘ID]I It has long been cultivated for
its racemes of white bell-like little lowers, which are
highly sweet-scented. It has a ereeping underground
stem, by which it spreads greatly.

7. Al'lium ursinum. Ramsons. Fl. f., 3. 3. 3+ 3.
(3). (Fig. 51.) There are seven British species of
Alliwm, all having strong-smelling bulbs, &e. This
species has broad ovate-lanceolate 1&&‘?&% which have
their stalk twisted so that the true lower side is
uppermost ; the tissues are altered, and differ in tint
accordingly. The flowers form an umbel issuing
from two membranous secales, often called a spathe
(1, ). Each flower has six leaves to the perianth,
forming an inner and an outer whorl with six stamens
(3, 4), one opposite each perianth-leaf (2). (5) repre-
sents the pistil; while (6) shows that the ovary is
three-celled, with two rows of ovules down each corner
of the axile placentation, corresponding to the two
margins of each carpel which meet in the middle.
(6%) is a dehiscing capsule bursting down the backs
of each ovary cLIl it is therefore loculicidal. (7) is
a seed, and (8) the same cut open to show the small
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embryo («) embedded in a mass of albumen. Several
species of Alliwm are cultivated. as onions, garlie,
chives, shallot, &e¢. The common onion appears to
have been cultivated in Chaldea, possibly 5000 B.c.
It and garlic were part of the payment of the builders
of the Great Pyramid, and are mentioned in Seripture
as cultivated in Egypt (Num. xi. 5). Indeed, it was
worshipped in Egypt, and onions were invoked by
the Egyptians when taking an oath! The chive,
A. Sehoenoprasun, is wild mm some north and west

Fic. 51.  Allivm wursinwm.

counties of England and Wales, but the leek (4. Am-
pelopraswm) is a native of the Mediterranean regions.
9. Scil'la nu'tans, Bluebell. Fl. £, 3. 3. 3+ 3]. (3).
This familiar wild flower is the commonest in the
order, oceurring in thousands in woods, &e. The bulb
bears a solitary raceme of blue pendulous flowers,
each associated with two linear, coloured bracts. The
bulbs are very acrid, and pmhﬂbh the leaves also, as
the acridity appears to reside in the viseid juice. It
belongs to the same genus as the medicinal squill,
common on rocks in the Mediterranean regions.
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~15. Col’chicum autumn’ale, Meadow Saffron. ¥l f.,
[(3+3)- 3+3.] (3). This is not uncommon in several
places, but local. It has a large corm with broad
leaves, appearing in spring ; but the pale purple
crocus-like flowers follow in the autumn. The
anthers burst outwards, extrorse, while the capsule
dehisces septicidally, each carpel separating entirely.
The whole plant is poisonous, containing a principle
called veratrin. The genus Veratrum, allied to this.
supplies a drug used by English doetors. The bulbs and
seeds have been eaten for onions with fatal results.

17. Tofield’ia palus’tris. This is a little plant found
in mountain rills and bogs. The leaves are from 2 to
3 in. long ; the scape 4-8 in. high, with a short dense
raceme or spike of pale-green flowers.

OrpEr LXXXI. JUNCEAE.

The Rush family is represented by two genera, the
true rushes, Juncus, with eighteen species, and the
wood-rush, Luzula, with six. They are mostly peren-
nial herbs, frequenting moist places : with grass-like
leaves in Luzula, and rod-like or reduced to sheaths
in Juncus. The flowers are green or brownish, in
clusters ; the perianth being dry and scarious, or
coriaceous.

Jun'cus effu’sus, Rush. Fl. 1., 3. 3. 3.(3). In this
species the stems are soft, 1—3 ft. in height, growing
in circular tufts. The surface is easily separable
from the eontinuous pith, composed of star-shaped or
stellate cells, forming a soft spongy mass. Thesc
stems were formerly used for the wicks of rushlights.
The leaves are reduced to pointed sheaths at the base
of the stem. The flowers occur in dense tufts below
the summit. Several species of Juneus arc alpine, but
a small one, J. bufonius, an annual, with setaceous,
i.e. awl-like channelled leaves, is very common.
The inflorescences have elongated pedunecles, and the
Howers are uuu:-m]h' cle l‘ataU”;L'I]IUllh.

Lu'zula campes’'tris |l vod-rush. ¥, 90 3 Bl o
(3)- (Fig.52.) This genus has grass-like leaves (1)
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with hairy or ciliated margins, and the present species
abounds in meadows, flowering very early in April.
It is strongly protogynous, the twisted stigmas being
mature some time before the six anthers. (2) is a
flower showing the exterior bracts («, «), the stigmas
already elevated and well developed!, while the
anthers are still more or less immature below. (3) is
a flower seen from above. (4) is the pistil of three car-
pels, as indicated by the three stigmas, but the ovary

is only one-celled with three basal ovules. (5) is the
vipened nut-like fr1it, which contains three albumin-
ous seeds (6, 7). with a minute embryo at the base (7).

Orper LXXXIII. TYPHACEAE.

This order consis's of aquatic plants, of two genera
only ; both of which are represented in this country.
the bur-reeds and reed-maces.

! The stigmas should have been drawn spirally twisted.
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" Sparga’mium ramo’sum, Bui-1eed. Monoecious ;
Bl £, m 3.0 3+3% c,j,g 0. 0. (2). (Fig. 'J‘%)
This is a lar ge branching herb with long leaves, about
one inch broad. The inflorescences are in frlubulal
heads (Fig. 53. 1); female below (6, b), and ma]e above
(a, a). This plant is closely allied in the structure of
the flowers to the trees known as serewpines, growing
in tropical saline swamps at the mouths of rivers.
The fossil fruits of trees allied to that genus are found
in the London clay in the Isle of Sheppey, indicating

Fia, 53. Spargoanivm ramosum.,

that this country was tropical in the ‘ Eocene ™ period.
Fig. 53 supplies the prineipal details as follows:—
(2) is a male flower having three stalked leaves to
represent the perianth (a), and six stamens (2: 4, 5)
(3) is a female flower consisting of a perianth of three
leaves rolled round the pistil, and sessile. The pistil
has two spreading stigmas (3), but only one ovary-
cell, from the summit of which hangs an ovule. The
fruit contains one seed (6), ﬂmlsmtmg of a mass of
endosperm (7) with a minute embryo at one end (8§),
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Ty pha latifo'lia, Reed-niace, Cat's-tail, ox Club-iush,
3150 often called Bul-rush. Monoecious. FL f. ..
0. (3f)0.; f., 3.0.0. 1. This is common in rivers,
hblkﬁ‘fa, . It has long linear leaves, the stems being
3—7 feet high, terminating in dense eylindrical dark
brown inflorescences. the female below, and the male
above.

These two plants, as well as the duck-weed
(Lemmna), illustrate the great degradations which some
aquatic plants have undergone, not only in the
vegetative organs. as explained above, but in the
flowers as well. The perianth is thus reduced to three
Jagged scales in the bur-reed, and to mere hairs in
the reed-mace, while in the duckweed there is no
perianth at all.

Orper LXXXIV. AROIDEAE.

Only two genera represent this large tropical order,
the familiar ‘ Lovds and Ladies’ (Arwin), and the sweet-
Hag (Acorus). Members of this order have generally
an acrid and often a very poisonous juice, represented
however by an agreeable aromatic pungency in Acorus
calamus, the Sweet-flag. It 18 thought to be the
calamus of Seripture!. It is a somewhat rare plant.
but grows by the edge of Virginia Water.

A'rum macula'tum, Cuckoo-pint, Lovds and Ludies
(Fig. 54). This is a low herb with tubers bearing at
first small leaves with elliptical blades (1, «), then
- Jarge hastate ones with a reticulate venation (1, b),
sometimes having black blotehes. hence its specific
name. The inflovescence consists of a spadix (2, the
spathe is cut away) envelnpul by a large sheathing
bract or spathe. This is convoluted and contracted
above the base, as indicated by the curved lines (2, 7).
[t finally opens above, exposing the pale or dark
purple club-shaped end of the spadix (2, «). This
spadix bears, from below upwalds first, sessile, fertile
pistils without styles (2, ¢; 3, 8); then, pistils which
are abortive with short atyles (2 d; 4); thirdly, naked

! Exod, xxx. 23. Planis of the Bible (Pres. Day Primers), p. 79.
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sessile 4-celled anthers (2, ¢; 6), and, lastly, a ring
of abortive pistils (?) with long ht_}]ﬁ‘a(” 05 5. In the
first stage of expansion the E:tl‘"_"'[llﬂ‘% D]l]}’ are mature ;
a disagreeable odour attracts certain flies, when they
fertilize the pistils, if they have come from another
plant, laden with pollen. In the second stage the
stivmas wither, when a drop of honey appears in the
middle of each stigma. In the third stage the anthers
dehisce and shed their pollen upon the floor of the
chamber within the spathe (2, ¢). 'The inseets then

Fra, 64, _Arwm maculofun,

get dusted all over with it. Finally, as the bristling
styles (h) at the contracted part of the spathe (/) wither,
the flies escape and proceed to enter another spathe,
and so fertilize other flowers. In the fruiting stage, the
spathe and the terminal club, together with the sta-
mens, fall off, leaving a dense mass of searlet berries
(7). Each fruit contains about three seeds (9). They
are nlhumnmm (10). This plant is no exception to
the rule, for is poisonous. Children have more
than once [H{!tl from eating the berries. The tubers
are also poisonous, but like those of the tapioca plant,
0
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are rendered harmless by boiling. In the Isle of
Portland they were formerly collected and eaten ; the
large quantity of starch extracted from them was
called Portland sago; true sago being the starch
obtained from the pith of palm-trees growing in the
East Indian Isles.

OrDER LXXXV. LEMNACEAE.

Only two genera, both represented in Britain, com-
prise this order, one of which is the smallest owering
plant known ( Wolffia).

Lemna minor, Duckweed. There are four species
of duckweed. This plant consists of a minute floating
obovate frond !, having hair-like pendulous roots and
a cleft at one point on the edge, where the inflorescence
arises. This consists of a two-lobed spathe, in which
are three flowers (2 m, and 1 f). consisting of two
stamens and one carpel, each representing a separate
flower. The fronds continue to multiply vegetatively
by budding at the side, the young being soon freed from
the parent. L. trisulea, the ivy-leaved duckweed,
has flat lanceolate fronds which arise crosswise from
the older ones. L. gibba resembles L. minor above,
but has spongy tissue below, consisting of large cells.

OrpEr LXXXVI. ALISMACEAE.

This order consists of marsh or aquatic plants. and
contains five genera: four have a distinet calyx and
corolla, the former being green; while one genus
has petals and sepals of the same rose-red colour
(Butonus).

Alis'ma Planta’go, Water Plantain. Fl. f., 3. 3.
3+ 3. . (Fig. 55). This plant is common in ditches,
streams, &e. It has ovate lanceolate, five to seven
ribbed leaves, hence its name (2). The inflorescence
grows to 3 feet in height, consisting of a much-
branched cymose panicle of pink or rose-petalled
flowers (1). (3) is an open flower showing the rather

' There is no distinetion between leaf and stem ; these two organs
are so degraded as never to be differentiated in duckweeds,
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peculiar position of the stamens, in that these are in
three pairs, more or less in front of each sepal ; a small
honey-gland lies between the two stamens of each
pair («). This may perhaps account for the dislocation
of the stamens. The carpels are numerous, arranged
in a somewhat triangular form, as best seen in the
fruiting stage (6). Each carpel (5) has but one ovule
arising from the base {«). The style is elongated (4, @).
The ripe achenes contain one exalbuminous seed (7, 8),

with a ecurved embryo (8. «). To be without endosperm
is characteristic of aquatic monocotyledons.

Sagitta'ria sagittifo’lia, Arrow-head. Monoecious.
Bl £, m., 3. 3. %e.0.; £y 3. 3. 0. oc. In deep waber
the leaves are long and linear, being really phyllodes ;
near the surface they develop elliptical blades, but
finally when in the air they take the sagittate or
arrow-headed form. The inflorescence is a cymose
panicle of white flowers arranged in whorls, the lower
ones being female, the upper male.

02
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Orper LXXXVII. NAIADACEAE.

Seven genera of water or marsh plants are contained
in this order, the most representative being the Pond-
weeds {I’ﬂﬂm.-.imjeifm} with twenty-one species.

Potamoge ton na'tans, Pondweed. TFI. 1. [{_ﬂ 0. 4.]

This species has sub-coriaceous, broadly-lanceolate
leaf-blades floating on the surface of water; the sub-
merged are often reduced to phyllodes or flattened
petioles, without blades. The infloreseence is a spike
consisting of a stout peduncle, and dense-flowered,
each flower being quaternary, fours being very un-
usual in monocotyledons. The other species are recog-
nizable by the very marked differences in their foliage :
thus, P. Leterophyllus has linear lanceolate submerged
]ea,ves, the floating being oblong; . lucens has elon-
gated translucent wavy leaves; P. erispus has dis-
tichous, opposite and alternate leaves, with crisped
serrulate edges ; P. densus has closely-compacted oppo-
site entire leaves. Lastly, P. pectinatus has slender
filiform stems, with very {Dng linear leaves.

DivisioN II. GLUMACEAE.

OrpEr LXXXVIII. CYPERACEAE.

Nine genera comprise this order, which consists of
grassy or rush-like herbs, with often three-cornered
stems. The leaves have sheaths closed round the stem
(i. e. not *split’ opposite to the blade, as in grasses).

Scir'pus lacus'tris, Bulrush!. Fl. {., Bristles, o. o.
3. (2-3). A tall plant, throwing up stems sometimes
8 ft. in height; they are usually leafless, but with leaf-
scales at the base. The flowers are grouped in ovoid
spikelets, the spikelets being in panicled clusters. The
brown scales of the spikelets are called glumes, which
are imbricated all round the axis, each, excepting a
few at the base, containing a flower. This consists of

' The bulrush of Seripture is the Papyrus anfiguorum, also of this
order, the stems of which furnished the material for paper ; see

Plants of the Bible (Pres. Day Primers), p. 123. The word ¢ bul-rush’
is really ¢ pool-rush.’
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a circle of 4-6 bristles, surrounding three stamens, and
a pistil of 2 or 3 carpels, having the styles coherent,
but the long stigmas free.

Erioph’orum polysta’chion, Cotton-sedge. Fl. f.,
= hairs; 0. 0. 3. (3). This plant, miscalled cotton-
orass, frequents boggy ground, &e. It has rigid some-
what three-angled stems, narrow grass-like leaves
the inflorescence consisting of umbellate spikelets. The
hairs surrounding the flowers elongate in the fruiting
stage, and form a long white, silky pendulous mass.

Ca'rex hir'ta, Sed/ge. Monoecious. Fl. f.,m.,0. 0. 3. 0;

Fia. 56. Carex hirla.

1 (2). 0. 0. (3) (Fig. 56). This genus has forty-three
British species. They are low herbs, with grass-like
leaves, and inflorescences of spikelets or diminutive
spikes, arranged in various ways; the female being
below and the male above; the same order prevails if
both sexes be in the same spikelet. This species has
flat and hairy leaves; the bract being leaty (1, b).
The female spikelet (1, b) is sessile in the axil of the

long bract by itself, but the male (1, «) are usually
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two or three together. It oceurs in damp copses, &e.

(2) is a portion of the three-angled stem ; (3)is a male
ﬂuwu consisting of a braet or glume, as it is called
in this order and in orasses, with three stamens in its
axil; (4)1s the female flower, consisting of a pistil of
three carpels, as shown by the three stwm&m invested
by a bottle-shaped perigone, :Lp}l&lLllt]} Lﬂmpmed of
two opposite glumes coherent by their margins ; (5) is
the ripened fruit within the perigone ; {6 the three-
cornered fruit extracted from it; (7) is the ovary cut
vertically to show the single albuminous erect seed («).
It contains a minute embryo buried in the midst of the
endosperm ; (8) is the embryo removed.

OrpER LXXXIX. GRAMINEAE.

Of this order, which contains in all about 300 genera
of grasses with some 3,200 HPECIEE:, there are 498
genem, in the British Isles. It i1s very difficult to
classify, because there is not only great uniformity
in the foliage, &e., but also in the fHowers. The
beginner should study some large flowering species,
such as wheat, oat, and barley ; he will then see how
ordinary urasses agree or difter from such types. All
grasses are herbs, excepting such giant forms as bam-
boos, with a eylindrical stem, hollow except at the
nodes, the leaves linear, with the sheath ¢ split " to the
node, from which it springs, terminating above with
a little membrane, the ligule. The flowers are grouped
in spikelets, themselves forming spikes, panieles, &e.
The usual elements of a flower of a grass are an outer
boat-shaped ‘flowering * glume, an inner two-keeled
glume, called the pale ; two minute scales, the lodicules,
three stamens, and a pistil of two coherent carpels.
having two feathery styles and stigmas. Such fiorets
may be many in a spikelet (Bromus, Fig. 5?} or few,
as three (wheat and oat) or only one {ea,ts tail). In
nearly all cases the spikelet has two empty involucral
glumes at the base. The value of this order resides
chwﬂv in the many species included in cereals; some
of which, as wheat, have been so long cultivated that
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the original wild plant is unknown and untraceable.
The fodder grasses are also numerous; while sugar-
cane and bamboos for constructive purposes are in-
valuable.

Avtificial Key fo the principal Genero, d-c.

Spikelets, one-flowered ; Panicle spicale,

Empty glumes, 4 ; stamens, 2 ; meadows Anthoxan’thum, 6.
Pan. long, dense, white ; sea-side ... Ammoph/ila, 18,
Pan. long, dense, empty gls., connate, palean o .. Alopecu’rus, 8.

Pan. long, dense, empty gls., free, pointed or awned Phle”um, 10.
Spikelets, one-flowered, awnless ; Panicle loose,
Spikelets about 12; empty gl. equalling flg. gl.; 1-2 ft. ; woods
Mel‘ica, 35.
Spikelets, very many ;-empty gl. equalling flg. gl.; 4-5 ft.; woods
: Mil'ium, 9.
Spikelets, very many ; empty gl. exceeding flg. gl. ; 1-2ft. ; meadows
Agrostis al’ba, 12,

Spikelels, one or more floweered, in a simple or compound spike.

Sp., 3 together, in a noteh on a flat spike ... Hor'deum, 47.
Sp., unilateral ; Howers imperfect ; heaths Nar'dus, 46,
Sp., fixed sideways ; empty gls, equal 3 ... Agropy’rum, 44.
Sp., fixed sideways ; empty gls. unequal ..  Brachypo’dium, 42
Sp., fixed edgeways ... Lo'lium, 43.

Spikelets, two or more flowcered, (v lvose panides, awned.
Pan. purple ; flg. gl. with long hairs ; tall aq. plt. Phragmi’tes, 29.
Awn inserted below the middle, long, twisted ... Ave'na, 25,
Awn inserted below the middle, short, not or slightly tw. Ai‘ra, 20.
Awn of lower male fl. long, exserted ... Arrhenath’erum, 26.
Awn slightly exserted ; flg. gl. small, hyaline . Agros’tis, 12,
Spifrelets, wmany-flowered.
Awn exserted, attached below the notehed tip ... Bro'mus, 41.
Awn (if present terminal ; pan. more or less unilateral
Festu'ca, 40.
Awn (if present) terminal ; with pectinate, empty gls.
Cynosu'rus, 31.

Spikelets tufted in parallel groups ; spreading ... Dac’tylis, 36.
Awn very short ; pan. soft, white ; upper fl. male Hol'cus, 23.
Sp. broadly ovate, obtuse, awnless | Bri‘za, 37.
Sp. rather acute ; flz, gl. compressed, awnless ... Po’a, 38.
Sp. linear, very long, many-fld. ; aq. plt. ... Glyce'ria, 39.
Sp. many-fld. ; Flg. gl. ; convex, awned Festu’ca, 40,

Flg. gl acute, awnless, tips of gls. violet-brown ; heaths Moli‘nia 33,

6. Anthoxanthum odora’tum, Vernal Girass. A
common grass of meadows, scented with the odour of
woodruff or new hay. It illustrates Horal degrada-
tion; for a spikelet consists of two unequal outer
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involueral glumes, then follow two empty flowering
glumes, awned, the awn being a prolongation of the
mid-rib ; the rest of these two florets is wanting ; then
follows the flowering glume of the true flower with
a minute pale. There are no lodicules, only two
stamens, and the usual pistil.

8. Alopecu’rus agres'tis, Fou-tail Grass. The
spikelets of this grass form a long tapering dense
spike ; the outer, pointed, empty, or involucral glumes
are coherent below to nearly the middle, but are not
awned, thcugh the flowering glume has an awn.

10. Phle'um praten’se, Cut's-tail (Frass. The spike-
lets of this grass form a long, blunt-ended spike: the
outer glumes are not coherent and somewhat trun-
cated above. but terminating in points or awns ; the
flowering glume being awnless.

18. Ammoph’ila arundina’eea, Marram Gruss. A
coarse grass, 2—4 ft. high, on sand hills by the sea;
produeing long, contracted, almost spike-like panicles.
The spikelets are large and one-flowered. The root-
stock 1s widely ereeping, binding the sand together.

23. Hol'cus lana'tus, a very soft, tomentose grass,
growing in copses, waysides, &e., 6-24 ins. The leaves
are flat, soft, with the sheaths somewhat inflated. The
panicle with spreading branches is from 2-3 ins. in
length, the spikelets are two-flowered ; awnless. The
less common species, /. mollis, has awns. The ter-
minal Hower is male.

25. Ave'na fatua, Wild Oat. A corn-field grass,
and thought to be the origin of the cultivated oat. It
bears a large loose panmicle of pendulous spikelets.
A spikelet has two large outer glumes, containing
about three florets, two being perfect, the terminal one
rudimentary. consisting of a flowering glume and pale
only. The flowering glumes have long, bent, and
spirally-twisted awns. Awvena sativa, the cultivated
oat, is a convenient plant for examination, as the
parts are somewhat large.

29. Phragmi'tes commu'nis, /ieed. A perennial stout
water-reed, growing from 6-10 ft. in height, and bear-
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ing large drooping panicles of purplish hairy spikelets.
It is almost cosmopolitan, being found in all the con-
tinents and Australia. -

36. Dac'tylis glomera'ta, Cock's-foot Grass. This is
common in pastures, &e., 2-3 ft. high. It is a coarse
perennial grass, with a paniele of spreading branches,
with the spikelets compacted, one over the other, and
somewhat one-sided or secund and laterally com-
pressed. The spikelets are 3-5 Howered.

37. Bri'za me'dia, Quaking ov Dodder Grass. This
has spreading panicles of broadly ovate or cordate
shaped obtuse spikelets, on slender pedicels. Each
spikelet has about eight florets. It is common in
meadows, &e.

38. Po’a anmua, Meadow Grass. A small annual,
6-12 ins., with subacute waved leaves, and spreading
panicles of flattened, many-flowered spikelets, the
branches being two-nate or in half-whorls. This
species occurs in all waste ground, and enters largely
into the composition of the London parks ; being often
cleistogamous 1t seeds profusely, easily becoming
perennial in wet ground and in high altitudes. Two
species, P. praten’sis and P. trivia'lis oceur in
meadows ; . nemora’lis in woods ; P. alpi’na on lofty
mountaing; and P. bulbo’sa, remarkable for its tuber-
ous nodes, which act as reservoirs of water when it
grows in arid districts, but are often not developed in
watery situations. It most resembles the small species
P. alpina.

39. Glyce’ria flu'itans, Manna Grass. A tall grass,
often aquatic, with the long floating leaves ; the panicle
1—2 ft. long, with spikelets {—2 ins. in length. The
empty glumes are unequal, with torn lips. The two
lodicules are sub-coherent, an unusual condition in
grasses.

40. Festu'ca ovima, Fescue (Grass. There are nine
species in this genus, the present one frequenting dry
hilly pastures, &e. It is a small grass, 3-24 ins., with
glaucous, sctaceous leaves. The panicle is sub-uni-
lateral ; the spikelets 3-12 flowered, purplish ; the
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flowering glumes are convex, mucronate, or shortly
awned. It is a very variable species, but one of the
most abundant of grasses.

4). Bro'mus mollis, Brome Grass (Fig. 57). A
pubescent grass, with an ovoid panicle (1), the spikelets
(1, @) having 6—10 densely imbricate, pubescent, flower-
ing glumes, nearly equalling in length the slender awn
(3.0). (2) illustrates the structure of a node («) of the
stem or eculm. This being hollow except at the nodes
from which the leaf-sheaths arise. (3) is a single

Fia., 57. Bromus mollis.

spikelet consisting of as many florets as awns, as
cach awn (b) is the prolongation of the midrib of
a flowering glume. The two outer, empty or involu-
cral glumes are at the bottom («) and without iong
awns. (4) is a floret laid open; («) represents the
flowering-glume with its awn (¢). (b) is the pale,
without any awn, but has two ridges, which are
hairy (d). The pistil with its two long feathered
stigimas (5, 0) and three stamens are also to be seen,



OUR BRITISH WILD FLOWERS 219

but the lodicules ave concealed. On removing the
lowering-glume they are exposed (3, «) close to, and
at the base of, the pistil. q‘i} represents a ripe grain
consisting of a single seed closely invested by the
pericarp; («) indicates a depression, beneath which
lies the embryo on the surface of the endosperm (1)
(7) is a triangular piece cut out of the grain to show
the embryo (b to ¢) lying at the base of the flowery
albumen (/). (7 «) is the plumule, consisting of over-
lapping rudimentary leaves, which lie in a depression
of the single cotyledon (¢). This is sometimes called
the sheath or seutellum. The chief use is to secrete
a ferment by means of which it dissolves the endo-
spermn (/) and absorbs the nutritive wmatters for the
plumule and radicles. At () may be seen the adven-
titious roots beneath the surface. These details can
be best studied in a grain of Indian corn, after it has
been soaked in hot water.

43. Lo'lium peren’ne, Rye-grass. A common grass,
many-flowered, with spikelets arranged on opposite
sides of the axis in a spicate manner. Kach spikelet
has only one outer, very long glume, excepting the
terminal one, which has two. The spikelets stand
edgewise on the stem. The varieties L. p. italicwn
and L. p. aristata are cultivated forms not known
wild. L. festucacewn is a bigener between Lol
pervenne and Festuca elatior. L. temulentwn, Darnel,
is the only other British species. It is a tall plant,
2—3 ft. high, an annual, oceurring in cornfields. It
has similar inflorescences to rye-grass, but much
larger. It is recorded as the only poisonous grass:
but it has been eaten with impunity in Scotland
when made into bread, and the Maltese feed their
horses on the plant pulled up by the roots. The evil
effects are probably due to an ergotized or fungoid
condition of the grain, and not to the pure seed itself.
It was called ‘drunk’ in the fourteenth century, and
Gerarde (1597) says in his Hevball: ¢ Among the
hurtful weedes darnell is the first . . . new bread
wherein darmell is, eaten hot, causeth drunkenness.
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‘Rye’ takes its name from the French izraie, drunken-
ness. This plant is the tares’ of the parable; and
having broad wheat-like leaves, it would be impossible
to distinguish it with certainty from wheat before the
ears are produeced.

44. Agropyrum (Triticum) re'pens, Couch or
(QQuitch Grass. A perennial grass with a much-creep-
ing underground stem (whence the name, derived
from the French coucher, to lie down), very trouble-
some on arable land. The spikelets are arranged as
a spike, being placed sideways on the axis. A. (7'i-
ticwin) guncewn oceurs on sandy shores and assists in
binding the sand with its extensively creeping stems.
Triticwm  sativum, Wheat, the origin of which is
unknown. This is a convenient plant for examina-
tion, as the florets are large. The varieties are innu-
merable, a small grained example being found in the
prehistorie dwelling-sites in the Swiss lakes. Great
differences reside in the quality of the grain according
to the country where it is grown; the English con-
taining more starch or farinaceous matter, those of
hot countries being harder and possessing a greater
percentage of the nitrogenous prineiples or gluten:
hence the whiter the flower the less nutritious 1t 1s.

46. Nar'dus stric’ta, Mat-grass. This is a small,
rigid, perennial grass growing in heaths and dry
pastures, with unilateral spikes; the florets being
greatly degraded, for there are no outer, empty, or
involueral glumes ; the spikelet consisting of a single
floret, of a flowering glume and one-keeled pale.
There are no lodicules, but three stamens, and only
one stigma to the pistil. After ripening, the flowering
olumes alone remain persistent. This degraded state
is doubtless due to the poorness of the soil in which
this species habitually resides.

47. Hor'deum murinum, Waybent or Bairley-grass.
Everywhere common in waste places. It is an annual,
with compressed awned spikes. The spikelets are
grouped in triplets; the centre one being perfect, the
two lateral abortive. Each of these three florets has
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two bristle-like outer glumes. They are only one-
Howered ; the lateral spikelets contain only a flower-
ing-glume and a pale to represent the floret. The
anthers are not visible externally, as the florets are
cleistogamous. There are four British species. H. syl-
vaticum, oceurring in copses and woods on chalky
soil, has the Horets of the two lateral spikelets two-
sexual, and the middle one male. H. pratense and
H. maritimuwm agree with H. mwrinwm in the sexual
arrangements, but the former is perennial, while the
latter is only in maritime localities. Cultivated barley,
H. distichon, is unknown wild, and takes two prin-
cipal forms; the two-ranked, in which the central
spikelet of every group of three is fertile (this is the
common form in England): or else the six-ranked, in
which all three spikelets produce grains. This is the
form commonly cultivated in warm eclimates and
pulled green as fodder.
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Catsin, g1.

Cat’ '.-p'mF 208.

Cat" s-lml grase, 210.
Celandine, 62 ; Lesser C., 52.
Celery, 12:;

Lentuuu, 155.
Chalaza, 117.
Chamomil: y 130, 140,
Charlock, 67.

Chervy, 100.
Chickwved, #o.

Chicory, 143.

Chill, avoidunce af, 84.
Lllw 204

f“.‘inqueioil, 104.
Circumnutation, 120,
Cireumscissilv, 161,
Cladode, 203,

Clary, 17:
Classification, 31, 4o, 41.
Cleavers, 130.
Climbing, 50, 110.
Clover, 95, ;

Club- rn-l 208.
Cock's-foot griss, 217,
Codlins and crenmn, 116,
Colesion af Fi. ( Jr'.r.rx g
Coltsfoot, 141,

L C mnl'rm 158.

' Common binebo tle, 142,
Compound leaf, 50, 101,
Concuplicate, 84.
Connale, 17.
Connectre, 14.

Corm, 54

Corn clinmomile, 130,
Corn-coikle, 78.
Cornel, 127,
Cornflower, 142.

Corn marigold, 140,
Corn sow-thisile, 145.
Corymb, 65.

=

1 For list of Genern, see pp. g-12.

Corymbose, 106,
Cotton sedge, 213.
Cotyledan, 37.
Couch grass, 220,
Cowslip, 150.
Cow=wlieat, 168.
Cremoc urp detailz ar, 124.
Crocus, 200,
Cuckoo-pint, 208.
Cucumber, 11g.
Cud-weed, 139.
Cuneale, 108,

Cyele, 16.

Cyme, 128, 158, 171.
Cypsela, 144,
Cytisus, go.

Daffodil, zo1.
Diaisy, 138.
Dandelior, 144.
Eun-&-run, 123.

wne 219).
Darwin ?1‘?: ﬂu?*r*r, ob.
Deadly nigleshade, 161,
Dead-nettle, 175.
Ieclination 116, 149.
Ivewberry, 102,
Diadelphous, 18, go.
Diugrams, 22
Dicotelydons, chars, of, 37.
Dimaorphism, 85, 150.
Dripecious, 15.
Disk, 18,
Dock, 181.
Dodder, 160.
])m]ﬂergruw 217.
Dog's mercury, 185.
Dropwort, 121,
Dirupe, 100.
Dirupwel, 102.
Duck-weed, 210,
Dwale, 161.
Dyer's grummw:l 92,

Dyer's weed, 6g.

Elder, 128
Elm, 185.

| Embryo, 37.

| Embryo-soe,
Enchanter's nizhtshade, 117.

a3.

Endogens, 19.
Endospering 24.
Enlire leafs, 74.

| Entomophily, 1035.

| Epicalyx,

102,
Epidermir, 21,
Epigymons, 21.
Etaerio, 54, 102.
Evening pnimrose, 1175,
Exogens, 3

Exebright, ;iﬁg



Falcate, 106.
Fennel, 124.

Hertilization, 22 ; by bees, 03.

Fescue grass, 217.
Fever-few, 14o.
Field-madder, 132,
Figwazt, 164.
Fifament, 1.

Fir, 1g2.

Flag, 200.

Flax, 85.

Flen-bane, 139,
Floral Formula, 34.
I'lowering ash, 155.
Fly-orchis, 1gg.
Foliolute, 33?9
Fotlicle, 55, 110.
Food ptents, gi.
IPool’s parsley, 124.
Forget-me-no*, 159.
Form of FI, Orgs,, 21,
Foxglove, 165,
Fox-tail grass, 216.
Frogrant orchux, 199.
French marigold, 136,
French willow, 115.
Fuehsin, 115.
Fumitory, 63.
Functions of plants, 28,

Gall, Ga.

Gignis.a, go.

Gentian, 155,

Genus, 33.

Geranitin, 87,

erarde, qualed, 101, 219,

Germanier speedwell, 166.

Germ-eell| 23,
Gilibons | 65, 164.
Glani, 26,
flancons, 63.
Glomerule, 113, 128,
Goatwillow, 191.
Goat's-ben d, 145.
Gooseberry, 108,
Govselcot, 178,
(irnsses, 214.
Gireen-winged orehis, 197.
Ground ivy, 175,
Groundsal, 141,
Guelder-roa, 127,
Gymnosperi, qﬂ;'
Fynobasic, 172.
fFynaphore, 70,

Hairy willow herl, 116,
Hard-head, 142,
Hawkbit, 144.
Hawk's-beai o, 143,
Hawkweed, 143.
Huwt!hnrrr, 100,

nzel, 19o.
Heatl:, Hl:;i
Helleborine, 156,
Hemlock, 121, 123.
Henbane, 161,
Henbit dead-nettle, 176.
Henun, 114.
Herh Iinhertl B8,

INDEX

Hogweed, 126,
Homomorphic, 36, 152,
Honey-seereling organs, 20,
Huneysuckle, 128,
Hornbeam, 1go.
Horned poppy, 63.
Horse-mint, 172,

House leek, 111.
Humble bees, wse of, g3.
Hybridization, 30.
Hypogynous, 20,

Tmbricate, 16, 49.

Inferior, 21,

Inflorescence and Braels, 167,

[nsectivorous planis, 111, 167,

160, 170.

.-'nfrrcgnminy Fle., 25, 56, 66,
» ©3.

hn‘g'um!'#, 1i3.

Involucel, 124.

Tnvoluere, 51, 124.

Iris, 200,

Trritability of Protoplasm, 58,

Juniper, 192.

Key to Orders and genera, 42 ;
to Ranunculacear, 49; to
Caryophyllear, 74; tu Le-
guminosae, g1 ; tu Rosacene,
gg;: to Umbelliferae, 122';
o Compositae, 135 ; to Sero.
phularinene, 163; to La-
biatae, 172; to Orchidene,
195 : to Lilincene, 202: to
Lipnmineas, 215,

IKCnapweed, 141,

IKnotgrass, 170.

Laburnum, o,
Lace-bark tree, 182
Lacunad, 54.

Lady's bedstraw, 130,
Lady s mantle, 104,
Lady's slipper, 19q.
Lady's tre-ses, 105,
Larkspur, 50,
Laurel, 182.

Leek, 204.

| Lent lily, 201,

Liesser celandine, 52,
Lesser spenrwort, 54.
Lettuee, 144.

Lily of the valley, 203.
Lime, 284.

Ling, 140.

Lobes, 17.
Locwlicidal, 53, 140.
London pride, 107,
Loosestrife, 113,
Lords and Indies, 208,
Lousewort, 168,
Lucerne, g4.

Madder, 130.
Mallow, Ha.

| Manna grass, 217.

Maple, Bg.
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Marram grass, 2160,

Marsh mnr.'gu]':i., 55.

Marzh samphire, 179.

Munt-grass, 220.

May, 100.

Meadow grass, 217.

Meadow pen, g8.

Meadow saffrun, 205,

Meadow swei t, 101,

Menyanthes, 155.

Micropyle, 23.

Mignonetie, 6g.

Milfoil, 140.

Milkwort, 73.

Mint, 172,

]'{}ist]ut;:}', 182, g

Moredelpfions, 1 ;

Mﬂn]cs!ufm]‘ 56, 92

Monocotyleduns chars.of, 19,38,

Monoecious, 15.

Mouse-ear chickweed, 78,

Movements of PL, Orgs,, 58, 84,
g2, 04, 06, 112, 186, 187,
197, 198,

Mugwor:, 140.

Mulleir, 163.

Musk, 165.

Mustard, 67.

Narcissus, 201,

Neclaries, 27.

Nectarine, 100,

Needle fura | ga.

Nettle, 186.

Nightshade, 161.

Nipplewort, 143.

Node, 16.

Norman  or  Mediteriancan
Sora, 149, 164, 168,

Number of ¥(, Urgs. 15,

Oalke, 188,

Oat, 210,

Obifgue feal, 8.
Ohovate, 153.

il in plunts, 121.
Ol man's beard, 50,
Olive, 153,

Omion, 204.

Orache, 179.
Orehis, 106,

Origin of foivers, 140.
Orpine, 111.

Ovary, 14.

Ovale, 15, 37, 84.
Ox-eye daisy, | 40,
Oxlip, 150,

Panicle, 178, 186, 212,

| 'nnsy, 71.

Pappus, 137,

Papyrus, 212,

Paragitic fly. plis., 160, 167,
168, 160.

Parsnip, 120,

IPen, mendow, g,

Peach, 100,

I'ear, 100.

Pedicel, 13,
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Iellitory, 150.

Peltate, 38, 123.
Pennywort, 110, [23.
Pericarp, 23.

Perieyele, 30, 87.
Perigynoits, 20, 103, 100,
Pepisperm, 75,
Personale, 104.

Prtals, 13.

Phatange, 18, 81.
Phyllode, 211,
Pimpernel; 153.

Pink, 76.

Pistils, 14.

j‘tm'ari;mf 18,

Plum, 100.

Plumule, 37.

Polblen, 14.
Pollinntion, 22,
Polygamous, 15,
Polymorplizin, 113,
Pome, 106.

Pondweed, 212,
Poplar, 190.

Poppy, 61: Horned I, 63.
Potato, 162.

Primrose, 150.

Privet, 153.
Protandry, 56, 77.
Protogyny, 50, 99, 200.
Protoplasm, iriiability of, 58.
Purple medick, g4.

Quaking grass, 217.
Queen of meadows, 101.
Quitch-grass, 220.

Raceme, 57.
Radicle, 37.
Radish, 60.

Ragged Robin, 78,
Ragwort, 141.
Rampion, 145.
Ramsons, 203.
Raphe, 117,
IRRaspberry, 102,
Reeeplacie, 13.
Receptucular fulbe, 20,
Ited clover, gs.
RReed, 216.
Reed-mace, 208,
Reniform, 104, 160.
IRest-harrow, g4.
Rhododendron, 147,
Ringen!, 165.

ltose, 105,
Rose-bay, 115.
flofale, 129, 147.
Runcinale, 143,
Rush, 205.

IR ye-grass, 210.
Saffron, 205.

Sage, 174.
.Elr!:r;i.fhgh" 1}31 211,
Sainfoin, go.

St. John's wort, 81,

——

INKDEX

=allow, 191.

Salsifv, 145.

Saltwort, 179.

Samara, 8g, 185. :

Samphire, 124 . Marsh B, 179.

Saxifrage, 107.

Scabions, 132

Seape, 51.

Scoteh tiv, 102,

Sea holly, 123.

Sea-kale, 64,

Secund, 177.

Sedge, 213.

Seed, 23.

Self-Adaptation, 27, 53, 57, 60,
8 a

&;{f?'}%fm-immm, 24, 68, 71.

Self-heal, 175,

Sepal, 13.

Seplicida!, 140, 205.

Septifragal, 140.

Septum, 61.

Selaceous, 205,

Sheep’s bat, 145.

Shepherd’s needle, 124.

Bhepherd’s purse, 67.

Silicula, 68.

Siliqua, 606,

Simple leaf, 50.

Sleep of plants gbh.

Sloe, gg.

FSI!EI[!I-{I.;:'%;DH‘ 164.

Snowdrop, 201.

Snowflake, 201,

Sorrel, 181.

Sow-thistle, 14.4.

Spanish flora, 107, 148, 149.

Spathe, 203.

Spear-thistie, 142.

Species, 20.

Speedwell, 166.

Spider orchi:, 199.

Spike, 57.

Spikelet| 214.

Spine, gg.

Spotted vrchis, 196.

Spurgr, 183.

Spurge izurel, 181.

Squirting cucumber, 110,

Stamens, 13.

Staminode, 85, 105.

Stelfale, 130, 208,

Stigmma, 14.

stinging n tde, 186,

Stinking may-we d, 130.

Stipuies, 85, 72.

Stitehwort, 79.

stock, 085,

Stom, 54.

Stonecrop, 110,

Strawberry, 102.

Strawberry-tree,

: 147.
Stritg .

y 13-

g, 37.
pecies, 2.

«
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Sundew, 111.
Superior, 21.
Sycamore, 8g.
Symbiosis, g1, 195.
Swmmelry, 15, 113,
SERCArpots, g8,
Syngenesious, 17.

Tansy, 140.
Tares, g8, 220.
Tensel, 132.
Tesia, 37.
Thistie, 142.
Thyme, 173.
Toad-Aax, 164.
Tomenlose, 139.
Toothwort, 168.
Traveller’s joy, 50.
Tree mallow, ég.
Trefoil, 5.
Trifotiate, g5.
Turnip, 66.
Tway-blude, 195,

Umbel, 100, 121.
Unsymmetrical, 15.
Ureeolale, 160.

Uses af Fi. Orgs., 22,

Valvate, 16, 49.
Vanilla, 194.
Varietics, 2q.
Yernal grass, 215,
Fersatile, 118, 128,
Yetch, g7.

Victorin regin, 59.
Violet, 70.

Viper's bugloss, 157
Villae, 121,

Wallflower, 65.
Water-lily, 50.

Water planwain, 210.
Waybent, 220.
Waxfaring trec, 127.
Weld .

'\ﬂler:t?gzu.

White dead-nettle, 175,
White goosefoot, 178.
White helleborine, 196.
White mustard, 67,
Whitethorn, 106.
Whorls, 13 ; purpose of, 22, 37.
Whortleberry, 147.
Wild elimmonale, 140.
Wild oat, 216,

Willow, 1g1.
Willow-here, 1106,
Wond, 64.

Wood anemaone, 51,
Woodbine, 128,
Wood-ruff; 132.
Wood-rusl, 205,

Wood sage, 177.

Yarrow, 140.
Yellow-rattle, 168.
Yew, 103,















