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PREFACE.

———

Tuis work was originally prepared, in haste, to meet a regulation
of the University of London, by which it was required of all stu-
dents, that, two years previously to proceeding to their first degree,
they should be examined, among other subjects, in ““The charac-
ters and diffcrences of the principal natural classes and orders of
plants belonging to the Flora of REurope, in the botanical classifi-
cation of De Candolle.”

The obvious purpose of this regulation was to make young men
acquainted with the names and properties of the vegetation that
surrounds them; so that, after rcceiving what is called a liberal
cducation, they might not be thrown upon the world, ignorant of
the names, at least, of the commonest plants of their own country.
In the opinion of the author the measure was calculated to effcet o
real good, and to supply a wide gap in the common routine of a
school, where it is most desirable that some natural history should be
introduced, if it be only to relicve the tedium of the less attractive
studics to which young persons are necessarily subjected.

But it was also important for the sake of its substantial utility.
There may be a difference of opinion as to the advantage of spend-
ing much time upon the study of Botany; but therc is one opinion
ouly as to the importance of knowing the names of the plants of
which man has to make use, or which he is coutinually meeting

with. There is not at the present day a person of any intelligence,
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ignorant of such things, who does not regret that some pc
his youth should not have been devoted to this kind of in’rtion of

The Dorsetshirc gentleman who put himself to coTUy.-
trouble and no small expense to carry a sack of Hornbear Sderable
Florence to London, would have been saved the exertion hzﬁom
known that the Ilornbcam grew in abundance on his own estate,
and it may be safcly asserted that every onc of that cclebrated
court party which discovercd a prodigy in the beautiful trec in
Windsor Park, would have been glad if their early education had
sparcd them the mortification of learning from Lord M. that the
tree in question was only the Spanish Chesnut.

Whatever the future intentions of a student of Botany may be,
it is indispensable that the first step to be taken should be that of
gaining an acquaintance with the commmon plants of his own coun-
try. In the absence of that, he cannot make a single move ir
advance. He must first master the rudiments of the Science, and
master them correctly.  This little ook has heen prepared for,
purpose of enabling him to do so. 1t contains all that it &
sary to know in order to make a fair beginning, and it inch
more; so that if any one should have the patience to masi
whole contents of the volume, he would then be in a posit.
carry his inquiries onwards with case. But it is not rcally n
sary to become acquainted with all the plants here mentioned.

The reason why so many specics arc introduced, which are
of small importance, is to enable the tcacher to obtain at least
some part of them to illustrate his teaching. Local circumstances,
and especially our uncertain scasons, will always render it difficult
to procure cverything here mentioned; but no conceivable circum-
stances can, in this country, offer impediments to the examination
of a large part.

In selecting the subjects with which the student is to be made
acquainted, those have been generally chosen which are within any

man’s reach; and to render the acquisition of them more easy, the
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vulgar names are added. A very small sum of money will cnable
every schoolmaster to cultivate the whole in a garden, where they
may be constantly at hand.

In framing the technical characters of gencra and species, all the
more minute distinctions, the dctection of which requires the aid
of u microscope, have been intentionally disregarded; and attention
is more cspecially called to those which are obvious enough to bic
observed by any one having a pocket lens.

Which of the Enropean natural orders I regard as the “ prin-
ecipal,” will be apparent from the prominence given herc to cer-
tain natural orders beyond others. The teacher is not, however,
recommended altogether to omit those which are stated to be com-
paratively unimportant. The wisest course will be to make the
students thoronghly acquainted, in the first instance, with the
nataral orders which are marked from 1. to LXXIIL., and then to
explain more bricfly the differcuces of those to which no numbers
are prefixed.

In conclusion, the teacher is particularly recommended to take
save that, in addition to a small penkuife, each student is provided
with a pocket lens of about a half-inch focus, and a few quires of
paper;* the former to assist him in examining, and the latter in dry-
ing, the fresh specimens of plants daily brought before him. There is
no method so certain as the latter, to accustom young persons to esti-
mate correctly the differences between one plant and another; and,
it is presumed, no onc will think of teaching Botany, without an
ample supply of fresh specimens, which he may distribute among
his class, for the purposc of being examined and studied at leisure.
Indecd, it is useless to study botany, unless this provision is made
for the acquisition of those habits of observation which render
natural history so pcenliarly uscful as a branch of mental
training.

* The proper paper for this purpose is manufactured by Mesers, Bentall & Co., of Ifulstend,
und is the best that is knowa.
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When students do not enjoy thc advantages of a competent
teacher, their best plan will be to put this book into the hauds of
an intelligent gardencr, and to induce him to furnish them weekly
with the plants that are named in it. At home they can compare
the definitions which they may find with the plants themsclves, and
this kind of practice is, of all others, the most certain to lead to

advantageous results.

UnNiversiry CorLiGy, LONDON.
March 31, 1845,

Tur former cditions of this little work have been so well
reccived, that the author avails Iimself of the present re-issue to
append a chapter on Vegotable Physiology, in the hope that
young persons may be induced to familiarise themselves “with at
least the rudiments of that important subject. A very small
garden may contain illustrations of the more common faets, and
any well-informed gardener can supply a teacher or student with
whatever may he further necessary to a clear comprehension of
the principles laid down.

In the systematical part of the work a few errors have been
corrected, several additions have been introduced, and many wood-
cuts have been added when the subject appeared to render it
desirable.

UniveRsiTy COLLI¢r, LONDON.
December, 1853,
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SCHOOL BOTANY.

CHAPTER L
OF PLANTS IN GENERAL.

A. ruaxT, under ordinary circumstances, springs from a seed (Fig. T. ¢) ;
semls downwards a root, upwards a siem, and on the stem forms leaves and

<

Yig. 1.

branches in a regnlar manner.  The branches ori-
ginate from duds, which are also disposed upon the

other parts. In its most perfect state it consists of
vavious organs, intended by naturc to answer differ-
ent purposes. These are, 1. The fleot; 2. The
Stem, with 3. Uts buds ; 4. The Leaves ; 5. The
Llowers 3 6. The Culyx ; 7. The Corolla 3 8. The
Stamens ; 9. The Pistit; 10. The Fruit; 11. The
Seed.

1. The Roor is the part which fixes a plant to the
ground, or to whatever clse it may grow upon. 1t
is divided into irregular branches, which when very
small are called fibres ; and if large and fleshy, as in
the Qrehis (Fig. TL) are named tubercles. 1t never has
any leaves upon its surface,
nor scales, (which are imper-
feet leaves) ; neither has it
buds, cxeept accidentally. 1t
generally descends into the
earth or avoids exposure to
light.

Its office is to attract from
the carth the liquid aud gase-
ous matters which coustitute
the food of plants.

2. The S1eM is the part
which grows upwards from
the root, and which bhears
leaves and flowers. Uencrally
it is green, and divided into

stem with great regularity.  Light appears neces- Fig. 1.
sary to maintain a stem in a grecn state, and we conscquently find it only
produced of such a colour in places exposed to that agent.

R
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But it is the nature of some plants to produce their stems underground,
as well as above the surface. In that ease, as in the Potato, the subter-
ranean stem is not green; and its leaves, if it has any, are only little
seales, (Fig. V1.) Its buds are however, present, and are capable of growing
into branches, which rise
above the surface of the
ground and expose them-
selves to light, like those
of the stem in its ordinary
state. The erecping root
(Fig.IV.,Carcxarenaria)as
it is ealled, of Coneh Grass
(Triticum repens) and of
Mint (Mcntha) is a long,
slender, underground stem,
and its real roots are the
fibres which proceed from
it.  The ¢tuber of the com-
mon Potato (Solanun tube-
rosum, Fig. 111.),1s a thick,
fleshy, underground stem,
the eyes of which are its
buds. What is named the ront of a (‘rocus is o ;lariety of the tuber,
called a coran (Fig. V. Arum maculatum).

Fig. TiL

Ty IV,

The manner in which tubers are sometimes formed, and the fact that
the parts so called are 1eally portions of stems, is beautifully proved by the
f'o]]éa!ving instructive insiance recorded in the Gardeners’ Chronicle, vol. ii.
p. 85:—

A Potato plant, such as is represented opposite, had to grow beneath an
inverted flower pot in a davk cellar, where, being starved for want of food,
it had formed itsclf into a complete miniature Potato plant, such as would
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3

have grown irregularly under ground bad it been surrounded by soil, but
which, branching in the air only, and meeting with no resistance, had

Py, v,

\
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grown with the same regularity as an ordinary plant above the ground.
The * set,” or old tuber, was shiivelled up, and formed a wrinkled knob,

out of which grew many
branches and branchlets.
Of the latter, some, thick-
cuing at the peints, be-
camesmall potatoes; others,
having no power of length-
ening, swelled close to the
parent stem 3 and all were
covercd with scales, the ra-
diments of leaves, At first
sight the plant appeared as
if it had been unable to
form roots ; but a minute
inspeetion showed that they
were really beginning to
form here and there in
many places upon the sur-
face of the branches.—
Thestem, properly socalled,
hasnamos cxpressive of par-
tieular mod fications. When
thick and woody, and form-
ing the base of a treo, it is

and the last 2wiys. When it
grows straight and quickly,
it i3 sometimes named a
skoot. If feeble and pro-
strate, and rooting into the
ground at its joints, it is &
runner (Fig. V1I.), a8 in

the Strawberry (Fragaria). If prostrate and rooting into the ground along ite
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whole under-surface, it is a rhizome, a8 in the Iris (Fig. VIII). If vigor
ous, and produced
from the base of &
trunk or ;tem un-
der, , it is
callgio?mcber, a8
in the Asparagus.
If very short, and
producing annually
young branches,
which live for a
season and then pe-
rish, a8 in all her-
baceous plants, it
is named the croton
of the root.
Sometimes branches are short, rigid, and sharp-pointed, as in the White-
thorn (Cratsegus Ox.
yacantha) and the
Blackthorn (Prunus
spinosa) ; they are
then called spines.
If a stem is swelled
at the part where the
leaves grow, and ca-
pable of being snap-
ped across, or appa-
rently so, it is called
articulated or jointed,
ag in Stellaria Holo-
stea, and Geraniums,
The use of the
stem is to convey
into the leaves the
fluid and other food
obtained by the roots
from the earth, and
to carryitback again.
Its length, and the
distance at which the
leaves are arranged
upon it, render it
well adapted to se-
porating those or-
gans from each other
at a distance suits-
ble to ensure .their

Bmper exposure to
ight and air.

found st

Fig. VI seoft
theaxil of a leaf ; that is to say, within the mglle fox:ned by the j’mﬁ‘::
whi ;

ﬁthastem. Tt is composed of scales, which are small losyes,
the putt from which the branch is formed, Sometimes its s bevome



BULB—LEAVES. 5

fleshy, and the bud drops off the stem without at that time producing
& branch, as in some Lilies: it is then called a dulb. Very often the
bulb is formed underground upon a subterranean
portion of the stem, as in the Hyacinth (Fig,
IX.,): it is then vulgarly supposed to be a
root. The real roots are the fibres, which may
be seen shooting downwards into water when the
Hyacinth is grown in a glass,

The Lear is an expansion of the stem, and con-
sists of two parts, the petiole or stalk, and the la-
mina or blade. Some leaves have no stalks, and
are thercfore called sessile. The leaf contains
ribs and veins, which branch in different ways. If
they are 8o arranged that they form a kind of net-
work theyare said to be reticulated, asin the Cur-
rant (Ribes rubrum), the Cherry (Fig. XI.), and the
Oak (Fig. X.); if they run along side by side,
a8 in Girasses, they are called parallel (Fig. V1I1.)

Leaves are said to be simple when, however
much they are divided, they do not separate into
distinet pieces ; those of the Willow (Fig. XIL),
of the Maple (Fig. XXIIL.) are all simple, although in the latter they are

Pig. X.
divided. But if they are out
into & number of distinct pieces,

they are called compound, as in
the Poa (Fig. XVI.) and the
Ash tres (Fraxinus excelsior).

Pig. XIL.



6 SCHOOL BOTANY.

If leaves grow in pairs upon the stem, exactly ite each other on the
same level, as in the Plulf;oren (Fig. XIIL), theywxn said to be

Tig. XV,

Fig. XVl Py XYL
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7
bat if moro than ¢wo leaves are opposite t each other on the same leve,

Fig, XX11,

‘as m the Goose-grass (Galium cruciatum), they are called verticillate ; if
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they do nut grow
the other, as In the
The forms of leaves are better explained by exam-
ples than descriptions ; the following are represen-
tations of the most common varieties :—XII., {inear-
lanceolate ; XX V., lanceolate ; XX.,oval ; XXXII., 0b-
long ; XIV., XXIIL., cordate ; XXIV., oblong, ob-

and acuminoted ;

XVIL., angular;

natifid ; X., ovate ;
XVIII., 3-lobed ;
XXIIL., palmate ;
besides which, the
terms pedate (Hel-
lebore), and ter-
nate (Clover), are
Fig. XXI1V. in common use.
When Jeaves are cut up into distinet leaflets,

n the same lovel, but one is a litile sbove or below
itethorn, they aro called alternate

XXXL, rhomboid, (SN

XXXIL, sagit (S
tate ; X., sinuated ; |5 \

XV., XXIL, pin- |18

Fig. XXV.
they  acquire
other names.—
Suppose that to
Imi;ien with No.
XXIII.youhave
the digstate leaf
of the Horse-
chestnut ; if with
No. XXII. or
XYV., we obtain
the pinnate leaf
of the Pea. (No.
XVL)

Some leaves
are repeated]
divided u nthz

same 11:‘ a8
that which de-
termines ' their
primitive form,
and then they
acquire very dif-
ferent -
anoes, ' g‘ﬁ&
m of such &

a9 usually
expromed by
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Freﬂxing o Latin numeral to the word expressing the simple form ; thus
rom ternaie the clover, comes XXI. biternate, or twice ternate; and
from pinnate, XXVI. bi-pinnate, or twice pinnate, and so on. 1If the
division of leaves is carried much further, they are called decompound, or
supradecompound, as in the hemlock (Conium maculatum),

77

Fig. XXVIL ¥ig. XXVIIL
Some terms are taken from the manner in which the margins of leaves
are toothed. If the toothings are sharp and small, like those of a saw, the
leaves are serrate (Fig. XXVIIL.); if rounded they are crenate (Fig. XXIX.);
if notched, so as to form seg- .
ments of small circles, theyare
dentate (Fig. XXXIL). Some-
times the serratures of leaves
arc themselves serrated ; such
a leaf is called biserrate (Fig.
XXX.) ; and in like manner
we have the terms bicrenate
and bidentate, or rather du-
icato-dentate. When there
18 no toothing a leaf is called
entire (Fig. XXVIIL.).
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With respect to their point, leaves are obfuse, or acute, in the ordinary
sense of those words ; if very blunt they are retuse (Fig. XXXIIL.); if very
much tapered to & point, they are acuminate (Fig, XXXI.); if with the mid-
rib prolonged a little beyond the blade of the leaf, they are mucronate (Fig.

Fig. XXXI. Fig. XXX Fig. XXXIII,

XXXIL) ; if notched at the point, they are emarginate ; if very much
wider at the point than at any other part, they are cuneate or wedge-
shaped.
In some cases, as in the Garden Pea, the midrib is lengthened,
and acquires the power of twining round small bodics placed near it ;
it then has the name of cirrkus or tendril (Fig. XVL.).

Sometimes leaves acquire the condition of spines, as in the Berberry,
(Berberis vulgaris). In that plant the stem forms in the first instance spiny
leaves, and afterwards in their axil spring up leaves of the ordinary kind.

Many leaves have, at their base, a pair of scales, one on each side, as the
Garden Pea, where they are large and greenm, (Fig. XVL.), the Mallow,
where they are small and withered, or the Pear-tree where they are very long
and narrow (Fig. XXXV.); these are called stipules. It is generally easy
to distinguish them ; but in some plants, as Polygonum hydropiper, they
form a membranous tube, or ockrea (Fig. XXXVL.), surrounding the stem,
and then are unlike their usual condition.

The petiole is usually round, or nearly so; but in Grasses and other
plants it is thin, and rolled round the stem, in which case it is called a
sheath, or vagina. In such plants there is often & thin membrane called a
ligula, at the upper end of the sheath,

The use of leaves is to convert into new matter the sap which they ob-
tain from the stem ; they also aet as organs of respiration, and naturally
contain a large quantity of air. They are, therefore, at the same time the
lurigs and the stomach of & plant.

» The rLOWER is the part which is formed for bringing about the multi-
phud‘pnofaplmtbyseed. It consists of various organs arr «n
:i:g. or whorls, one within the other. The small leaves, out of whose

ils the flowers grow, are called dracts. The stalk of the Sower is its
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peduncle ; snd if the latter is divided into many amaller stalks, its divisions
are called pedicels. Thus in the eommon Foxglove, (Fig. XXXVIL) the

Fig. XXXV1.

stalk immediately rising from within the leaves is the peduncle; the small
stalks, each of which bears & flower, are the pedicels; and the withered
soales, out of whose axils the pedicels spring, are the bracts.

Bracts in different states have received different names. When & bract is
large,. snd Wz many flowers, as in the Wake Robin (Arum
maculatum), it is a spathe (Fig. XXXVIIL) ; when many bracts are
oollasted in & whorl round several flowers they form an involucre, as in the
Dendelion (Taraxsoum Dens Leonis) and Fool's Parsley (Fig. XXXIX).
The word snvolucel ia used for an involucre which is secondary to one of &
miore general kind, asin the common Parsley (Petroselinum sativum}, where
the involucre is composed of only a few bracts at the base of the general
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umbel, while the involucels at the base of the partial umbels oonsisi of
many bracts.

The manner in which
flowers aré arranged is
called their énflorescence.
It is & sort of branching,
and has different names,
according to the manner

Fig. XXXIX.

in which the branches are
arranged.  The principal
kinds are these :—1. The
capitulum, or flowerhead,
when all the flowers are
sessile upon a broad plate
called o receptacle, as in
the Daisy (Bellis perennis).
2, The wmbel, when the
pedicels all radiate from
ono point, as in the Cherry
(Fig. XL.) ; this is called
compound, when each ray
of the umbel is itself um-
bellate, as in the Fool's
Parsley (Athusa Cynapium, Fig.
XXXIX). The spike, when the
flowers are sessile along a common
peduncle, or axis, as in Ribgrass
(Plantago lanceolata). 4. The
raceme, when the flowers are all
stalked along a common axis, as
in the Currant. 5. The corymbd,
when the flowers of a raceme are
all on the same level, as in Candy
Tuft (Iberis). 6. The panicle,
when the pedicels of a raceme are
themaelves branches, as in the
Fiorin Grass (Agrostisstolonifera),
7. The eyme, when a pamicle 18
corymbose and i ly oon-
tracted, a8 in the Elder-tree

Sambueus nigrs, Fig. XL1.; A
‘ gpadaummum
Pe XL | in a spathe (Fig. XXXVIIL ;)

a0 amentum, of a

Fig. XXXVII. Fig. XXXVIII.

-
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spike xeinislu)tmg of imperfect flowers, as in the Willow (Salix) and Hazel
(¥ig. D)

¥ig. XLL Fig. XLIL

* A flower, if complete in all its parts (Fig. XLITL.), consists of a calyz, a

corolls, stamens

o pistil, with the addition in some cases of a dise.

6. The oaLyx is a whorl of leaves called sepals, which are either sepa-
rated from each other, or grow together by their edges into a cup. It
is always on the outside of the flower, and is generally green ; but some-

Fig. XLIIL

| calyx grows free from the

times it is of some other
colour.  Generally, the

pistil, so as to leave the
sides of the latter naked,
as in the Bor;%e (Fig.
XLIV.), the Hyacinth,
the Geranium, &c.; and
in that case it is said to
be inferior or fiee. But .

in many cases the calyx Fig. XLIV.

is united to the surface of the pistil, as in Parsley,
the Currant, the Myrtle, (Fig. XLV.) &c., and is then
called superior or adkerent.

Certain names are employed to express differences in the form of
the calyx (and of all such parts); the principal of which are the
following :—1, tubular, when it forms & kind of tube or sheath (Figs.
XLVI, XLVIL, XLIX.); 2, prismatical, when, being tubular, it is

also regularly angular; 8, oentricose,
when ig‘;laacontmgt‘:d at the apex, so
as to look asif inflated 5 ¢, cup-shaped,
. when it resembles a drinking vessel
of that name ; 6, rotate (Fig. XLVIIIL.)
when it has a short tnbe, and o spread-
ing border, the former representing
the nave, and the latter the spokes of
a (rota, or) wheel; 5, wlate,
when it has the form of s (campana
or) bell; 7, salver-shaped (hypocra-

iy XY, teriform), when its tube is long and

cylindrical, end its border short and
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) -, i 8, funnel-shaped (Fig. XLV1., XLIX.), (infundibuliform), it
it resembles an inverted cone ; m, ifiupa&-bi&e s0.united as to
forin two distinct lips, (Fig. L1.) :

Fig. XLVHIL Fig. XLIX,

1t is also said toberegular (Fig. XLV1.)
if itiﬁnns are all of equal size, and
srregular if they are of different sizes
(Fig. L.). The manner in which the
divisions of the calyx are fitted together
before it expends is called its wstiva-
Fig. XLVI. Fig. XLV, tion, and is in most cases one of two
kinds—valvate, when the sepals join
exactly by their edges, as in the Mallow (Malva sylvestris) ; or imbricate,
when the sepals overlie each other at the edges, as in the Dog-rose
(Rosa canina).
The use of the calyx is to assist in the protection of the interior, often

¥ig L.

more delicate, parts of the flower.

7. The CoroLra is the whorl of
leaves next the calyx in the inside;
its parts are called petals, their narrow Fig. LL
stalk, if they have one, the unguis, and their broad part the limb.

This organ is usually more delicate, larger, and coloured more
goily than the calyx, but it is also in many cases like it in all
these respects.

‘ Ifthxatalamalldinﬁmt,ammlhisuidtobepdmfalme; if they
are united into a tube, it is called monopetalous or gamopetalous. Otherwise,
the tmmsed ﬂ|:se¢l»“iym speaking of the corolls are much the same as those

ied to the calyx. :

t is usually the corolla which givep its great beauty to a flower, and it
is supposed that its office is in part to attract insects, which by their
ipetions whon robbing it of its heney, assist in conveying the polien 0 the
stigma.
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- Bometimes thers is within, or upoun, the corolls, & cup, as in the Daffudil
(Fig. LL), or » ring of scales, as in the Passion-flower ; this is the Coronet.
It is also ealled Nectary, as are any Glands or small seoreting hodies,

8. The SramEx (Fig. LIL), is one of the parts which stand next the
corolla in the inside. It consists of a stalk or filament, and a
heed or anther, containing a powder named poles. The fila-
ment may be absent, in which case the anther is sesstle.

The filaments are usually distinet from each other, as in the
Strawberry ; sometimes they grow together into a tube, as in the

Mallow, when they are monadelphous. Sometimes they grow
together in two parcels, as in the common Pea, where nine are
collected into one parcel, and one stamen stands by itself; in

this case they are diadelphous (Fig. LIIL); more rarely they

Fg L. combine into more than two parcels, as in various kinds of

Fig. LV Fig. LVIL. Fig. LVIIL
Hypericum, and are polyadelphous. If the filaments grow from immediately
b&-g:nthe pistil, so that they remain behind when the calyx is pulled
off, they are called Aypagynous (Fig. LV.) ; butif they grow upon the sides
of the calyx they are perigynous (Fi%. LVIL); if upon the sides of the
corolla, they are epipetalous (Fig, LIV.); and if upon the summit of the
Wﬁ; they are epigynons (Fig. LVL.)

anthers usually consist of two lobes, united by a part called the eon-
nective; they are in most cases distinet from each other, even though the
filaments are combined ; but sometimes grow together, when they aré called
syngenesious, as in the Sow-thistle (Sonchus oleraceus) and its allies (Fig.
LVIIL). Inthe groater part of plants they open by longitudinal fissures ; but
spmetimes, as in the Heath (Calluna vulgaris), by pores at -their points,
They generally shed their pollen by openings along that side which faces
the pistil, and are said to beturned inwards ; now and then they shed it by
, gs along that side which faces the cerolla, as in the Iris, and in that.
case are described as being turned outwards. '
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The office of the stamens is to fertilise the ovules, by conveying to the
stigma the pollen, without which this purpose cannot be decomplished.

It not unfrequently occurs that betwoen the stamens and the pistil thore
is a cup, or ring, or a waxy lining of the intervening part ; to such an addi-
tional organ the name of dsc is given (Fig. LV., XLIII. dis.)

9. The PistiL (Fig. LX.) occupies the centre of the flower, and is com.-
posed of one or more bodics named carpels, which are either distinct from
each other or combined into onc organ. Each carpel consists of a hollow
cnse, or ovary, extended at the point into a sfyle or sfyles, which are tipped
with a viscid secreting space called the stignea.

The interior of the ovary is called the ce#l (loculus). If the pistil con-
tains but one cell in its ovary it is anilocular (Fig. LIX.) ; but if there are
more cells than one it is ocither biocwlar, tridocular (Fig. LXIL.), multilocw-
lar, or otherwise, and the partitions that divide the cells from each other
aro culled dissepiments.  If the cells of the ovary are all consolidated into

Tig. LIX, Fig. LX, ¥z LXL Fig. LX11.

one body as in the Violet, the pistil is said to be synearpows (Fig. LX.) ;
if they are distinct from cach other, as in the Spirzea, it is called aporar-
pous (Fig. LXL).

In the inside of the ovary is a space called the placenfa, on which the
young sceds, or ovules, originate.  If this placenta grows from the sides of
the ovary, as in the Poppy (or Orchis,
FPig. LXIIL) it is parietal ; if it grows
in the middle of the ovary, without
adhering to its sides, as in the wild

Lychnis (Lychnis dioica) and the Arum ‘ '{) 3|
(Fig. LXIV.), it is ealled fiee contral ; NN
if it grows from a centre which is con- Tig LXIY.

Fig. LXILL. nected with the sides of the ovary by
dissepiments, as in the Iris, it is avide (Fig. LXII.)
When the ovary is distinet from the calyx it is called fiee or superior (Fig.
LXL); if it grows to the sides of the calyx, adkerent or inferior (Fig. LXV.)
The part of the inside of the ovary from which
the ovules grow, their number, and their direction, are
different in different plants. In some cases they
grow from the upper part of the cavity, and are pen-
dulous, as in the Dandelion ; in others they grow from
the bottom of the cavity, as in the Scabious, when
they are erect, In the plants last-named they are
solitory, only one growing in the cavity of the ovary :
in such species as the Poppy they are extremely :
numerous ; and there are all intermediate numbers. Fig. LXV.
The ovary is intended as a covering and protection
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for the young ovules which, after being fertilised, become seeds.  The stig-
ma is the body on which the pollen, or fertilising matter, falls ; and the style
conducts a part of that matter to the ovules. )

In modern Botanical books it has become usual to give what are called
piacrans of a flower. The object of this contrivance is to show the position
which one part of the flower bears to any other part. 1t is effected by

el

Fig. LNVL \\:—:—; ]
arranging, in a series of councentrie eir-
cles, lines which represent the different
parts, in the order in which they stand respectively ; the pistil being the
centre.  This is shown in the two fullowing instances. In Fig. LXVIIT.
we have ». flower with all the parts in fives ; that is to say, there are 5 S, or
sepals ; 5 P2, or petals; 5 G, or glands for the disk ; twice 5 E, or sta-
mevs ; and 5 C, or carpels, forming an ovary. In Fig. LXIX, the parts

—~ are only placed partially in fives; and one-fifth

i N\ of the pistil is deficient ; that is to s1y, there arc
o 5.8, or sepals ; & P, or petals ; and 5 &, or sta-
\ mens ; but there are only 4 (7, or carpels; and

Cg) a there is no disk.  Such contrivances are very use-
® / ful for the purposc of representing the abstract

w

Fig. LXVIIL.

condition of a flower without reference to form, or

. P ~
s f = C  colour, or texture ; and also for comparing one kind
P": E of structure with another.
Yig, LXIX. 10. The Frurr is the ripe pistil, containing the

ovules arrived at the state of seeds. It may be
very small, looking like a seed, as in the Sage and Wheat ; or it may be
large and fleshy, as in the Gourd and the Apple; or it may be hard and
dry, as in the Cocoa Nut ; or it may be thin and dry, splitting into pieces,
a8 in the Lychnis. Tts shell is called the pericarp. If it splits into pieces
when ripe it is called dekiscent ; if it does not split it is ¢ndehiscent. The
pieces into which it splits are its valves.

A1l fruits which split into valves are commonly called capsules, with the
exception of the legume or pod (Fig. LXXII.), which has two valves and a
placenta on one side, as in the Pea ; the siligua (Fig. LXXIIL), or aili-
cula (Fig. LXX.), which has two valves that separate from a frame, to
which the placenta adheres all round, as in the Wallflower (Cheiranthus)
and the Shepherd’s Purse ; the follicle which splits on one side only, through
the placenta, as in the Stonecrop (Fig. LXXI.), and the pyads, which
throws off a cap, as in the Menbane (Hyoscyamus niger, Fig. LXXIV.).

a
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The principal kinds of indehiscent fruits are the drupe, which has a hard
stone covered with flesh, as the Peach (Amygdalus Persica) ; the samara,

Y
Tig. LXX.

which is thin and extended at the back
into awing, as in Sycamore (Acer Pscudo-
platanus, Fig. LXXV.) ; the nut, which
is large, hard, and dry, as in the Fil-
bert (Corylus Avellana) ; the ackenium, ¥ LxXtl. Fig. LXX111.
which is small, scedlike, dry, and separates from the seed, as in the Dead
Nettle (Lamium) ; the caryopsis, which is small, seedlike, dry, and united
with the sced, as in Wheat and other corn; tho uiricle, which is small
and membranous, as in Chenopodium ; and the dacca or berry, which is soft
and fleshy, inclosing many seeds, as the Currant (Ribes rubrum) and Grape
(Vitis vinifera).

11. The SeEp
is the full-grown
ovule. It is the
part which con-
tains the embryo
plant ; its skin or
coat is named fes-
FLXXIv 2, and the scar

by which it ad- Fig. LXXV.
heres to the placenta is called the dum.

There is frequently interposcd between the embryo and the seed-coat a sub-
stance called albumen

(Fig. LXXVIIL), W
)
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but it is quite as
common to find the P
embryo without any g
such substance (Fig. rig.LxXVI
LXXIX.)

TheEusryo (Fig LXXVIIL. P
and LXXVII.) consists of three
parts, the radicle (r), or young
root, the cotyledons (c), or pig. LxxVIL
young leaves, and the plumule
(»), or young stem. The latter can, how-
ever, only be seen in large seeds like the Fig. LXXVIIL
iarden Bean. If the embryo has two coty- Fig. LXXIX.
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ledons it is called dicotyledonous, as in the Bean (Fig. LXXVIL): if it has
only one it is called monocotyledorous, as in Carex (Fig. LXXV1IL).

12. In addition to the parts already mentioned, the surface of plants is
furnished with organs called kairs, glands, scurf, and prickles.

Ha1rs are minute, soft, taper-pointed bodies which produce a white, or
gray, or hoary appearance upon the part on which they grow. They give
rise to the following names : pubescent, when they are short, soft, and thinly
placed ; tomentose, when they are short, soft, and closcly placed ; piose,
when they are Jong, soft, and thiunly placed ; villous, when they are long,
soft, and thickly placed ; kirsute, when they are long, harsh, and thickly
placed.  If hairs occupy only the edge of a body, it is said to be ciliated.

GrLANDS are cither hairs with a head or secreting organ, as in the Sweet-
briar Rose (Rosa rubiginusa); or internal
nuclei, such as may be secn in the rind of the
Orange ; or little tubercles upon various organs.
This name is also given to the warts or callo-
sitics which appear on the leaves or other
parts of some plants, as in tho common
Peach.

Scorrs (lepides) are roundish minute scales,
attached to plants by their middle, as in the
Sca Buckthorn (Hippophic rhamnoides); a
part covered by thewn is said to be lepidate.

PricyrEs (aculel) are hard, sharp, conical
projections, usually found on the stem, as in
the Rose, and originating in the bark, from
which they are casily broken off (Fig.
Fig. LXXX. LXXX.).

The greater part of plants have all the preceding organs ; but there are
many which are destitute of one or other of them.

Some bave no corolla, as Chonopodium, and are ecalled apetalows or
monochiamydeous ; others have neither corolla nor calyx, as the Willow, and
are achlomydeous. In particular species the stamens are found in one
flower, and the pistil in another, as in Hemp (Cannabis sativa) ; such plants
are called unisexual. If in such cascs all the flowers of one plant are male
or staminiferous, and all those on another are female ov pistilliferous, such
a plant is diecious ; but if both male and female flowers occur upon the
same plant it is monacious; and if on the same plant some flowers ure
male, others female, and others hermaphrodite, that is, composed of hoth
organs, the term polygamous is employed. In doscribing plants the sign
& is often employed to indicate male, @ fewale, and @ hermaphrodite ;
8- 9 represents moncecious, § @ dicecious, and 3-3-Q polygamous. A very
large number of plants, called cryptogamous, have neither stamens nor pistil,
as Ferns. Some plants have no leaves. as Cuscuta, others have neither
leaves nor stem, but the two combined into onc common organ, as Lemna
and Lichens ; and no inconsiderable number have no distinct leaves, stem,
or root, a8 Conferve, and microseopical Fungi.

Moreover, among those plants which are most completely organised,
some have many rows of each particular organ of fructification ; for example,
the Ranunculus and Strawberry have many rows of stamens, the Waterlily
has many rows of petals, and sepals; others, on the contrary, have the
number extremely small ; thus Marestail ( Hippuris vulgaris) has only one
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stamen, Veronica only two, Grasses only three; Aconitum has only twe
petals, and Delphinium bt four, while Aquilegia has five petals. And, in
like manner, while the Strawberry has a great number of distinet ovaries,
the Cherry has but one.

The result of such differences of structure, and of many athers, is a great
number of different species of plants, which it is the object of Systematieal
Botany so to clussify, that a person unacquainted with them may find them
in their places; that onc alrcady acquainted with them may, by turning to
their station in the classification, know what is mentioned in books con-
cerning them, and what other species are associated with them on account of
their resemblance ; and that those who have acquired more proficieney in the
science may be able to judge of the uses or properties of an unknown species
by comparing it in their minds with some other with which they are already
acquainted,

This end is obtained in several different ways ; the manner in which it
has been accomplished by M. De Candolle is explained in the succeeding
pages.

CUAPTER I1.
CLASSES OF PLANTS.

IF¥ an observer, who had never heard anything of classification, were for the
first time to arrange those plants known to him, it is probable that he would
make use of such marks of difference as were anciently employed, ‘and that
his first classes would he trees, herbs, and grasses.  But a little experience
would show him that such an arrangement is vagne and unsatisfactory; for
he would not know where to place plants like Lavender, which is an herba-
ccous plant when young, and a small Tree when old ; or the tree Mallow,
which is a herb in the North of Burope, and a tree in the South ; or the
Palina Christi (Ricinus), which is an annual in England, and a tree 15 fuet
high in Barbary and Spain ; or the Bamboo, which is a grass in its leaves
and flowers, but a trec in stature. Hence he would be driven to have
recourse to other marks of distinction ; and, if his experienee were sufficiently
great, he would at last discover those characters employed by Botanists of
the present day.

The writings of Botanists contain a great many kinds of classifications,
among which one of the most celebrated is that of De Candolle, who divides
plants into three classes,—Erogens, Endogens, and Cruptogamic plants,
and distinguishes them in the following mauner.

Exocens are ol those plants whose leaves have their veins branched. and
forming a sort of fine net-work (Fig. LXXXIIL); as in the common Dock
(Rumex), the Currant, the Oak, the Elm, the Mallow, &e. If a cross
section of the stem of such plants is examined (Fig. LXXXIL), it will be
found to contain pith in the centre, then a ring of wood, and on the out-
side, o covering of bark.  If the plant obscrved be a tree, it will be readily
seen that fine lines proceed in a radiating manner from the pith to the bark ;
— and if it is not a tree the same lines will be found, only
i with some difficulty : such lines are called medullary rays.
} Supposing the seed can be examined, its embryo will be seen

to be dicotyledonous (Fig. LXXXL), on which account
Esogens are sometimes called Dicotyledons.
A In'its growth an Exogen gradually increases in the thick-
ness of its stem, by furming the new wood over the old wood. beneath the

,  Fig. LANXIL



LXOGENS- ENDOGENS. 21

bark ; so that in an Exogen of a few years' growth there will be found as
many concentric circles of wood as tho plant s years old.  In consequence
of this, all the branches of Exogens are necessarily cones, for the lowest
part must be the thickest, because it is the oldost.

It is very common to find that the numnber of parts in the flower of an

I, LXNXIMHL

T P U B
X xogen is sume power of 4 or 5 ; that is to say, that there are 5 sepuls, and
5 petals, and 5, or 10, or 15, &c. stamens, and 5 carpels, as may be seen in
the Apple Tree ; and this number prevails in the calyx, corolla, and stamens.

A large part of all the European Flora consists of Kxogens ; all the trees
and bushes found wild in the north of Furope are exclusively of this cluss,
and a considerable proportion of the herbaceous plants.

Students are apt {o suppose that plants whose leaves are cut into very
fine divigions, as Fennel, and the Water
Ranuncalus (Fig. LXXXIV.) are pa-
rallel-veined, and consequently Endogens.
It is thereforc necessary to explain that
ull such divisions represent veins ; that if
they were put together by means of an
ideal intervening membrane they would
have a netted arrangement ; and there-
fore they are Kixogeus. It is very un-
common to find the leaves of Endogens
¢ut into capillary segments ; the normal
arrangement of their veins is opposed to
such a separation.

Exvocess include all those plants
whose leavea have ;heir veini Vplac;zd

X% X1V, arallel ; as Grasses (Fig. LXXXV.), the

1 LERXIV ?Iyacinth, the Crocus, the Curnflag, &e.

1f a cross section of their stem (Fig. LXXXVL.) is examined, it presonts
to the eye no distinction of pith, wood, bark, and medullary rays, hut
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is merely a confused mass of pithy matter, in which woody bundles (or
threads) are cut through, as in the Asparagus. The seed of an Endogen
contains an embryo with only one cotyledon (Fig. LXXXVIL.) on which
account this class has becn called Monveotyledonous.

In its growth, the stem of an Kndogen increases but lit-
tle in thickness ; it lengthens, and becomes harder, by the
introduction of new woody bundles into its interior ; but,
however old it muy be, it never indicates its age by con-
centric circles of wood. For this reason it is generally
cylindrical, not conical.

The number of parts of its flower is generally a power

of three; that is to

o i say, there are 3 se-
‘4;:{;;6\‘5‘%‘523;@’3 - puls, 3 petals, 3, 6, 9,
{{ Ty ey @D @ A, &c. stamens, and 3

LEYE o mp %’&r”% carpels; as may be
i‘#‘;; o :“ e G‘ G5y scen in the Iris, the
Farld ’ K %, Lily,and other plants.
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Compared with Exogens, the class of Endogens is rare in Europe, if we
abstract Grasses and Secdges, which constitute so large a part of all
European herbage. There are no trees of the class in Europe excepting
in the hottest of its countries, where the Palmetto (Chamsrops humilis),
the Date I’alm (Pheenix dactylifera), and the American Aloe (Agave Ame-
rieana) are occasionally found cither wild or naturalised.

Cryprocanmic Plants, or Acrogens, differ essentially from the two other
classes, in having no flowers, properly so ealled ; multiplying themselves by
bodies called spores. When they have stems, as in the Common Male Fern
(Nephrodium Filix Mas), their wood is arrarged in a zigzag manner, neither
resembling the concentrie circles of Exogens, nor the compressed, pithy,
and fibrous structure of Endogens. If they have leaves, there is cither no
veins, or they are of the most simple hind, not hranched or dividing at all ;
or, if they do branch, it is by continual forking. A large proportion of
these plants have neither leaves, nor stems, properly so called; as is seen
in Lichens, Confervee, and Fungi. Since they have no flowers, they cannot
produce secds, and conscquently they have no embryo. They however form
bodics resembling seeds, answering the same purpose, and called spores.

The differences between the three classes of Exogens, Endogens, and
Cryptogamic Plants may be briefly expressed thus :—

Crasses, - _\;’ood Leaves. Flowers, Embryo. ‘
1. Exogens, Concentric | Reticulated 74 Dicotyledonous.
2. Endogens. Confused | Parallel- v Monocotyledonous.|
veined
I 3. Cryptogamic or, Sinuous, or | Fork-veiu- 0. 0.
| Acrogens. B l 0. ed, or 0. ]

1
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In applying these differences to practice, it is necossary to attend to the
following rules :-—

The classes are not absolutely distinguished from each other by any one
character, but by the combination of their characters. For this reason a
plant may have one of the characters of a class to which it nevertheless
does not belong, becaunse its other characters are at variance with that class.
Thus some species of Ranunculus have the flowers 3/ ; but they do not on
that account belong to Endogens, hecause their wood is concentric, their
leaves netted, and their embryo dicotyledonous. Arum maculatum has
reticulated leaves ; but it is not an Exogen, because its wood is confused,
ond its eabryo monocotyledonous ; its flowers are neither ¥ nor ¥/, all the
parts being in a state of peculiarly diminished structure. The genus
Potamogeton has the flowers i/ ; yet it does not belong to Exogens, because
it leaves have parallel veins, and its embryo is monocotyledonous.

In cstimating their value, the characters of the classes are to be placed
thus :—1. Wood. 2. Embryo. 3. Leaves. 4. Flowers. The structure of
the wood is of more importance than all the others, because it indicates a
whole series of differently modified vital phenomena; the embryo is of
more importance than the leaves, beeause it is the part which determines
all the final structure of the plant ; and the leaves are of more importance
than the flowers, because they are intimately eonnceted with the peculiar
manner in which the wood of the stem is organised, and determine in the
first instance the organisation of the flower itself,

Nevertheless, in practice, the leaves and flowers are the parts usually
consulted, because they are the most readily scen, and because they are
good external signs of internal organisation,

In judging of the number of parts in a flower, attention should be first
given to the number of carpels ; if they are 3, and all the surrounding parts
are also a power of the same number, the plant will be an Endogen ; but
if they are not ¥/, or if, being some power of that number, the surrounding
parts are 4§/, the plant will, in all probability, be an Exogen.

When leaves have only a singlo vein, or are so narrow that there is not
room for any side veins to grow, as in Fir trees (Abies) and others, no
opinion as to whether such plants are Exogens or Endogens can be formed
from the inspection of their foliage. But if the leaves have a contracted
base, and are obviously articulated with the stem, thcy gencrally indicate
an Exogen ; on the contrary if they are not contracted at the base, and
do not disarticulate from the stem, they gencrally indicate an Endogen.

CHAPTER IIL
OF THE SUBDIVISIONS OF EXOGENS.

Tug Class of Exogens is divided by De Cundolle into four sub-classes,

characterised as follows :—

Sub-class 1. Thalamiflore.—Flowers furnished with both a calyx and
corolla, the latter consisting of distinct petals. Stamens always hypo-
gynous, or united to the sides of the ovary.—p. 24.

Sub-class 2.  Calycifiore.—Flowers furnished with both a calyx and
corolla, the latter usually consisting of distinet petals. Stamens
always perigynous.—p. 52.
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Sub-clues 3.  Corvllifiore. —Flowers furnished with both calyx and
corolla, the latter consisting of united petals.®*—p. 73.
Sub-class 4.  Monochlamydew.—Flowers having no corolla, and some-
times not even a calyx.—p. 109,
Of these sub-classes the two first are usually Polypetalous, the third is
Monopetalous, and the fourth is Apetalous; so that they might be con-
sidered as only three sub-classes, of which one is subdivided according to
the manner in which the stamens are inserted. In this point of view the
differences of the sub-classes might be, in most cascs, expressed thus :—
1. Polypetalous,

Stamens hypogynous . . . == Lhalamiflore.
Stamens perigynous . . . == Culueiflore.
2. Monopetalous . . . == Curollifloree.

3. Apetalous . . . . .

1t is, however, to be observed, that some
flora: have a monopetalous corolla.

In this classification the student proceeds from what are considered the
most perfectly organiscd Exogens to those which are least so. Thus
all the parts are present and distinet from each other in Thalamiflora ;
other things remaining the same, the stamens adhere to the calyx in Caly-
ciflorse ; the stamens join the petals, and the petals each other in Corolli-
florm ; and in Monochlamyde:e, first the corolla disappears, and then, among

= Manocklanmydece.
of the Calyciflorze and Thalami.

the wnost incomplete orders, the calyx also ceases to be developed.

CHAPTER 1V.
OF THALAMIFLORAL EXOGENS.

Or this subelass there are 19 principal
vrders belonging to the European Flora ;

nawely ,—
Ranunculacew 5 Berberidacese ; Nym-
phreacew; Papaveracce;  Fumarviacere ;

Cruciferwe, or Brassicace:e j Cistacew 3 Vio-
lacese ; Droseracene; Polyglacew 3 Ca-
ryophyllacese 5 Linacca; Malvaceme 5 Ti-
hacewe 3 Hypericacewe; Aceracew ; Gera-
niacewe ; Oxalidacew ; Rutacewe 3 wlich
are placed in their present order by
M. De Candolle, who distributes them
through 5 cohorts.
nature or limits of these eohorts can be
formed from a consideration of the Flora of
Europe alone, it will be better to view the
foregoing orders, and all future cases of u
like nature, without reference to anything
further than their differences from each
other.  For this purposo they may be
brielly and differentially characterised as
follows :—

[T

But as no idea of the |

| Ranwunculacew.—Sepals and petals 3, 4,
5 each. Stamens numerous, Anther-
valves straight. Carpels more or less
distinet,

Berberidacew.— Sepuls, petals, and sta-
j mens, 6 or 8 ench,  Stuinens opposite the
" petals, and equal to thew in number. An-
* ther-valves recurved,  Carpel wolitary,
Nymphaavea.—Sepals, petals, snd sia
1 mens numerous, Carpels combined into
+ o pistil of many cells, with the ovules grow-
, ing all over the sides of the disscpiments.
Papareracce~—Sepals 2 5 petals 4. Sta-
i mens numerous.  Carpels combined into a

pistil of oue cell, with parietal placentse.

' Punariucew—~—Sepals 2 ; petals 4. Sta-
mens 6, in 2 cels. Carpel solitary or
two united, with parietal placente.
i Brassicaceee or Crucifere.—Sepals and
" potuls 4 cach. Stamens tetradynamous.t
. Fruit a siliqua or silicula.
| Clistacec.—Sepals and petals 5 each,

* Strictly speaking, De Candolle cxcludes from this class all the Monapetalous orders in
which the stamens are not attached to the corolla. But for beginners it is better to make the
monopetalous structure the mark of Corollifiorals

+ Terpa four, and Suvoyus power. The stamens are supposed to form four distinet forces,
two of which cousist of single stamens, and two of twin ones. The name Tetradynamis was,
on ‘th:n, account, given by Linnwus to a class having six stamens, four of which are long, and
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the latter crumpled, Stameus numerous.
Carpels consolidated into a 1-celled ovary
with parietal placentee. Seeds with the
radicle at their point.

Violacece.—Flowers irregular. Sepals
and petals 5 each., Stamens 5. Anthers
with & mombranous crest. Carpels com-
bined into & 1-celled pistil, with 3 parietal
placentee. Style single.

Draseracece—Flowers regular. Sepals
and petals 5 each. Stamens /. Carpels
combined into a 1l-celled pistil with 5-5
parictal placentee, Styles 3 or 5.

Polygalarca.—Scpals 5; very irregu-
lar, two petaloid. Petals 35 unequal, com-

25

i;‘::ﬁ e:: many-celled pistil, with solitary

distinet. 1

Hypericacce—Sepnls and petuls 5 each
dotted s the latter unequalsided. Sta.
. mens numerous, polyadelphous. Carpels
, combined into a pistil with several cells.
Styles distinct.

Aceracew.—Sepals and petals 5 each.
_ Stamens 8, Carpels combined into a 2-
| lul.n{d, 2-celled pistil. Style 1. Fruit sama-
roid.

e—Like Malvacewe, but stamens

weee~—Sepals amd petals 5 each.
Stamen{s’ 10, in part abortive. Carpels

bined into a carinate lip. St

nie b |ll 3 thers 1 11 I’ T |
by a pore.  Carpels combined in a 2-celled
ovary, with solitary pendulous ovules,

Curyophyllacewe— Sepals  and  petals 5l

each. Stamens 3/, Carpels combined into
u l-celled pistil with a free central pla-
centa. Stigmas seyeral, distinet.
N ® ~Sepals and  petals
each, imbricated. Stamens §5-10, monadel-
phous, halt abortive. Cuarpels combined
mto a wany-celled pistil with pendulous
solitary ovules, Stigmas distinet.
Malvacre.—Sepals valvate, 5; putals
5. Stamens numerous, monadelphous in
a columnar mauner.

5, d into a pistil with § cells,
and a long beak. Fruit, with a long beak,
round which the ripe clastic carpels are
arranged,

Ouxalidare.— Sepals and petals 5 each.
l St 10, monadelpk Caurpels united
linto a pistil with 5 polyspermous cells.
| Stigmas distiuct. Fruit bursting with elas-
ticity.

Rutacea. — Sepals and petals dotted,
4-b each. Stamens of the same power us
the sepals.  Carpels combined into a 4 or
5-lobed pistil, with ns many cells as lobes,
and 1 or 2 ovules in each. Style simple.
PFruit bursting with elasticity.

Carpels combined |

The application of the preceding characters requires to be conducted

with very great care, for a small crror in the application of the distinctions
will lead to great error. By way of a check upon the examination of the
plants first tuken for study, some assistance will be derived from the
following tabular view, which comprises a few additional characters beyond

those above given :—

A. Stamens indefinitc; that is to suy, more
numerous than cun be eusily counted.
a. Cnrpels either wholly or in part dis-
tinet from each other . Rununculurew.

b. Carpels united into a psil having
more than one placenta,
a. Ovary 1-celled, with parietal placen-
txe. Sepals deciduous, Pupaveracea.
B. Ovary l-colled, with parictal plucen-
te.  Sepals 3 or 3, permanent, and
much imbricated . . . Clstacee.
5. Uvary many-celled, with 4 sepals,
many petals, stamens adhering more
or less to ovary, and ovules grow-
ing all over the sides of the dissepi-
ments . . Nymphaacee.
3. Ovary many-celled, with imbricated
dotted sepals, unequal-sided petals,
polyadelphousstamens, many styles,
and o growing in the axis of
the ovary Hypericacee.
¢ Ovary many-celled, with valvate se-
pals, and columnar stumens,
Malracea.
¢ Ovary many-celled, with valvate se-
pals, and distinet stamens. Zifiucce.

B. Stamens definite ; that isto sy, obviously
corresponding in number with the sepals
and petals.
a. Flowers totradynamous, Brassivacee.
b. Flowers unsymmetrical, with 8 sta-

mens, and a samaroid fruit . Aceracce.
¢. Flowers musymmetrieal, with 2 peta-

lvid and 3 herbaceons sepals,

Polygalacee.
d. Flowers symmetrical,

a. Flowers irregulur, with 2 minute
sepals, and 4 closely pressed petals,
in 2 rows, aud disdelphous stamens,

Fumariaces.

8. Flowers irregular, with 5 equal se-
pals, 5 petals in one row, and frec
slumens

7. Flowers regular, with recurved an-
ther-valves . ., Berberidacce.

8. Flowers regular, with straight an-
ther-valves, parietal placentation,
and gyrate folintion . Droseracee.

&. Flowers ,  with  straight
anther-valves, a frce central pla-
ceuta, and opposite entire leaves

with tumid vodes. Curyophyllacea.
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{. Flowors regular, with the placenta rounding a beak. Stamens monadel-
in the axis. . phous . . . . . . ILinacee.
#,# Carpols 1-secded, surrounding *4* Carpels 1- or 2-secded, not sur-

along beak. Leaves with stipules, rounding a beak. Stamens free.
Geraniacee. Leaves dotted « o Rutaces.

#+ Carpels 1- or 2-seeded, not sur- «*+ Carpelsmany-seeded.

The following is a more detailed account of these orders, and of some of
the common genera and species belonging to them :—

ORDER I. NYMPHAEACEZA--WATER LILIES.

BsseNTIal CnARACTER.—S¢pals and pefels numerous, imbricated, passing
gradually into each other ; the former persistent, the latter inserted upon the
disk which surrounds the pistil. Stamens numerous, inscrted above the
petals into the disk, sometimes forming with the combined petals a superior
monopetalous corolla ; filaments petaloid.  £isk large, fleshy, surrounding
the ovary more or less.  Qeary polyspermous, many-celled, with the stigmas
radiating from a common centre upon a cap. Fruit many-celled, indchis-
cent.  Seeds numerous, attached to spongy dissepiments, and cnveloped in
a gelatinous aril.—Herbs, with peltate or cordate fleshy leaves, arising from
a prostrate trunk, growing in quict waters.

*4* These are what we commonly eall Water Lilies. They are known from Ranun-
culacce by their permanent ealyx and consolidated earpels, and from Papa-
veracee by their perfeet dissepiments covered over with seeds, and by being
floating water plants.

NYMI'HEA,
Sepals 4. Petals numerous, larger than the sepals.  Stamens united to the sides of the
ovyry. Stiginn with many rays.
L. N. alba (White Watsr Lily).  Lewves roundish, deeply cordate, quite entire.
Flowers white, ———— Stugnaut or slowly running water,

Sepals 5. Potals numerous, small, with n honey-pore at the back. Stamens distinct
from the ovary. Stigma stellute, toothed,
L. N. butewm (Yellow Wuter Lily), Leuves oval, split at the base for a third of their
breadth. Flowors yellow. ———-—— Stagnant or slowly running water,

ORDER II. RANUNCULACE&A—CROWFOOTS,

KSSENTIAL CHARACTER.—Sepals  3-6, usually deciduous, sometimes
unequal.  Pelals 3-15, in one or moro rows, distinet, sometimes unequal,
sometimes partly or wholly missing. Stamens indefinite in number,
hypogynous.  Carpels numerous, scated on a torus, 1-celled or united inte
o single many-celled pistil. #ruit either consisting of dry achania, or bac-
cate with one or moroe seeds, or follicular with one or two valves.— Herbs,
or very rarcly shrubs. Leaves alternate or opposite, generally much
divided, with the petiole dilated and forming a sheath half clasping the
stex.n.b ) Stipules occasionally present. flairs, if any, simple. Janflorescence
variable.

*y* These plants are generally distinguished from Rosacese, which they often re-

semble, by having a deciduous calyx to which the stamens do not adhere ; the

¥ Intter part of (his character is the most importar bocause ’seonis, which be-
longs to Ranunculacese, has n permanent m‘z’lt;x. - Fimonie, which be
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CLEMATIS.

Sepals 4, valvate, coloured inside. Petals missing. Carpels one-seeded achenia.
1. C. Vitalba (Tra-
vellers’ Joy). Stem
woody, climbing.
Leaves pinnate ; leaf-
lets 5, heart-shaped,
unequally cut. Achse-
niawith long feathery N
tails.— Flowers white.
Common in  hedges,
which are covered in
autumn with s lmg
shaggy carpels. An

Tig. LXXXVIL &

ANEMONE,

Culyx with five or more imbri-
cated scpals, coloured like
a corolla, and assuming the
appearance of oue, usually
with an involucre a little
below it. Achwnia one-
sceded, placed upon an
elevated receptacle, and ter-
mmated by long feathory
styles, or closely covercd
with wool.

L A Pulsatille (Pasque
Flower). Leuaves tripinnatifid
with linear acute segments.
Flower erect, hairy, purple,
campanulate at the base, re-
flexed at the edge. Leaves of
the iuvolucre sessile, many-
parted.  Fruit terminated
by long hairy tails.
Chalky hills,

2. A, coronaria (Qarden
Anemone). Leaves ternatc,
with multifid linear mucro-
nate segments. Involucre
somsile.  Flowers of about six
sepals, large, hairy, red, white,
or purple. Fruit buried in wool.—————South of Europe. Common in gardens.

8. A. memorosa (Wood Anemone). Leaves ternato. Leaflets lanceolate, lobed, and
cut. Involucre very like them. Stem one-flowered, undivided. Sepals 6. Fruit
awnless. I wonds, not uncommon, flowering in April.  Flowers snow white.

Tig. LXXXVIL a.—Achenium of Clematis Vitalba. Fig LXXXVII b—A portion of its
infloresconce. Fig. LXXXVII 6.~—Anemons nemorosa.

Pl

,’-/--': \_ S

)

—

7
/i

Fig. LAXXVIL ¢
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CALTHA.

Sepals 5, in the position of the calyx, but with the colour and texture of petals.
Capsules 5-10, wany-sceded . .
1. C. palustris (Marsl. Mariguld) Stom pscending. Leaves voundish cordate,
minutely crenated. - — -— Meadows and wet ditches. ~ Flowers large, yellow.

THALICTRUM.
Sepals 4-5 nubrieated.  Petals missing.  Achwewta without awns.
1. T. flavum (Meadow Rue).

Stem  evect, braveched, fur-
rowed Leaves bipmuate: leaf
lets broadly-obovate, or w edye-
shaped, three-lobed. Tamcle
compact. Mowst wmeadoiws
wnd ditches.  Sten 2-3 feet hiyh.
Flowers yellow. thtters frow
Acten in having dry pedicel
late fruits.

Sepals 5, petal-lihe. Petals
5, tuwmel-shaped, with o
spur at the base.  Cap-
suluy 3.

1. AL vulyaris (Colupdiug).
Leaves biternate 3 1 flets
S-lohed, with ovate, rounded
crenatures.  Spurs hooked
ut the point.  Dlowers blne,
Iiedyes upd theckets.
Craotmon in gurdens,

DELPHINIUM
Sepels 5, petaloid, very irregular; the upper
one with aspur. Pelals 4 : the two upper ¥ig, LXXX VIS 2
spurred, iucludod in thespurof the upper
sgpal @ the other two convex and spurless, often bairy in the middle. Capsules
1- -5, many-seeded.

Several species common in gardens, under the name of Larkspurs.

ACONITUM.

Sepals 5, petal-like, very irregular, the upper arched. Tetals 2, hooded, spurred,
with long stalks ; three others very small, scale-like, often wanting. Carpels 3-5,
many-gecdad.

1. A. Napellus (Momkshood). Stem leafy, erect, ubout throe feet high. Leaves
divided palmately into muny warrow lobes. Flowers in neatly simple racemes,
downy. Upper sepal vory convex and compressed. Pelals with a curved stalk,
horizontal. ~ Secls 3-cornered, with many plaited wrinkles at the back.

Fig. LﬁXXVIll.-—A:&mlegm vulgaris. 1. A flower divided vertically, with one usymrl and one

petal, some stamens and the pistal ; 2, a vertic § o
potal, sorfie stumens ¥ H ical section of a sced, showing the embryo at one
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Common in gardens, Alps of Europe. Flowers large, violel. A most dangerous
poison. The roots especially, which
somewhat resemble a cluster of ra-
dishes (see Flora Medira, fig. 21), have
been mistaken for horse-radish, with
fatal consequences.

2. A. Lycoctonum (Wolfshane). Stomn
straggling. Leaves palmate. Flowers
yellow, in panicled raccmaes. Upper
sepal elongated, bluntly saccate. -
Common in Gurdens. Alpsof Europe.
Less poisvnous in this country than
the foregoing.

3. A. variegatum. Stem crect,
branching. Flowers white, blne, or
variegated with those colours, in
erect panicled racemes,  Upper sepal
almost semicireular, with a short
beak. Flower-stalks nsually smooth.
Common in Gardeus. Alps of
Euwrope. There 15 o very dark purple
variety, which resembles A. Napel-
lus ; but it flowers later, and is casily
known by its shining hairless great
branched panicles.

N.B.-—Botanic Gardens abound
with bad species, formed by the
Germans out of the two first of these
common plants.

PEONTA
Sepals 5, permanent, um-
equal, herbaceous. Petala

5, or tfbre. Carpels 2 or

3, many-sceded, opening

by their ivner face when

ripe.

L. P. offcinalis (Common
ZFwony).  Leaves biternate,
or ternate-hipinnate ; leaflets
oblong or lancvolate, smooth
on both sides. Stem cbso-

letely angular. Gar-
dens.  Woods of Euvope.
Fig. LXXXVII]
Fig. LXXXVIIL b —Infl f it Napell Fig LXXXVIIL. ¢~—Flower of

e of A
Aconitum Lyococtonum. Fig LXXXVIIL d.—Frmt of Pronia officinalia
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ADONIS.

Sepale 5. DPetals 5, or more, without a nectariferous scale at the base. Carpels

numerous seed-like acheenia.

N.B.—This genus differs from Ranunculus in nothing except the want of a scale

at the base of the petals. .

1. A. vernalis. Perennial. Petals numerous. Carpels hooked.
gardens, flowering in the carly spring. Flowers large, yellow,

2. A. autumnalis (Pheasant’s eye). Annual. Petals 5. Carpels with a straight
style,———— Common in gardens. Continent of Burope. Flowers crimson or yellow.

Common .

MYOSBURUS.

Sepals 5, spurred. Petuls 5, tubular. Stamens only 5. Achwnia €0, on a very long
slender curved axis.
1. M. minimus (Mousctail). Only 2 or 3 inches high, Leaves almost linear,
fleshy, Flowers small, greenish. Corn-fields, &c., lowering in May and June,

RANUNCULUS.
Sepals 3 or 5. Petals the same number, with a nectariferous scale at the base. Carpels

; H
RN

4

NRU
N l.l\‘ ’,/
/A
1 ] 2 3

numerous, seed-like. Fig. LXXXIX.

1. R. aquatilis. A floating plant. The floating lcaves reniform, lobed or split 5 the
submerscd leaves cut into fine
segments.  Flowers white.
Common in ponds
and ditches.

2. R. hederarcus. A float-
ing plant. The leaves all
alike, reniform, obsoletely 5-
lobed. Flowers white, ——--—
Common in powds and ditches.

3. R. Flammula. Teaves
elliptical lanceolate or linear.
Stens ascending or prostrate,
often rooting, many-flowered.
Carpels ohovate, smooth, ob-
seurely bordered, with a short
terminal point. Ditches
and wet meudows.

4. R. acris.  (Crowfoot.)
Root-leaves divided in a pal-
mate manner ; the segments
somewhat lozenge-shaped, cut,
and sharply toothed ; the leaves
of the stem the same shape,
the uppermost divided into 3

Fig. X, linear segments.  Stem many-
flowered. Peduncles taporing,
Carpels lenticular, compressed, bordered, with a beak, which is rather curved, and muc
fhorter thun the carpel.  Receptacle smouth. C in meadows and

I'ig LXXX1X.-~KRanunculus repeus. 1. Carpuls and stnmens ; 2. petal ; gi. gland s 3 perpendicular
section of the enrpel pr.ovule; car. carpe!, 4. po;pemhcular 'lectlon 019: gipo hfult fef. foramen ;
pt. emubryo , alb. albumen ; ov. ovary. ig XC.—Ranunculus aquatilis.
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5. R. bulbosus. Root-leaves ternate or biternate; the leaflets trifid, cut and toothed.

Peduncles furrowed. Sepals re-

3 i flexed. Carpels lenticular, com-

% } < )5> W\ pressedbordered, smooth. Stem
PR/

// bulbous at the base.
& /

\,

\

Common in meadows.

6. R. scelerutus. Allthe parts
verysmooth and watory. Lower
leaves palmate, with crenated in
cisions, upper trifid with linear
segments. Sepalsreflexed. Head
of carpels long and narrow.——
Wet ditches.

7. R. Ficaria (Lesser Celan-
dine, Pilewort). Leaves hoart-
shaped, stalked, angular, very
shining. Sopals 3. Detals 9.
---—In plantations, and 1
yrassundertrecs. Llowers yellow,
glossy. The roots have long
hg-like fibres.

8. R. rcpens.  Stewns prostrate
and creeping. Leaves with
8 stalked leaflets, which arc
3-lobed aud cut in various ways
Calyx spreading.  Flower stalks
furrowed Very cominon in
pastures. Flowers yellow.

9. R. Lingua (Serpent's tongue).
Leaves long, lanceolate, some
what serrated, often hairy.
Stem quite ercct.  Carpels with
a broad shortly ensiform beak.
Wet  Dutches.  Flowers,
showy. This_differs from R.
Flammula, No. 3, in being much
larger, more usually hairy, with
a stout erect stem. The ripe
carpels, too, or achenia, have a
Lroud sword-shaped beak, and
not a mere point.

V-
SValys
\7

10. R. arvensis (Corn Crow-
Joot). Annual. Leaves {ri- {,.{'\;
partite, or bi-tripartite, with Ly
very narrow segmonts. Po- éu'/u"(\}
tals ligle largor than tho \
sepals. Achmnin very large R
andpﬂokly.———aortw}r.’—ﬁc;i. 'N:{«\ &

11, A. Jursutus, Annual. Leaves 3- 2
lobed, or 3-partite, with broad incised
segments, Petuls very much larger
than the reflexed sepals. Achwmnia
smell, with a nurrow “border, nearly
smooth.——Common in waste pluces.

N.B.—All these plants are very

Fig. X CI.—Ranunculus sceleratus, Fig XCI1 — R. rp
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acrid, and will blister the skin when tied down upou it. The gey Ranunculus s
much prized by gardeners is the R. dsiaticus.

ACTAA.

Senals 4, very deciduous. Pe-
tals 4, minute. Carpel soli-
tary, many-seeded, with a
blunt sessile stigma. Fruit
a succulent berry, winn mu-
merous secds.

1. A. spicata (Banebs-.y or
Herb Christopher). Stem croct.
Leaves triternate, with cvate
rerrated  leuflets, Raceme

T XCIL Y,

simple, Fruit oblong, dark purple.~——m-—
In ealcareous elevated districts. Rave. Eu-
tremely poisonous. Flowers tinged with pink
and green.

Fig. XCIT ¢ Yig. XC1L o
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Fiz XClIL.

2. H. fetidus (Stinking Helle-
bore). Stem leafy, many-flowered :
only lower leaves pedate, upper
trifid with a dilated petiole. Calyx
always herbaceous. ——— Woors
and waste places, Flowers green.
A dangerous poison. The whole
plant with a heavy navscous odour.

3. H. viridis (Green Hellchore).
Stem leafless, except at the rami-
fications. Lower leaves pedate,
with long narrow channelled re-
curved segments and projecting
veing,— Wood and waste places.
ﬁmoeu green.  Poisonous like the

L.

Fig. XCIHT —Ranunculus Ficaria,

FRANTHIS
Sepals petaloid, §-8, decidu~
ous, DPetals kmaller, long-
stalked, tubular. Tolli-
cles pumerous, many-

seeded, stipitate.

1. E. hyemalis (Winter
Aconite).  Stem simple.
Leaves thin, smooth, 5-
parted with deoply divided
wedge-shaped  lubes  and
narrow blunt segments, In-
volucre many-leaved, larger
than the calyx.——Germany.
Common in gardens in the
carliest  sprung.  Flowers
solitary, yellow.

HELLRBORUS
Sepals 5, herbaceous or peta-
loid, persistent. Petals
00, unguiculate, tubular.
Follicles few, sessile.
1. H. niyer (Christmas
Ros). Radical leaves
pedate. Scape 1—2-flowered,

Calyx petaloid, becoming herbaceous
after flowering.— — 8. Eust of Lurope,

white, appearing in mid-winter,

Poigonous.

Fig XCIIL 4.
Fig. XCIIL 4.—Holleborus niger.
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ORDER 1. PAPAVERACEZA-—POPTYWORTS.

EsseNTtianL CHARACTER.—Sepals 2, deciduous.
Stamens hypogynous, generally very numerous ;

maltiple of that number.

anthers 2-celled, innate.
Ovary l-cclled, with pa-
rietal placentse. Stigimeas
2 or many ; in the latter
case stellate upon the flat
apex of the ovary. Fruit
I-celled, cither pod-shaped
with 2 parietal placenta,
or cnpsular, with several
placentae. Seedsnumerous.
— Herbaceous plants or
hrubs, with a milky juice.

DPetals cither 4, or some

Fig. XCT

** Readily known by their deciduons ealyx and parvietal placentze. The former
character divides them from Cistacere 3 the Jatter from Ranunculacew and
Nymphwaecw. They arc hnown from Brassiencere or Cruciferae, by their

stamens not being tetradynumous.

Sepals 2, Petals {, crmmnpled.
placentie 5 stigma radinting

Stamens very numerons.  Ovary roundish, with many

rRheras. 1. Pistil with throe stamens,
¢ the placcuta; ov. the ovules, 3.
; fes testn

U,

separated frmln their place % 2, o cross |
2 pe denlar seet the \
Fig XCIV.—Papaver Wheama. ction of the sced
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1. P. Riwas (Redweed, Red Poppy). Leaves pinnate or tripinnate ; with oblong, lan-

cevlate cut and toothed segments,  Filaments subulate. Capsule obovate, rounded at
the base, smooth, ————— Corn ficlds and umong rubbish.

CHELIDOXIUM.
Sepals 2, Dotuls 4, Stamens many. Capsule pod-shaped, 2-valved, with 2 placentse,

ﬁ‘L, & ‘ ‘ ) i
” >\ N\ Fig. XCV 1,
1. C. majus (Cclandine). Leaves

very deeply pinnatifid, with rounded
notched lobes. Flowers small, yel-

low, in umbels, All the parts yield-
ing an orange-coloured juice, —- -
Waste places,

Fig XCV

ORDER 1V. FUMARIACEX.~—FUMEWORTS.

EsSENTIAL CHARAOTER.—Sepals 2, deciduous.  Petals 4, crucinte, paral-
lel; the 2 outer, either one or bhoth, saccate at the base ; the two inner
callous and coloured at the apex, where they cohere and enclose the anthers
and stigma. Sfamens 6, in two parcels, opposite the outer petals. Ovary
superior ; ovules horizontal ; style filiform ; stigma with two or more points.
Fruit various ; either an indehiscent nut, or a 2-valved pod. Herbaceous

Fig. XCV.—Chelidonium majus. .

Fig. XCVI —Chelidonium majus. 1. An expanded flower ; 2. a cross soction of the ovary, showing
the parietsl placente ; 3. a seed-veasel in the act of throwing off its valves ; 4. a vertical sectionof a seed ;
or arll; tes. vesta ; alb. slbumen.

D2
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plants, with brittle stems and a watery juice. Leares usually alternate,
multifid, often with tendrils.  Flowers purple, white or yellow.
*,* The two small sepals, 4 irregular petals firmly adhering at the tips, and the
diadelphous stamens, at once mark this order.

FUMARIA.
Sepals 2, minute. Petals 4, the upper one spurred at tho base. Fruita one-seeded nut,
L. P, officinalis (Fumitory). Leaves in many linear-oblong segments, Raccmes lax
when in fruit.  Flowers pule purple, small,  Fruit round, depressed at the end,
Hedges and waste places.

ORDER V. CRUCIFLRA, orn BRASSICACEA-—-CRESSWORTS.
EssenTiaL Craracter.—Sepals 4, deciduous.  Petals 4, cruciate. Sta-
mens 6, of which 2 are shorter, solitary ; and 4 longer, in pairs. Disk with
various green glande between the petals and the stamens, and ovary. Ovary
superior, with parictal placenta usually meeting in the middle, and forming

45 r ~— =~¢
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Tig. XCVII,

a spurious dissepiment.  Stiymas 2, opposite the placente. Frudt a siliquo
or silicule, 1 celled, or spuriously 2 celled ; 1 or many seeded ; dehiscing
hy two valves separating from the frame ; or indehiscent. Seeds attached
in a single row to each side of the placenta, generally pendulous. Alumen
none. Kmbryo with the radicle folded upon the cotyledons.—Herbaceous
plants, annual, biennial, or perenmial, very seldom suffruticose. Leaves
alternate. Flowers usually yellow or white, seldom purple, without bracts.
*.* No other order has tetradynamous stamens. Various methods have been
proposed for arranging the genera of this difficult order. That of De Can-
dolle, from the raanner in which the embryo is folded up, is usually followed ;

bnt the charaeters on which it depends are too minute for use by beginners.

Fig. XCVII.—Cheirnnthus Cheiri 1. Diagram of the flower; o, sepals; p, petals: ¢. stamens;

¢.zarpel. 2. The tetradyuamous stamens; gl. glands of the disk; r, receptacle ; st4. stigma ; ¢ ¢ short
stamens. .3 Tdeal plan of the frult; i.ﬂp’e’l ; b themnewmmonovalwrm'nwod; 6. croms section
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§ 1. LoMENTACER. Jruit separatingtransversely into one or many seeded joints,

RAPIIANUS.
Calyx with two pouches at the base. Petals obovate or obeordate. Silique taper, many-
celled transversely, with a long, conical, taper-pointed style. Seeds globose, in one row.
1. R. sativus (Garden Radisk). Xoot fleshy, long or round. Leaves lyrate, with
rough hairs. Flowers light purple.  Siliques knotted, hardly longer than their stalks.
——— Common in gardens.

§ 2. Swacuvros®.  Fruit a silicle, that s, about ug broad as long.

CORONOPUS.

Silicle double ; valves ventricose or slightly carinate, scarcely dehiscing, 1 seeded.
Seeds roundish, 3-corncred. Cotyledons incuinbent, lincar. Racemes opposite the
leaves. Flowers white.

1. C. Ruellii (Star of the Fartk), Silicle undivided, crested with little sharp points.

Style prominent. Leaves pinnatifid, subdivided. Stem quite prostrate, radiating

Common in waste places. Flowers white.

CAPSELLA.
Calyx equal at the hase. Silicle triangular, wedge-shaped at the base ; valves navicular,
apterous ; cells many-seeded. Racemes terminal. Flowers white.

1. C. Bursa Pastoris (Shepherd’s Purse). An annual. TLeaves spreading next the
root, variously lobed and cut, tapering to the base, the upper oncs sagittate, —~——-—
Common everywhere in waste places.

Qe

\

Yig. XCVIIL a

Fig XCVUIL.~—Capsella Bursa Pastorls, 1. 1t silicle, in the act of opening ; 2. a cross section of
it; 3. a section of the seed
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IBERIS.

Two eaterior petals larger than the others.  Silicle mueh compressed, truncate-cmar-
ginute.  Sceds ovate, pendulous
L. L. vanbellata (Candy Tujt). An annual herbaceous plant. Leaves lanceolate,
acuminate, quite entire except the lower ones, which ave slightly toothed,  Silicles in
close umbellate corymbs, bifid, with the lobes extended iuto points as long as the cells

to which they belong. Waste places, South of Europe.  Comunon in gardens.

LETIDIUM,

Culyx equal at the base, Petals entire. Siliclo ovate, or somewhat cordate ; valves
keeled, or occasionally ventricose, dehiscing ; cells l-sceded. Seeds somewhat tri-
(uetrous, or compressed. Racemes terminal. Flowers white,

1. L. sativum (Gurden Cress). An annual. Quite smooth. The lenves variously
cut and Iobed, the upper quite entire. ——— Common in gardens.

EROPIHILA,

Calyx equal at the base, Potals 2-lobed.  Stamens not toothed. Silicle oval or oblong,
with flat valves and a sessile stigma,
Seeds numerous, bordered, in two
rows.  Flowers smally white,
1. E. valyuris. A very small annual,
Stem leafless, smooth at the upper part.
Radical leaves lanecolate, acute, taper-
ing to the base, Lraywhereon -
old wallsy early in the Spring. TN

LUNARIA.

Silicle roundikh or oblong, pressed
very thin - Seeds few, hordered.

1. L. biennis (Howosty). Silicles
broadly oval, rounded at cach end.
Seeds roundish cordate, as broad as
lomg.——  In yardens. A plant found
m forests and mountawns in Germany.
Flowers purple, or white.

Fig. XCIX.

§. 3. SmiQuos®.  Fruit a silique, that is, longer thaa broad.

SINAPIS.
Calyx spreading  Petals obovate.  Siligue rather taper ; valves ribbed. Style smuall,
short, acute. Seeds in one row, roundish. Flowers ycllow.
1. 8. arvensis (Charlock). Pods with many angles, rugged, longer than their own awl-
shaped beak. Leaves toothed ; partly lyrate, or hastate. - Common in corn-fields.
2. 8. alba (White Mustard). Pods bristly, rugged, spreading, shorter than their own
flat two-edged beak. Leaves lyrate. — Gurdens and waste places.

NASTURTIUM.

Calyx spreading, equal.  Petals entire.  Siliquo nearly taper, shortened, or declinate,

Stigma almost 2-lobed.  Secds small, irregularly attuched in two rows, not bordered,

L. N. gfficinale (Wutercress). Leaves pinnate ; leaflets roundish-heart-shaped, ovate,

wavy, u little lobed, rather succulent. Flowers white, in short ercct racemes, ——-— - -~
Coninon in ditches.

4 2 N. amplibium. Leaves oblong, pinnatifid or serrated. Roots fibrous. Potals

longer than the calyx, yellow. Pod elliptical. ~-— ——— Common in wet pluces.

Fig. XCIX.—Erophila vulgaris,
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BRASSICA.

Sepals quite erect. Dectals obovate. Silique taper, with scarcely any style. Seeds

globose, in one row.

1. B. oleraces (Cabbayc). Leaves fleshy, glaucous, waved, lobed, partly lyrate, all
quite smooth.  Flowers pale yellow. Root fibrous. Common i gardens.

2. B. Napug (Turaip). Root globular. Leaves bright green and hairy; upper onea
lanceolate, heart-shaped at their base, clasping the stem ; lower ones lyrate, toothed.
Flowers bright yellow. ——— Common in fields.

3. B. Rapa (Rape). Leaves green the first year, glancous the sccond ; the lower
lyrate, the upper ovate acuminate, decply heartshaped, stem clasping. Calyx spreading.
Root fibrous. In fields. Of this there is u variety called Colza.

Obs.—The genus Brassica is the parent of a large number of plants in common eulti-
vation. Cabbages, Savoys, Brussels Sprouts, are varieties of B oleracea, with large
leaves 5 when the stemn 18 enlarged into a fleshy turnip-like knob above the ground, it
forms the Kohl Rabi or Knol Kohl ; when the flowers are very imperfect, and erowded
tugether in close heuds before expansion, they form what are called Drocoli and Cauli-
flowers.  B. Napus has produced all the turnips except the Swaodish, the origin of which
15 unknown. B. Rapa is chiefly valuable for ploughing in while green and for its
seeds, which, under the name of Rape and Colza, ave crushed in large quantities for
oil, the residue being given to cattle as « Cake” or ¢ Oil Cake.”

CARDAMINE.

Calyx equal at the base  Petals entire.  Silique linear ; valves flat, nerveless,
usually  dehiscing  with
elasticity.  Seeds ovate,
not bordered ; umbilical
cords slendeor,

1. C. pratecnsis.  lLeaves
pinnate, without stipules ;
leaflets of the radical ones
roundish and toothed ; those
of the stem-leaves lanceolate
entire. Petals with a tooth
upon the claw, Meadows
and wet ditches.  Flowers
white or very pale purple.

ARABIS.

Calyx erect. Petals obovate
oroblong. Silique linear ;
valvesflat, with a singlerib
inthemiddle. Seedsinone
row in each cell, oval or
orbicular,  compressed.
Flowers white, unfrequent-
ly piuk.

1. A.alpina. Lower leaves
oblong obovate, upper ovate,
deeply cordate, mmplexicaul.
Stems covered with stellate
huirs, Flowers large, white.
Seeds a little bordered. ——
Gardens, common.

2. A. Thuliana. leaves
hairy, more or less toothed 3
radical ones stalked, oblong.
Stamens not much shorter
than the petals. Stem branch-
ed. Pod pointing upwards.
~—— - In fields. An anmual. Flowers small, white.

Fig. C.—~Cardamine pratensis.
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ALLIARIA,

Calyx cyunl at the base, lax, deciduous. Four hypogynous glands. Silique nearly
taper, somewhat 4-cornered, in conse-
quence of its projecting ribs. Seeds rather
cylindrical.

1. A. officinalis (Jack by the Hedge).
Leaves cordate. Pods prismatical, much
longer than the pedicels. Hedgerows.
Sinells strongly of garlic.

Calyx with two sacs at the base.  Silique
taper or compressed. Stigma 2-lobed or
capitate. Seeds in one row, ovate, com-
pressed.

1. C. Cheiri (Wallflower). Leaves lanceo-
late, acute, with sinple close hairs, morc
hoary beneath. Stem shrubby. Branches
angular. Style prominent. Old walls
and gardens.  Flowers oranye-coloured, very
Jragrant,

Of this plant there are many varietics, onc
of which, a kind of shrub, has been called a
distinet species, under the name of C. fruticu-
losus.

ORDER VI. CISTACEZE—ROCK ROSES.

EsseNt1aL COARACTER.—Sepals 5, persistent, uncqual, two external, and
sometimes wanting, the three inner with a twisted wstivation. Petals 5,
hypogynous, very fugitive, erumpled in sstivation, and twisted in a dirce-
tion contrary to that of the sepals. Stamwns indefinite, hypogynous, dis-
tinet 3 anthers innate. Ovary 1- or many-celled ; style single; stigma simple.
Fruit_eapsular, usually 3- or 5-valved, occasionally 10-valved, imperfectly
- or 10-celled, with dissepiments proceeding from the middle of the valves.
Seeds indefinite in number. Shrubs or herbaceous plants. Branches often
viscid.  Leaves usually entire, opposite or alternate, stipulate or exstipulate.
Lacemes usually unilateral. Flowers white, yellow, or red, very fugacious.

*4* The plants of this order are more like Papaveracese than any others ; but they

ave readily known by their permanent calyx, two of whose sepals are on the
outside of the other three, or wholly absent.

CISTUR,

Capsule 5-10-valved, with the valves having the dissepimonts in the middle.

1. C. salvifolius. Leaves round at the base, ovate, obtuse, rough with hairs, rather
hoary underucath. Peduncles solitary, one or two flowered, or somewhat umbellate.
Stigma subsessile.—— South of Europe,  Gardens.

2. C. cyprius (Gum Cistus). Leaves subsessile, connate at the base, linear-lanceo-
Inte, smooth and often viseid above, downy beneath. Flowers large, white, with a
bright purple spot at the buse of each petal.——South of Europe. Gardens.

HELIANTHUMUM.

Cupsule 3-valved ; with only a slight dissepiment in the middle of the valves.

1. H. rulgare. A small trailing undershrub. Leaves oval or linear, oblong, ciliated,
hairy or downy, revolute at the edge, with stipules. Style 2 or 3 times as long as the
obary. Tnner sepals obtuse, mucronulate. Chalky downs. Common in gardens.

Fig. CL—Alliaria officinalis,
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ORDER V1I. BERBERIDACEZ ~BERBERRY WORTS.

LsweNt1AL CUARAGIER, — Sepals 3-4-6, deciduous, in a double row, sur-
rounded externally by petaloid scales. Pefals either equal to the sepals in
number, and opposite to them, or twice as many. Stamens equal in num-
ber to the petals, and opposite to them ; anthers generally with two cells,
opening with a valve from the bottom to the top. Ovary solitary, 1-celled.

Fruit berried or capsular. Seeds attached to the bottom of the cell on one
side, 1, 2, or more.~ySkrubs, or herbaceous perernial plants, for the most
part smooth, Leaves alternate, compound, usually without stipules.

#,» The anthers opening by valves distinguish this order from all others belonging
to Europe, except Lauracos, which have no petals,

BERBERIS,

Sepals 6. Petals 6, with two glands inside at the base. Berry with two seeds.

1. B. mulgaris (Common Burberry). A bush with palmate or 3-lobed spines. Leaves
fuscicled, obovate, with ciliated serratures. Racemes many-flowered, pendulous.

Fig. CIL.~Dorberis vulgaris. 1. Stamen: 2. perpendicular section of a pistil with one stamen and
e petal adhering ; 3. cross section of the fruit ; 4. perpendicular section of the sced.
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Potals yellow, entire, or slightly emarginate. — 1n hedges und plantations. Flowers
yellow. The wood is hard, and yields a yellow dye.

ORDER VI1I. VIOLACEZA VIOLETWORTS.

EssENTIAL CHARACTER.—Sepals b, persistent.  Pefals 5, hypogynous,
unequal. Stamens 5, alternate with the petals, often uncqual; anthers
bilocular, bursting inwards, cither separate or cobering, and lying close
upon the ovary; filawments dilated, elongated beyond the anthers; two
generally furnished with an appendage ov gland at their base. Ovary
1-cclled, many-sceded, with 3 parietal placente; style single, usually
declinate, with an oblique hooded stiyma. Cupsule of 3 valves, bearing the
placentee in their axis. Ilerbaceous plants.  Leaves simple, alternate,
stipulate.

*,* The permanent calyx, irvegular flowers, and anthers, and 3 parietal placentee in

the middle of the same number of valves, readily distinguish this order among
Eurupua.n pl:mts.

Sepals unegual, auricled. Petals unequal, the lower spurred.  Stamens on the apex of
a 5-toothed dick 5 two lower anthers with pro-
cesnes at their ek, Capsule S-valyed, opening
with elasticity.

1. V. canina (Doy Violer).  Stem at length
ascending, channelled.  Leaves oblong, heart-
shaped.  Calyx acute.  Stipules serrated.  Bracts
awl-shaped, ontire. Ilowers  scentless.
Groves, woods, and hedgerows.

=~ 2 V.odorata (Sweet Violif).  Stem none, pro-

©/ dueing ruvners.  Leaves heart-shaped, nearly

7 smooth, as well as their footstalks  Sepals obtuse,

Lateral petals with a bairy central line.  Flowers
sweet-scented — (froves, wouds, and hedgerows,

3. V. tricoler (Hlvarts-case, or Pawy).  Sten
angular, ditfuse, divided. Leaves oblong, deeply
crenate.  Stipules lyrate, pimatiid.  Drocts
ohsolete.-—Corn ficlds.

T CI1,

ORDER IX. DROSERACEA'—SUNDEWS.

Essr:,\;rmr, CiaracTER.—8Sepals 5, persistent, equal.  Petale 5, hypogy-
nous. Stamens distinet, withering, equal in number to the petals and

Fig. C1Y l.-—\-l'iula tricolor. 1. Diagenm of the flower; s, sepals ; taly ; e, stamens; ¢, ent) mh‘:
2. Pistil; 8. Trunsverse scction of the ovary ; 4. Fruit ripe andps:;»lm imopg vulvns'.’ o G el
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alternate with them, Ovary single ; styles 3-5. Capsule of 3 or 5 valves,
which bear the placents in the middle.—Small Zerboceous plants, often
covered with glands, Leaves alternate, with stipulury fringes and a eir-
cinate vernation. Peduncles, when young, circinate.

*.* When the young leaves and flower stems first begin to grow in the spring, they
are curled inwards like the head of a pastoral crook : amark by which this
order may be always known. Afterwards, they are liable to be confonnded
with Violacew, hecause of their 5 hypogynous stamens, and 3 parictal placen-
tw ; they are, however, distinctly scparated from that order by their regular
flowers, disunited stamnens, and anthers not extended at the end into a crested

appendage.

Sepals and petals 5, without appendages. Stamens 5. Styles 3.5, divided in two.
Glandular herbaceous plants.

L. D. rotundifolia (Sumdew) Leaves fringed with long red glandular hairs, de.
pressed, growing in a cirele, nearly orbicular, on hairy foot-stulks, Flower-stalks
radical, raccinose.  Flowers white.— Bogs.

ORDER X. POLYGALACEA:—MILKWORTS,

EssENTIAL CHARACTER.—Sepals 5, very irregular, distinet, 2 interior
(the wings) petaloid.  Petals hypogynous, 3 ; of which one is anterior and
larger than the rest (the keel), and 2 alternate with the upper outer, and
lateral inner sepals, and often connate with the keel.  Aee/ sometimes
entire, and then either naked or crested ; sometimes 3-lobed, and then des-
tituto of a crest. Slamens hypogynous, 8, usually combined in a tube,
unoqual, and ascending ; anthers 1-celled and opening at their apex. Qeary
superior, compressed, with 2 or 3 cells, which are anterior and posterior,
the upper one occasionally suppressed ; ooules solitary, very rarely twin.

Fig. CIV.

pendulous ; style simple, curved, sometimes very oblique and cucullate at
the apex, which is also entire or lobed ; stigma simple. Fruit usually
opening through the valves; occasionally indehiscent. Seeds pendulous,

Fig. CLV.—Yolygala valgans. 1. A disgram, showing the relative position of the parts ; #, sepals, 2,
potals, e, stamens, ¢, carpels ; 2. o side view of a flower: 3 anthers ; ¢ pistil ; 5. fruit, with one ce!
1aid open ; per. pericarp ; ar. arll ; gr. seed ; 6. seed ; ar. aril; al.albumen; te. testa : pl. embryo.
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with a caruncula next the hilum. Shrubs or herbaceous plants. Leaves
generally alternate, sometimes opposite, mostly simple, and always destitute
of stipules. Flowers usually racemose, very often small and inconspicuous,
but shewy in many Polygalas. Pedicels with 3 bracts.

* % The student must be careful not to mistake a Polygala for a Fabaceous or Le-
guminous plant, because of its having two wings to the flower. Tn Polygala-
cege, the wings belong to the calyx, in Fabacew to the corolla. .

PoLYGALA,

Sepals persistent,
the two inner
wing-shaped. —
Petals 3.5, ad-
hering to thetube
of the stamens;
the lower cari-
nate. Capsule
compressed,ellip~
tical, obovate, or
obcordate. Sceds
downy.

1. P. tulyaris
(Milkwort). Flow-
ers crested. Bracts
3, at the base of
each flower-stalh,
deciduous. Wings
about equal to the
corolla,  Stems as-
cending,  simple,
herbaceous, Leaves
linear-lanceolate, —
Chally downs and
on  heaths.  Very
Vitter,

ORDER XI. CARYOPHYLLACEZE—SILENADS.

EssErTIAL CHARACTER.—Sepals 5, tubular or disunited. Petals 5,
entire or slit. Stemens twice as many as the petals, but some often
imperfect ; hypogynous. Ovary l-celled, with a free central placenta, bear-
ing many ovules, Styles several, fruit l-celled, capsular, in most cases
opening by teeth or valves, Herbaceous plants, with opposite narrow
entire leaves and tnmid nodes.

y *«* There are no other Exogens with polypetalous flowers, opposite undivided leaves
without stipules, and stems tumid at the nodes,

Fig, CV.~Polygnln vulgnris
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§ 1. Suenex.  Calyx tubulur.

LYCIHNIS,

Calyx tubular, 5-toothed, naked. Petals 5, unguiculate, usually with scales at the throat.
Stamens 10. Stigmas 5.
Capsule 1.5 celled.

1. L. Flog Cuculi (Ragged
Robin). Leaves linear-lanceo-
late. Detals in four linear sog- £33
ments. Capsule roundish, of
one cell. Stem rough with
deticxed bristles.——Common
by waysides.

2 L. dioica (Bachelor’s But-
tons.) Petals § bifid, with an
appendage.  Stem villous be.
neath.  Upper leaves ovate-
lanceolate, tapering to a point,
with the peduncles and ealyx
covered with gladular hairs,
Flowers dicecious.
~— Common by
rowdsides. Flowers
white, apening in
the evening, sweet-
scented, or purple,
open all, day lony,
und scentless.

Fig. CVL,

PIANTHUR,

Calyx tubular, 5-toothed, with from 2 to 4 opposite imbricated bracts at the base.
Petals 5, with long claws. Stamens 10. Stigmas 2. Capsule l.celled. Seeds com-
pressed, convex on onc side, concave on the other, peltate. Embryo nearly straight.
1, D. barbatus (Swect William). Flowers in heads. Bracts herbarceous, ovate, with

u subulate awn as long as the calyx, the outermost reflexed. Leaves lanceolate, on

short stalks. Gardens.  Alps of Evrope.

2. D. Caryophyllus (Common Pink). Flowers very sweet-scented, solitary. Bracts
almost rhomboid, very short. Petals notched, beardless. Leaves very glaucous, smooth
at the edge, seabrous at the base.—— O/d walls, Common in gurdens,

SILENE,

Calyx tubular, 5-toothed, naked. Petals 5, unguiculate, g;nemﬂy having scales at the
throat, with a bifid limb. Stamens 10. Stigmas 3. Capsules 3-celled at the base,
dehiscing at the apex with 6 teeth.

Fig CVI~—Lychnis dioica, 1. Vertical sobtion of young flower; 2. of young pistil; 8. of seed; fe.
mmf alb. albumen, cot. cotyledons. oung } young plstil; }
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1. 8. Armeria (Lobel's Catchfly). Flowers aggregate, tufted. Bracts lanceolate,
downy, as long as the calyx. Petals serrated. Leaves very narrow, rather blunt—-—
A common annual tn gardens,

§ 2. ArsiNez.  Culyx divided into five leaves.

ARENARIA.

Sepals 5. Petals 5, entirc. Stamens 10, some of which are oceasionally abortive.
Stigmas 3. Capsule 1-cclled, with 3 or 6 teeth at the apex, and many seeds.
1. A. serpyllijolia. Leaves ovate, nearly sessile, rough. Sepals hairy ; three outer-
most 5-ribbed, {Ilﬂf as long again as the corolla. DPetals oval.——Ficlds, old walls, and
barren places.

ALSINE.

Scpals 5, rarely 4.  Petals 5, rarely 4, entire, or slightly emarginate.  Stamens 10, or
fewer; oll the filaments subulate.  Ovary with many ovules. Styles 3. Capsule 3-
valved.

1. A. rubra. Leaves linear-filiform, mucronate, somewhat fleshy, flat on each side,
with stipules. Stems prostrate and ascending, branched.  Branches racemose.  Ped-
uncles hent back after flowering.  Sepals lanceolate, obtuse, nerveless, membranons at
the edge.  Seeds wingless.—— Waste gravelly places.

CERASTIUM.

Calyx 5-parted. Petals 5, bifid. Stamens 10. Stigmas 5. Capsule 1-cclled, eylin-
drical or globuse, with 10 teeth at the point.

1. C. vulgatum. Ilairy, palo green, Leaves roundish-ovate, very blunt. Flowers
in dense dichotomous panicles. Petals linear, with two teeth, searcely longer than the
calyx. Capsules ascending, oblong, about twice as long as the calyx ; with subulate
tecth.——A4 common weed.

STELLARIA.

Calyx s-parted. Petals 5, bifid. Stamens 10, or by abortion 3-8. Stigmas 3. Capsule
of one cell, 6 tecth at the apex, and many seeds.

1. S. nemorum. Lower leaves heart-shaped, stalked ; upper ovate, sessile.  Panicle
repeatedly forked Stem ascending, villous upwards. -Shaly wouls and dump places.

2. 8. media (Chickweed). Leaves ovate, the upper sessile. Stems procumbent, with
a hairy alternate line on one side. Stamens fromn 3 to 10.  Petals as long as the caly x,
or shorter.——Everywhere, in waste places.

3. 8. yraminca. Leaves lincar-lanceolate, entire, ciliated at the base.  Panicle tor-
minal, spreading. Sepals 3-ribbed, nearly as long as the petals. Stem quadrangular,
smooth. Capsule oblong.——Damp dilches, commm.

4. S. Holostew. Leaves lanceolate, taper pointed, finely serrated.  Petals inversely
heart-shaped.  Scpals without ribs.  Stem quadrangular. Capsule globose.——Dam,
ditches.

SPERGULA.
Calyx 5-parted. Detals 5, entire.  Stamens 5-10.  Stigmas 5. Capsule of one cell, 6
valves, and many sceds. .
1. 8. arvensis (Spurrey). ILeaves whorled, linear-subulate. Stalks, when in fruit,
reflexed.  Seeds glohose, roughish, with a narrow wing. Corn flelds.

ORDER XII. TILIACEZ—LINDENBLOOMS, OR TILIADS.

Essextian Cnanacrer,—Sepals 4 or §, with a valvular sestivation.
Petals 4 or 5, entire.  Stamens indefinite, hypogynous, distinet ; anthers
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2-celled, dehiscing longitudinally. Ovary single, composed of from 4 to 10
carpels ; style onc ; stigmas as many as the carpels. Fruit dry, of several
cells,—Trees or shrubs.  Leaves simple, stipulate, toothed, alternate.
Flowers azillary.

*.* The valvato rostivation of the calyx brings these plants near Malvaces, from which
thci' are immediately known by their stamens being distinet, with 2 celled
anthers.,

TILIA.

Calyx 5-partcd, deciduous, Petals 5, with or without & scale on the inside. Stamens
numcrous, with distinet or somewhat polyadelphons filaments Ovarium with one
style, and 5 2-sceded cells. Fruit,
by ahortion, 1-celled, with 1 or 2
seeds.—Trees, with a bark scpa-
rating into dwstinet layers; and
Tight wood.

1. T. curopwa (Lime T'ree). Loaves
twice the length of the foot-stalks,
quite smooth, except a woolly tuft
at the origin of each vein beneath.
Cymes many-flowered.  Fruit cori-

ACCous, dnwn{. A common tree
mwoods. Flowers yellowish, swect-
scented.

2. I\ parvifolie. Leaves smooth
above, glaucous beneath, with scat-
tered as well as  axillary hairy
‘blotches. Umbels compound, mauy-
flowered. Fruit roundish, brittle,
nearly smooth. A tree
common in wouds. Flowers
yellowish, very sweet.*

T Cvin

* Theno two trees, especinlly the fAimt grow quickly i iy
y quickly in dry land, form very orna-
mental trees, and are the favourite resmzl. of bhees. Their w it i
culourless, and chietly used by turners. o Js sofl ight, and
Fig CVIL—Tilis ure; va; a single leaf
¥y CQVIIL Do, a hrx‘m(-h in ﬂngevz with the peculiar bracts
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ORDER XIII. HYPERICACEAR.—TUTSANS,

EssEsTIAL CHARACTER. — Sepals 4.5, distinet, persistent, unequal, with
glandular dots. Petals 4-5, very
unequal sided, hypogynous, with a
twisted sestivation and often having
black dots. Stamens indefinite, hy-
pogynous, in three or more parcels ;
anthers versatile.  Ovary single,
superior ; placenta
at this time central ;
stylesseveral, rarely
connate 3 stigmas
simple, occasionally
capitnte.  Fruit a
capsule or berry, of
many valves and
many cells ; the
edges of the former

= iR
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being curved in- el

wards.— Herbaceous plants, shrubs, or [ L5 W, .
trees, with a resinous juice.  Leaves 3

opposite, eutire, sometimes dotted, acca- YOE N

sionally alternate and erenclled. Flowers Y ]

generally yellow.  Inflorescence variable. . | /

*.* The polyadelphous stamens and unequal
sided dotted petals mark this order.

Capsule membranons. Styles 3-5, somotimes
variable in number. Stamens numerous,
polyadelphous, occasionally reduced to al-
most a definite number. Petulg 5. Scpalg
5, more or less uuited at the base. Herba- °
ceous plants or shrubs. Leaves opposite,
often with pellucid dots or black glands ut
the margin.

1. H. perforatum. Styles 3. Stem two-
edged. Leaves obtuse, with copious pellucid
dots.  Segments of the calyx lanceolate,
Woods and hedges, consmon,

2. H. humifusun.. Styles 3. Flowers some-
what cymose. Stem compressed, prostrate.
Leaves elliptical, smooth. Segments of the
calyx ovate, leafy. Heaths and bogs.

3. H. quadrangulare. Styles3. Stem herba-
ceous, with four winged angles. Leaves oval,
with copious {ml]m-id dots. Segments of the
calyx lanceolate acuwmninate, entire.

I)ztchea{ and z;t places, o

4. H. pulchrum. Styles 3. alyx ovate,
with glandular nermture{;. Stem erect, round. Fig. CIX.
Leaves clasping the stem, heart-shaped, smooth, Woods and heaths.

g CLX.—Hypericam perforatum,
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ORDER XI1V. MALVACEX—MALLOWWORTS, or MALVADS.

LssENTIAL CHARACTER.— Sepals 5, valvate, often bearing external bracts
forming an invelucel. Petals twisted. Stamens indofinite, hypogynous :
Jilaments in a long column ;
anthers 1-celled. Carpels
sometlimes united, some-
times separate orseparable.
Herbaceous plants, or
shrubs, Leavcs alternate,
stipulate. Ifairs stellate.

*.* The valvate calyx, and
columnar stamens,
afford a certain cha-
racteristic  of this
order,

MALVA

Involucel formed of 3 leaves,
seldom of 5 or 6. Achwmnia
numerous, arranged. in o
circle round aconvex centre.
1. M. sylvestris  (Common

Mallow). Stem upright, her-

baceous. Leaves with T acute

lobes. Foot-stalks and flower-

Fir CIX 1.
stalks hairy.—- —— Waysides. Flowers large, purple,
striped.  Fruit ealled “ cheeres™ by country people.
ALTHEA

Involucel having from 6 to 9 divisions. Achxnia as in Malva.

1. A. officinalis (Marsh Mallow). Leaves simple, very soft
and downy, cordate or ovate, the lower 5-lobed, the upper
3-lobed. Mceadows. Stem 3 or 4 feet high. Flowers very
pale lilac. All the parts mucilaginous ; used as a poultico.

ORDER XV. LINACEX.—FLAXWORTS.
EssENTIAL CHARACTER.— Sepals 5, imbricated.
DPetals 5, unguiculate, twisted. Stamens 5, alternate
with the petals, united into & hypogynous ring. Ovary
H-celled ; styles 5; stigmas capitate. Capsule gene-
rally pointed with the base of the styles, many-celled ;
cells partially divided by a spurious dissepiment. Sceds . Fig CIX.

Fig. CIX b.—Mulva sylvestris; 1, section of a lower; 2, a fruit,
Fig. CIX. ¢ —Linum usitatissimun,

E
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m each ccll single, compressed, inverted.—Herbaceous plants, or small
shrubs. Leaves entire, without stipules, usually alternate. Petals fugitive.

LINUM.
Parts of the flower quinary. Sepals entire. Styles very seldom 3.

1. L. usitatissimum (Common Flax). Sepals ovate, ncute, eiliated, not glandular, as
long as the calyx. Petals crenate, blue. Leaves lanceolate, alternate  Stems miostly
solitary, quite erect.——Common cultivated. Flowers large, bluc, with very deciduous
petals, An annual. This is the plant the fibre of whose stems is manutactured into
tho finer kinds of linen.

2, L. perenne. Sepals ovate, smooth, not glandular, shorter than the calyx, the inner
very obtuse. Leaves linear-lunceolate, smooth. Stems numerous, Stalks of the fruit
quite erect.——Germany. Flowers large, blue, with very deciduous petals, A percnmial

ORDER XVI. ACERACEX—MAPLES.

EsseNTIAL CHARACTER.—Culyz divided into 5, or occasionally from 4 to
9 parts, with an imbricated
estivation, Petals equal in
number to the lobes of the
calyx, inserted round a hy-
pogynous disk.  Stamicns
inserted upon a hypogynous
disk, generally 8. Oeory
2-lobed ; style 1 ; stigmmas 2.
Fruit formed of two parts,
which are indehiscent and
samaroid ; each 1l-celled,
with 1 or 2 seeds.—Z'rees.  Leaves opposite, simple, rarcly pinnate, with-
out stipules. Flowcers often polygamous, sometimes apetalous, in axillary
corymbs or racemes.

Tig. CX.

ACER.

Flowers polygamous.  Calyx of 5 lobes or parts. Stamens scldom 5, gencrally 7 or 9. -

Leaves simple.

1. A. Pseudoplatanus (The
Sycamore Trec). Leaves pal-
mate, 5-lobed, glaucous be-
neath, uncqually serrated,
with acuminate lobes. Ra-
cemeslong, pcndulous.
Woods. A large trec with
soft white wood, of no use ex-
cept for the tnrners, who
make wooden bowls, and si-
milar utensils from it.

2. A. campestre (The Ma-
ple Tree). Leaves palmate,
A-lobed, obtuse,somewhat, cut.
Corymbserect. Woods
and hedges. A small tree,
or bush, often with corky
bark. Its wood is harder and
heavicr than that of the last,
but of small seantling,

Fig. CX —Samarn of Acer Pseudoplatanus. Wig. CXT.—ITnder-side of leaf of Acer Campostre.,
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ORDER XVII. GERANIACEE—CRANESBILLS.

EssENTIAL CHARACTER.—Sepals 5, persistent, ribbed, with an imbrieated
wstivation, Petals 5, hypogynous, Sfamens usually monadelphous, hypo-
gynous, twice or thrice as many as the petals. Ovary composed of 5 picces
placed round an clevated axis, each l-celled, 1-sceded ; styles 5, cohering
round the clongated axis. JFruit formed of 5 pieces, cohering round a
lengthened indurated axis ; cach piece consisting of 1 cell, containing 1
seed, having a membranous pericarp, and terminated by an indurated style,
which finally curls back from the base upwards, carrying the pericarp along
with it. Secds solitary, pendulous.— Herbaceous plants ov shrubs. — Stems

Fig. CXIL
tumid, and separable at the joints. ZLeanes either opposite or alternate ;
in the latter case opposite the peduncles ; often stipulate.
*,* The long beak to the fruit is a peculiar feature of the plants of this order.

GERANTUM.

Sepals 5, equal. Petals 5, equal. Stamens 10, fertile, alternately larger. Nectarife-
rous glands at the base of the larger stamens. Indurated styles glabrous internally,
curling back at the axis, from the base to the point. Herbaccous plants with pal-
mate-lobed leaves, and 1- or 2-flowered peduncles.

1. G pyrenaicum. Stalks 2-flowered. Detals twice the length of the ealyx. Leaves
kidney-shaped, lobed. Fruits keeled, even, romewhat downy. Sceds without dots.
Meadmos, common in many places. Flowers small, purple.

2. G. dissectum. Stalks 2-flowered. Petals cloven, shorter than the sepals. Leaves
in 5 deep lacininted segments. Fruit hairy. Seeds reticulated. ———— Ficlds and
hedge-rows, common.  Flowers palo purple.

3. G. molle. Stalks 2-flowered, alternate, opposite to the leaves, which are rounded,
many-lobed, notched, and downy. Petals emarginate. V'ruit much wrinkled, smooth,
Seeds without dots, —-- Wuste places, common. Flowers small, purple.

4. Q. rotundifolium. Stalks 2 flowered. Petals entire. Leaves kidney-shaped, cut,

downy. Fruiteven, hairy. Seeds reticulated. ———— Waste places.
5. G. lucidum. Stalks 2-flowered. Lenves 5-lobed, rounded. Calyx pyramndal,
transversely wrinkled. Fruit wrinkled, triply keeled. ——— Rocks and walls. Lenves

and stems very shining, usually stained bright red

6. G. Robertianum (Herb Robert). Stalks 2-flowered.  Leaves somewhat pedate, pin-
natifid, 5-angled. Calyx with 10 angles. Fruit wrinkled, simply keeled, — —-—~
Hedgerows, ficlds, and waste places. Whole plant, with a strong disagreeable smell.

Flg. OXII.—Geranium sylvaticum. 1. The stamens and style. 2. The unripe fruit surrounded
by a calyx. 3. The beaked axis (or torus), from which the earpels are tolling back with elasticity ; nva
has dropped of. 4. A tranaverse section of o seed.
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ERODIUM.
Sopals 5, equal, not extended into a noctarifcrous tube.  Petals 5, regular or irregular,
St i0 delphous, of which 5 are steriloe. Glands at the base of the sterile

stamens. S’tyles indurated, bearded internally, twisted spirally when ripe.—Herha-
ceous plants or undershrubs, with lobed leaves, and peduncles usually bearing several
flowers,

1. E. cirutarium. Stems procumbent, hairy. Stalks many.flowered, Leaves pin-
unate ; leaflets sessile, pinnatifid, cut. Stamens simple. Wuste places. A com-
mon annual.

The common cultivated greenbouse © Geraniums,” as they are called, are prineipally
from the Cape of
Good Hope, and
belong to the ge-
nus Pelargonium,
which is botani-
cally known by
having 7 stamens,
the flowers very
irregular in forin,
and one of the
sepals  extendeil
iuto a ncetarife-
rous tube. R

Nearly  allied
to Geranineese is
the common ge-
nus Nasturtium,
or Indian Cress,

g XML called DBotanical- Fig. CXIV.
ly  Tropweolum
majus. It forms part of an Order named npt_eola:(-ezv, and is known from Geraniacere
by baving a long spar to its ealyx, whose smstivation is valvate, and a 3.lohed fleshy
fruit without a beak  The half ripe fruit is gathered by housckeepers and boiled in
vinegar as a substitute for capers.

ORDER XVIIl. OXALIDACEA. - OXALIDS.

Essextian CrnaracTErR.—Sepals 5, sometimes slightly cohering at the
base, persistent, equal.  I’efals 5, hypogynous, cqual, unguiculate, with a
spirally-twisted sstivation. Stamens 10, usually more or less monadel-
phous, those opposite the petals forming an inner series, and longer than
the others; anthers 2-celled, innate. Orary with 5 angles and 5 cells ;
styles 5, filiform ; stigmas capitatc or somewhat bifid. Fruit capsular,
membranous, with 5 cells, and from 5 to 10 valves. Seeds few, fixed to
the axis, enclosed within a fleshy integument, which curls back at the
maturity of the fruit, and expels the seeds with elasticity.—Herbaceous
ants, undershrubs, ov trees. Leaves alternate, compound, somctimes
simple by abortion, very seldom opposite or somewhat whorled.

OXALIS,

Sepals 5, distinet, or united at the base. TPetals 5. Stamens 10 ; filaments slightly
monadelphous ; the 5 exterior alternately shorter. Styles 5. Stigmas pencilled or
capitate. Capsule 5-cornered, oblong or cylindrical.

1. 0. Acetosclle (Wood Sorrel). Stalks radical, singie-flowered. Leaves ternate,
inversely heart-shaped, hairy. Root of many scaly joints, Stamens all simple.— Woods.
Flowers small, whitish, with pale purple veins. Leaves acid, a little sensitive in the
supshine. This is believed to be the genuine * Shamrock” of the Irish.

Fig. CXIIT.—Flower of Tropreolum majus ; ¢ the calcarate or s sepal.
TFig. CXIV.—Flower of n Yolargoninm. ’ parred
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ORDER X1X., RUTACEZE.—RUEWORTS.

EsseNTIAL CUARACTER.—Fiowers hermaphrodite, regular or irregular.
Calyx in 4 or 5 divisions. Petals as many as the divisions of the calyx.
Stamens equal in number to the petals, or twice or thrice as many, or even
fewer, hypogynous, placed on the outside of a disk or cup surrounding the
ovary. Ovary sessile or stalked, its lobes equal to the number of petals,
or fewer ; ovules twin and collateral, or one above the other ; stvle singlo ;
sligma simple or dilated. Fruit consisting of several carpels, cither coher-
ing firmly or more or loss distinet. Seeds twin or solitary, with a testa-
ceous integument.—Z'recs, shrubs, or lherbaceous plants, Leaves without
stipules, opposite or altcrnate, simple or piunated, filled with transparent
dots.

RUTA.

Calyx permanent, usually 4-parted. Petals usually 4, unguiculate, concave, Stamens
8, straight, inserted on a disk helow the ovary.  As many honcy-pores as there are
stamens.  Ovary 4-lobed.

1. R. graveolens (Rw). Leaves usually tripinnate, with oval and obovate leaflets

T'etuls toothed,  Lobes of the eapsule blunt., —-—— Common in gurdens.  Whole plant

with a stroug oppressive smell.  Flowers dingy greenish yellow,

DICTANMNLUS,
Calyx deciduous, i-parted.  Petals 5, unguiculate, rather unequal. Stamens 10, decli-
nate.  Ovary raised upon a short disk.

1. D. Fravinle (Fravinella). Leaves pinnated ; leaflets oblong, serrated.  Petals
acute, veiny. ———— Suwsn mountains.  Common in garders.  Whole plant very
fragrant. Flowers white or purple. It is said that the atmospliere surrounding this
p'ant 1s in hot dry weather inflanunable.

In addition to the preceding orders are the following, which are of much
less importance, but which contain European species, or such as arc very
commonly cultivated.

CAPPARIDACEA~CAPPARIDS.

EssENTIAL CHARACTER.—Sepals 4, cither nearly distinet, or cohering
in a tube. Petals 4, cruciate. Siuinen almost perigynous, indefinite.
LDisk hemispherieal, or clongated, often bearing glands,  Ovary stalked ;
style noue, or filiform. Frudt cither podshaped aud dehiscent, or haceate,
1-celled, with 2 polyspermous placente.  Seeds generally uniform, without
albumen.—Herbuceous plants, shvubs, or trees, without true stipules, but
sometimes with spines in their place.  Leaves alternate, stalked, undivided,
or palmate.

** Capparis spinose (the common (Quper), a plunt iuhabiting rocky places in the

ﬁ:‘mt:h ({f Europe, is the ouly European species of this order, which is chiefly
’I)I('n .

FRANKENIACEZ.—FRANKENIADS,

EssENTIAL CHARACTER.—Sepals 4-5, in o furrowed tube. Petals hypo-
gynous, unguiculate.  Stamens hypogynous, cither equal in number to the
petals, or huving a tendeney to double the number ; anthers roundish, ver-
satile. Ovury superior ; style filiform, 2.fid or 3-fid. Capsule 1-cclled,
enclosed in the calyx, 2- 3- or 4-valved, many-seeded. Seeds attached to
the margins of the valves, very minutc, —Herbaceous plants or under-shrubs.
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Leaves opposite, exstipulate, with a membranous sheathing base. Flowers
sessile in the divisions of the branches, usually pink.

#,* Little obscure plants, usually inhabiting the neighbourhood of the sca, and of no
importance to man,

TAMARICACE A, —TAMARISKS.

Essextial Cuanacrer.—Calyx 4- or S5-parted, porsistent, with an imbri- -
cuted mstivation. Pelals withering, imbricated. Stamens equal to the
petals in number, or twice as many, distinet or monadel{)hous. Ovary
superior ; style very short ; stigmas 3.  Capsule 3-valved, 1-celled, many-
sceded 5 plucenta 3, cither at the base of the cavity, or along the middle of
the valves. Secds ercet or aseending, shaggy.—Shrubs or herbs, with
vod-like branches. Leaves alternate, rescmbling scales, entire. Flowers
in close spikes or racemes.

*.® Tumarie gullics (the French Tamarisk) and Myricaria yermanicu (the German

Twmarisk) are commonly cultivated as shrubs. The former becomes a tree in

warmer latitudes, and in the East exudes a kind of manna : the latter has been
found wild in England.

ELATINACL/A —WATER PEPPERS.

TsspsTIaL CraracroR.—Sepals 3-5, distinet, or slightly connate. Pefals
alternate with the sepals.  Stamens usually twice as nuwmerous as the
petals.  Gowre with from 3 to 5 cells, an equal number of styles, and capi-
tate stigmas.  JFruit capsular, 3-5-celled, with the valves alternate with
the septa. Seeds numerous.—Annuals, found in marshy places. Stems
fistular, rooting. Leawves opposite, with stipules.

*,* Minute weeds, of rare oceurrenee, and of no importance.

ZYGOPHYLLACER.—BEAN CAPERS.

EssENTIAL CHARACTER.—Flowers hermaphrodite, regular. Culyz of 4
or 5 picces, convolute. Pefals unguiculate. Stamens double the number
of the petals, dilated at the base, sometimes placed on the back of a small
scale.  Ovary surrounded at the base with glands, or a short sinuous disk.
more or less furrowed, with 4 or 5 cells ; ozules in each cell 2 or more ;
style simple, usually with 4 or 5 furrows ; stiyma simple, or with 4 or 5
lobes. Fyuit capsular, rarcly somewhat fleshy, with 4 or 5 angles or wings.
—ITerbaceous plants, shruabs, or trees, with membranous stipules between the
opposite leaves, The branclhes are usually, when young. separable at the
articulations.

*.* A few species occur in the south-eastern parts of Europe ; Fugonia cretice and
Zygophyllwm Fabayo may be taken as types of the order, which approaches
very nearly to Rutaces:, differing in the leaves being opposite aud having
stipules, and in their not being dotted.

CORIARIACEA,

EsseNtial COARACTER.—— Flowers hermaphrodite, or mnisexusl. Colyz
campanulate, 5-parted.  Petals 4, fleshy, with an elevated keel in the inside.
Stamens 10, arising from the toras, 5 between the lobes of the calyx and

ithe angles of the ovary, 5 between the petals and the furrows of the ovary.
Ovary scated on a thickish base, 5-celled, 5.-angled ; stigmas 5, long, subu-
late ; carpels &, when ripe close together but separate, indehiscent, 1-seeded.
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—Shrubs, with opposite branches. Leaves upposite or alternate, simpie,
entire. Buds scaly. Racemes terminal, and axillary.

*,* One plant only, Coriaria myrtifolie, a Spanish species, is found in Europe. It is
a common shrub in curious collections.

AURANTIACEZE.—CITRONWORTS.

EasextiaL Cuaracter.—Calyx short, with shallow teeth, Pefals 5, hypo-
gynous, imbricated. Sta-
mens soveral, separate
or monadelphous, placed
on the outside of a fleshy
disk. Ocary undivided,
many-celled, with a few
ovules in cach cell ad-
hering to the axis ; style
1; stigma simple. Fruit
pulpy, with a tough
rind.—7Trees, with very
fragrant dotted leaves,
which are jointed with their stalk. [lowers white, extremely fragrant.

«* The genus Citrus, which is the commoncest of this order, contains the Lemon,
Sweet Orange, Seville
Orange, Shaddock, and
similar fruits, Although
they are now so comn-
mon in Europe, being
cultivated in all the
southern climates, and
very generally in green-
houses in this country,
yet they are really of
Asiatic origin, growing
wild in the temperate
partsof indinand China,
where they have been
dispersed by the agency
of man.

Aurantiacese are very
near Rutacem, from
which they are known
by their unlobed ovary,
and succulent fruit.

Fig. CXVI.

Fig. CXV.~— The Orange tree. 1, The E)wer without its corolla : '2, a vortical section of the
ovary, showing the portion of the dick and ; 8, a of the same, much more

¥Fig, CXVI—Citrus Aurantium,
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CIIAPTER V.
OF CALYCIFLORAL EXOGENS.

THERE are the following principal natu-
ral orders of this subclass in the Flora of
Europe ; namely,—

Celustracere; Rhamnacee; legumin-
oswe, or Fabacere ; Rosacese ; Onngx‘-acene;

Sazifragacee.— Sepals, petals, and sta-
mens /. Carpels united into a pistil, with
two many-seeded cells aud two diverging
styles. Fruit a membranous capsule.

Apiaceq: or Unbelliferee.—Scpals, petols,

Lythracese ; Myrtacese 3 Cr e 3
Grossulariacese ; Saxifragacew ; Umbelli-
feree, or Apiaceso.
Their differences are bricfly expressed
in the following characters :—
Crlastracec.—Sepals imbricate, with the

|
|
|
|
i
i
§

petals and stamens § or 5 cach ; the latter |,

alternate with the petals.
fleshy. Carpels united into a supcrior 3
or 4 celled pistil.

Disk large and

Rhamnaced ~—Sepals valvate, with the

petals and stamens 4 or 5 cach 5 the latter
opposite the petals. Disk Jarge and fleshy.
Carpels wnited into a superior 2- 3- or 4~
celled pistil.

Fabaee or Leguminosa.—Scpals and
petals 5 cach, the latter papilionaceons,
Stamens 10, monadelphous or dindelphous.
Carpel solitwy, superior, ripeuing into a
legame.

Rosaree.—Sepals and petals 4 or 6
each. Stamens indefinite.  Carpels dis-
tinet, more or less superior or inferior,
ripening into o fruit which is not a legume.

Onugrarce.—Sepals valvate, with the
petals and stamens some power of 2 Car-
pels 4 or 2, united into an inferior many-
celled ovary.

Lythracce.—~ Calyx  tubular,
striated, its sepuls, ns well as the stamens,
wneertain in number. Petals crumpled,
inserted into the upper purt of the ealyx,
mach above the stamens.  Carpels 2 or 4,
united in a superior many-celled ovary.

Myrtucew—~Sepals and petals 4 or 5
each, dotted.  Stamens indefinite in num-
ber.  Carpels united into a many-celled
inferior pistil, with a simple style and
stigma,

r—Sepals, petals, stamens,
ana carpels all distinet, and some power
of 3, 1, 5, or 6. The curpels superior,
opposite the petals, and many-sceded.
. N .- Sepals,  petals, and
stamens 5 eachi.  Carpels united into an
inferior 1-cclled pistil, with two parietal
plicentie.  Fruit a berry.,

strongly I

and st 5 cach. The latter inserted
round a double epigynous dish. Carpels 2,
united into an ivferior pstil with 2 cells,
2 ovules, and 2 styles.  Fruit scparating
into 2 achaenia,  Flowers in umbels.

TasrrLar VIEW OF THE PRECEDING NATURAL
ORDERR.

A. Stamens tndefinite in number,
a. Carpelswholly or in part distinet from
ench other.  Leaves not dotted,
Rosacerr.
L. Carpels wholly combined into one
pistil  Leaves dottedld Myrtaceer.
B. Stamews deginite in naanber
«. Ovary moro or less superior.
a. I'lowers papilionaceous. Leguminoser.
B. Flowers regular, with two many-
seeded  carpels, and divaricating
styles in the fruit.  Serifragacee.
7. Flowers regular, with the sepals,
stamens, and carpels all distinet, and
of the same power.  Crassulucoe.
Flowers regular, with a valvate
culyx, staniens opposite the petals,
and solitary crect ovules.
LRhumnacea
Flowers regulur, with an imbricated
calyx, stamens alternate with the
petals, and a few erect ovules.
Crlastracea.
¢ Flowers regular, with a tubular
calyx, between whose lubes the
petals are inserted far above the
stnmens T
b, Ovary completely interior.
a. All the parts of the fluwer /.
Unayracce.
B. Scpuls, petals, and stamens 5 each,
the Iatter inscrted round a donble
fleshy epigynous disk. Fruitdouble,
dry. Flowers in umbels.
Umbellifere
7. Sepals, petals, and stamens 5 each,
the latter inserted on the calyx.
Fruitaberry with parietal placenta,
Grossulariacea.

o

o

The following is a detailed account of these orders, together with some
of their comimoner genera and species —

ORDER XX. CELASTRACEZL.—SPINDLE-TREES.

. EsSENTIAL CHARACTER.

Sepals 4 or 5, imbricated. Petals inserted by

o broad base under the margin of the disk, with an imbricated sstivation.
Namens olternate with the petals, inserted into the disk. Disk large,
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expanded flat, closely surrounding the ovary. Ovary superior, immersed in
the disk and adhering to it, with 3 or 4 cells: cells 1- or many-seeded.
FPruit superior, with
3 or 4 septiferous
valves. Seeds ascend-
ing, often provided
withan aril.—Shrubs,
Leaves simple, alter-
nate, or opposite.
Flowers in axillary
cymes,

** These shrubby
plants 1nay be mins-
taken for Rhamuna-
vew, unless atten-
tion is paid to their
stamens, which are
ulternate with theo
petals. They cannot
Le confounded with
Rosacewr, because
they have ouly 5
stamens ; nor with
Onagracere, because
thew fruit is supe-
vior and their parts
are not regularly J¥.

EUONYMUS,
Calyx 4-6-lobed. lat, with

a peltats disk in the

bottom. Tetals 4-6,

spreading, inserted in

the disk. Stamens 4-6,

iugerted into glands

projecting from the
disk,alternate with the
petals. Style 1. Cap-
sule 3- or 5-celled, with

3 or 5 angles; dehis-

cenceloculicidal. Seeds

from 1 to 4, with a

fleshy aril. — Shrubs

with square branches,

Leaves generally op-

posite. Peduncles ax-

illary.
1. E. enropeews (The Spindlc Tree; Flowers mostly
4-cleft. Petals acute, Branches smooth and even.
Leaves elliptieal-lancevlate, serrulated, smooth. Aril
red, enclosing the whole seed, ————Hedges and
shrubberies. A deciduous shrub, Wood hard, used
for making butchers’ skewers.

2. K. verrucosus, Tetals ronndish. DBranches terete, warted. Tcaves elliptical,
serrulate, smooth, Avil red, not covering more than half the seed..—(!(.:nfral
Europe. ~ Shrubberies. Flowers pale fuscous: that is to sny, green with minute
brown specks. .

3. K l?tfz:folim. Branches somewhat compressed, smooth. Leavps oblong-elliptical,
gerrulate, smooth. Capsules somewhat wiu_ged,————-—Alps of Lwrope.  Shrubberies.
Capsule purple, with an orange-coloured aril,

Fig. C-XVI. b —~Eunonymus europieus, * A flower magmifieds
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STAPHYLTA.

Calyx b-parted, with an urceolate disk. Petals 5. Ovary 2- or 8-lobed. Styles 2 or 3,
sometimes combined. Fruit wembranous, of 2 or 3 cells, resembling an inflated

_ Pla. CXVIIL

b Vi, OXVIT

bladder. Scedsbony,

roundish, truncate at

the hilum.—Flowors
large, white, in race-
mose panicles.

1. 8. pinnata (The
Bladder Nut), Leaves
piunate; leaflets 5-7,
oblong-lanceolate, quite
smooth, serrated. Flow-
ers in racemes.
Shrubberies. A decidu-
ous shrub,

ORDER XXI. RHAM-
NACEZ, -—RHAM-
NADS.

EssExTiaL  CHA-
racter.— Calyz 4-
5-cleft, with a valvate
astivation,  Petals
distinet, cucullate, or
convolute, inserted
into the orifice of the
calyx, occasionally
wanting,  Stamens
opposite the petals.
Disk fieshy.  Ovary
superior, or half su-

erior, 2- 3- or 4-
celled.  Fruit fleshy
and indehiscent, with

2 or 3 erect seeds ;

or hard and dry.

Fig CXIX.

Fig. CXV1. r.—Branch in flower of Rhamnus Frangula.
PFig CXVIL—Rhammnus catharticus. Fig CXVIIL.—R. Alaternus. Tig. CXIX.~R. Frangula.
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Trees or shrubs, often spiny. Leaves simple, alternate, with minute stipules.
Flowers axillary or terminal, small and inconspicuous.
** The valvate wmativation of the calyx and tho stamens opposite the petals, which

stand over them like hoods, will enable the student to know the plunts of
this natural order. The petals, however, are sometimes sbsent,

Iy CXIX A

Culyx flat, 5-cleft, dociduous, ecut round at the base, which remaing adherent to the
fruit. Pctals and stamens arising frown the edge of a fleshy disk. Styles 2—8.
Drupe succulent.

1. Z. vulyaris (The Jujube tree). Leaves ovato, retuse, toothletted, shining, pale
green.  Prickles in pairs or missing.— —Syria. Flowers green. From the fruit of
this Jujube lozenges, so much employed in sore throut, are prepared.

PALIURUS.
Flowers like those of Zizyphus, Fruit dry, surrounded by a broad ciroular wing.

1. P. aculcatus (Clirist’s thorn). Branches downy. Leaves ovate, 3-nerved. Prickles
strong, hooked backwards.- Syria. In gardens. A very common hedge plant
in Italy..ﬁ grom this specics the crown of thorus was made in which our Saviour
waos crucified,

RHAMNUS.
Calyx urceolate, 4-5-cleft. Petals 0, or emarginate. Anthers ovate, 2-celled. Disk

Fig. CXIX. ¢.—Rhamnus catharticus in flower and fruit.
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thin, overspreading the tube of the culyx. Ovary suporior, 3- or 4-colled. Styles

3 or 4, distinet or united. 1'ruit fleshy, with 3 or 4 indchiscent stones.

1. R. catharticus (Buckthorn). 'Thorus terminal, Flowers 4-cleft, dicecions. Leaves
ovate or oblong, serruted  Stem erect.  Berry with four stones, - ———— Hedges, A
decitduous shrub, whose borrics are purgative, and used by dyers for producing a yellow
colour. 'They have a small gland at the end of each of the tecth of the edge.

2. R. Frangule (Black Aldery. Thorns none. Flowers all perfect. Style simple.
Leaves entire, elliptical, acute, smooth. Berry with two stones, black. Hedges
aad wonds. A deciduous slirnb,  Its berries ave purgative. Its wood makes the best
charcoal for rifle powder.

3 R. Alaternus (The Alaternus). Thorns none, Leaves vvate, elliptical or laneeo.
Iate, distantly toothed, quite smooth, coriaceous, evergrecn. Racemes axillary, ve
short  Flowers dimecions. — Istria.  Strubberis. An evergreen shrub. This
very conumon and beautiful evergreen is ofteu mistaken for a Phillyrea. It may be easily
kuown by its leaxos being alternate, not opposite,

ORDER XXI. FABACER—LEGUMINOUS PLANTS.

Bssentiar, Cuaracter. Cuolwx 5-parted or DB-toothed, very often irre-
gular, and with the segments varionsly combined.  Petals 5, inserted into
the base of the calyy, cither papilionaceous®, or regularly spreading.  Sia-
mens 10, cither distinet or monadelpheuws, or dindelphous.  Orary simple,
superior, I-eelled, 1- or many-seeded ; style simple, proceeding from the
upper wargin ; stigma simple.  Frudt o legume.  Seeds attached to the

Ps

upper suture, solitary or scveral ; embryo destitute of albumen, cither
straight, or with the radicle bent upon the cotyledons ; cotyledons cither

* Papilionaccous, or buttcrfly-shaped, is when th dard
0 aped, h ¢ upper petal, ralled the standard, is lar
and spreading, and two other potals, called wings, are small u.nd’mmd forward, preui;lg \lpng:
two other petals joined together into a feel. ’
. S}f& CXX.—Pisum sativam. 1. A digram of the flower : #8opals, p petals, e stamens, ¢ carpel ;

2 ha"ug‘re :l:;: :‘t]:mdsnd, 2 wings, ecar, carina or heel, ¢ enly ¢ 5 3. stamens : ¢ culyx, €L, stamens, 3t style,
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remaining under ground in germination, or elevated above the ground, and
becoming green like leaves.— Ilerbaceous plants, shruds, or trecs, extremely
variable in appearance. Leavcs alternate, most commonly compound ;
petiole tamid at the base. Stipules, 2 at the base of the petiole, and 2 at
the base of cach leaflet. Pedicels usually articulated, with 2 bractlets
under the flower.

** 8o far as tho European Flora is concerncd, the pg.pilion.nceous flowers gene-
rally characterise this order. In other countries, it varies very much from
that structure. The legume, as the fruit is called, is very often twisted or
shortened in a remarkable manner, 8o as to have no rescmblance to that of
the Pea, which is generaully taken as an illustration of it. Thix is well shown
by the anncxod illustrations —1. Is the straight lomentaccous or jointed leguime
of Erchynomene americann; 4. The curved membranous one of Medicago

radiata; 7. The tough spiral one of

Medicago orbiculata, onc of tho plants

culled Spails; 5. The kidney-shaped

one of Medicago circinata; 2. The
coilod up knobby one of Scorpiurus
sulcata, the Caterpillar plant : 8. The
round-netted one of Molilotus italica ;

G. The thin one, notched on both

adges, of Biserrula Pelecinus.

\*_L;‘Ji_,j\j‘ A ‘;{\%4
ARAVEGTEN
, L9 f’{f‘: I -

Fig. CXX1.

CYTISUR
Calyx 2lipped ; the npper lip gonerally

eutire, the lower slightly S-toothed.
Standard ovate, large. Kecl very
blunt, enclosing the stameng. Stamens
monadelphous. Pod compressed, flat,
many-seeded, without glands.—Shrubs
with yellow, white, or purple flowers,
and ternate leaves.

1. C. scoparius (The Broom). Leaves
ternate, or solitary. Branches angular,
without thorns. Legume fringed. Style
very long, curled inwards. Stigma ter-
minal, minute, capitute,—— Heuths and
commons.

2. C. alpinus (The Scotch Laburnum).
Smooth. Racemes lateral, many-flowered,
| pendulous. Leaflets ellipticnl, somewhat
Fiyr CXXL b downy at the edge with spreading hairs.

Fig. CXXI b —Cytisus scoparmia
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Pods smooth, with the upper suture winged.——Shrubberies. A tree. The secds of
this and the noxt are extremely poisonous.

8, C. Laburnum (Common Laburnum). Closely downy. Racemes lateral, many-
flowered, pendulous. Leaflets elliptical, smocth above, Pods silky, with the upper
suture ungular and carinate.— —Shrubberics. A tree.

4. C. nigricans, Closely downy. Racemes torminal, many-flowered, erect. Leaflets
obovate and oblong, smooth above. Calyxes without bracts.——Midland parts of
Eurave, Shrubberies. A deciduous bush,

GENISTA.

Calyx 2-lipped; the upper lip 2-partod, the lower 3-toothed. Stamens monadelphous.

Keel blunt. Leaves simple, or ternatec.

1. G. tinctoria (Dyer’s Broom). Erect. Spinos none. Leaves simple, lancoolate,
nearly smooth. Flowers in racemose spikes. Corolla and legumes smooth, — Wild
in thickets, Flowers yellow. Dyos yellow.

2. G. pilosn. Procumbent, Spincs none. Lenves simple, obovate-lanceolate,
folded up, silky on the under side. Flowers axillary. Corolla and legumes downy.
——Ieaths and moors. Flowers smaller than in the last and brighter yellow.

3. G.anglica (Peity Whin). Spines very numerous. Loaves simple, ovate-lanceolato,
smooth, Flowers axillary. Corolla and legumes smooth.——Commons and moors.
The calyx distinguishes this from all forms of Ulex.

LUPINUS.

Calyx bilabiate. Stamens monadelphous; anthers half sterile; style subulate,
ascending.  Stigma capitate. Keel rostrate. Tod corinccous, with spongy
partitions,

1. L. hirsutus (Dutch Blue Lupine). Flowers large, blue, or piuk, alternate, with
little bracts at the base of the ealyx. Upper lip of the calyx 2-parted, lower §-trifid.

Leaflets oblong, or obovate-cuneate, hairy on both sides.—— Gardens. An annual.

ULEX
Calyx with 2 bracts, 2-lipped; theupper lip with 2, tho lower with 3 teeth. Stamens
monadelphous. Pod oval-oblong, turgid, scarcely longer than the ecalyx, few-
sceded.—Branching spiny shrubs. Flowers solitary, yellow. Pods villous.
1. U. europaus (Furze). Teeth of the calyx obsolote, converging. DBracts ovate,

lax. Branches crect, downy, angular, spiny. Lleaths and commons. A useful
food for horses and other animals.

ONONIS.

Calyx campanulate, 5-cleft, with linear scgments. Standard large, streaked. Stamens
mouadelphous. Pod turgid, sessile, few-sceded.—Herbaceous plants orunder-shrubs.
Loaves ternate, occasionally simple.  Flowers axillary, yellow or purple.  Pedicels
often bearing a bristle indicating an abortive floral leaf.

1. O. spinosa (Rest-harrow). Stem mnearly ercet, spinous, with one or two separate
rows of hairs. Leaves tcrnate, oblong, wedge-shaped and entire towards the base.

Flowers pink, solitary. Lobes of the calyx shorter than the pods,—-Jields.

GALRGA.

Calyx campanulate, 5-toothed, withering. Keel obtuse, monopetalous, Stamens
monadelphous : the teeth united half-way; filaments subulate. Style smooth,
filiform. Tcgume 2-valved, linear, somewhat terete, torulose, obliquely striated.

1. G. officinalis (Goat’s Rue). T.eaves pinnate ; leaflets lancoolate, mucronate, smooth.

Stipules broad-] late. R louger than the leaves. Germany, in marshy

or wet places,  Gurdens, common, ’

CORONTLLA.

Calyx short, campanulate, 5-toothed ; the 2 upper teeth united above the middle.
Keel rostrate. Stamens diadelphous: the longer filaments dilated at the apox.
Legume long, straight or curved, jointed more or less,

1. C. Emerus (Scorpion Senna), Shrubby, erect. Leaves pinnate; leaflets 7—9
obovate; stipules free, lanceolate. Claws of petals three times as long as the calyx.

Y

Germany. C in shrubberies.  Flowers bright yellow. Leaves very purgative.
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GLYCYRRHIZA.

Ji r toeth united as far as the middle. Petals of keel

Calyx twolipped, the two uppe separate, acute, Stamens dia-

delphous. Legume 2-valved,

ovate or oblong, compressed,
1—4-seedod.

1. Q. glabra (Liquorice).
Leaves pinnated ; leaflots ovate,
blunt, resinous on the under
side. Stipules 0. Spikesstalked.
Flowers  distant. Legumes
smooth. South of Europe.
Gurdens ; occasionally in fields.
The root yields the well-known

- sweet. extract called Liguorice,

——

ONOBRYCHIS.

_— Calyx 5-cleft, with nearly equal
divisions. = Kcel obliquely
N\ truncate, louger than the
A\ wings, Stamons dindelphous;

filaments subulato. Logume

1-jomnted, compressed, in-

dehiscent, onc-seeded, vari-

ously wrinkled; the upper

odge thick and straight, the
~>——— lower curved, toothed, spiny
or lobod.

/7~ 1. O.sativa (Saintfoin). Stem
ascendig, 2-—3 foet high. Leaves
pmnate ; leaflets in 8 pairs with
an odd one, oblung, acute.
Flowers in close long-stalked
spikes. Legume with elevated
network at the side, and with
spiny tecth on the edge and

b disk. Cuommonly cultivated

I for cattle in chalky districts.

f Flowers rose-coloured, with

i darker streaks, and the tip of
Fig (XXL e the wings violet.

TETRAGON!

Calyx 5-cleft, or 5-toothed. Keel beaked, asconding. Stamens diadelphous; fila-
ments dilated at the upper end. Legume with 4 leafy wings.
1. T. purpureus (Winged Pew). Flowers solitary or in pairs. Peduncle as long as

the leaf. Flowers yellow or purple.——Common 1 Gerdens. The winged pods are
very peculiar.

S8CORPIURUS.

Calyx short, campanulate, 5-toothed, somewhat 2-lipped. Keel acuminate. Stamens
diadelphous ; their filaments alternately dilated. Legume circinate, covered with
rows of warts, and consisting of 3—6 one-sceded joints,

1. 8. sulcatus (Caterpillars). ~ An anuual. Stipules membranous. Leaves simple,
entire. Puduncles axillary, larger than the leaves, 1—4-flowered. Legume with all
the warts of the samc size, those at the back being a little hooked. Gardens.
Me . The legume of this is represented at p. 55, fig. cxxi, 2.

2. 8. subvillosus (Caterpillars). Like the last, except that the inner ribs of the
logzt:x’e ?“r: even, and the outer furnished with 6-3 hooked spines. Gardens
with the last.

Fig. CXXI. e.—~Glycyrrhiza ¢labra.
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MELILOTUS,

Calyx tubular, 5-toothed. Keel sinple ; wings shorter than the standard. Pod longer

than the ealyx, coriaceous, 1- or few-seeded, indehiscent, of various forms.—Herba-

¢ ceous plauts. Stipules

adnate to the petiole.

Leaves 8-leaved ; Jeaf-

Jets  often toothed.

Flowers in loose ra-

ecmes, cither ycllow
or white.

1. M. offirinaliz (Com-
mon Mclilot), Racemes
uunilatera], rather lax.
Legume ovate, acute,
trausversely  wrinkled,
hairy and compressed at
the upper edge ; with two
sceds. Stem ercet.  Sti-
pules awl-shaped — —
Fields. Flowers yellow.

2. M. carulew (Swect
Mclilot Qld Sow.) Flow-
ers blue, in round hewls.
Pods extended into loug
beaks, streaked  with
longitudinal veins.,  Sti-
pules ovate, awl-pointed.
Leaflets oblong, lanceo-
late, finely sorrated.—
Gurdens. The  whole
plant has a singular and
not nnpleasant avomatic
smell Tt is said to rive
Swiss  checse ealled
Schapziger.,

Flg. CX X1 —NMehlotne carnleas

Calyx somewbat eylindreat, 5 dleft. Keed rather distant from the standard.  Stamens
diadelphous,  Pod many-sceded, variable in form, always faleate or spirally twisted.
Hobaccous plants or shrubs  Stipules usunlly cut.  Leaves stalked, tiifolinte 5
leaflets toothed,  Peduncles axillary, with 1, 2, or many flowers,  Flowers yellow o
purple.

1. M. tuplinae (Black Nowsuck). Spikes ovate, ercet  Legumes hidney-shaped,
ragged and vciny, single-seeded,  Stem procurnhent. Commone and ficlds.  Flowers
small, ycllow.

2. M. satira (Lucernc). Racemes upright, many-flowered. Legumes sickle-shaped.,
Stem procambent.  Leaflets emarginate with & point, toothed at the end. Felds.
A perennial.  Flowers blue.  Much cultivated for horse forage.

3. M. seutdlata (Swails).  Peduncles 1-3-Howered, shorter than the leaf. Legumes
unarmed, snail-shaped, convex below, flat above ; with about 6 concentrically spiral
turns.  Stipules ovate, twotbed.  Leatlets clliptieal, finely toothed, the lower ohovate.
——Gurdens. An anmual,  Flowers yellow.  This curious plant derives its name from
the singular nature of its fruit, which is twisted like the shell of a snail 1t is repre-
Fented ot Noo 7, of cut CXNT.

The following are also commonly cultivated in Gardens, and may be purchased in
the large scedshops under the English names added to them. They are all annuals,
inhabiting the southorn parts of Kurope.

4, M. orbicularis (Snails). Legumes unarmed, snail-shaped, orbicular, depressed,
lenticular. with about 6 turns overlapping each other by a membranous edge.

5. M. tribulvides (Hedgehoys). Legumes spiny, snail-shaped, eylindricas, stightly
hairy, with about 5 turns which are thick and spiny along the back.

6. M. disciformis (Hedgehoys). Legumes enail-shaped, depressed-cylindrical, sooth,
with 5 looss turns smooth and blunt at the edge, the uppermost heing unarmed,
tha rost, with 2 rows of spines.
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TRIFOLIUM,

Calyx tubular, persistent, 5-cleft, not glandular ; with subulate segments, Keel shorter

both wings and standard. Stamens diadelphous. TPod small, indehiscent, often

ovate, with 1 or 2 sceds, shorter than the calyx by which it is covered, seldom oblony,

with 3 or 4 secds, and a little Jonger than the calyx.—Herbaceous plants. Stipules

adhering to the petiole. Leaves 3- or 5-leaved. Flowers in heads or densc spikes,
bracteate, purple, white, or pale yellow, Petals in some species united.

1. T. repens (Dutch Clover). Heads globose. Flowers somewhat stalked. Legume
within the calyx, 4-seeded. Stems crecping, solid.——Pustures. Ilowers white.
Pcrennial,

2. 1, medium (Cow-grass). Spikes laa. Stoms zigzag and branching. DPetals nearly
cqual, Stipules tapering, converging. Two upper calyx-teeth rather the shortest.——
Pastures.  Flowers purple. Dercnnial.

3. T. pratense (Purple Clover). Spikes dense. Stems ascending. Petals unequal.
Calyx hairy; four of its teeth equal. Stipules ovate, bristle-pointed.-——Pastures.
VFlowers purple. Biennial. These three species are commonly cultivated by farmers ;
the others are ouly weerds.

4. T. arvense. Spikes cylindrical, very hairy. Stipules lanceolate, bristle-pointed
Calyx-teeth longer than tho corolla, permancutly bristle-shaped. Leaflets linear
obovate.~ —Ficlds. Flowers very small, pink.

5. T. minus. Heads homispherical.  Flower-stalks straight, rigid.  Standard nearly
even. Stems prostrate. Stipulos ovate. Common footstalk very short. Style4 times
% short as the legume, Fields. Flowers yellow, eventually bent downwards,

Calyx tubular, 5-cleft ; wings about as long as the standard ; heel beaked.  Pod cylin-
drieal or compressed, wingless ; style straight, st hulate.— Herhaceous plants.  Lenves
ternate.  Stipules leafy. Peduncles axillary, from 1 to G-flowered, supported by a
floral leaf. Flowers yellow, rarcly white or pink.

1. L. cornienlatus. Heads depressed, long-stalked, of few flowers. Stems recum-
bent, pithy. Legumes spreading, very slender, nearly cylindrical.  Claw of the standard

ol "¢, Filaments all dilated. Commons and fields. Flowers yellow.

B -

COLUTEA.

Calyx 5-tgothed ; the upper tecth shortest.  Standard spread flat, with two callosities.
Keel terminated by a short tiuncated beak.  Stataens diadelphous ; hilaments filiform.
Style hooked at the point, hairy from the base to the apex.  Legume stalked, inflated,
1. C. erborescens (Dladder Senna).  Leaflets clliptical, retuse. Callusities of the

standard short. Legumes quite closed.~———Shrubberies. A deciduous shrub.  Flowers

large, yellow.

Calyx with bracts, tubular, nearly equally 5-toothed. Keel very small and compressed.
Stamens diadelphous. Pod compressed, consisting of numerous 1-sceded, indehiscent
joints, truncate cqually on each side, with parallel margins.~—Hairy anmuls ~ Leaves

innate. Stipules small, adhering to the petivle. Ieduncles axillary, few-flowered.

flowers small, white or rosc colour. A lJeafy pinnated bract under each head.
1. O. perpusillus (Birdsfoot Trefuil). Leaves pinnate. Flowers capitate, accom-
panied by a leaf. Legumes incnrved, bearded.——Commons and fields.

VICIA.

Calyx tubular, 5-cleft or 5-toothed, the 2 upper teeth shorter than the others. Stamens
diadelphous. Style filiform, at nearly right angles with the ovarium, villous on the
upper #ide, and below the apex en the under. Pod oblong, 1-celled, many-seeded.
Secds with an oval or linear lateral hilum.—Climbing herbaceous plants. Leaves
abruptly pinuate, with a tendril in place of an odd leaflet, Stipules generally sagit-
tate. Peduncles axillary, either long and many-flowered, or short and 1-flowered.

1. V. sativa (Common Vetch). Flowers nearly sessile, mostly in pairs. Leaflets
elliptic-oblong ; lower oncs abrupt. Stipules with a blackish depression benenth,  Seeds
orbicular, smooth. —Ficlds. g‘lowers purple.

TISUM.
Calyx with foliaceons segments, the 2 upper shortet.  Standard lmge veflxed.  Style
¥
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compressed, keeled, villous on the upper side. Pod oblong, compressed, not winged,
many-seeded. Seeds roundish, with a roundieh hilum.—Annuals. Leaves abruptly
pinnate, of 3 pairs, with a tendril in place of a terminal leaflet. Stipules large.
1. P. sativum (Garden Pea). Stipules ovate, half-

cordate, toothed at the base. Icaflets in 3 pairs,

ovate, eutire, wavy at tho edge. Peduncles 2- or many-

flowered. Seeds globose, pale straw-coloured.——Gar- 7

dens.  Flowers white.
2. P. arvensc (Grrey Pea). Stipules ovate, half-cordate,

toothed at the base. Leaflets in 2 or 3 pairs, ovate, cre-

nulated. Peduncles with about 2 flowers. Secds angu-

lar, impressed, brown spockled.- Liclds.  Flowers

purple. \x ‘
~

v
The same as Vicia, but the seeds oblong, with a long scar - i} iy
on the shorter edge, the peduncles shorter than the AW
flowers, and the pods \\

leathery, and tumid.

1. F. wulgaris (Garden
Bean). Racemes anillary,
2-4-flowered, very short
Leaflets terminated by a
mucro, the upper in 2 paivs, §,
elliptical, obtuse. Pods
dowany. Sceds pale straw
eolour, with a black hilum.
——Gurdens.

Calyx bilabiate ; the upper
lip 2-, the lower 3-toothed.
Style bearded ahove, spi-
rally twisted, together with
the stamens and keel. Le-
gume with soft spongy par-
titionsseparating theseeds.
1. P. rulgaris (Kidney-

bean). Leaflets 3, ovate, acu-

minate. Racemes stalked,
shorter than theleaves. Stem
dwarf, erect.: Gurdens.  An annual,

2 P. multifiorus (Running Kidncybcun). Leaflets 3, ovate, acuminate, Racemes
stalked, longer than the leaves. Stem twining.——Gardens. A perennial, with tuber-
ous roots.

Tig. CXX 1L

ORDER XXI1I1. ROSACEZA.—ROSEWORTS.

EsseytiaL Cmanacter.—Calyz 4- or 5-lobed, permanent, with a disk
either lining the tube or surrounding the orifice. Petals 5, perigynous,
equal. Stamens indefinite, arising from the calyx, just within the petals.
Ovaries superior, cither solitary or several, 1-cclled, sometimes cohering
into a plurilocular pistil, and adhcring to the calyx ; sfyles lateral 5 stigmas
usually siple, and emarginate on one side. Fruit cither 1-seeded nuts, or
acini, or pomes, or drupes, or follicles containing several seeds.— Herbaceous
plants, or skrubs, or trees. ILeaves simple or compound, alternate, usually
with 2 stipules at their base.

*4+* Thesc plants have much general rescmblance to Ranunculacese, but are known

by their perigynous stamens, and permanent calyx. The following genera form the

most genine type of the order, from which the two sub-orders of Pomere and
Amygdalewm are » strongly marked departure.

" Fiy, XX [17.—Plsum sativam, the ganden Poa.
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Sub-Order 1. Rosex.

EssENTIAL CHARACTER.—Carpels several, distinet from each other and
from the calyx.

BPIRAEA.

Calyx 5-cleft, persistent. Stamens from 10 to 50, iuscrted along with the petals upon a

disk adhering to the calyx. Follicles 1 or several,
distinet, or occasionally cohering by the base.

1. S. Ulmaria (Mcadow Sweet). Leaves interrupt-
edly pinnate ; downy beneath ; the terminal leafiet
Jargest and lobed. Stemn herbaceous. Flowers cymose,
with many styles. —- - - Meadows.

2. 8. Filipendula (Dropwort). Leaves interruptedly
pinnate ; lcuﬂ‘ets uniform, sexrated, smooth. ~Stem
2;::‘1&2:;;?&. Flowers cymose, with many styles. Tig. CXX1V.

3. 8. hypericifolia (Jtalian May). Leaves obovate, entire or toothed, smooth. Flowers
small, white, in corymbs, which cover all the ends of the drooping branches. —— -
Shrubleries. A deciduous shrab.

FRAGARIA.

Calyx concave, 5-cleft, with 5 external bractlets, TPetals 5. Stamens indefinite.  Fruit
consisting of wnerous swall nuts, placed upon a suceunlent receptacle. Seed inverted
—Herbaceous plants, propagating themselves by runners.  Leaves ternate or simple,
1 F. vesca (Wood Strawhersy).  Calyx of the fruit reflexed.  IHairs of the footstalks

widely spreading ; those ot the partial flower-stalks close-pressed, <ilky. — Woods.

lig. XXV,
I'"l;g CA XV.—_I"nmﬁu vescs, Or Wild Str:uwherry-. 1. A flower magnified; 2. a perpendicu’ar sec-
tion of it, 3.a carpel cut through perpendicularly ; 4, do, showing the embrvo,
F2
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Calyx concave, b-cleft, with 5 external bractluts. Petals 5. Stamene indefinite. Fruit
consisting of numerous small nuty, tipped with the hardened persistent naked styles,
and placed upon a dry
receptacle. Seced ascend-
ing. —Herbaccons plants
with compound ler

1. G. wrbanum (Avens).
T.eaves ternate ; radical ones
somewhat lyrate. Stipules
rounded, cut. Flowers nearly
upright.  Styles naked.—
Hedges,  Flowerssmall, yel-
low.

2. G. rirale. Radical leaves
lyrate-pinnate, cauline ter-
nate. Flowersnodding Calyx
purple.  Petals dull orange
colour, the length of the
ercet calyx. Indurated styles
double-joiuted, the wppe
joint shaggy and as long as
the lower, which is hairy at
the hase. ———Marshes and
small vivulels.

Calyx somewhat campanu
late, A-lobed, withont ex-
ternal bractlets. Petals 5.
Stamens indefinite  Frnt
consisting of numerous
suceulent drupes, placed
upon an clevated dry ve-
ceptacle.  Sced mverted.
~—shrubs or herbaceons
plants. Stemsusually long
and procumbent, sterile
the firnt year, bearing
flowers and fruit the se-
cond, and then perishing.
Leaves exther simple, ter-
mte, quinato, pedate, or
pinnate, always more or
loxs divided at the margin.

1. R. Jdeus (Raspberry).
Stem round, erect, sinooth,
with downy branches; their
pricklesstraight and slender.
Leaves pinnate, of & or 3
ovate, rather angular leaf- Fur XXV b
lets. very downy bheneath.

Clusters prickly, somewhat compound. Flowers pendulous. Gurdens and woods.

2. R. fruticosus (Bramble). Stem arched, angular, furrowed, aculeate, smooth.
Lenflets quinate, ovate-oblong, acute, white and downy beneath. Tanicle decomn-
pound, narrow, straight. Calyxes reflexed, almost unarmed.-————Hedges.

3. R. corylifolius (Bramble). Stem arched, angular, prickly and glandular in various
degrees. Leoflets guinate or ternate, rugose, not shining, green beneath with coarse
haws,— ——Hedgerows.

N.B. R. frutirosus and corylifolins have heen greatly subdivided into

othor supposed

K}

ki
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species by some modern writers. It is, however, doubtful whether they do not all
in reality belong to the two types here mentioned.

POTENTILLA.

Calyx concave, 4 or 5-cleft, with 4 or 5 external bracteolm. TPetuls 5, Stamens indefi-
nite. Fruit consisting of numerous swmall nuts, placed on a dry elevated receptacle.
Seed inverted.—Herbaceous plants or shrubs. Leaves compound. Stipules adher-
ing to the petiole. Flowers whito, yellow, or purple.

1. P, reptans. Leaflets §, obovate, serrated. Stem creeping. Flower-stalks axil-
iary, long, single-flowered. Petals 5. e Hedges,

2. P. Tormentilla. Stemn asconding. branched. Leaves almost sessile. Stipules none,
or 3-toothed. Flower-stalks long, uxillary, single-flowered. Petals 4. Hedges.

3. P. ansering (Guoscwort, Sdver-wced), Leuwves interruptedly pinnate, serrated,
silky. Stcra erceping.  Stalks axillary, solitary, single-flowered. Commons and
ditch sides in moist places,

4. 1. Fraga i (Steride Strawberry). Leaves ternate; leaflets obovate, rather shining,
wiky. Petals aslong as calyx, white. Stem prostrate.————— Dry banks und woods in
the spring.  Once called Fragarin sterhs, but not a Fragaria, beeause the torus is dry
and permaneut, not succulent and deciduous.

COMARUM.

In all respeets like Potentilla, except that the achaua stand on a permancnt spongy
1eceptacle or torus, (If the torus were deciduous this would not differ fiom
Yragaria.)

1. C. palustre (Marsh Cinquefoil). Leaflets 7, lanceolate, deeply serrated, the upper
one quinate or ternate.  Stipules ovate.  Flowers deep dull purple, with the petals
wmuch shorter than the ealyx.—— —Maurshes und bugs.

ROSA.
Nuts muncrous, hairy, terminated by the persistent style, and enclosed within the fleshy

Fig LXXVI

tube of the ealyx, which is contracted at the orifice, where it is surrounded by a
fleshy dink. Sepals 5. Derals 5. Stamens indefinite. Shrubs with prickly or naked
stems.  Leaves pinnate.  Flowers red, whito, or yellow, usuully fragrant.

1. R. arvensis. Root-shouots long, trailing.  Prickles unequal, falcate. leaves deci-
duous, glaucous beueath.  Styles umited into a columm. Hedges ; in chalky
coundrics chiefly.

2. R. canina (Doy-Ros). Teaflets ovate, ncute, smooth on both sides. Prickles
faleate, even-sized.  ¥ruit red, with deciduous sepals, and supported by permanent
bracts. Hedge-rows,

8. R, spinosissima (Scotch Rosc). Leatletn ovate, acute, smooth, with simple serra-
tures, Prickles straight, very numerous and unequal, many of them glandular. Fruit
black, with permanent sepals, not supported by bracts. Hedges.

4. R. rubiginosa (T'he Sweet-briny). ~ Leaflets roundish-ovate, covered on the under
side with fragrant resinous glandular hairs, Hedge-rows and gurdens.

Fig CXXVI.—1. Vertieal soction of tho Rowor of o rose ; 2. monstrous state of it, with the recepe
tucle flattened ; 3. ripe nut cut perpendicularly.
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AGRIMONIA,
Calyx turbinate, with a 5-cloft limb which curves inwards ufter flowering; beneath
the calyx numerous soft hooked prickles, which become hard and larger when the
fruit iy ripe. Petals 5. Stameuns about fiftcen, arising from the outside of an

Ihg. CXXVL b

aunular faucial disk. Carpels 2, with termmal styles; when ripe often solitary and

invested by the hardened bur-like calyx.

1. A. Bupalorium (Agrimony). Leaves interruptedly pinnate; leaflets oblong-lancoo-
late, serrate, hoary with hairs on the under side; some small lobes interposed.
Spikes long, rod-like. Flowers yellow.———Hedge-rows and woods.

N.B. This genus offers so direct o transition to SaNcuIsoRzs (p. 109), that it would
uctvally Lelong to them if it had no petals.

a: e ayerpendicular scetion of flower.
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Sub- Order II. Pomex.

EsseN1TAL CHARACTER.~—Calyx superior. Ovavies from 1 to 5, adher-
Lo, ing more or less
to the sides of
.END the calyx and
each  other ;
styles from 1 to
5 ; stigmas sim-
ple.  Fruit a
pome, 1- to 5-
celled ; the en-
docarp  cither
cartilaginous,
spongy,or bony.

Tig. CXXVIL T'rees or shrubs.
Leaves alternate, stipulate, simple, or compound.  Flowers in terminal
cymes, white or pink.

Prrus.

Calyx 5-toothed. Petals roundish, s?reading. Styles 2,'3, or 5. Fruit fleshy, with 5
distinet cells. Tndocarp cartilaginons, Seeds 2 in each cell. Testa cartilagi-
nous.—Trees with serrated, undivided, or pinnatul leaves, and cymose flowers.
Bractexe deciduous,

Fig. CXXVIIT.
I'ig. CXXVIL—1. A perpendicular section of m"a—x_ lo_; lc. remains of the calyx; ¢. remains of sta-
mens ; . fleshy sides of the calyx tube ; end. end lyp‘ m. P, ¢p. ept ) - 80ed ; 2. & crosu
section of the smne.
Fig. CXXVIII—Pyrus communis, the Pear-Tree. 1. A flower divided vertically ; 0. ovary ; st styles
& supals; ¢ etamens ; p. petnls; 2.a cross section ; 3. a perpendicular section of a ipe fruit.
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L P Malus (Apple). Lenves siinple, seraated, ruguse.  Flowers in 4 simple scasile
wbel,  Pruit ;Sm'b'gue)am at each end, not gritty round. Orchards and gardens.

2. P. communis (Pear). Leaves simple,
ovate, scrrated.  Flower-stalks corymbose,
Fruit turbinate, gritty. Orchards and
gardens. .

3. . Aucuparia (Mountain Ask). Leaves
piunate ; leaflets uniformn, serrated, smooth,
Flowers corymbose. Styles about 3, Fruit
globular,—-— Plantations and woods.

4. P. torminalis (Service Tree). Leaves
cordate, ovate : lobed in a pinnatifid manuer,
when young downy beneath. TFlowers corym.
hase.- ~—- Woods and plentations.

Segments of the ealyx acute. Petals roundish,
Styles 2 to 5. Fruit oval or round, conceal-
ing the upper ends of tho carpels. En-
docarp hony.—Trecs with lobed leaves,
Flowers corymbuosge,

1 C. Oeyarantha (Whitethorn). Leaves obo-
vate, wedge-shaped, cither entire, trifid, or cut,
quite smooth, and rather lucid.  Flowers in
corymbs, with from 1 to 3 styles. Calyx
Fig. CXXIX. destitute of glands. — - —— Hedges,

Sub-Order II1. ...
IsseNT1aL Citaracten.-~ Calyx with the tube lined with a \-axy disk,
Carpel superior, solitary.  fuit a drupe.

AMYGDALUS.
Drupe covered with a woolly shin,and having astone marked by deep irregular furtows,
L. A, communis (Afmond). Tlesh of the drupe dry, splitting spoutaneously intn
two valves, - —- Gardens. ~ A tree,
2. A. Persica (Pcach.) Tlosh of the fruit juicy, not splitting. Gardens. A
tree,  No douht a cultivated variety of the almond.

CERASUS,

Vernation condupliente. Druye
not covercd “with bloon,
with & smooth stone not
furrowed at its inmer edge.

Fig. CXXAL

V. C. lusitanicu (Portugal

Laurel).  Racemes straight,

axillary, longer than the leaf.

Leaves ovate-lanceolate, ser-

vated, not glandular, ever-
green— -——Gardons.

2. C. Laurocerasus (Com~

Tie CAAN. nllmz I,laurcl). Racemes shorter

X than the leaves, Loay .

lanc olate, distantly serrated, corimeoous, evergreen.  IFruit black, roundesl‘:i"'.:ct:.

Gurdrns. A native of the Coast of the Black Sea., ’

) ~Leaf olhl-‘yn; &mnﬁmlla.

F }
g € 'X‘S —Unmbl of the commen Cherry,
Fig. CXX XL~ Vertienl section of the flower ofa C'herry s o, ovary; . scpal; p. petal, ¢ stumons
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8. C. Padus (Bird Cherry), Racemes long, pendulous. Leaves ovate-lanceolate,
acuminate, thin; mnooth be-
neath, with spreading serra-
‘ tures. Fruit round, bitter.
Woods,

4. C. communis (Cherry).
Umbels many-flowered, be-
fore the leaves, Leaves flat,
sm?oth, shining, romewhat
corinceous, elliptical, all acu-
minated. Gardens,

PRUNCUS.
Vernation convolute. Drupe
covered with bloom, with

a smooth stone deeply fur-

rowed at its inner edge.

L. P. Armeniaca (4pricot).
Flowers lateral, solitary or in
pairs, on short stalks. Lenves
ovate, somcwhat cordate,
Fruit downy. Gurdens.

2. I, domustica  (Plum).
Flower stalks solitary or in
pairs.  lieaves  lanceolate-
ovate,  Branches  without
thorns. Gurdens.

3. P. spinosa (Sloe, or Black-
thorn). Flower-stalks solitary.
Leaves Junceolate, smooth.
Dranches thorny at the end.
~Iedgerows. Fruitvery
anstere,

ORDER XXIV. ONAGRA-
(EA.~ ONAGRADS.
FssEXTIAL CHARACTER.
— Calyx superior, tubu.
lar, with the limb 4-lobed;
the lobes cohering in
various degrees, with a
valvate mstivation, Petals
( Fir CAXXL A equal in number to the
K lobes of the ecalyx, into
e throat of whick they are inserted. Stamens 4 or 8, inserted into the
wlyx 3 Jilaments distinct ; pollen triangular, usually cohering by threads.
ary of 4 cells 3 style filiform ; stigma either capitate or 4-lobed.  Fruit
baccate or capsular, many-seeded, with 4 cells.  Seeds numerous.— Ierba-
ceous plants or shrubs. Leaves alternate or opposite, simple, entire, or
toothed.  Flowers red, purple, white, blue, or yellow, axillary, or terminal.
*«* The ,/, which exists in «ll the parts of the flower, will usually indicate this
?!}lel;‘ with sufficient precision, if attention is paid to the ovary being
inferior.

ETILOBIUM.

Culyx tubular, with a 4-parted limb, which falls off after flowcring, Pctals 4. Sta-
mens 8, Capsule linear, bluntly 4-cornered, with 4 cells, 4 valves, and mony reeds.
Seeds pappose.—Herbaceous plants. Leaves opposite or alternate. Flowers axillary
and solitary, or terminal in spikes, purple or rose colour.

Fig CXXXI. 6 —Cerasus Laurocerasts
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1. E. angustifolium (French Willow). Leaves scattered, linear-lancecolate, veiny,

smooth, Petals unequal. Stamens declinate.

W,
LR
IN

g, UXXXI ¢

Gardens.

2. E hirsutwn (Codlings and Cream). Lenves half clasp-
ing the stem, ovatelanccolate, hairy. Stem copiously
branched. TRoot creeping. Meadows and ditches.

3. K. montanwmn. Lewnves stalked, ovate, toothed. Stem
round. Stigma in 4 deep sogments. Hedge-rows,

ENOTHERA.

Calyx tubular, deciduous, with a reflexed 4-parted limb, the
sezments of which cohore irregularly, Potals 4. Sta-
mens 8. Tollen cohering by threads, Stigma 4-lobed.
Capsule linear or winged, with 4 colls, 4 valves, and many
seeds, Seeds naked.- -Herbaceous plants.  Leaves alter-
nate, toothed, or punatifid.  Flowers sessile, axillary,
solilary, or 1n termnal spikes, purple, red, yellow, or
white,

1, K biewmis, Leaves ovate-lunceolate, flat.  Stem rough,
someahat hairy.  Stamens equal.  Petals undivided.

Grardens,

CIRC.EA.
Calyx 2-pmted. DTetals 2, obeordate. Stamens 2, alternate
with the petals.
1. Q. lutetiana  (Enchanter's Nightshade). Stem crect.
Tieaves ovate, shylitly toothed, opaque and downy.
Wools.  Flowers white.

ORDER XXV. LYTHIRACEZE.—LYTHRADS,

EsseNTiaL CEARACTER.— Calyz monosepalous, tu-
bular, the lobes with a valvate or separate s yation,
their sinuses sometimes lengthened into other !A
Petals inserted between the lobes of the calyx,
deciduous, sometimes wanting.  Stamens ins
into the tube of the ealyx below the petals, to w:
they are rometimes equal in number; someti,
they are twice, or cven thrice, and occasionally {
times as numerous ; anthers 2-celled, opening lon
tudinally.  Ovary saperior, 2- or 4-celled ; st
filiform 5 stigma usually capitate.  Capsule mer
branous, covered by the ealyx.  Seeds numerou
small.— Herbs, rurcly shrubs.  Branches frequent)
4-cornered. Leaves opposite, seldom alternate, entire:
without either stipules or glands,  Flowers axillary,
or in terminal spikes or racemes.

*+* No other European plauts have a tubular strongly ribbed calyx, below the
sinuses of which the petals are inserted, and stamens growing to the tube of
tho calyx some distance below the iusertion of the petals,

alyx cylimdrical, striated, with 8 to 12 teoth, of which 4 to 6 are
and erect, the others smaller and spreading, Petals 4 or 6

TYXTHRUM.

broader than the rest
, inserted into the otifico

of the calyx, opposite the smaller lobes of the calyx. Stamens situnted in the middle

ar at the base of the calyx, twice as numnerous as the petals, or
Capsule oblong, 2-celled, many-soeded, included i Y yx
plants. Leaves opposite.  Stews square.  Flowers

occasionally fewer.
1 the ealyx.—Uteect herbaceous

purple, axillary.
Fig CXAXI ¢ «Lytinun Sabeara, N T
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1. L. Salicaria. T.eaves opposite, lanceolate ; heart-shaped at the base. ¥lowers
iu whorled leafy spikes, Stamens 12. Ditches and meadows. Flowers large,
purple.

ORDER XXVI MYRTACEA.—MYRTLE BLOOMS.

EssentiaL Cuaracter.—Calyx superior, 4- or 5-cleft.  Petals equal in
number to the segments of the calyx, with a quincuncial ®stivation. Stamens
twice as many as the petals, or indefinite. Ovary inferior, 4- 5- or G-celled ;
style simple; stigma simple.  Fruit fleshy. Seeds usually indefinite,
variable in form.— T'rees or shrubs. Leaves opposite or alternate, entire,
with transparent dots, and usually with a vein running parsllel with their
margin, Inflorescence variable, usnally axillary.

*.* The dotted leaves and inferior ovary distinguish Myrtaces among Kuropean
plants, and arc ofteu not a bad mark of distinetion in other countries.

Tube of the calyx roundish ; the limb 5-parted. Petals 5. Stamens distinet. Fruit, 2 2-
or 3-celled juicy

.. berry, crowned

- ) by the lunh of

gt T LW LS the ealyx.
YO \ Y
\“\Q\‘m{d/’ /"'ﬁ‘\ 1. M. commu-

AR 10 (uem yrv

i
iy P,
122 K‘-?\

duneles  solitary,

‘(:/ Z‘ e 1-flowered, rather
\\“:“’jfr) Ty ehorter than the

N S leaf.  Dracts 2,
\tﬂ'('/’ / linear, deciduous,

' "ﬂ""‘/ below the flower.

' Bd

1. M CXNNTL

nearly

Leaves ovate or
lanceolate, acute.
~ ~Gardens
Cominon in the

1, CXXXII

base.’
leafy,
2’
obtw
smor
Flov

warm parts of the
South of Europe.

ORDER XXVII. CRASSULACEAE.—NIOUSELEEKS.

RssenriaL CHAracrer.— Sepals 5 or 6. Petals the same number,
. gular, and sharp-pointed. Stamens inserted with the petals, cither equal
2y them in number and alternate with them, or twice as many, those oppo-
Fite the petals being shortest, and arriving at perfection after the others.
'l(yp«y_ynuus scales several, 1 at the base of cach carpel.  Owaries of the
same number as the petals, opposite to which they are placed, 1-celled,
tapering into stigmas.  Jrudt consisting of several follicles, opewing by the
suture in their face. Seeds attached to the margins of the suture.—Succu-
lent kerbs or shrubs. Leaves entire or pinnatifid : stipules nonc. Flowers
usually in cymes, sessile, often arranged unilaterally along the division of
the cymes.
*+* The peculiarly regular alternation of all the parts of the flower, and the separa-
tion of the carpels, which look like petals rolled up, distinguish these plants
from all others belonging to the Flora of Europe, especially if the succulent

leaves ave tahen into account. It is to be remarked that the corolla is some-
times monopetalous,

g, CXXX11.- -Myrius commums, Fig. CXXXIIL—A perpondicular section of its flowor,



64 ¢ SCHUOL BOTANY.

RHODIOLA.

Flowers by abortion dimcious. Calyx 4-parted. Potals 4. Stamens 8. Carpels 4,

cupsular, many-seeded.
1. R. rosea. Leaves oblong, serrated at the tip, smooth, Root fleshy. Stem simple.

Rocks and woods. Calyx purple. Detuls yellowish.

SEMPERVIVUM.

Sepals from 6 to 20, slightly cohering at the base. Petals, the same number, acuminate.
Stamens twice a8 numerous as the petals.  Hypogynous scules lacerated. Fruit of
as many parts as there are petals.— Herbaceous perennial plants or shrubs; propa-
gated by offsets arising from the axils of the leaves. Leaves thick, fleshy. Flowers
m cymes, corymbs, or panicles, white, yellow, or purple.

1. S. tectorum (Houscleek). Leaves fringed, offsets spreading. Edges of the petals
hairy, eutire.——————Roaofs of cottages and sheds.

SEDUM.

Nepals 5, cobering at the base, turgid, and often leafy. TPotals 5, spreading.  Stamens
10.  Hypogynous scales entire. Fruit i 5 purts.—Herbs with fleshy leaves, many
branches, and cymose flowers.

Fyr CXXXTIL b,

Fig. CXXXIIL. h—iedum Telephium , th;.- p.url;le_vunety
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1. 8. quﬂu‘ym (Orpine). Leaves flattish, serrated. Corymb leafy. Stem orect.
~——Mountainous woods, Varies with leaves and flowers erther green or purple.

g CXAXI.

1. 8. aere ( Stoncerop). Tieaves alternate,
wrly ovate, thick, tumid, spurred at the
ase.  Cyme of three smooth branches,
My —Old walls.  Flowers yellow.

2. 8. album. Leaves ob T
stuse, spreading.  Cyme much branched,
nooth.  Pelals lancevlate.———Oid wallx,

Flowers white.

ORDER XXVIIL GROSSULARIACEZA~CURRANTWORTS.

EssentiaL Ciraracter.—Calyz superior, 4- or 5-parted, regular.  Petals
5, minute, inscrted in the throat of the calyx. Stamens 5, mserted alter-
nately with the petals, very short. Ovary 1-cclled, with 2 opposite parictal
placentw ; ovules numerous ; style 2- 3- or 4-cleft. Berry crowned with the
remains of tho flower, 1-celled ; the cell filled with pulp. Secds numerous,
suspended among the pulp by long filiform cords ; testa externally gelatinous,
adhering firmly to the albumen ; embryo minute.— Skrubs, either unarmed
or 8piny.  Leaves alternato, lobed, with a plaited vernation. Flowers in
axillary racemes, with bracts at their base, rarely uniscxual,

P‘i{. CXXXIV.—Sedumn acre. 1. A flower; 2. n ripe earpel, after dehiscence, with sceds (gr)
sticking to the placents (pd ) on its cdges; 3. a section of A secd.
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RIBES.

The character the same as that of the order ; this beiug the only genus.

1. R. rubrum (The Red Qurrant). No prickles, Clusters smooth, pendulous. Tlowers
but slightly concave. Petals inversely heart-shaped. ~ — Woods and gardens.

2. R. nigrum (The Black Curvant). No prickles.  Clusters hairy, pendulous, with
a separate flower-stalk at the base of each.  Flowers oblong. ————— Gardens.

3. R. Grossulariag (The Gooscherry). D'rickles 1,2, or 3 under each bud. Branches
otherwise smooth, spreading. Stalks single-flowered.  Bracts close together. Seg-
ments of the ealyx reflexed, shorter than the tube —— - Hedyes and gardens.

ORDER XXIX. SAXIFRAGACEA-SAXIFRAGES

EsseNtiaL CraractEr.—Colyz cither superior or inferior, of 4 or 5
scpals, which coliere more or less at their base.  Pelals 5, Stamens 5-10 ;
anthers 2-celled, bursting longitudinally.  Disk either hypogynous or peri-
gynous, sometimes nearly obsolete, sometimes annular and notched. QOzary
inferior, or nearly superior, consisting of 2 earpels, cohering more or less
by their face, but distinet and diverging at the apex. Stigmas scssile on
the tips of the lobes of the ovary. I%uef generally a membranous 1- or 2-
celled capsule, with the cclls divarieating whenripe.  Seeds numerous, very
minute.—Herbaccous plents, often growing in patches. Leaves simple,
either divided or entire, alternate, without stipules. Flower-stems simple,
often naked.

*.* All European plants with polypetalous flowers, and two diva.jeating many-
secded carpels, belong to this order, which is otherwise much like Rosacew.

Calyx 5-lobed, crect, Pefals equal.  Stamens 10, perigynous.  Disk obsolete. Capsule
Lialf inferior, with 2 cells. Stamens generally branching, and forming tufts, some-
times simple. Leaves nsually divided more or less.  Flowers white or purple, scl-
dom yellow.

1. 8. granulata, lcaves kidney-shaped, lobed. $tem panicled, leafy. Root gra-
nulated.————Hedgerows. Flowers white,
ROBLRTSONTA.

Calyx 5-leaved, reflexed.  Petals equal, or nearly so,  Stamens 10, hypogynous, Disk
obsolete.  Calyx superior, with 2 cells.  Seeds glohose.~ Stems branching and formi-
ing dense tufts. Leaves broad, notehed, often cartilaginous at the edge. 1lowers
white or pink, rarcly pale yellow,

1. R. umbrosa (London Pride). Leaves obovate, retuse, quite smooth, with cartila
ginous crenatures, when full grown spreading.  Petioles short, dilated.  Pedicels few-
flowered.- ~—— Irish mountains. Qardin.. Flowers rather pink.

ORDER XXX. APIACEA: ~UMBELLIT'ERS.

EsseNTialL CHARACTER.—Calyx superior, ecither entire or 5-toothed.
Petals 5, inserted on the outeide of a fleshy epigynous disk ; usually in-
flexed at thoe point.  Sfamens 5, incurved in sstivation. Ovary in-
ferior, 2-celled ; crowned by a double fleshy disk ; sfyles 2, distinct ;
stigmas simple.  Fraii consisting of 2 carpels, separable from a common
axis, to which they adhere by their lace (the commissure); cach carpel
traversed by elevated sidges, of which 5 are primary, and 4, alternating
with them, secondary; the ridges are separated by channels, below
which are often placed, in the substance of the pericarp. certain linear
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receptacies of coloured oily matier ealled vitie.—Herlaceous plants, with

e CXXXYV.

fistular furrowed stems. Leaves
usually sheathing at tho basc.
Flowers in umbels.

The  flowers
growing  in
umbels, the
superior -
tals  turned
m  at their
points, and Tiz COXNXVL
lie inferior fruit, which splits into halves, commonly

’ © re of thewselves sufficient to distinguish

ITYDROCOTYLE,
.8 Calyx an obrolete margin.  Fruit compressed at the side, 5o as to
Fig CNXXVIL form 2 little shields.  Carpels with 5, filiform ridges, those of

the keel and " les nearly obsolcte, the mtermediate arched, without vittw,—

Creeping herbs, vith simple leaves, and green obscurc flowers.

1. H. vulgaris (Sheeprot).  Toaves orbicular, peltate, smooth, Bogs and.
marshes, A snall stemluss ereeping plant, with the greenish-yellow flowers hidden
below the leaves.

APTUM.

Calyx an obsolete margin.  Petals roundish, entire, with an involute point. Fruit round-
ish, contracted at the sides, double.  Carpels with 5, filform eyual ridges, of which
the lateral form s margin,  Channels with single vitte, eacept tho outermost,
which have sometimes 2 or 3.—Involuere nune. Flowers white.

1. A. graveolens (Celery). Leaflets of the stem-leaves wedge-shaped,  Stem fine-
rowed.— Marshes.  Gurdens.

PETROSKELINUM.

Calyx an obsolete mavgin,  Frut ovate, contracted ad
the side, nearly double.  Carpels with 5, equal,
filiforn ridges, of which the luteral form a margin,
Channels with single vittie.—Universal involuere
few-leaved ; partial many-leaved.

1. P. sativum (Parsley). Slem ercet, angular. Leaves
shining, tripinnate, with the lower leaflets ovate-
cuneate, trifid and toothed, tho upper ternate, lanceo-
late, entire, and trifid. - Gurdens. Tig CXXXVIL*

JEGOTODITM,
Ca}yx an obsolete margin, Fruit compressedat theside, oblong. Carpels with 5, filiform
ridges, of which the latoral form a margin. (‘hanuels without vitta. Involucre none.
1. . Podagraria (Goutweed), Stem deeply furrowed. Leaves biternate and
ternate; leaflets lanceolate-ovate, acuminate. Hedgerows.

Fig, CXXXV.—A flower of an umbellifern  plant,

Fig. CXXXVL—1'mit of cominon Aniso~ A. a perfect and ripe frwit; o, the epigynous digk :
a a. primary ridges ; k. padicel ; b b, chaonols; C. a perpendicular section of one half; g. disk ;
/. embryo; a. back ; 1 comnussurc ; . albumen; 1) a cross on of A.; a and . as before ;
c vitte; B a })ortwn of tho rind of the fruit more magnified, a. b ¢ as betore,

Fig. CXXXVIL.—Twolobes of the fruit of Angolica, adheving to thewr double axis or earpophore,

Fig. CXXXVIL*—q. Pruit of Petroselinum, natural size; b. a half truit magnitied ; ¢. a cross
section of the aame.
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JNANTIIE,

Calyx 5-too hed. DPetals obovate, emarginate, infloxed.  Fruit nearly taper, crowned

by the erect styles. Cur-
pels with 5, rather eonvex,
obtuse ridges, of which the
laternl form a margin,
and areratherbroader than
the others. Channcls with
single vittee. Axis want-
ing.—Universal involuere
wanting ; partial many-
Jeave;.g Flowers white.y
1 @, erocata( Water Drop-
wort). Leaflets all wedge-
shaped, many-cleft, nearly
uniform.  Froit lncar-ob-
long, with slender ridges.
————Ditches and meadows.
One of our most dangerous
poisons.  Tts leaves have
always a very dark green
colour
<. (. fistulose. Root send-
ing forth runners. Stem-
leaves pinnate, eylindrical,
tubular. Universal involuere
mostly wanting.. -—Marshes
and ponds.

FENICULLM.

Calyx obsolete. Petalsround-
1wh entire, with a nearly
square, retuse, involute
segment. Frait nearly ta-
per.  Carpels with 5, pro-
winent, obtusely  keeled
ridges, of which the lateral
form a margin, and are
ather  broader than the
others.  Channels with 1
vitta, — Imvoluere  none
Tlowers yellow.

Ty CXANNVIL

1. F. officinele (Fennel).  Stem round at the hase.  Leaves cut into very fine eapil-
lory sogments.  Involuere none, — - -— Gurdens.

Calyx alnost obsolete.  Ietals roundish, entire, involute, with a broad, inflexed, blunt,

middle segment.  Fruit flattened at the back, surrounded by a dilated flat margin.
Carpels with very fine ridges ; the 3 dorsal equidistant, the 2 laternl contiguous to the
dilutzd margin, - Channels with single vittee. —Involucre neither universal nor partial,
or with very few leaves. Flowers yellow,

L. P. sativa (Parsnep). Leaves simply pinnate ; downy beneath, with ovate-oblong,

4()]1:1 ol;long-obmso, crenated leaflets, of which the lateral are lobed at the basc.
rdens.

TORILIS,

Calyx 5-toothed. Petals vbovate, emarginate, inflexed ; the outer larger than the others,
und bifid.  Fruit contracted at the side. Carpel with the 5 primary ridges bristly, of
which t.hej.% middle are dorsal, and the 2 lateral ones in the plane of the commissure ;
the ary ridges obliterated by the multitude of prickles which cover the channels.

Channels under the prickles with single vitts.— s VAT s i -
leaved. Flowers white orpink. ¢ Tovoluere variable ; the partial many

1. T. Anthriscus. Umbels of many closc rays. G i ]
Feaflets pinnatifid. Brancles nearly inpright. _zﬂ..._ ;{e::;;r;lm;:volucre many-leaved.

I'ig CXXXVIIL.—(Fnanthe croenta,
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ASTRANTIA.

Calyx with leafy teeth, Petals erect, with the point very long and bent inwarde
Carpels compressed from the back, with 5 raised, inflated, plaited and toothed
ridges, having between them
rallerfistular ridges. Vatte
0 ——. Involucre large,
leafy, colouied, longer than
the umbels, which are
simple,

1. A.major. Radical leaves
pulmate,5-parted, with obovate
acute unequally cut segments.
Leaves of involuero entire or
with 1—2 teeth at the end.
Teeth of calyx ucuminate
s A mucronate. ———- Gardens,
«52':%‘ G Moa iany. cf'c.k Leaves of the
; il ) involucre pink.

A %‘Tﬁ‘ N °P

A
A
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ERYNGIUM.

Calyx with lcafy teeth., Petals
erect, with the point very
long and beunt inwards.
Fruit  terete, obovate,
covered with reales or
tubercles; the curpels desti-
tute both of ridges und
vittee.——Flowera capitate.
Involucre very long, spuny,
usually blue or greeu.

N.B. The student will remark
that in thisgenus the flowers
are not umbellate, but eapi-
tate : being perfectly sessile
upon a fleshy receptacle,
exactly as in Cowposites,
p. 81,

1. E.mavritimum (Sea Holly).
Leaves ternate, bipinnatifid,
with netted veins and spiny
teoth; the radical yetiolate,
the cauline auriculate and
stemn-clasping lacerated. Stem
panicled, straggling.  Invo-
lucres blue, longer than the
round flower-hends,—— Sandy
sca coast, Roots, when boiled
in sugar, form candid Eryngo
root, o rather agreeable aro-
matic sweetmeat.

Fig. CXXXV1II 6, BUPLEURUM.

= 73

Culyx obgolete. Petals roundish, entire, closely rolled
up, with a broad inflexed point. Fruit compressed
from the side, or almost didymous. Carpels with
5 equal acute winged ridges, or with scarcely any;

\ those at the side forming an edge. Channels with or

without vittee. Albumen flat in front,—-—Flowers
yellow. Leaves perfectly undivided.
Fig. CXXXVIIIL b — Pastinaca sativa ; 1 Its fruit seen from
the buck, magnified ; 2. 1ts transverse section.
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L. B. fruticosum. Shrubby, erect, branched. Leaves evergreen, oblong, leathery,
shining, sessile. Bracts of the mvolucre oblong.——Common in gardens, especially on
the chalky cliffe of the South coast. Svuth of Europe. A small but beautiful evergreen
bush, remarkable for withstanding the action of the sea breezes, . .

2. B. rotundifolium (Thorowgh-war). An annual. Leaves perfoliate, roundish
oval. Channels of fruit strited.- -— Cornjidds in the autumn, here and there, The
valgar nume soems to have been derived from the peculiar appearance of the stem,
which seems as if 1t grew through (vr thorough) the leaves ; from the old English verb
to “ wax,” to “grow.,”

DATCUS,

Fruit lenticular, compressed from the back, Carpels with 4 secondary ridges which
are of equal size, winged, and completely broken up into prickly teeth.

,

1. D. Carota (The Common

o | '1/7, Carrol). A bienniul, with a

LAY % e w\\\\%%db, fleshy )taproot. Stem hispid.

B S‘ub & w‘}{;s\n \ L7, Leaves 2—3-pinnate, not at all
9.8 »a‘..‘# Wl ) CNS = shining, with pinnatifid pin-
S Nl &, B % . Q&.::. nuleswhoselobes arelanceolate

y NOREMN s and cuspidate. Leaflcts of the

N)
1 >

involucre trifid and pmvatifid,
as long us the umlel.

,;é Comamnon in fields and pastures.
ety Flowers white or tinged with

pmk. Undoubtedly the wild
state of the Gurden Carrot.

SMYRNIUM.,

Fruit contracted at the side.
Carpels  reniform - globose,
didymous, with 8 principal
sharp primary mdges, and
two less evident ones at the
edge. Channels with nume-
rous vittee, Albumon invo-
lute.

1. 8. Olusatrum (Alexanders).

A perennial.  Stem angular

and farrowed. Leaves of stem

ternate, with a broad sheathing
base ; leaflets large, l-l‘na,dly
ovate, lobed and serrated ——

Waste places. Formerly grown

in gardens, as Celery now is |

Flowers grecnisl, in very clos ;

ﬂj uwbels, N

Fig. CXXXVIIL .

Fig CXXXVIIL d,

boFig. FXXXVIIL ¢.—Daucus Carota ; 1 a flower of the ray; 2.2 tmnsverw:.ucuon of & carpel—

th ifiod,
Fig, cfxxvm. d.—~Carpels of Smyrnium Olusatrum,
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KTIIUBA,

Calyx obsolete. Petals obovate emn.r%iuuw inflexed. Fruit roundish-ovate. Carpels
with 5, elevated thick, acntel;' keelec ridg,es of which the lateral form a mm'gg;:rlmd
are rather wider than the others, surrounded by a somewhat winged keel. Channels
w;:}tl.e one vitta.— Universal involucre wanting ; partial 3-leaved, pendulous. Flowers
white,

Fig. CXXXIX.

i, NI

. XK. Cynaprum (Fuvol's Parvsley).  laaves unif;)rm s leaflets wedge-shaped, decurrent,
with lanceolate segments. — ——Waste Places.  Another very poisonous species. It
is readily known by its one-sided involuere and corky-ribhed fruit

HERACLEUM.

Calyx 5toothed. Petals obovate, emarginate. inflexed ; the outer
often radiant and bifid. Fruit flattened at the back, surrounded
by a flat dilated margin. Carpels with very minute ridges; the
3 dorsal equidistant, the two lateral contiguous to the dilated
margin, Channels with single clavate vittee.—Universal invo-
Jucre deciduous; partial many-leaved. Flowers large, white.

1. H. Sphondylium (Cow Parsmep). Leaves pinnate; leaflets
pinnatifid, cut and serrated. Ovary downy. Fruit oval, obtuee,
emarginate, smooth, Roadsides, hedye-rows, dc. Fir CXL.b.

Fig. CXXXIX.—Athusa Cynapium. _Fig. CXL & —Fruft of HAeracleum Sphondylium, with vittse.
Fig CXL.—The same in fruit. A. ripe fruit, B o half fruit or meri seen on the side of the
commissure ; C. a perpendicular soction of a mericarp ; D. n transverse do. Ju these figures
Jetters signify—o ridge, b. chunnel, c. vitte, d. albgmen, £. embryo, g. remains of stylcs.
~
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SCANDIX.

Culyx an obsolete margin. Petals obovate, truncate, inflexed.  Fruit compressed at the
siae, with a very long beak. Carpels with 5, obtuse, cqual ridges, of which the lateral
form & margin. Channcls without vittwe, or with scarcely any.—Universal involucro
none, or few-leaved; partial 5- or 7-leaved.  IFlowers white.

1. 8. Pecten (Venus’s Comb). Fruit ncarly smooth, with a bristly-edged beak. Usn-
bels simple 5 solitary or in paivs. Leafets of the involuere jagged. Petals inflexed at
the point. -Hedyes and wouds.

Calyx an obsolote margin, Petals obovate, emarginate, inflexed.  Fruit compressed at

he side, ovate. Carpels with 5, promincnt, wavy, crenated, equal ridges, of which the

Iateral form a margin.  Channels with many streahs, but po vittee.—Universal invo-
luere few-leaved ; partial 3-leaved, halved.

$ )2 SN
( TN
e
v:../‘f‘.;l) ./".,"1!\ o
Fig. CXLL Fig. CXLIL

1. C. maculutum (Hemlock). Stem polished and spotted ;]
decompo;p;lia ’Lem;\ﬁets of the involucels lanceolate, Ishurférmtg:nh }:)hr:n[(:x?gsl uI!:;:lz.‘
—— pL;i;o ! e, and roudsides. A valuable medicenl plant, but also a dangerous
N.B.—The beantiful figures CXXX1X., C'XT and CXLL i i
ho | XXXIX,, X, XLIL., taken, with the kind per-
misgion of Mr. Bell, from an excellent 1 th istimction of Ani s Par
ley, and Coniwm, by Dr, Pereir, in tlnr‘{’?:n;’;w:ufimn;:::n:g.Anlm’ Fools Far-

2 At - Uy weusELULIL,
¥if CXLLL--A. ripe fruit seen from the side, 0.1

» C. longitudinal seetion of & nieri D, traus-

m l.ecﬂon of the whole fruit, a, ridge, ¥ channel, 4. ylbumen. f, embryo, y. mmm‘f the styles
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CORIANDRUM.

Calyx 5-tootheds Fruit globular. Carpels with 5 primary depressed wavy ridges
and 4 more projecting straight ones. Vitte none, except on the commissure.
Albumen excavated, covered with a loose tosta.

Ak 4
SR i
Z':V(&“,)\) g
1ol

&,
Fig CXLIT &

1. C. sativum (Coriunder). An aunual. Lowcer leaves 3-lobed, toothed, or variously
lobed ; secondary leaves pinnate, with oblong pinnatifid serrated lobes; upper leaves
supradecompound, filiform. Fields and waste places. Flowers white. The whole
plant smells strongly of bugs.

N.B.—This plant offers a valuable illustration of the changes in form undergone
by leaves, in the progress of developement; and is of itself a proof of the truth of
the views of morphologists, and of the doubtful importance of mere forms of foliage

in distinguishing the species of plants, Of this the young student cannot be too
often made aware,

Fig. CXLIL 4 —Coriandrum sativam, with 1ts frwit at the sido magnificd, and & cross section
of  earpcl
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ANTHRISCUS,

Calyx an obsolete margin, Petals obovate, truneate, or emarginate, inflexed, often very
B{Io!'t. Fruit contracted at the side, beaked. Carpels al.mo-t taper, without ridges,
the beak only having 5.—Universal involucre none ; partial, inany-leaved. Flowers
white.

1. A. syivestris. Umbels terminal, stalked. Leaflets of the involuere ovate, mem-
branous. Leaves triply pinnate; leaflets ovate, pinnatifid, rough-edged. ~———- Hedges

and woods.
CHLEROPHYLLUM,
Calyx an obsolete margin. Petals obovate, emarginate, inflexed  Fruit compressed, or
contracted at the sides, Carpels with 5, obtuse, equal ridges, of which the lateral
form o murgin, the commissure with a deep furrow. Channels with a single vitta.
—Universal involucre wanting, or few-leaved ; partial of several leaflets, Flowers
white.
1. C. nodosum. Stem swollen under the nodes. Leaves ternate, bipinnate ; leaflets
ovate, pinnatifid, cut and toothed. Frmit hispid. Stigma subsessile.— -~ Iledges.
2. C. temulum. Fruit nearly smooth. Stem rough, swollen under each joiut.
Teaflets pinvatifid, with blunt lobes. Styles recurved, as long as the disk.

The following are additional natural orders of this sub-class, included in
the European Flora, but cousisting of only a small number of species, and
of less importance than the preceding.

Fig (LI

Fig CXLII r.~Hcedera Helix ; the common Ivy, in flower
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ARALIACEE—IVYWORTS, or ARALIADS,

EssextiaL CuAractir.— Calyx superivr, entire, or toothed. Petals
definite, 5 to 10, deciduous, valvate in smstivation, occasionally absent.
Stamens cqual in number to the petals, or twice as many, arising from
within the border of the calyx,
and from without an epigynous
disk. Ovary inferior, with more
cells than 2; ovules solitary,
pendulous ; styles equal in number
to the ceclls, sometimes connate ;
stigmas simple. Fruit succulent
or dry, consisting of several
I-seeded cells. Seeds solitary,
pendulous, adhering to the peri-
carp. T'rees, shrubs, or herba-
ceous plants, with the habit of
Umbellifers.

*.* The Jvy (Hcdera Helix) and the
Moschatel (Adoxa Moschatel-
tina) are the only two Euro-
pean plants of this order,
which differs from Uwmbelli-
fers chietly in having valvate
petals, and more cells to the
ovary than 2,

Tig CXLIIL

PORTULACACEAL—PURSLANEWORTS.

EsseNTiaL CHARACTER.—Sepals 2. Petals 5. Stamens 5, or fewer,
and opposite the petals to which they adhere, or iudefinite in number, and
distinet, Ovary superior, 1-celled, many-sceded, with a few central pla-
cente.  Frait capsular.—Zlerbaceous plants with inconspicuous flowers.
Leaves succulent, without stipules.

*.* Qommon Purslanc (Portuluca olcracea), and two or three obscure weeds, are the
only European species of this order, wineh is preu:isoliy" marked by its 2 sepals,
5 petals, and superior 1-celled many-seeded ovary, with a free central placenta.

HALORAGEZ--HIPTPURILDS.

Essential CoaractER.—Calyr superior, with a minute limb. Petals
minute, or wanting. Stamens equal in number to the petals, or occasionally
#fewer. Ovary adhering inseparably to the calyx, with 1 ¢~ more cells;
style none ; stigmas equal in nuruher to the cells ; ovules pendulous.  Fruit
dry, indehiscent, membranous, or bony, with 1 ormore cells.  Seeds solitary,
pendulous.—Herbaceous plants or under-shrubs, often growing in wet places.
Leaves either alternate, opposite, or whorled.  Flowers axillary, sessile,
occasionally monoecious or dicccious.

*,* Weeds, usually inhabiting wet places. Hippuris vulgaris (the Horsetail) and
Myriophyllwm are the principal European forms. The order is, probably, a

mere degeneration of Onagracese, to which it certainly is nearly athed.

Fig. CXL1IT.—Adoxa Moschatellma. It is to be observed that the petals of this plant often
grow together at the base, 50 a8 to form & monopetalous corolla, on which azcount, and as it is
difficult to discover in & natural arrangement, 1t is here figured,
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RESEDACEZE—WELDWORTS,

EsseNTIAL CHARACTER.— Calyz many-parted. Petals lacerated, unequal.
Disk hypogynous, one-sided, glandular. Stamens definite; filaments erect;
anthers 2-celled, opening longitudinally.  Ovary sessile, 3-lobed, 1-celled,
many-seeded, with 3 parictal placentwe ; stigmas 3, glandular, sessile.
Fruit dry and membranous, or succulent, opening at the apex. Seeds
several, reniform, attached to 3 parictal placente.—Ilerbaccous plants
with alternate leaves, the surface of which is minutely papillose; and
minute, gland-like stipules.

*.* The garden Miqmonette (Rescda odorata), and the common wild flowers

Regeda Luteola, or Weld, and R, luten, are representatives of this curious but

inconsiderable order. Weld is a common annual, employed in making a
yellow dye.
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CHAPTER VL
OF COROLLIFLORAL EXOGFNS

Tag following are the principal orders of |

this sub-class, viz. :—

Gentianacee.— Sepals, petals, and sta-
mens, four or five. Carpels united into a

Cucurbitacems * ; Cornaces: ; Caprifolia- |superior, 1-celled, many-seeded pistil, with

cese; Stellatie ; Valeri
St o O 1
b

ceze 3 Dip

*. i

)y

5 | parietal  placentse.
my ) > *; | opposite.
Primulaceze ;Gentisnncem ; Convolvulacere; |
° : 33 Labiatwo ; Solanacem: ; Scro-

Leaves ribbed, and

Convolvularew,  Sepals, petuls, and sta-
ch; the first imbricated dis-

phulatiacese ; Lentibularinecm ; Plantagi- ' tinetly in 2 rows. Carpels united into a

nacex ; Plumbaginacee.
The differences between these orders arc
shown in the following short characters :---

Cucwrbitacee.—Flowers unisexual.  Se- |
puls, petals, and stamens, 5 cach. Carpols | into a superior, 4-lobed ovary.

unjted into an inferior I-colled ovary, with -
3 parvietal placentre  Frmt fleshy. '

Cornncewr.—Sepals, petals, and stamens, |
| each. Carpels united into an inferior,
2-celled ovary, with solitary pendulous
ovules, and a single style, Fruit a drupe,
Stem round

Caprefoliacem,— Sepals, petals, and sta-
uiens, 5 each.  Carpels united into an
mferior 1-3-celled ovary.  Fruit not a
drope,

Stellate.—Sepals, petals, and stamens, 4
ar 5 each.  Carpels united into an inferior
2-celled ovary, with solitavy peltate ovules,
and 2 styles.  Stem angular.

Vulcrianacee.- - Calyx  with a membra-
nous or papposet limb, and naked An-
thers distinct. Ovary solitary, inferior, with
one pendulous ovule.

Dipsaceee. — Calyx with a membranous |
or pappose limb, and cnclosed in an in- !
volucel.  Anthers distinet. Ovary soli-
tary, inferior, with one prendulous ovule.

Composite.— Calyx with a membranous
or pappose limb. Anthers uniteld  Ovary
solitary, inferior, with one erect ovule

Campunulaces.~ Sepals, petals, and sta-
mens, 5 cach, Ilaents broad, and val-
vate ot the base. Ovaries united into an
inferior, many-celled, many-sceded pistil,
with a thick hairy style.

Ericucee—Sepals, petals, and stamens,
4 or %; the latter hypogynous. Anthers
opening by pores. Carpels united intoa
superior, many-celled, many-seeded pistil.

Primulacce. —— Scpals, petals, and sta- |

mens, 5 each ; the latter opposite the petals.
Carpels uunited into a superior, l-celled,
many-seeded pistil, with a frce central
placenta.

| superior,

+)

2 or J-celled, few-secded, pistil,
with ercct ovules

DBoragimcew~Scpals, petals, and  sta-
mens, 5 each ; regular. Carpels united
Four nuts.

Lakinte.- Sepals and petals 5 ench, bi-
labiate, Stamens 2 or 4. Carpels united
into a superior, 4-lohed ovary., Four nuts,

Solunaeee.— Sepals, petals, and stamens,
& ench. Carpels wmited into a superior,
2-celled, many-secded pistil.

Serophulariacee.— Sepals and petals 5
cach, irrcgular.  Stamens 2 or 4. Carpels
united  into a superior, 2-celled, many-
seeded pistil.

Tentilulariacce- Sepals and petals 4 or
5 cach, irvegularly united. Stamens 2.
Carpels united into o saperior pistil, with a
free, central, many-secded placenta.

Plantaginaceee—Sepnls, petals, and sta-
mens, 4 cncle; the corolla very thin and
membranous,  Carpel rolitary, saperior,

11~ or 2-celled, with a unilateral stigma

Placenta free, central.

Plumbaginacea.—-Sepals, petals, and rta-
wens, 5 cach; the first plaited, Ovary
" solitary, superior, 1 celled, with § stigmas.
! Placenta free, central with a solitary
| stalked ovule.

Tapvtar VIEW OF TAE PRECEDING
Narurat, ORDERR
A. Ovary inferion.

«. Overy 1-celled, many-sceded, with pa-
rietal placentie. Fruit pulpy. Flowers
misexual . . . Cwurbitacce.

b, Ovary 2-celled, with 1 style. Curolla
valvate.  Frit drupaceons consdli-
dated. Stem round . . Cornucce.

c. Ovary 2-ce led, with 2 atyles. Corolla
valvate. Fruit composed of two dis-

! tinet halves. Stem angular . Stellate.
" d. Ovary 1- 8-celled, few-seeded. Fila-
| ments on the corolla. Leaves opposite.
I Oapr{}uh‘actw.

* The orders thus marked are nol arranged in this class by De Candolle; but it secims to me

botter for tho young student to regard the
Monopetalous Corolla.

casential mark of Corollifioruls to reside in tho

+ When a calyx has its border divided into bristles, or hairs, or thin colourlcss scales, or
feathery plumes, it is called prppus, or suid to be in a puppose state.
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e. Ovary 3-celled (generally), many-seed-
ed. Filamen(ﬁcvulvat{a),at the base

. Stamens epipetalous. Tlowers sym.
metrical. vm

a. Ovary 4-lobed . . Boraginaces.
B. Ovary with a free central placenta.
Sta opposite the petals.

of the corolla . Cumpanulacee.
S Ovary 1-celled.
a. Anthers syngenesious . Composit
B. Lnthers free, Calyx naked.
Valerianacce.

<. Anthers free. Calyx with an in-|
voluere . . .. l)ip.mcm.,
B. Ovary superior.

. Stamens hypogynous . . Ericacee.)
b. Stamens epipetalous. Klowers unsym-

metrical
a. Ovary 4-lobed . . Labiute.
B. Ovary not lobed, 2-cclled, many-

Primulacee.
- Ovary many-secded, with 2 parietal
placentee . + Gentianacee.

3. Ovary many-seeded, with placentw

in the axis . . . S 2z,

€. Ovary 2. or 3-celled, few-seeded,

with erect ovules. Sepals 2 on the
outside of the 3 others,

Convolvulacea

" Ovary with a free central placenta.

seeded . . . Scrophulariacee. Stigma unilateral, Plantaginarce,
¥- Ovary not lobed, with a free central 7. Do. do. do. Ovule
placenta . | Lentibuluriacce. solitary, upon an ascending cord.
Stigmas 5 . Plumbaginacca.

ORDER XXXI. CUCURBITACEZE—CUCURBITS.

EssENTIAL CHARACTER.—Iowers unisexual.  Calyz 5-toothed. Corollu
S-parted, scarcely distinguishable from the calyx, very cellular, with strongly-
marked reticulated veins. Stamens 5, cither distinct, or cobering in 3
parcels ; antkers 2-cclled, very long and sinuous. Ovary inferior, 1-celled,
with 3 parietal placentm ; siyl short; stigmas very thick, velvety, or
fringed.  Fruit fleshy, more or less succulent, crowned by the scar of the
calyx, l-celled, with 3 parictal placentee. Seeds flat, ovate.—Stem succu-
lent, climbing by means of tendrils. Leaves palmated, or with palmate
ribs, very succulent, covered with numerous asperities.  Flowers white, red,
or yellow.

*x* These ave climbing plants, with fleshy fruit, and unisexual ycllow or green

flowers,  The Melon, Gourd, and Cucumber, helong to the order.

CCCUMIR,

Calyx 5-toothed. Co-
rolla 5-parted. 2
Stamens 53 file.
ments in 3 par-
cels ; anthers con-
verging. @ Style
short, trifid ; stig-
mas bifid.  Fruit
with a thick tough
fleshy rind, and
numerous seeds.
1. C. Melo (The

Melyn). Stem cover-

ed with rough hairs,

climbing. Tendrils
simple.Leavesheart-
shajed,with 5 angles,
toothletted 5 the an-
gles rounded. Fruit
round, or oval,

smonth, warted or : & ,

netted. ——— (Gur- Fig. CX11V. 3

dens. A native of Persia. Its fruit is known everywhere.

I-‘.kgi ﬂﬁcmv.—cucumu Melo. 1 9 Hower and lenf; 2. section ofa & Hower, 3, the stameus, much
magnified.
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. 1. M. Balsaminag (Balsam

MOMORDICA . f Apple). Leaves palmate, tooth-
Tendrils lateral. Stamens tria- ed, smooth, shining. Fruit ob-
delphous.  Anthers connate. long, acuminete, with rows of
Calyx of males short. Fruit oblong tubercles, separated by
covered with fleshy warts crowds of roundish ones.———
finally splitting and rolling Common in gardens. South of
its valves backwards. Europe, &c. Fruit scarlet, a dan-

gerous poison when ripe.

1. F. agreste (Spirting Cucum-
ver).  Hispid, seabrous. Stem

ELATERIUM. , prostrate, not climbing.
Stamens monadel- Leavoes cordate, somewhat lobed,
phous. Antlers

cronate-toothed, very rou¥h, on
long stalks. Flowers nearly scs-
sile, axillary, ———— Gardens.

connate.  Calyx
of males campa-

nulate. Fruit his- Rubbish and old walls i the South
pid, not splitting of Europe. A violent purgative.
into valves, but This is the Momordica Elaterium

expelling the of Linngus. The expulsion of
seeds backwards its secds backwards is a curious
with much force example of the forco of what is
when ripe. called Endosmose.

¥ig. CXLIV. b.—Fruit of Momordica Balsamina.
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BRYONIA.

Flowers moncecious or diccious. DPetals searcely cohering at the base.— 3 Calyx
5-toothnd. Stamensin 3 parcels.— 9. Styles 3-id.  Fruit succulent, with small,
ovate, compressed seeds, which are more or less bordered.—Tondrils simple.

1. B, dioica (Bryony). Leaves cordate, palmate, 5-lobed, toothed, with callous
asperities; the terminal lobe longer. Flowers diccious, in racemose corymbs,-—--

Hedges.  Root large, fleshy ; an acrid puison.  Flowers green. Berries red

b CXLIV ¢

ORDER XXXIIL CORNACE/E—CORNELS.

Essenrian Cnaractir.—Sopals 4, superior.  Ditals 4, oblong, broad at
the base, inserted into the top of the ealyx, regular, valvate in sstivation,
Staens 4, inserted along with the petals, and alternate with them ; anthers
ovate-oblong, Z2-celled.  Style filiform ; stigma simple.  Drupe berried,
crowned by the remains of a calyx, with a 2-celled stone.  Secds pendulous,
solitary.—— Z'rees or shrubs, seldom herbs.  Leares opposite, entire or toothed,
feather-veined.  Flowers capitate, umbellate, or corymbose.

CORNUS,

Calyx 4-toothed, deciduous. DPetals 4. Stamens
4. Drupe with a 2-celled vut.  Erect deciduons
shrubs or herbaceous plants, with simple leaves,
and cymose or umbellate flowers,

1. C. sanguinea (Doguwood ). Leaves green on
both sider, Cymes naked, many-flowered, appear-
ing with the leaves, without an involucre, tiat
Hedges A deciduous shrub, with branches red
in the winter. Ilowers white.

2. C. masevla. (The Cornel Tree or Corne-
lian Cherry.) Young shoots downy. Leaves
Fig. XLV, ovate, acuminate.  Flowcrs small, yellow, in little

Fig. CXLIV r.—Bryonia dioica, Fig. CXLV.—Tcaf of Cornus sanguines.
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heads, enclosed in an involucre and appearing before the leaves. Shrubberies,
The austere fruit was formerly used in puddings and prescrves. A small tree,

CALV b

Fig. CXLVL

Fig. CXLV. b.—Cornus sanguinea, with a perpendicular section of a flower magnified.
g, CXLVI.—Leaf of C. mascula,
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ORDER XXXIII. CAPRIFOLIACEA—CAPRIFOILS,
BssENTIAL CHARACTER.—Calyz superior, with a small limb. Corolla

Iig. CXLVIL 3 4

[
[

monopetalous, 4- or 5-cleft. Stamens inserted on the corolla, distinet,
equal in number to its segments, aud alternate with them. Ovary 1-3-celled,
with one ovule in one cell, and scveral pendulous ones in the two others.

Fruit succulent. —
Trces, shrubs, or her-
baceous plants. Leaves
opposite, without sti-
pules. Flowers usually
in eymes, or in few-
flowered clusters :—
sometimes grown to-
gether at the base.

SAMBUCUS.

Calyx 5-cleft. Corolls ro-
tate, 5-lobed. Staroens
5. Berry 3-seeded. Up-
right deciduous shrubs,
with cymose flowers
and pinnated leaves,

1. S nigra (The Elder
Tree). Cymes with 5 main
branches. Stipules obso-
lete. Leaflets ovate. Stem
arboreous, Hedges
and woods. Fruit sue-
culent, rich purple. Em-
ployed for making wine.

VIBURNUM,

Calyx  5-cleft.  Corolla
campanulate. 5-lobed.
Stamens 5. Fruit suc-
culent, 1-seeded.—Up-
ﬁg:lllt deciduous shrubs,

with cymose flowers, ' s
and simple leaves. ’ Flg. CXLVILL.

1. V. Tinus (The Laurustine). Leaves ovate-oblong, entire, evergreen ; axil
vei;s‘l;enzd;ed underneath. rdens. & ’ s axils of the
. V. Lantana ( Wayfaring Tree). TLeaves rugose, heart-shaped ted, veiny 3
downy beneath. Woods and gardens. Bomes Pols permaledy vemy s

Flg. CXLVIT—Sambucus nigra. 1. an expanded flower ; 2. the ovmy, enlyx, and style : 2. o cross
sertion of the ovary ; 4.a vertical section of the ripe fruit: end. D, or bany hiag of it +olias
ety Mm& 4.2 verti pe end. the endocarp, or bony bnmg of the rells;

Fig CXLVIIL —The same plant in fruit,
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TFig. CXLIX.

3. V. Opulus (The Guelder Rose). Leaves lobed.
Foot-stalks besct with glands. The exterior owers
radiant and neuter. Muarshes. 'The Snowball-
tree of the Shrubberies is this plant: with all its
¥ flowers abortive, and expanded into broad white
*ig. CT..

petals.

LONICERA,

“alyx 5-toothed, deciduous. Corolla funncl-shaped, saccate at the base, with an erect
2-lipped limb. Stamens 5. Ovary 3-celled, with the cells equally many-sceded
Berry 2-cclled, 2-sceded.— Upright deciduous shrubs, with simple leaves, and twin
inodorous flowers.

1. L. Xylosteum (The Fly Houneysuckle).
Stalks 2-flowered. Berries distinct. Leaves
entire, downy, oval.——Shrubberies. Flowers
pale ycllow.  The leaves, when viewed against
the light, have minute transparent dots, as
shown in Fig. 1.

CAPRIFOLICM.

Calyx 5-toothed, persistent. Corolla tubular,
2-lipped, usunlly saceate at the base. Sta-
mens 5. Ovary 3-celled, with the cells
equally many-seeded. Berry l-celled, 1-
sccded. — Twining shruhs, with simple leaves,
and capitate fragrant flowers.

1. C. perfoliatum (The Honeysuckic). Flow-
ers ringent, whorled, tarminal, Leaves deci-
duous ; the uppermost confluent and perfo-

liate - Woods and Hedges.
Fig. CLL 1 2. C. Periclymenum. Heads of flowers
ovate, imbricated, terminal. TLeaves all sepa-
rate, deciduons  Flowors ringent.——— Gardens.

ORDER XXXIV. GALIACEX—MADDERWORTS, or STELLATES."

EsseNtiAL CHARACTER.—Calyx superior, obsolete, or 4- 5. or 6-lobed.
Corolle. monopetalous, rotate, or tubular, regular, inserted into the calyx ;
the number of its divisions equal to those of the calyx. Stamens equal in
number to the lobes of the corolla, and alternate with them. Ovary simnple,
2-celled ; ovules solitary, erect; styles, 2. Fruil a double, indehiscent
pericarp, with 2 cells and 2 seeds. Seeds erect, solitary.— Herbaceous
plants, with whorled leaves, destitute of stipules; angular stems ; flowers
minute.

"Fig. CX1.1X.—Viburouin Lantana. Fig. CT..--Viburnum opulus.
Fig. CLI.—Lonicera Xylosteam
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*4* These arc small rough herbuccous plants, with minute white, ycllow, or red
flowers, 'Their double {ruit, angular stems and wharled leaves, distinguish
them among regular-fluwered monopetalous orders,

GALIUM,
Corolla rotate, or campanulate, 5-cleft.  Fruit dry, not crowned by the calyx.

1. G. Aparine (tioosc-
gras,, Whiptongue, Clearers).
Lenves 8 in a whorl, lauceo-
Jate, kecled, rough, fringed
with refleaed prickles. Stem
weak, Frut bristly, ———
Hedges.  The rvipe fruit is
suid to be the best subatitute
fur cofive. Tlowers winte,

2. G. wliginosum. Leaves
6 in a whorl, obovate-lanceo-
late, rigid, l-!’ist]e.lmiumd:
their edges rough hke the
stem, with recurved prickles.
Fruit smooth, smaller than
the corolla. Commons,
keaths, and. ditches.  Flowers
white.

3. G.veram. Leaves 8in
& whorl, lincar, chaunelled,
entire, rongh,  Flowers in
dense panicivs. Fruit smooth.

;ne!‘ly uned for curdling milk,
and is still called in Norfolk
¢ Clicese Rennet.”  Its roots
arc sald to yicld o better red
than Madder

4. G. palvstre (Water Sed-
straw). Fruitsmooth. Leaves
4.6 i a whorl oblong-lan-
ceolate, blunt, tapering to the
base, and rough, as well as the
lovse  spreading  branched
stem. - -Nides of ditihes
and. rivulds. The plant
turns black in drying, and the
upper leaves aro generally of
unequal size.  lowers white.

5 G. ceruciatum (Cross-
wort). Fruitsmooth. ILraves
4 in a whorl, ovate, hairy,
erossing cach other at right
angles. Flowers in Jateral
clustered heads, polygamous,
- Viory conanondn bedyes
aud thickets. Flowers yellow,

6. G. Mollugo (Greater Bed-
straw). Thruitsmooth, Leaves .
¢ in a whorl, cfliptical, mu- Pis oLy,
cronate, rough at the edge.
Flowers white, in loose spreading panicles. Segments of the corolla with a distinet point.

® _* These planis are all called « Bedstraws,” becausc their harsh dry haulm was
formerly employed in forming beds for the peasintry.

Fig CLIL—Galium Apariue, (ioosegrass, or Cleavers, (Gratteron. I't) 1. A flower without the
ealyx and corolla; d. the disk, st the style. 2. A vertienl seciion of a ripe fruit, very much wagui.
tied , . albumen, L testa or secdskin ; ¢ cotyledons ; pl. placenta. -
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RUBIA.
Corolla campanulate, spreading, 4- or 5-lobed. Stamens 4 or 5. Fruit succulent.
L. R, tinctorum (Madder), Leaves in fours
or uixes, somewhat stalked, lanceolate, reticu-
lated, furnished at the margin with prickles
hooked backwards. Gardens. This plant
is much cultivated in Belgium and Holland, for
the sake of its roots, which are in great use
among dyers, who obtain from them a rich
brownish red colour.

ASPERULA.

Corolla, funncl-shaped, with 3 or 4 scgments.
Fruit dry, not crowned by the calyx.

1. A. Cynanchica. Leaves linear, 4 in a whorl»
the upper ones very unequal. Flowers all 4-cleft-
Fruit smooth. Woods and open heaths.

2. A. odoratu (Woodruff). Leaves about 8 in Fig. CLIL b.
a whorl, lanccolate. Ilowers panicled, on
long stalks. -In woods and shady places. Flowers white. When dried a little

the plant acquires a most delicate fragrance, rescwbling that of Anthoxanthum
odoratuwn (the Swoeet Vernal Grass).

SHEBARDIA
Corolla fununel-shaped. Stamens 4. Wruit crowned with a very distinet calyx,
consisting of 4 seginents, the two opposite oues of which are spht at the point.

1. 8. arvensis (Picld Madder). Leaves 6 in a whorl ; flowers in light blue heads,
surrounded by the uppermost whorl. Cornfields, dc.

ORDER XXXV. VALERIANACEZL —VALERIANWORTS.

EssENtrar CHARACTER.— Calyx superior ; the Zimb either membranous,
or resembling pappus.  Corolle monopetalons, tubular, inserted into the top
of the ovary, with from 3 to 6 lobes, cither regular or irregular, sometimes
calcarate at the base. Stamens
from 1 to 5, inserted into the tube
of the corolla, and alternate with
its lobes. Ovary inferior, with |
cell, and sometimes 2 other ahor.
tive ones ; ocule solitary, pendu-
lous ; style simple ; stigmas from
1 to 3. Fruit dry, indehiscent,
with 1 fertile cell, and 2 empty
ones. Seed solitary, pendulous.—
Herbs. Leares opposite, without
stipules.  Flowers corymbose, pa-
nicled, or in heads.

¥ ¥ Among the three following orders
this is known by the flowers
having no involucre, and the
stamens being  distinet. 1In
Dipsacere there is an involucre
to ench Hlower, and in Compo-
site the anthers grow together
into a tube.

1 Fig. CLIIL 2

Fig. CLI[ b.—Rubia tinctorum. . .

Fig. CLIT —Centranthus rubor. 1. A flawer cut vortieally ; 2. a vertieal section of the ovarv;
co. orulln, &fy. style, ca. ealyx, on ovule; 8. transverse soction of the fimit

¥
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VALTRIANA,
Corolla regular, 5-lubed, without a spur. Stamens 3, otherwise as Centranthus.

1. V. oficinalis (Vale-
rian). Leaves all pinnate ;
leaflets lanceolate, nearly
uniform.—— Meadows.

2. V. dioica. Flowers
dicecious. Stem-leaves pin-
natifid ; radical ones ovate,

——Meadows.

CENTRANTITUS,

Corolla 5-lobed, regular,
with & spur.  Stamen 1.
ruit 1-celled, crowned
with the involute limb of
the ealyx, which changes
into a feathery pappus.

1. C. ruber (Red Vede-
riaww). Lecaves ovate-lan-
ceolate, the upper some-
what toothed. Spur much
shorter than the tube, and
twice as long as the ovary.
Chalky cliffe and gar-

dens.

VALERTANELLA.

Corolla regulur, 5-lobed,
without a spur. Sta-
wmens 3. Fruit mem-
branous, with 3 cells,
crowned with the erect,
not involute, limb of
the calyx.

1. V. ditoria (Laml's
Lettuec).  Stem weak.—--
Leaves lanceolute, entive. .
Fruit naked, ronndish, Tig CLLY,
compressed, rather flat on each side..-— Gurdirs.  Sometimes uscd as sadad.

ORDER XXXVI. DIPSACACEE—TEAZELWORTS

Essextial CHARACTER.—Calyx superior, membranous, resembling pap-
pus ; surrounded by a scarious involucel. Corolfla monopetalous, tubular,
mserted in the calyx; limb oblique, 4- or 5-lobed, with an imbricated
wstivation.  Slamens 4, alternate with the lobes of the corolla ; anthers
distinet.  Oeary inferior, 1-celled, with a single pendulous ovulo ; sfyle 1;
stigma simple.  Fruu dry, indchiscent, 1-celled, crowned by the pappus-
like calyx.—Herbaceous plants or under-shrubs. Leares opposite or whorled.
Fiowers collected upon a common receptacle, and surrounded by a many-
leaved involucre.

DIPSACTR,

Involucel with 4 sides, and 8 little excavations, Calyx with a somewhat cup-shaped
Bmb. Stigma longitudinal. Leaflets of the involucre longer than the bract. Re-
veptacle with spiny palese.

1. D. Fullowum (Loascl). Leaves comlined at the base, serrated. Scales of the

Fig. CLIV.—Centrarthus ruber.
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roceptacle hooked backwards. Involuere reflexed. Iledges and fields. The spiny
flower-heads of this plant are extensively used in the process of fulling cloth. Flowers
lilac.

SCABIOSA,
Involucel nearly eylindrical, with 8 little excavations. Calyx with a linb consisting
of 5 setse, occasionally partially abortive.
1. 8. succisa (Devil’s Bit). Corolla in 4 equal segments. Heads ncarly globular.
Stem-leaves distantly toothed. - Pastures.
2. 8. columbaria. Corollain 5 unequal scgments. Radical leaves ovate, or lyrate,
notehed ; the rest pinnatifid, linear. —-  — Pagturcs.

Tig. CLV.

R S. atropurpurcas. Radical leaves ohovate, often Jyrate.  Fruit heads ovate.
Flowers dark purple, the florets of the ray rather longer than the involucre. - —

ORDER XXXVII. ASTERACEA— COMPOSITES.

EssentiaL, CHARACTER. — Calyz superior, completely united with the
ovary, and undistinguishable from it ; its imb either wanting, or membra-
nous, divided into bristles, palcse, hairs, or feathers, and called pappus.
Corolla monapetalous, superior, either ligulate, i. e. spread flat, or tubular,
Stamens equal in number to the teeth of the corolla, and alternate with
them ; the enthers cohering into n cylinder. Owvary inferior, 1-celled.

Fig CLV,—8cabiosn ntropurpuren.“ 1. One of the ﬂor_uv,n o_f-tl:c n;v; 2 a-ﬂm'ot of the:lisk. 3. tlni
half-ripe flower cut perpendicularly to show the ovary with its calyy, and the double involucel,

o2



82 SCHOOL BOTANY.

with a single orect ovule; stle simple; stigmas 2, either distinet or
united.  Fruit a small, indchiscent, dry pericarp, crowned with the
limb of the ealyx. Seed solitary, crect.—/Herbaceous plants or shrubs.
Leaves alternate or opposite, without stipules, usually simple. Flowers
(called florets) uniscxual or hermaphrodite, collected in dense heads upon a
common receptacle, smrounded by an in-
volucre. Bracts either present or absent ;
when present, stationed at the base of the
florets, and called pale@ of the receptacle.
*,* This is the largest of all the Natural
Orders which systematic botanists have
established, the genus Senccio alone
consisting of nearly 600 species. In
the European Flora there are three
principal divisions, called Corymbife-
e, Cynaracce, and  Cichoracee ; of
which the first two have most of their
flowers tubular, the latter all of them
ligulate ; the two first being distin-
guished from each other by the invo-
W, Tucres of one being soft and unarined,
, of the other hard or spiny. Their dif-

'I §

ferences stand thus :—

1. Corymbiferee. Most of the florets tubular.
Involuere soft and unarmud. Style not
tumid.

2. Cyrnaracce Most of the florets tubular.
Involucre havd or spiny. Style tumid
near the end.

3. Cichoracew. All the florets ligulate.

P

wn

§ 1. CoryMBIFERE. Most of the flovets tubular.
Involucre saft and unarmed. Style not tuanid.

REUPATORIUM,

Tavoluere cylindrieal ; seales imbricated, oval-
oblong,  Florets few, all tubular, hermaphrodite, Receptaclenaked.  Pappus pilose.
1. E. cannabinwm. Leaves in 3 or 5 deep, lanceolate segments ; the middle one

Tongest. Ditches.

Tig. CLVL 1

PETASITES.

Involucre simple, herbaceous, with a few scalcs at the'base. Flower-heads dicecious.
Female florets filiform, truncate : the fomale heads numerous in many rows, the
Lermaphrodite heads foew and forming a single row in tho ray. Sterile florets
tu'bulm:, 5-toothed : of the fcmale heads a few in the centro, of the male heads
occupying the entire disk. Receptacle naked. I’appus hairy. Flower-heads
racomose or thyrsoid white.

1. P. vulgaris (Butterbur). Leaves roundish-cordate, nnequally toothed, downy
beneath, the lobes of the base nearly or quite touching. Wet meadows and
roudsides. Scapes appearing before the leaves. The thyrse (contracted panicle)
of the hermaphrodite plant ovate : of the female oblong with much smaller flower-
heads. A troublesome creeping-rooted weed very difficult to extirpate. The
flowers appear from March to May, and are very grateful to beos.

. TUSSILAGO.

Involucre simple, membranous at the edge of its leaves; with a few scales oceasion-
ally at phe base. Flower-heads moncecious. Female florets in the ray, in man
rows, ligulate, entire. Hermaphrodite florets in the disk, tubular, 5-toothed.
Receptacle naked. Pappus hairy.—Flower-heads solitary, yellow.

ﬂtﬁ&&tﬁb&l}}b} lignlate floret with ite pappus 2 frnit, with 1ts ripe scod eut through, to
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1. T. Farfara (Colisfoot). Stalks clothed with scaly bracts. Leaves heart-shapad,
angular, and toothed.———Gravel-pits and waste sandy places,

Fig, CLVL, b,

BELLIS.
Involuere hemispherical, many-leaved, simple ; scales lanceolate. Flowers radiants
Receptacle naked, conical. Pappus 0.

1. B. perennis (Day’s Eye, or Daisy). Root creeping, Scapes radical. naked.
Meadows and pastures.

BIDENS.

Involuere with bractlets at the baso ; outer scales longer than the rest, and spreading,
Flowers mostly floscular ; florets all hermaphrodite, or, if ligulate in the ray, then
female, or hermaphrodite. Reccptacle flat, paleaceous. Pappus of from 2 to 5 per-
sistent awns.

1. B. tripartite. Leaves in 3 segments. Dracts unequal. Dristles of the pnppus
or 3, crect, Ditches.

My CLVIL h~Tussilugo Farfara.
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ARTEMISIA.
Involucre ovate or round, imbricated. Florets all tubular ; of the disk hermaphro-
dite, 5-toothed ; of the ray slender, less numerous, entire, female. Receptacle
naked or hairy. Pappus 0.

DieCLNT o

. A. Absinthium (Wormwood). Leaves in many deep segments, clothed with close
eilky down. Heads drooping, hemispherical. Receptacle hairy. Gardens. Em-
ployed in medicine for its bitterness.

2. A. Abrotanum (Southernwood). Stem shrubby, erect, panicled. TLcaves downy
underneath, all stalked and without auricles at the base ; scgments extremely narrow.
Hends hoary, roundish, drooping. Gardens.

3. A. vulgaris (Mugwort). ieaves pinoatifid, flat, rut ; downy bencath. Clustors
simple. Heads ovate. Receptacle naked. -Roadsides.

4 4. A. Dracunculus (Tarragon). Stem herbaceous, ervcet. Leaves green, smooth,
‘anceolate-linear, undivided, the radical ones trifid at the point. Heads panicled,
roundish, nodding. Seales of the involuere broad-elliptical : the inner scavious at the
edge, Gurdeas.  Often used as a pickle, on accomt of its aromatic flavour.

Fig CLVL « —Artemisia Absinthinm
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HELIANTIIUS.

Involuere imbricated.  Florets of the ray ligulate, neuter 5 of the disk tubular, herma-
purodite.  Anthers not caudate. Aclyenia all of the same form. Pappus of two or
many palew, deciduous. Receptaclo plano-convex, paleaceous.

1. H. ununus (Sunflower). Leaves all cordate, J.ribbed, serrated  Peduncles thick.

Flowers nodding.—-——-Gurdens.

PULICARIA,

Involuere imbricated,  Flowers radiant, with the ray yellow. Receptacle naked. Pap-

pus hairy, simple.

1. P. wulgaris. Leaves clagping the stem, wavy. Sten much branched, hairy.
Heads hemispherical ; radius scarcely longer than the dish.———- Ditches.

2. P. dysenterica.  Leaves oblong, downy, clasping the stem with their heart shaped
base. Stem woolly, panicled.  Scales of involuere bristle-shaped, hairy. Ditches.

TILAGO,

Tuvoluere imbricated 5 seales cqual, acuminate, searious, discolonred, longer thaun the
few-iowered head.,  Tlorets filiform, tabular, female in the eircumference, herma-
phrodite in the dish.  Reeeptacle conical, toothed, tubereulated, or palenceous.

1. 1. germanica.  Stem evect, proliferous, leaves lanceolate.  Heads globose, many-
flowered, lateral as well as terminal.  Seales of involuere bristle-pointed. ——— Icaths
e waste placcs.

ANTENNARIA.

Involuere imbricated, hemispherieal , seales scarious, colonred.  Flowers dicecious.
Florets all tobular.—- 2. Anthers with 2 bristles at the base. Stigmas troneate, Pap-
pus filiform or clavate— 2. Florets filiforny, with a minute limb. Pappus capillary.
1. A. surgarituccn.  Leaves linear-lunceolate, acute, looscly cottony on the upper

sido 3 derusely underneath.  Stem branched ip the upper part. Panicles corymbose,

level-topped.— ———Ga »dens.
ANTHRMIS,

Involucre hemispherical § seales wocarly cqual, searious at the margin, imbrieated.
Flowers radiant ; of the disk
hermaphrodite 5 of the ray
lLanceolute, iomale. Receptacle
conical, paleaceons.  Pappus
# membrane or 0.

1. A, wobilis (Chamomile).
Leaves doubly pinnate, semi-
cylindrical, acute, a little downy.
Siem procumbent. Palee mem-
branous, obtuse, shorter than
the florets.  Pappus 0——
(warmons.  'I'he true Chamo-
mile, Jargely employ e in medi-
vine on account of its bitter-
ness.

MATRICARIA.
Involucre Lemispherical, imbri-
cated ; scales obtuse. Flowers
radiant. Receptacle nnked,

conical. Pappus 0.

1. M. Chamomille. Leaves
smooth, pinnate ; lcaflets lincar,
simple, or divided. Rays spread-
ing. Scales of involuere dilated,
bluntish. Wuste placcs,

e ULV

1. CLVIL - Antheuws nobilia,
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CHRYSANTHEMUM,

Involucre hemispherical, imbri-
cated ; scales scarious at the
margin. Flowers radiant. Re-
ceptacle naked. Pappus none,
or a short membrane.

1. C. LZLrucanthemum (Oz-cye
Daisy). Leaves clasping the stem,
oblong, obtuse, cut ; pinnatifid at
the base, radical ones obouvate,
stalked. Ficlds.

SENECIO.

Involucre with bractlets
at the base ; the scales
scorched at the apex.
Flowers either flosculous
or radiant. Receptacle
naked.  Pappus  soft,
hairy.

1. 8. vulgaris (Ground-
sel). Hleadsdispersed, with-
ont rays. TLcaves pinnati-
fid, toothed, obtuse, smooth-
ish 5 clasping at the base.
———DBverywhere.

2. 8. Jucoluea (Ragworty
Rays spreading, oblong,
toothed.  Leaves  doubly
pinnatifid,somewhatlyratc,
with spreading, toothed,
smooth scgments.  Stem
ereet.  Fruit of the disk
1 silky. Hedgerowsand

roudsides.

Fig. CLVII,
3. 8. aguaticus, TRay sprending.  Leaves lyrate, serrated, smooth, the lowest

obovato and entire. Flower-heads hewmispherienl. Fruit perfectly glabrous.
Sides of ditches and rivelets, and in marshes. Flower-heads large, yellow.

TANACETUM. Sl
lnvolucre hemispherical, imbricated. Florets all tubular; of €3N
the disk hermaphrodite, 5-lobed ; of the ray female, 3-lobed.
Receptacle naked. [P’appus naked, entire.
1. T. vulgare (Tunsy). lLeaves doubly pinnatifid, deeply
serrated, naked. Waysides. Frogrant. Formerly usod
in cooking as an aromatic.

ACHILLEA.

Involucre ovate, imbricated. Flowers radiant; of the disk
hermaphirodite, of the ray short, female, and few. Receptacle
narrow, Hat, palencecous, Pappus 0.

1 A, Milcfolium (Yarrow), Leaves doubly pinnatifid,
hairy; segments linear, toothed, pointed. Stem furrowed.

Fig. CLVIIL 0,

¥ur CLVIL—Chrysanthemum leucanthemum. 1. The vvary and st l:“
Fug CLVIL, b.—Achulea Millefolium. yandely
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§ 2. CYNARACER, Most of the flovets tubular. Involucre hard or spiny. Style tumid
near the end.

CIRSIUM.

Involuere imbricated. Flowers hermaphrodite, all tubular.  Filaments distinet. Pap-
pus plumose, united into a ring at the base, deciduous. Receptacle hairy.
1.C.lanceolatum. Leaves decurrent, pinnatitid, hispid with variously spreading spin-

ous lobes. Involucre ovate, shaggy. Stem furrowed, hairy, Waste pluces.

2. C. arvense. Leaves sessile, pinnatifid, spinous, nearly smooth. Stem panicled,
solid, Involucre ovale ; outer scales spinous. Root creeping, tuberous, Com-
mons and waste places.

CENTAUREA.

Iuvoluere imbriented ; seales leafy, scarious, or spiny in various ways. Florets of the
disk hermaphrodite ; of the ray neuter aud lwger than the others. Receptacle palea-
ceous ; paleso jngged. Fruit inserted obliqueiy at the base.  Pappus hairy.

1. G Cyanus. Scales of involucre serrated.  Leaves linear-lanceolate, entire 5 lower
ones toothed towards their base. Corn ficlds.
2, C. Scabiosa. Scales of involucre ovato, fringed, somewhat downy. Leaves pinna-
tifid ; segments lanceolate, roughish, partly toothed. Hedges and fields.
8. C. Jacen. Scales of involucre memnbranous, torn; lower ones pinnatifid.
Leaves linear-lanceolate ; radical ones elliptic-lanceolate, toothed. Flowers radiant.
Hedyes and fields.

Fig. CLIX.—Conlamca Cyauus. 1. Floret; 2. anthers , 3. rpe frwl.
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Involuereimbricated ; sewlos pungent.  Roeceptacle exeavated ke honeycomb, Fruit
compressed, 4-cornered, furrowed transversely. Pappus hairy, deciduous; its hairs
conuected 1 a ring ut the base.

1. 0. Acanthium. Scales of mvoluere awl-shaped, spreading in every direction.

Leaves ovate-oblong, sinuated, woolly on both sides. TWaysidex,

ARCTIUM
Involucre globose, glochidate (covered with seales terminating m a sharp hard hook,
and finally constituting a bwd. Fiuit 4-sided.  Pappus short, hury. Receptacle
chaffy.

1. A. Lappe (LPurdock). Leaves heart-shuped, stalked, roundish, dull green,
covered beneath with long, cnisp, entungled hurs, Weysides.  Flowers purple.
Occasionally used by fraudulent dealers to adulterate tobacco. There are two
varietiea one with large flower-heads, with very little wool upon them (4 majus),
and one with smaller heads, covered with cobweb-bairs (4. minws). The roots are
large, fleshy, and used on the continent as purgatives and diuretics.

Lig CLIN V7

CYNARA,

Tuvolucre hard, fleshy, with thick, emarginate, bard pointed bracts, Loceptacle very
fleshy, coverod with stiff hair-like palew. Pappms harsh, feathery. TFruit obovate,
compressed, 4-corered, hard and smooth, with an oblique sear.

L. C. Seolyncus {The Artichoke). A perenninl. Leaves spiny, partly pinnatifid and
partly undivided. Seales of the involucre ovate, -Of wuknown origin. Flowets
purple. Cultivated for the rake of its sweet floshy receptacles, called “ bottoms.”
The “choke” of the plant consists of tho palez of tho receptacle and the harsl pappus.

2. C. Cardunculus (The Cardoom). A Dbienminl. Leaves spiny, all pinnatifid,
Seules of the involucre with a long Rpiny poiut.———-Coasts and islands of the Meds-
{errancan,  Cultivated in gardens, for the suke of it fleshy Ieaf-stalks, and stems,
which are blauched like celery and eaten after being stewed.  Its heads are uneatable,
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§ 3. Cicuoracex. Al the flurcts Ligulate.
LAPSANA,
Involucre with external bracteols: ; scales linenr-lanceolate, Receptacle naked.  Fruit
quickly deciduous, not enveloped in the scales of the involuere.  Pappus 0.

1. L. communis. Involucre of the fruit angular. Stem branched, panicled, leafy.
Leaves ovate, stalked, toothed, Peduncles eyfindrical, cven. ———  Waysides.

TARAXACDUM,
Involuere imbricated, with an external serics. Flowers in many rows.  Achwenium

romewhat compressed, rough with seales ot the

{\oint, abruptly coutracted mto a filiform beak.

appus pilose. Receptacle naked.

1. T. Deus Leonis (Dandclion). Achienia lineur-
obovate striated, rough with scales near the point.
Leaves oblong, or lincar-lanceolate, pinnatijid-run-
cinate or cntire, toothed or entire. - Wastc
plucesy everynliere.

PICRIR,

{uvoluere with small, linear-lanceolate, external
bractlets. Fruit transversely striated. Pappus
feathery, sessile, or nearly so.

1. P. licracioides. Leaves lanceolate, manv ;
adical ones toothed.  Stem rough. - —— Woods.

Involuere imbricuted Fruit all alike in forw, prismatical, 4-cornered, a little
gontracted at the apex, with 4 furrows and the angles deoply crenate. Pappus
hairy. Receptacle naked.

1. P. vulgare. Lower leaves sinuate-pinnatifid, toothletted : the upper amplexicaul,
oblong and nearly entiro. Peduncles thickened upwards. Leaves of the involucre
close-pressed.. Ttuly. Sometimes cultivated in gardens as a salad, especially in
France and Ttaly, in which latter country it is called Zerra crepola. Annual.
Flowers yollow.

CICHORIUM.

Involucre of 8 scales, united at the base and surrounded by 5 external bracteax.
Receptacle naked. or rather hairy. Pappus sessile, scaly, shorter than the fruit.

Kig, CLX.~Taraxacum Dens Leonis 1, The ripe achmenium and panpus.
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1. C. Intybus (Succory). Hends in pairs, each nearly sessile. Loaves ruucinate.

Fig. CLX. b.~Uichoruin Intybus.

Ig. CLX. 4.

Waysides. Tlowers blue.
This is the plant which is
cultivated, under tho name
of Chicory, for its roots,
which are largely employed
as a substituto for coffee.

2. C. Endivia (Endive).
Heads in poirs, or more, ses-
sile or stalked. Floral leaves
broad-ovate, at the base
cordate-amplexicaul.  Pap-
pus 4 times as short as the
ach:enia. Gardens. A
well-known salad.
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SCORZONERA.

Tnvoluere imbricated. Receptacle naked. Pappus feathery in geveral rows, the same
in all florets. Fruit gessile, not beaked, with a lateral scar.

1. 8. hispanica (Viper's Grass. Scorzonera). Root long, tap-shaped, succulent.
Flower-heads solitary. Leaves stem-clasping, lanceolate, wavy. Involucre smooth.
——Spain and South of Euwrope. Cultivated in gardens for the wsake of its sweet
delicate catable roots, Flowers yellow.

TRAGOPOGON,

Involucral leaves in a single row, 8—10, united at the base. Roceptacle punctured.
Pappus feathery, in several rows, the same in all flovets.  Fruit sessile, more or less
muricated, with a latoral sear and a long uninterruptoed benk.

1. T. porvifolius (Salsafy). Root long, tap-shaped, succulent. Loaves smooth,
erect, linear-lanceolate, acuminate, entire. Peduncles clavate, fistular. - - ——Mendows
and moist grounds, Cultivated for the same purposes as Scorzouera. Flowers purple,

CATANANCHE.

Involuere consisting of nmmnerous searious imbricated dry seales. Receptaclos flai,
hairy. Pappus consisting of 5—7 long palew. Fruit turbinato, without a beak,
5-cornered, furrowed, with cloge pressed hairg

1. C. corulew.  Leaves villous, linear, sometimes pinnatifid at tho base. Scales of

involucre mucronato.———-South of Europe. A common garden annual, with solitary
flower-heads on long naked peduncles, Flowers dull blue.

TOLI'IS.

Involuero in a few rows, surroundod at the base with linear setacoous scales. Recep-
tacle naked. Pappus in 1 row, consisting of stiff rongh brstles, with a few minute
scalos interspersed, or sometimes forming a coronet. Fruit turbinate, striated,
without a beak, all of the same form.

1. T. barbate (Yellow Iloaokweed). Stem ercct, branched, leafy. Leaves lanceo-
late, toothed.  Scules of the involucre longer than itself. —South of Europe. A
common garden annual. Flowers pale yellow.

BARKHIAUSIA.

Flower-head many-flowered. Involucro with scales at its baso, or even imbricated.
Receptacle nuked or hairy. Pappus white, hairy, in many rows. Iruit not
winged, terete, the central ones furnished with a long tapering beak, those in the
ray with either a very short beak or none at ail.

1. B. rubra (Purple Hawlweed). Stems leafy and branched at the base, naked
npwards. Most of the leaves radical, runcinate, lyrate, stalhed  those on the stem
sessile, linoar, incised at the base. Outer involueral scales lunceolate, acuininate,
smooth ; inner roughish, shorter than the fruit of the ray.—~——=South of Ewrope.
A common garden annual fold under the name of Crepis rubra.

ATARGIA.

Involuere unequally imbricated with hairy black scales. Receptacle naked. Pappus
feathery. [Fruit with a beak.

1. A, Lispida (Bough Hawkbit). Scape single-flowered, thickened upwards, slightly
hispid, naked or with 1—2 small scales. Leaves runcmate, hispid with forked
hairs. Pappus with an outor row of bristles,———HUeaths and pastures. Flowers
yellow ; from July to September.
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2, A. autuinnalis (Auwtwmn Hawkbit). Scape scaly upwards. Leaves lanceolate,
toothed or pinnatifid nearly smooth. Peduncles clavate.—- —Meadows and pastures.
Flowers yellow, in August. Pappus brownish white, without any outer row of
bristles.

Fig CTX. e,

TORINCIA.
Involnere imbricated. Receptacle naked. Pappus of the ray with a short scaly cup

pom e e — e e e e e .

Fig CLX. c.—Hypochwrs radionta,
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of the disk long and feathery. Fruits with a long taper beuk, those of the ray
enveloped in the scales of the involucre.

1. T. hirla. Leaves lanceolate, toothed, somewhat hispid with forked hairs.
Scapes with solitary flower-heads, ascending, smooth near the ground, - —-—Uravelly
pastures and, moors. In July and August. Flowers yellow.

Involuere oblong, imhricated. Receptacle paleaccous. Pappus feathery, stipitate, or
sessile in the disk.

1. H. radicata. Leaves runcinate, bluntish, rough. Stems branched, naked, smooth.
Peduncles sealy, Pappus of all the fruits stalbed. - -—— Pasrures.

LACTUCA.
Involucre oblong, finbricated ; seales membranons at the margin, Receptacle naked.
Pappus stipitate, hairy, soft, fagacious.
1. L. sativw (Letturcc). Leaves rough at the keel,amplexicaul, toothed, entive. Flowers
panicled. Beak of the achmnium white, as long or longer — - —— Gardens.

SONCHUS.

Involucre oblong, imbricated, ovate at the base. Teceptacle naked.  Fruit striated
Jongitudinally,  Pappus short, sessile, hairy.

1. S. oleracews (Sowthistle).  Yeduneles cottony.  Involuere smooth.  Leaves runcin-
ate, toothed ; the keel prickly. —- - Everuu here.
TIERACTUM, N
Involuere imbrieated.  Reeeptacle uaked, or with a few short hairs,  Pappus hairy,
sessile, generally divty brown.
1. IL Pilosella. Leaves elliptical. entire 3 cottony heneath, Runners creeping. Stalks

single-headed, naked, ~——-  Woods and banks.

2. 1. qurantiveum. Leaves elliptical, acute, entive.  Stalk almost leafless, hairy,
densely corymbose, many-headed.  Involucre shagey --———— Gardens.

3. H. wwbellutum. Stem ereet, leafy, almost soiid, imperfeetly uwbellate.  Leaves
seattered, linear, shghily toothed, nearly smooth as well as the involuere, -—— Meadows
und pasliie.

ORDER XXXVIII. CAMPANULACEZ--BELLWORTS.

Essextian  Cmanactir.—Calyr superior, usually 5-lobed, persistent.
Corolle monopetalous, inserted into the top of the calyx, usually 5-lobed,
withoring on the fruit, regular. _Zstivetion valvate. Stamens inserted
into the calyx alternatcly with the Jobes of the corolla, to whick they are
equal in number ; filaments broad and valvate at the base ; antlers 2-celled,
distinet,  Oceary inferior, with 2 or more polyspermous cells 3 siyle simple,
covered with collecting hairs ; stigina naked.  JF7rudt dry, crowned hy the
withered calyx and corolla, dehiseing.  Seeds numerous, attached to a pla-
centa in the axis.—Herbaceous plants or wnder-shrubs, yielding a white
milk. Leares ahnost always alternate, simple, or deeply divided, without
stipules.  /lowers in racemes, spikes, or panicles, ov in heads, usually blue
or white, very rarely yellow.

*y* The only Eurorean order likely to be mistahen for this i Lobeliacem, which is
distinguished by the syngencsious authern.

PIIYTEUMA.
Calyx 5-cleft.  Corolla rotate, with a very rhort tube, and 5 long linear scgments. Sta-

mens 5. Stigma 3-parted. Capsule 3-celled, opening by lateral perforations. I'lowers
in spikes or hends.

1. P, spicatum. Radical leaves blunt, cordate-ovate, doubly toothed, with a winged
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foot-stalk ; cauline lincar-lanceolate, toothed, sessile. Bracts few, linear-lanceolate,
acuminate, 4 times as short as the long spike. —-—— Gardens.

CAMPANULA.

calys 5-cleft, sometimes with the recesses reflexed. Corolla campanulate, 5-cleft.
Stamens 5, with the filaments broadest at the base, Stigma 4- or 5.parted. Capsule
8- or 5-celled, opening by perforntions towards the base.

1. C. Rapunculus (Rampion). lLeaves wavy, crenate, roughish : radical ones ellip-
tic-lanccolate. Stem angular ; hairy below. Panicle compact. Calyx entire.
Gardens.  Formerly used as a substitute for Radishes, in the winter time.

2. C. Rapunculosdes. Leaves roughish ; radical ones heart-shaped, crenate, stalked ;
uppermost sessile, lanceolate. Flowers drooping, unilateral, iu a terminal, bracteated,
upright cluster. Calyx reflexed. Gurdens.

3. C. Trachelium. Stem angular. Leaves lanccolate, partly heart-shaped, sharply
serrated, bristly as well as tho calyx  Swalks axillary, with few flowers,———Gardens.

4. C. rotundifolic
(Harchdl).  Radieal
leaves heart or kid-
ney-shaped, serrated ;
stem-leaveslinear, en-
tive, —— Heaths wnd
hedgerows.

5.C. Mcdiwm (Cune
terbury Bells)  Stem
undivided, ereet,leafy.
Lenveslanceolate orli-
near, crenated, Flow-
ers crect.  Scgments
of the calyx lanceo-
late-ovate, roughly ci-
tiated.———- Gurdens.

PRISMATOCARPUS.

Corolla rotate, with a flat limb. Cap-

% sile prismatical, 2- or J-celled, dehis-
3 cing towards the top.

Fig C(LXL L. P. Speculum (Venuw's Looking-

glass). Stem erect, branched, divari-

cating ; lower branches long, ascending. Leaves oblong, lower obovate. Flowers

solitary, Segmeuts of the ealyx linear, length of the ovary and corolla. Gardens.

Fig CLX1.—Campanula Medium. 1. Ovary, etyle, stigma, and stamen; 2. transverso section of
~alyx and ovary ; pl. placontac , 3. perpendicular scction of a seed
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ORDER XXXIX. ERICACEA—HEATHWORTS.

EsseENTIAL CaRACTER.—Calyz 4- or 5-cleft, nearly equal, inferior. Co-
rila hypogynous, monopetalous, 4 or 5-cleft, regular or irregular, Stamens
definite, equal in number to the segments of the corolla, or twice as many,
hypogynous, or searcely inserted into the base of the corolla ; anthers 2-
celled, the cells hard and dry, separate either at the apex or base, where
they are furnished with some kind of appendage, and dehiscing by a pore.
Ovary surrounded at the base by a disk, or secreting scales, many-celled,
many-seeded ; style 1, straight ; stigma 1, undivided or toothed, or 3-cleft.
Fruit capsular, many-celled, with central placentw. Seeds indefinite,
minute.—Skrubs or under-shrubs. Leaves evergreen, rigid, entire, whorled,
or opposite, without stipules. Inflorescence variable, the pedicels generally
bracteate. :

#,* The hypogynous stumens and anthers bursting by porcs distinguish these among
monopetalous orders. Soulanum, which has similar anthers, but which does
not belong to the order, has the stamens inserted upon the corolla.

ARBUTUS.
Calyx small, 5-parted. Corolla ovate, with a small 5-cleft revolute limb. Stamens 10,
villous at base ; anthers with 2 pores at the tip. Berry granular, 5-celled, many-sceded.

1. A. Unedo n}Stmwben‘y Tree). Stem arboreous. Leaves smooth, bluntly serrated,
Panicle terminal. Berry with many seeds. Gardens. °

CALLUNA.

Calyx of 4 coloured sepals, surrounded by 4 coloured bractere. Corolla campanulate,
4-cleft. Stamens 8. Capsulo 4-celled, the dissepiments adhering to the axis, and
with 4 valves dehiscing through the dissepiments.

1. C. vulgaris (ling, or Heather). leaves very small, scale-like, closcly imbricated.

Heaths.

ERICA. .
Calyx 4-parted. Corolla campanulate, often ventricose, 5-toothed. Stamens 8.  Cap-
sule with from 4 to 8 cells, and the same number of valves.
1. E. Tetraliz. Anthers horned. Style nearly concealed. Corolla ovate, Leaves
fringed, 4 in a whorl, Flowers in round tufts, Heaths.
2. E. cinerca. Anthers crested. Style a little prominent. Stigma capitate. Co-
rolla ovate. Leaves 3 in a whorl. Heaths.

Sub-Order VaccINieE.

EssENTIAL CHARACTER.—Calyx superior. Corolla monopetalous, lobed as
often as the calyx. Stamens double the number of the lobes of the corolla,
inserted into an epigynous disk ; antkers with 2 horns and 2 cells, bursting
by ﬁores. Ovary inferior, many-seeded ; stigma simple. DBerry 4- or
S-celled ; cells 1- or many-seeded. Secds minute.—Skrubs, with alternate
coriaceous leaves.

*+* This sub-order, or order, differs from Ericacero in little except Laving an
inferior ovary.

0XYCOCCUS.
Corolla rotate, reflexed.
1. O. palustris (Cramberry). Stem filiform, creeping. Leaves evergreen, ovate
sacute, ash-coloured beneath. )I"loweru on long sta.lke,p:ﬁding. Fens, amo’ng ﬂm:

ning water. 1ts searlet fruit are sold in large quantities for tarts and marmalade.

VACCINIUM.

Corolla globose, or campanulate.
1. V. Myrtillus (Bilberry). Leaves deciduous, ovate, finely serrated, smooth,
Branches angular. Godunes axillary, 1 flowered, nodding——— Hoaths and. moors
Flowers pale green, tinged with pink. Berries black.

v
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ORDER XL. PRIMULACEZ—PRIMWORTS.

Essentian, Cuaracter, — Calyx divided, inferior, regular, persistent.
Corolla  monopetalous, hypogynous, regular; the limb 5-cleft, seldom
4-cleft, Stamens inserted upon the corolla, equal in number to its seg-
ments, and opposite them, Ovary l-celled ; style 1; stigma capitate.

. ~
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g CLXIL
Capsule opening with valves ; placenta central, distinet. Seeds numerous.
—Herbaceous plants.  Leaves usually opposite, either whorled or scattered.

*x* No other monopetalous European plants with one style have the stamens oppo-
site the Jobes of the corolla, unless they are more numerous than the lobes.

LYSIMACHIA,

Calyx 5-parteed.  Courolla rotate, 5-cleft. Sta~
mens 5. Capsule globose, with 5 or 10
valves,

1. L. vulgardis. Clusters panicled, termi-
nal. Leaves ovate-lanceolato, acute.
Woods.

2. L. nemorum. Leaves ovato, acute,
Flowers solitary., Stem 'ymcumbout. Sta-
mens smooth. Woods.

3. L. Nummularia (Moneywort). Leaves
somewhat heart-shaped. Flowers solitary.
Stem prosu'v;tob creeping. Stumens glandu-
oods.

ANAGALLIS.

Calyx 5-parted. Corolla rotate, 5-lobed.
Capsule globose, dehiscing by a transverse
inecision.

1. A. arvensis (Pimperncl). Loaves ovate,
dotted beneath. Stem procumbent. Corol-
la minutely notched. Pields. 'This is
also called the Shepherd’s Weather-glass, be-
cause it closes its scarlet blossoms on the
approach of rain.

NG
NN
NN,

l 8

Fig. CLXIIL

PRIMULA.

Calyx 5-toothed. Corolla hypocrateriform ;
vﬁo limb 5-lobed, usually emarginate ; the
orifice dilated ; the tube taper, as long s
the calyx or longer. Anthers usually ta-

ring to the point. Capsule ovate, de-
hiscing at the apex, with 5 or 10 teeth.
Seeds minute, very numerous.

Fig. CLXI1.-~Anagnllis arvensis. 1. A flower; 2. a ripe fruit, with the lid falling off; 3. a ¢
if the samne, to show . the placents ; 4. & section of the seed.
Fig CLXMN] ~Anngallis arvensis.
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1. P. veris (Cowslip). Leaves toothed, wrinkled, contracted towards the mddle.
Stalk many-flowered. Limb of the corolla
M o

2. P. elatior (Oxlip). Leavos teothed,
wrinkled, contracted towards the middle.
Stalk many-flowered. Limb of the corolla
flat. Meadows.

3. P. acaulis (Primrose). Leaves ob-
ovate-oblong, toothed, wrinkled. Stalks sin-

le-flowered. Limb of the Corolla flat.—
anks and woods.

4. P. Awricula. Leaves obovate, with
scattered glands on the edge. The scape
and umbel covered with meal. Involucre
much shorter than the pedicels.,—-Gardens.
A favourite among florists, who have a great
many varieties in colour and form.

CYCLAMEN,

Calyx 5-parted. Corolla rotate, with a re-

volute  limb. .

- Capsule with
A 5 valves.
1. C. Leeum-
M. nves
N foothed st the
edge, cordate,
— roundish or
Fig. CLX1V, ovate, ————————
Gardens. Com-
monly called Sow Bread, because it is the favourite food of
the wild-boar.

This plant is remarkable for the singular manucr in which
the flower-stalks acquire & spiral direction as the fruit is
ripening, in consequence of which it is eventually almoat
buried in the soil.

Iig. CLXV,

ORDER XLI1. GENTIANACEZA—GENTIANWORIS.

EssENTIAL CHARACTER.—OQalyz inferior, persistent, Corolla monopeta-
lous, hypogynous, usually regular and persistent ; the limb divided, equal,
its lobes of the same number as those of the calyx, generally 5, with an
imbricated twisted sstivation. Stamens inserted upon the corolla, all in
the same line, equal in number to the segments, and alt~rnate with them.
Ovary single, 1- or 2-celled, many sceded ; style 1, eontinuous; stigmas
1 or 2. Capsule or berry many-seeded, with 1- or 2-cells, generally 2-
valved ; the margins of the valves turned inwards. Seeds small.— Herdg-
ceous plants, seldom skruwbs, generally smooth. ZLeaves ribbed, without
stipules ; sessile, or having their petioles confluent in a little sheath.
Floweyrs terminal or axillary,

*»* No better marks than those of their ribbed leaves, or parietal placen

* required to recognise these plants among the oth::’ mong;:tnlous order:;f K:

European flora. In Menyanthes trifoliata, however, the leaves are 3-lobed,
instead of being 3-ribbed, and in Villarsia they resemble those of a Water Lily,

Fig. CLX1V,—Primula Auricula. Fig. CLXV.-~Cyclamen europsum.
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GENTIANA.

Calyx 4- or 5-cleft. Corolla funnel-shaped, or hypocrateriform, 4- or 5-cleft, with the
orifite naked, Stamens 5. Stigma 2-lobed. Seed not bordered.

1. G. acaulis. Flowers solitary, 5-cleft, bell-shaped, about as long as the quadran-
gular stem. Gardens.

2. G. Amarclla, Corolla salver-shaped, 5-cleft ; bearded in the throat. Segments
of the calyx nearly equal. Stem flowering from top to bottom, with short axillary
branches. Blaale%mlu.

3. G. campestris. Corolla salver-shaped 4-cleft, bearded in the throat. Teeth of
the calyx unequal ; the two outer broadly elliptical.——Hilly calcareous pastures.
Flowers dull violet.

N.B. Both this and No. 2 are dwarf annual plants with a rosette of leaves next
the ground, and branching leafy stems. They are probably mere varioties
of each other. In G. dmarella the stem-leaves arc rather longer and more
acute than in G. campes(ris,

4. G. asclepiadea. Flowers opposite, axillary and terminal, 5-cleft, not bearded in
the throat; tube of the corolla clavate-campanulate, Leaves sessile, lanceolate,
acurninate, with an ovate rounded base, 5-nerved, rough at the edge.—— Mountains
of Europe. Common in gardens. Flowers brilliant blue.

5. G. lutea (Officinal Gentian). Flowers in whorls, the lowest stalked. Corolla
rotate, 5-parted, not bearded in the throat, with lanceolate narrow segments 3 times
as long as the tube. Leaves elliptical, ribbed.——Swiss and Qerman Alps. Gardens.
A perennial with a long bitter tap-root. Stem 3—4 feet high, Flowers bright
yle)llmv;(l This is the plant from which the Gentian root of the shops is princip~lly
obtained.

: ERYTHRAA.
Calyx b-cleft. Corolla funnel-shaped, withering, with a short limb. Stamens 5.
ﬁnthers, when burst, becoming spiral. Style crect. Stigmas 2, roundish. Capsule
inear.

Fig. CLXV. b.

1. E, Centaurium (Centaury). Stem nearly simple. Panicle forked, corymbose,
Leaves ovate-lanceolato. yx half the length of the tube; its seg:nenz partly

Fig. CLXV, b.—Erythram Centaurium.
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combined by a membrane. Pastures. Flowers bright pink, Several varieties
or supposed forms are known in this country. The whole plant is extremely
bitter, and when dried is used in country placos as a substitute for Gentian root,

MENYANTHES.

Calyx b5-parted. Corolla funncl-shaped; the limb spreading, 5-parted, bearded
internally, with a sim(]}ﬂe margin. Stamens 5. Style 1. Stigma capitate, with
from 2 to 5 furrows. Glands 5, hypogynous, alternate with the stamens, Capsule
1-celled, 2-valved ; the valves bearing the seed in their axis,

M. trifoliata (Buckbean). Leaves ternate. Disk of the corolla densely shaggy.
-Boys and ditches. Flowers white, with a tinge of pink. The whole plant
very bitter. Rhizome and seed used as a substitute for Gentian.

) P e
'y / (E ¢ @
Az z &

Fig. CLXV. ¢.
Fig, CLXV. c.—Menyanthes trifoliata. a. Boed-vesscl ; b. section of ditto ; ¢. sced.
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ORDER XLII. CONVOLVULACEZ—BINDWEEDS.

EsSENTIAL CHARACTER.— Calyx persistent, in 5 divisions, remarkably
imbricated, as if in more whorls than one, often very unequal. Corolla
monepetalous, hypogynous, regular, deciduous ; the limb 5-lobed, plaited.
Stomens 5, inscrted into the base of the corolla, and alternate with its
segments. Ouvary simple, with 2 or 4 cells, few-seeded, the ovules definite
and erect; sfyle 1, usually divided at the top ; stigmas obtuse or acute.
Disk annular, hypogynous., Cepsule with the valves fitting, at their edges,
to the angles of a loose dissepiment, bearing the seeds at its base.— Herba-
ccous plants or shrubs, usually twining and milky, smooth, or with a simple
pubescence.  Leaves alternate, undivided, or lobed, seldom pinnatifid, with
no stipules.  Inflorescence axillary or terminal ; peduncles 1- or many-
flowered, the partial ones generally with 2 bracts.

** The remarkably
imbricated calyx
and twining habit
render it impos-
sible for such
plunts  of this
order as belong
to the European
Flora to be mis-
taken, if themo.t
ordinary atten-
tion is paid to
their examina-
tion, Care, how-
ever, must be
taken to remem-
ber that there
sre many other
orders containing
{wining plants.

CALYSTEGIA.

Calyx 5-parted, enclosed
in 2 foliaceous bracts.
Corolla  campanulate,
with 5 plaits. Stamens
nearly equal, shortcr
than the limb. Ova-
ry half 2-celled, 4-
seeded.  Style undi-
vided. Stigmas 2, ob-
tuse (taper or round).
Capsule 1-celled.

1. C. sepium (Bindweed).

Leavea arrow-shaped, ab-

2. CTXYV. d. ruptat the posteriorlobes.
Fig. CLXYV. & Stalks square, single-flow-
ered.———Hedges.
CONVOLVULUS.

Calyx 5-parted, naked, or with 2 small bractem at tho base. Corolla eampanulate,
with 5 plaits. Stamens shorter than the limb. Ovarium 2-celled, rarely 3-celled ;
cells 2seeded.  Style undivided. Stigmas 2, filiform. Capsule valvular,

1. C. arvensis. Lenves arrow-shaped, acute at each end. Stalks mostly single-
flowered. Hedges.

Fig CLXV, d.—Culystegia sepium.
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9, C. Tricolor. Stem herbaceous, round, villous. Leaves lanceolate-obovate, some-
what spathulate, cilinted at the base. Peduncles 1-flowered, usually longer than the
leaf. Calyx ovate-lanceolate, acute. Corolls 3-coloured.———Gardens. From Sicily,

Wig. OLX V1.

ORDER XLIII. BORAGINACEZA—~BORAGEWORTS.

EsseNTIAL CARACTER.— Calyz persistent,  Corolla hypogynous, mono-
petalous, generally regular, 5-cleft, sometimes 4-cleft. Stamens inserted
upon the petals, equal to the number of lobes of the corolla, and alternate
with them. QOvary 4-parted, 4-seeded ; style simple, arising from the base
of the lobes of the ovary ; stigma simple or bifid. Nuts 4, distinet.-—Her-
baceous plants or shrubs. Stems round. Leaves alternate, covered with
asperities, consisting of hairs proceeding from an indurated enlarged base.
Flowers in 1-sided gyrate spikes or racemes, or panicles, sometimes solitary
and axillary. .

*,# The four-lobed ovary in this order is so like that of Labiatee that the student will

not distinguish it. He 18 thorefore to remember that in Boraginacese there is

8 4-lobed ovary, symmetrical flowers, and alternate leaves ; and in Labiatee a
4-lobed ovary, unsymmetrical flowers, and opposite leaves.

SYMPOYTUM.

Calyx b-cleft. Corolla cylindrical, campanulate ; tube very short ; limb ventricosc,
with 5 short lobes. Scales of the orifice subulate, converging.
1. S. officinale (Comfrey). Leaves ovate-lanceolate, decurrent, finely hairy. Stem
branched. Anthers twice as long as their filament. eadows and gardens.

ECHIUM.
Calyx 5-parted. Corolla with a short tube ; limb large, campanulate, obliquely 5-lobed ;

segments unequal ; the 2 u; largest, the lowest small, acute, and reflexed. Nuts
ovarod with Lttle tuberelon T Bt T oxet A

1. E. are. Stem bristly and warty. Stem-leaves lanceolate, bristly, single-
ribbed. ggﬁ:uhmudeﬂexei, Dairyo  Wagsides, e bristy, sing

Fig. CLXVI.—Convolvulus acvensis,




94 SCHOOL BOTANY.

MYOSOTIS,

Calvx b-cleft, or 5-toothed, Corolla hypocrateriform, with a short tube ; limb flat, with
§ emarginate lobes. Scales of the orifice convex, converging. Nuts smooth.

¥ig. CLXVII.

1. M. palustris (Forget-me-not). Nuts smooth, Leaves and calyx roughish, with
close bristles. Clusters leafless. Calyx funnel-shaped, with short broad spreading
tseth Limb of the corolla horizontal, longer than the tube. Root creeping.

itches.

BORAGO.
Calyx 5-parted. Corolla rotate, 5-cleft, usually spreading. Scales of the orifice obtuse,
emarginate. Nuts wrinkled.

1. B. officinalis (Borage). Limb of
the corolla fiat, much longer thun the
tube ; mouth with a double row ol'
vdves, the innermost awl-shaped, bear:

ing the stamens. -Banks and gar-
dens. Flowers blue.
ANCHUSA.

Calyx b-cleft. Corolla funnel-shaped,
5-lobed ; the limb erect ; the lobes
entire. ~The other characters of Lycopsis.
1. A. italicv. Stem branched, erect. Leaves lanccolate, wavy, hispid, shining,

Racemes double, with linear-lanceolato bracts. Calyx longer than the tube of the corolla.

Seales of the corolla oblong, shaggy. Gardens. Flowers dark blue.

LYCOPSIS.

Calyx 5.cleft. Corolla funnel-shaped, 5-lobed ; Limb nearly erect; tube incurved.
Scales of the orifice ovate, prominent, convergmg Stigma ema.rgmn.te Nuts sculp-
tured at the base.

1. L. arvensis. Leaves lanceolate, wavy, somewhat toothed, very bristly. Stalks of
the flowers and fruit erect. Limb of the corolla slightly unequal ——— Waste places.

CYNOGLOSSUM.

Calyx 5-parted. Corolla short, funnel-shaped, 5-lobed. Scales of the orifice convex,
converging, Stigma ema.rginata. Nuts depressed.
1. C. oficinale ( Hound’s Tongue). Stamens shorter than the corolla. Stem-leave
broadly lanoeolate, downy, se:fo Flowers without bracte. Wagysides.
! Fig. CLXVIL 1. Corolla .
sz‘zmmcumml‘m &r: nu:.nt open; 2 apistil; 3.ripe fruit, twoof the nuts having falleu off ; 4. 8
Fig. CLXVIILL - Flower and ovary of Borago officinalis,

Fig.
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ORDER XLIV. LAMIACEZ—LABIATES.

EsseNTIAL CHARACTER.—Calyz tubular, inferior.  Corolla monopetalous,
hypogynous, bilabiate. Stamens 4, didynamous, inserted upon the corolla,
the 2 upper sometimes wanting, Ovary deeply 4-lobed, seated in a fleshy
hypogynous digk, the lobes cach containing 1 erect ovule ; atyle 1, proceed-
ing from the base of the lobes of the ovary; stigma bifid, usually acute.
Fruif 1 to 4 small nuts, enclosed within the persistent calyx,— Herbaceous
plants or wi:der-shrubs, Stem 4-cornered, with opposite ramifications.
Leaves opposite, divided or undivided, without stipules, replete with recep-
tacles of aromatic oil. Flowers in opposite, nearly sessile, axillary eymes,
resembling whorls ; sometimes solitary, or as if capitate.

LYCOPUR.
Culyx tubular, 5-cleft, with & naked orifice. Corolla tubular, 4-lobed, nearly equal ;
the upper lip broader and emarginate. Stamens 2.

1. L. europaus. Lenves stalked, ovate oblong, coarsely cut, pinnatifid at the base.
Teeth of the calyx acuminate, Rudiments of sterile stamens wa.gting. itches.

-

SALVIA,

Calyx somewhat eampanulate, 2-lipped ; the upper lip 3-toothed, the lower bifid ; the
orifice naked. Corolla ringent ; the upper lip fornicate aud emarginate, Stamens 2.
Anthers with 2 cells, the one fertile, the other abortive, separated by’a long Linear
connective.

1. 8. Verbenaca. Leaves serrated,
sinuated, smoothish. Corolla much
more contracied than the calyx.
Ficlds and waysides.

2. S. officinalis (Gurden Suge),
Stem suffruticose ; branches and
Younger leaves hoary. Leaves ovato-
Ianceolate and lanceolate, densely
crenated, rugose. Bracts deciduous.
Flowers purple. Gardens.

ROSMARINUS,
Corolla ringent, the up;l)er Tip 2-part-
rtile, proje

ed. Stamens 2, fe cting,
curved, furnished with a recurved
tooth. Anthers l-celled. Calyx

¥ig. CLXIX. 2lipped.

¥lg. CLXIX,—Salvis officinalis. 1. The corolla cut open ; 2. ovary, style, and stigma.
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1. Rosmarinus officinalis (Common ). An evergreen shrub. Leaves linear,
obtuse, grey on the under side. Flowers blue. Gardens. A native of wild’
places in the midland part of Europe.

THYMUS.

Calyx m:hnt?d ;bi;hel o;i‘gee ﬂt:losed with
hairs ; the limb 2-lipped ; the upper li
3-toothed ; the lower bi’ﬁd, orppweith g
bristles. Corolla short ; the u;g:er lip
emarginate ; the lower 3-lobed ; the
middle lobe being broadest and emar-
ginate, or entire. Nuts smooth.

1. T. vulgaris (Thyme). Whaorls of
flowers in heads or racemes. Leaves
linear or obloni;ovate, acute, with gla.n-

dular dots, revolute at the edge, fascicled
in the axis. Gurdens.
NEPETA.

Culyx cylindrical, with a naked orifice.
Corolla v;‘inh a longl tube ; the orifice
gaping ; the upper lip e inato ; the
lower 3’-lohed; the Iateral lobes \’rery
short, reflexed ; the intermediate one
larger, crenate, and concave.

1. N. Cataria. Whorls stalked, crov-1-
ed into mpikes. Leaves finely downy,

Tig. CLXX. heart-shaped, stalked, with tooth-like ser-
ratures.

HMedges. Flowers white.

2. N. Qlechoma (Ground Ivy).
Leaves crenated, reniform, the up{.uer
somewhat cordate. Teeth of the ealyx
ovate, awned, 3 times shorter than the
tube. Woods and dry ditches. A
popular country remedy for colds.

LAMIUM.
Calyx -toothed, 2wned, naked, spread-
ing at the point. Corolla longer
than the calyx ; its orifice inflated ;

Fig. CLXXL Flg. CLXXIL

Fig. CLXX.—Rosmarinus officinalis. Tig. CLXXI.—Lamium Album.
Fig. CLXXIf —Nepeta Glachoma.



COROLLIFLORALS. 97

the u lip vaulted, entire ; the lower with 2 small lateral lobes, and a large emar-

ginatg m nll’ the middle. Anthers smooth, Nuts 3-cornered, smooth.

1. L. album (White Dead-Nettle). Leaves heart-shaped, pointed, strongly serrated,
ha'ry. Flowerg about 20 in & whorl. Tube of the calyx shorter than its tegelgh Upper
lip of the corolla notched ; lateral teeth solitary, lanceolate. Banks, &c.

2. L. vulgatum (Red Dead-Netile). Leaves heart-shaped, bluntish, unequally crenate,
stalked ; the upper ones crowded. Stem leaflces in the middle. Calyx teeth lanceolate.
Tube of the corolla closed, near the bottom, with hairs. Waste places.

LAVANDULA.

Calyx uuequnl:{ toothed, when in fruit closed. Upper lip of corolla bifid, lower trifid.
Stamens enclosed. Anthers 1-celled, reniform, opening into the form of an orbicular
cup.

1. L. vera (Lavender). Leaves oblong-linear or lanceolate entirc ; the younger
hoary and revolute at the edge. Spikes interrupted. Bracts rhomboid, ovate acumi-
nate, Gardens. Very sweet scented.

MENTHA.

Corolla little longer than the calyx, 4-lobed ; nearly equal; the upper lobe broadest and
often emarginate. Stamens distant.

1. M. »iridis (Spearmint). Spikes interrupted. Leaves sessile lanceolate, acute,
naked. Dracteas bristle shaped, somewhat hairy as well as the teeth of the calyx.
Flower-stalks very smooth. rdens. This is the mint that is employed in sauce.

2. M. rotundifolia. Spikes interrupted, somewhat hairy, Leaves elliptieal, obtuse,
wrinkled, sharply crenate ; shaggy beneath. Dracteas 1 late. Ditches.

3. M. piperite (Peppermint). Spikes blunt, interrupted below. Leaves stalked,
somewhat ovate, smoothish. Calyx very smooth at the base. Ditches.

4. M. Pulegivm (Penny Roya,l’)' Flowors whorled. Leaves ovate. Stem prostrate.
Flower-stalks and calyx all over downy ; teeth of the Iatter fringed, Wet places.

MARRUBIUM.

Calyx deeply furrowed, with the tecth hard and finally hooked. Upper lip of corolla flat,
lower 3-lobed. Stamens short, hairy at base. Nuts truncate.

Fig. CLXXIIIL
1. M. vulgare (True Horehound). Stem white with down. Leaves ovate, crenate,

, the lower cordate. Tecth of the calyx and bracts shaggy. Fielde. A
decoction of this is regarded as a sovereign remedy for hoarseness; and bittersweet
Jozenges prepared from it are commonly sold in the shops.

Fig. OLXXIII. Marrnblum vulgare. 1. An entire flower seen in profile; 2, R
8 D16 A ity B vertiont section of the Inttor,whowieg the mropnys 2 ® corolla alit open ;
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STACHYS,

Cal gular, 5-cleft, or 5-toothed, acuminate. Carolla with a short tube ; the upper lip
wailiod ; the lower 3.lobed, with the sides reflexed. Stamens, after the anthers are
burst, bent back on each side. Nuts obsoletely 3-cornered, ovate, or roundish.

1. 8. sylvatica. Six flowers in a whorl. Leaves heari-shaped, stalked, Stem solid.

———Woods, &c. Flowers brownish purple, spotted.

BALLOTA.
Calyx campanulate, 5-cornered, with 10 streaks and 5 teeth. Corolla 2-lipped ; the
u)[':per lipp:znca.v;, crenate ; the lower 3-lobed ; the middle lobe lurger and emarginate.
1. B. nigra (Black Horchound). Leaves ovate, undivided, serrated. Calyx funnel-
shaped, abrupt, with short spreading teeth. Dry banks. Flowers purple. Leaves
with a heavy oppressive smell.

SCUTELLARIA. 5 Corolla
Calyx short, with both lips entire ; a concave scale lying upon the upper lip. Corol
lg':ger, curved at the l;’:se; the,upper lip compres:e“g vaulted, with 2 teeth at the
base ; the lower broad and emarginate. Nuts covered by the closed calyx.

1. 8. galericulata (Stull-cap). Leaves lanceolate, crenate, rugged, heart-shaped at
the base. Flowers axillary.——
Wet ditches. Flowers blue.

PRUNELLA.

Calyx 2-lakjate, with a naked
orifice; the upper lip flat,
somewhat truncate, 3-fid; the
lower shorter, bifid. Corolla
with the upper lip concave, en-
tire, or 2-lobed; the lower 3-
lobed ; the middle lobe being
larger than the rest, and emar-
ginate. Filaments forked, or 2-
toothed at the end ; 1 tooth bear-
ing the anther, the other naked.
Nuts ovate, shining.

1. P. vulgaris (Self-heal). All
the leaves ovawH()blon , stalked.
Teeth of the upper lip of the calyx
scarcely discernible. Com-
mons, woods, &ec.

AJUGA.

Calyx 5-cleft, nearly equal. Co-
rolla tubular, labiate ; the upper
lip very small, and with 2 teeth ;
the lower 3-lobed, with a large
intermedinte obcordate lobe.
Nuts reticulated.

1. A. reptans (Bugle). Almost
smooth, with a w‘ilﬁq stem, and
creeping runners. Lower lip of
the corolla 4-cleft. ‘oods
and, shady banks. Fig. CLXXIV,

ORDER XLV. SOLANACEZ—NIGHTSHADES,

ESSENTIAL CHARACTER,— Calyz 5gmrted, persistent, inferior. Corolla
monopetalous, hypogynous ; the limb 5-cleft, regular, or somewhat unequal,
in estivation plaited or imbricated. Stumens inserted upon the corolla, as

Fig. CLXXIV.—Ajuga reptans.
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many as the segments of the limb, with which they are alternate ; antkers
bursting longitudinally, rarely by pores at the apex. Ovary 2-celled, with
2 polyspermous placente ; style continuous ; stigma simple, Pericarp with
2, or 4, or many cells ; cither & capsule with a double dissepiment parallel

alb
te
ch )

Fig. CLXXYV.
with the valves, or a berry with the placents adhering to the dissepiment.
Seeds numerous.—Herbaceous plants or shrubs. Leaves alternate, undivided,
or lobed, sometimes collatoral ; the floral ones somctimes double, and placed
near each other. Inflorescence variable, often out of the axil ; the pedicels
without bracts.

#4* So far as the European Flora is concerned, this order is sufficiently characteriscd
by its superior many-seeded ovary, axile placente and regular flowers, and by
having the same number of stamens as there are lobes to the coralla, upon the
side of which they grow. Solanacesm differ from Ericacese in having epipetal-
ous stamens ; from Scrophulariscese in having regular symmetrical flowers ;
from Gentianncere in the leaves not being ribbed, and in the placentss being
central ; from Primulacese in the stamens being alternate with the lobes of the
corolla, and the placentse axile. They are in almost all cases more or less
poisonous ; even those which are food, like the Potato, having their sharc of
deleterious matter, although not in the parts that arc caten.

SOLANUM.

Calyx persistent, with from 5 to 10 divisions. Corolla monopetalous, rotate ; the tube
very short; thelimb spread-
ing, with4, 5,0r6 divisions.
Stamens4, 5,or 6. Anthere
oblong, opening by two
pores at the apex. Berry
roundish, with 2, 8, 4, or
6 cells. Embryo spiral,
1. S, nigrum. Stem herba-

ceous, without thorns, erect.

Leaves ovate, bluntly toothed

for wavy. Umbels lateral

drooping. —— Waste places.

Flowers white. Berries

black, poisonous.

[This common plant
has followed the footateps of
man over all the world, and
bas received many different
names from incautious bota-
nists. Sometimes the stems
are furnished with narrow
wings ; but that too is only
the mark of a variety. Itis
remarkable that in tropical
countries the berries lose
their deleterious qualities.]

Fig. CLXXVI.

Fig. OLXXV.~Solanum Duloamara. 1. A flower; 2. & cross section of the ovary; Sr;eﬁ;n;l
the seod : te. testa, ch. chalaza, aib. albumen, Fig. CLXX VI.—Solsnum nigrum.
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2, 8. Dulcamara. Stem shrubby, zigzag, without thorns. Upper leaves hastate.
Clusters cymose. Hedges, &¢.” Flowers purple. Berries poisonous, bright red.
There is also a white-flowered variety, and one with very downy leaves. Each lobe
of the corolla has 2 green spots at the base.

¥ig. CLXXVIL

3. 8. tuberosum (The Potato). Roots creeping and tuberous. Stems winged.
Leaves interruptedly pinnated, with somewhat heart-shaped, ovate, downy leaflets,
oblique at the base. Flowers in torminal corymbs.———=Southen Chili. Every-
where cultivated. The tubers of thie plant are the Potatoes of Gardeners, by the
vulgar often called the seed. In like manner the fruit is called the plum. The
varieties of the plants are infinite, not only as regards the tubers but the manner of
growth, size, form, and surface of the leaves and colour of the flowers: and should
guard the student against imagining that in Natural History a difference is the samo
as a distinction. .

4. S. Melongena (Egg-plant, Egg-apple, Brinjal, Aubergine). An annual, covered
with tomentum. Stem erect, sometimes prickly. Leaves ovate-acuminate, some-
what repand or sinuated. Calyx prickly. Corolla 6—9 parted. Stamens 6—9,————
FEast Indics. Common tn gardens, under one or other of the above names. Fruit very
large, white or purple, egg-shaped, smootb ; in hot countries, when ripe, used as an
eﬂ?lgnti o ﬁm le, Tomato). A ling, hairy apnual. S

. 8. Lycopersicon (Love-apple, Tomato). green, straggling, annual, Stem
much branched. Leaves unequally and interruptedly pinnated, with incised seg-
ments, Flowers yellow.——=South America. Common in gardens, Its fruit varies
greatly in form, size, and colour ; and usually contains many cells. Itis employed in
cookery, and in the preparation of sauces.

NICANDRA.

b-parted, b5-cornered, inflated. Corolla campanulate, with a plaited -*~ Corolla

5-lobed limb. inti jecting ; -
ed limb. Stamens 5, distinct, somewhat projecting ; the ﬁlameng  hat unequal,

Fig. CLXXVIL—Rolanum Dulcawara. . the corolla, as
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ANYORCYAMUS.
Calyx tubular, 5-cleft. Corolla YNNI
l'\ymne‘--uha;md; the limb YA

spreading, obliquely 5-lobed,

unequal. Stamens b. Stig.

ma s::svim. Capsule com-
pressed, furrowed on each

side, opening at the apex by a

transverse aperture.

1. H. niger (Ienbanc). Leaves
sinuated, clasping the stem,
Flowers sesgile. —-— Commons,
wasts places. Flowers dull yel-
low, with purple veins. A »°

narcotic plant.
PIYSALIS. -
Anthers opening thwise. 7
Berry inclosed in l:ngladder- -
like calyx. /

1. P. Alkekengi ( Wintcr Cher-
ry). Leaves in pairs, entire,
acute. Stem herbaccous, branch-
ing from the base. Berries scar-
Jet, inclosed in the permanent
netted reddish brown calya.
Vlowers white.- 5.

Fig. CLXXIX,

NICOTIANA,

Corolla funnel-shaped, with a plaited 5-lobed limb, Calyx permanent. Stigma capitate

Capsule 4-valved at the apex, 2- to 4-celled, many-seeded.

1. N. rustica (Turkish Tobacco). Stem round., Leaves stalked, ovate, entive. Tube
of the corolla cylindrical, a8 fong as the
calyx, the limb with rounded segments.
Qurdens, Flowers green. 'This
plant furnishes Latakia, or Syrian To-
baceo,

2. N. Tabacum (Virginian Tobucco).
Leaves I late, taper pointed, decur-
rent. Corolla lung, }unnol-uhapod, with Fig. CLXXX.
the segments sharp pointed and turned

downwards, ——— Gurdens, Flowers pink.

*,* In‘general the Tobaecos may be known by their heavy subaromatic amell, and hy
their leafstalks presenting a horse-shoe mark when cut across ; but this also
the. . occurs in other plants of the order of Nythtshades,

Fig. CLXXV. . CLXXIX.~Hyoscyamus niger ; a, ita calyx
the seed : Le. teat. * 1):?5. CLXXX.—‘P‘lo{ver olecuti‘g:n Tabucum.
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ORDER XLVI SCROPIIULARIACEZE—LINARIADS,

BssmNriaL CHARACTER —Colyx inferior, persistent, often unequal. Cob-
volle monopetalous, usually jrregular; Zimb flat or crect, nearly equally
divided or labiate. Sfamens in n single serics, 2 or 4, and not correspond-
ing in number with the lobes of the corolla. Ocary superior, 2-celled, many-
secded 5 style simple or rarely bifid. Fruit capsular.— Herbaceous plants
or shrubs, with exstipulato leaves. Very variable in their flowers.

* 4+ The flowers are very like those of Labiatie, but they have not a 4-lobed ovary :

they also resemble a small order called Verbenacese, but are distinguished hy
their ovary containing more ovules than one in each coll.

SCROPICLARIA,

Calyx 5-lobed. Corolla globoge: the limb contracted, 2-lipped ; the uj per ip 2-lobed,
with an oceasional intermediate scale; the lower shorter, and
3lobel. Stigma simple. Cupsnle roundish acuminate; valves
entire, turned mmwards at the base.

1. 8. nodosu. Leaves heart-
shaped, acute, 3-ribbed at the
base. Stem sharp-cdged. Root
tuberous. Dutches.

2. 8. aquatica.  lcaves heart
shaped, bluntish, on decurrent
foot-atalks.  Stem winged. Root
fibrous Ditches.

Mg CLXXX 6

DIGITALIS.
alyx 5-parted, unequal.  Corolla campanulate ;
the limb uneynal, obliquely 4-lobed. Stigma
simple or bilalnate. Capeule ovate, acuminate.
1. D, purpurea (Foaylove). Segments of the
ealyx ovate, ncute.  Curolla obtuse; its upper
lobe scarcely cloven. l.caves downy. Way-
sides and gardens.

ECPHRASLAL
Calyx 4-cleft. Corolla tubular, 2-lipped; the
upper lip galeate, emarginate; the lowor 3-
lobed, equal. Anthers 2 or 4, acuminate at
the base. Capsule ovate, compressed, obtuse,
Fig CLXXX ¢ elnarginate.
1. E. qficinalis (Eyebright). Leaves ovate, with ahout 5 teeth on each side; the
lowermost tecth closer together than the others. Upper lip of corolla 2-lobed, lower
trifid with emarginate segments. Meadows, woods, heaths.

TEDICULARIS.

Calyx tubular, inflated, 5-lobed, leafy. Upper lip of corolla compressed from the
sides, curved ; lower flut, 8-lobed. Ovules numerous. Capsule oblique, acute,
compressed. .

1. P. sylvestris (Lousewort). Stem branched from the base, and spreading. Calyx
angular, smooth, with 5 unequal crenate leafy lobes. Moist pastures, &c.
Flowers purple. L .
¢ 2. P. palustris, Stem solitary, erect. Calyx broad, hairy, ribbed, with erenated
nearly equal lobes.— — Wet pastures. Flowers purple.

¥1g. CLXXX b —Flowor of Neraphularia. Fiz. CLXXX. e.—~Digitulis purpures.
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ANTIRRITINUM,

Calyx 5-parted. Corolla without a spur, gibbous at the base ; the tube inflated ; the
Lmb 2-lipped ; the upper lip bifid and reflexcd ; the lower 3-lobed, with a projecting
palate. Capsule oblique at the base, dehiscing by small holes at the apex.

Fig, CLXAXIL

1. A. majus (Snapdragon). Flowers in a dense cluster. Leaves lanccolate. Seg
nents of the calyx ovate, obtuse.—- - -Old walls, gardens.

LINARIA.

Calyx 5-parted ; tho 2 lower scgments far apart from the
rost.  Corolla ringent, calcarate at the base ; the tube in-
flated ; the limb 2-lipped ; the upper lip bitid, reflexed ;
the lower 3-lobed.  Capsule ovate or globose, opening with
several valves at the apex.

1. L. vulgaris (Toadflax). Leaves linear-lanceolates
crowded. Stem erect. Spikes terminal. Flowers jmbri-
cated. Calyx smooth, shorter than the spur.———Hedge-
rows, banks, woods.

2. L. Cymbalaria. Leaves heart-shaped, 5-lobed, alternate
smooth, Stems procumbent. Qardens.

Fig. CLXXXIIL

e OT.XXXTL.--Antirrhinum majus, 1. A flower split open, showing the didynamous stamens ;
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VERONICA.

Calyx 4- or 5-parted. Corolla rotate ; the limb 4-parted, unequal, with entire lcbes.
Stamens 2. Capsule either sepa-
rable in 2, or bearing the septa in

the middle of the valves. WV

1. V. Beccabunga (Brooklime). R\ w y
Stem creeping. Leaves elliptical, flat, WS “
obtuse, crenated. Racemes axillary. x?oﬁ 4
Capsule roundish, slightly emarginate. HIA)

7
-Ditches. ’ @!\A :
2, V. oficinalis (Speedwell). Clus- w ek
ters lateral ; ial stalks shorter * ,’ ,L
than their bractese. Leaves elliptical, Y/ A<
serrated, roughish. Stem procuin- o {
bent  Stigma capitate. Com- . 3 LY

mons, pustures, dc. . s
3. ’V. awen’sic. Flowers solitary, e ‘
nearly sessile.  Leaves cordate-ovate, ) / L%
Y/

N

deeply serrated ; the floral ones lan- a y
ceolate, cntire.  Pedicels  ercct.
Seeds \frlat}; y fOIWaste lpllam. ' | =

4. V. hederifolia.  Flowers soli- / y
{ary, on long stalks. Leaves heart- //\j
shaped, flat, 5-lobed. Segments of
the calyx hea$t-shaped, acute.  Seeds BA [y
cupped, wrinkled. ~ Capsule 4-lobed,
globose. Waste places.

OROBANCIE,

Calyx 1- or 2-parted, with from 1 to
3 bractee. Corolla tubular, rin-
gent, 4- or 5-cleft. Stamens 4, .

didynamous. Ovarium

surrounded by a fleshy S

disk. Style 1. Stigma N

capitate, emarginate, 2- -
10{)ed. ’ ’ Tig. CLXXXIV.

1. O.major (Broom-rape). Stem simplo. Corolla inflated ;
upper lip slightly notched ; lower with acute, nearly equal
sogments. Stamens quite smooth below.— Heuths and
Jields ; parasitic on the roots of plunts. A brown leafless
plant.

VERBASCUM.

Calyx 5-parted. Corolla rotate, 5-lobed, unequal. Sta-
mens 5, uncqual ; filaments declinate, almost always
villous at the base. Capsule with 2 valves, ovate, or
globose.

1. V. Thapsus (Mullein). Leaves de-
current, crenate, woolly on both sides.
Stem simple. Cluster denge. Flowers
almost sessile. Waysides.

2. V. nigrum. Leaves oblong-heart-
shaped, stalked, waved, and crenate,
slightly downy. Cluster mostly soli-
tary. Waysides.

Fig CIXXXIV b.
Fig. CLXXXIV.—Veronica hederifolia, -
Fig CLXXXIV. b.—Verbaseum Thapsus
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ORDER XLVII, LENTIBULARIACEE—BUTTERWORTS.

ESSENTIAL CHARACTER.—Calyx persistent, inferior. Corolla monopeta-
lous, hypogynous, irregular, bilabiate, with a spur. Stamens 2, included
within the corolla, and inserted into its base ; antkers 1-celled, sometimes
contracted in the middle. Ovary 1-celled ; style 1, very short; stigma
bilebiate. Capsule 1-celled, many-seeded, with a large central placents.—
Herbaceous plants, living in water or marshes. Zeaves radical, undivided ;
or compound, rescmbling roots, and bearing little vesicles. Scapes either
with minute stipule-like scales, or naked ; sometimes with whorled vesicles ;
generally undivided. Flowers single, or in spikes, or in manv-flowered
racemes ; with a single bract, rarely without bracts.

PINGUICULA.
Calll{x campanalate.  5-cleft. Corolla 2-lipped ; the upper 3-lobed ; the lower 2-lobed,
horter, and spurred.  Stigma bilabiate.
1. P. wulgaris (Butterwort). Spur cylindrical acute, as long as the very irregular
corolla, Segments of the calyx oblong.  Capsule ovato. Bogs. Flowers blne.

UTRICULARIA. e
Calyx 2-leaved ; the lips equal and undivided. Corolla personate ; the lower lip spurred
at the base. Stamens 2, tho filaments bearing the anthers on their inner face at the
top. Stigma bilabiate,
1. U. vulgaris. Spur conical. Stalk straight. Raceme somewhat corymbosc.
Upper lip of the corolla the length of the palate, reflexed at the sides. -Boys and
wet ditches. Flowers yellow.

ORDER XLVIIL. PLANTAGINACEA—RIBWORTS.

EssENTIAL CHARACTER.— Flowers usually hermaphrodite, very much im-
bricatod.  Calyz 4-parted, persistent.  Corolla membranous, monopotalous,
hypogynous, persistent, with a 4-parted limb. ~ Stamens 4, inserted into the
corolla, alternately with its segments ; filaments filiform, flaccid, doubled
inwards in sstivation ; anthers versatile, 2-celled. Ooary scssile, without a
disk, 2-, very seldom 4-celled, the cells caused by the growth of a free
central placenta ; ovules peltate or erect, solitary, twin, or indefinite ;
style simple, capillary ; stigma hispid, simplo, rarely half-bifid. ~ Capsule
membranous, dehiscing transversely. Seeds sessile, peltate, or erect,
solitary, twin, or indefinité ; testa mucilaginous ; embs yo in axis of fleshy
albumen ; radicle inferior ; plumula inconspicuous.— Herbaceous plants,
with inconspicuous flowers, often arranged in heads or imbricated spikes.

*.* The long weak stamens are in gencral an obvious mavk of this order.

PLANTAGO.
Flowers Fermaphrodite. Capsule with 2 or 4 cells, and 2 or several seeds.
1. P. major. Leaves ovate, smoothish, somewhat toothed, on lon foot-stalks.
Flower-stalks round. Spike tapering. Seeds numerous. and pastures,
9. P. lanceolata (Ribgrass or Plantuin). Leaves lanceolate, entire, tapering at each
end, woolly at the base. Flower-stalks angular. Spike ovate. Waste places,

e8, pastures.
8. I’.ug . Loaves in many pinnate linear segments. Flower-stalks round.
—— Waste o
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ORDER XLIX. PLUMBAGINACEA—LEADWORTS.

EssENTIAL CHARACTER.— ('alyz tubular, plaited, persistent. Corollu
monopetalous or O-petalous, regular. Stamens definite, opposite the
petals ; in some specics hypogynous! in others arising from the petals!
Ovary superior, single, 1-sceded ; ovule inverted, pendulous from the point
of an umbilical cord, arising from the bottom of the cavity ; styles 5! seldom
3 or 4: stigmas the same number. Fruit a nearly indchiscent utricule.
Seed inverted.— Herbaceous plants or under-shrubs, varinble in appearance,
Leaves alternate or clustered, undivided, somewhat sheathing at the base.
Flowers either loosely panicled, or contracted into heads, flowering
irregularly.

*y* "This order will not he mistaken, if attention is paid to its having 5 styles, aud a
1-celled, 1-seeded superior ovary.

Calyx scarious, plaited, entive. Corolla monopetalous, or pentapetalons. Stamens 5,
ingerted on tho lubes of the covolla. Styles 5. Fruit indehiscent. Flowers capi-
tate, in solitary heads, snrrounded by a common imbricated scarious involuere.
Leaves radical, tufted.

1. A. morithna (Common Thrift). Leaves linear, flat, obtuse. Seape twico 4
times as long as the leaves.  Seales of the mvoluerum scarious, obovate, very obtuse,
shorter than the flowers. Calyx hairy at the base, with 5 sharp teeth shorter than the
corolla, Gurdens.,

Flowers in Joose panicles, arranged on one side of the branches in leng rows, sur-
rounded by scarious sealos.  Otherwise the sume as Armeria.

1. 8. Limonium (Seq Lavendir)., Stalks round. Spikes lovel-topped. Leaves

elliptic-oblung, single-ribbed, swooth, with a ncarly terminal bristle. Salt
Murshes.

The following additional corollifioral orders are found in Europe, but
they contain few species, and are of less importance than the preceding :—

PYROLACEZL—WINTER-GREENS.

EssenTIAL CrARACTER.—Most of the characters of Ericaces, but : Disk
absent ; seeds very minute, enclosed in a tubular reticulated skin, which is
much larger than they are.

*x* A few pretty little herbaceous plants, with white or pink flowers, and roundish
coriaceous decp-green leaves, are occasionally met with in moist woods, espe-

cially in northern or subalpine situations. = They all belong to the genus
Pyrola.
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MONOTROPACE/E.—FIR-RATEN

TissENTIAL CHARACTER.—The sanie as Pyrolacew, except: Style straight;
anthers bursting longitudinally ; stems loafless, or nearly so, but covered
with fleshy scales.— Parasitical plants.

*4* Monotropa Hypopithys, a colourless plant, found among half-decayed leaves
in woods, is tho only European species of this small order. It is known
from Orobanche by its stamons not being didynamous, nor its flower
iregular, nor its ovary 2-celled. And from Neottin by being an Exogen,
with a superior not inferior ovary.

AQUIFOLIACELX—IIOLLYWORTS, or AQUIFOILS.

LsseEnmar Cnaracter.—Sepals 4 to 6, imbricated. Corolle 4- or
5.parted, hypogynous, imbricated.  Stamens inserted into the corolla, alter-
nate with its segments ; flaments erect.  1)sk none.  Ow»ary fleshy, supe-
rior, with from 2 to 6 cells ; ovules solitary, pendulous ; stigma subscssile,
lobed. Fruit fleshy, indehiscent, with from 2 to 6 stones.—T'rees or shrubs.
Leaves alternate or opposite, coriaccous.  Flowers small, axillary, solitary,
or fascicled.

#.¢ The Iolly-trce (Nex Aquifolium) is the only common plant belonging to this
order, which has no very close resemblance to any other Eur‘xwun group

Fig CLXXXIV. c.

Fig CLXXXIV, ¢ —llex Aquifolium ; with a magnified view of its flowoer,
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OLEACE.E--OLIVEEWORTS.

EssENTIAL CHARACTER.— Culyz monophyllous, divided, persistent, in-
ferior. Corolla 4-cleft, occasionally of 4 petals, sometimes without petals;
@stivation valvate (or in Phillyrea imbricated). Stamens 2. Ovary simple,
without any hypogynous disk, 2-celled ; the cells 2-seeded ; the ovules pendu-
lous and collateral, JFruit drupaccous, berried, or capsular, often by abortion
1-seeded. — T'rees or shrubs. Branches usually dichotomous and ending
abruptly by a conspicuous bud. Leaves opposite, simple, sometimes pinnated.
Flowers in terminal or axillary racemes or panicles.

** Several European plants belong to this order, which is known at once, by its
regular diandrous flowers, from all other European groups, oxcept Jasmi-

Fig. CLXXXV]

nacew, and from them by the corolla being valvate not imbricated. The
Lilac (Syringa vulgaris), Olive (Olew europea), Privet (Ligustrum vulgare),
and Phillyrca, a1l commeon in gardens, belong to the order; as also does
the Ash-tree (Fraxinus excelsior), which is, however, anomalous in its struc-
ture, having no corolla in the common species ; the corolla does, however,
exist in the Manna Ash (Ornus rotundifolia).

LOBELIACEA:- LOBELIADS.

EssenTiaL CHARACTER. — The only differences between this order and
Campanulaces are, that its flowers are irregular instead of regular, and the
anthers at the same time syngenesious. It is a large order out of Europe,
but is extremely uncommon in this quarter of the globe. A little water-
plant called Lobelia Dortmanna is British,

APOCYNACEA—DOGBANES.

EsseNTIAL CHARACTER. — Calyz divided into 5, persistent. Corolla
monopetalous, hypogynous, regular, 5-lobed, with contorted mstivation,
deciduous. Siamens 5, arising from the corolla; filaments distinct; anthers
2-celled, opening lengthwise; pollen granular, globose, or 3-lobed, imme-
diately applied to the stigma. Ovaries 2, polyspermous; styles 2 ; stigma 1.
¥ruit a double follicle. — T'recs or shrubs, usually milky. Leaves opposite,

Fig. CLXXXV.—Phillyres latitolia Fig CLXXXVI,—l.igustrum vulgare.
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sometimes whorled, seldom scattered, quite entire, often having cilie or
glands upon the petioles, but with no stipules.
** The Periwinkles, Vinca major and minor, common trailing shrubby evergreens,
and an Apocynum or two, are the plants of this order which inhabit Europe.
They are readily known by their opposite leaves, and bifollicular fruit, from
all orders except Asclepiadaces; and from that ordor by their separate
anthers having powdery pollen.

JASMINACEZA—JASMINEWORTS.

Es3ENTIAL CHARACTER.— These plants differ from Oleaces in having the
corolla imbricated in sestivation, and erect ovules. The common white
Jasmine (Jasminum officinale) sufficiently illustrates the structure of the
remainder.

POLEMONIACEA.

EssenTiaL Caracter.— Calyx monosepalous, 5pennanent. Coralla hypo-
gynous, regular, 5-cleft, imbricated. Stamens 5, inserted on the tube of
the corolla.  Ovary superior, 3-celled, with ascending or peltate ovules ;
stigma, trifid.  Capsules 3-valved, with a loculicidal dchiscence.

Herbaceous plants.
*,* The only European genus is Polemonium, of which one species, 3. caruleum, or
the Jacol’s Ladder, also called Greck Valerian, a biennial with white or blue

flowers, is common in gardens. The order differs from Comvolvulacee in not
having a broken-whorled caiyx.

—VERVAINS,

EssENTIAL CuARACTER. — Calyz tubular, persistent, inferior. Corolla
hypogynous, monopetalous, tubular, deciduous, generally irregular. Stamens
usually 4, didynamous, scldom equal, oceasionally 2.  Ozary 2- or 4-celled ;
oonles erect or pendulous, solitary or twin ; style 1 ; stigma bifid or undivided.
Fruit nucamentaccous, composed of two or four nucules in a state of adhe-
sion. Seeds erect or pendulous, — T'rees or shrubs, sometimes herbaceous
plants. Leaves gencrally opposite, simple or compound, without stipules.
Flowers in opposite corymbs, or spiked alternately ; somctimes in dense
heads ; very seldom axillary and eolitary.

*3* The common Verrain (Verbena oficinalis), n way-side weed, is all that the Euro-

pean Flora comprehends of this order, which differs from Labiatee only in the
4 lobes of the ovary of that order being consolidated in this.

ACANTHACE/ZE—-ACANTIIS.

EsseNTIAL CHARACTER. - Calyx 5-leaved, very much imbricated. Curolla
monopetalous, hypogynous, bearing the stamens, irregular ; the Lmd 2-
lipped. Stamens mostly 2, both bearing anthers ; sometimes 4, didynamous.
Ovary seated in a disk, 2-celled, the cells either 2- or many-seeded ; style 1;
stigma 2-lobed, rarely undivided. Capsule 2-cclled, the cells 2- or many-
soeded, bursting elastically with 2 valves. ~Seeds roundish, hanging by
ascending processes of the placenta, hard, cup-shaped, or usually hooked.

*+* Searcely different from Scrophulariaces, except in the seeds having no albumen,

and hanging to the placenta by indurated funiculi, and by the very much jm-
bricated or broken-whorled calyx. Acanthus, consisting of Greek herbaceous
plants, and the only Kuropean genus, 1s a bad type of the order, which is
abundant in tropical countries, and hardly belongs to the European Flora,






COROLLIFLORALS.

109

CHAPTER VIL
OF MONOCHLAMYDEOUS EXOGENS.

Tue following are the most important
orders of this sub-class in the Flora of
Europe, viz.—

Sanguisorbe ; Chenopodiacee ; Poly-
g ; Elwagnacese ; Thymel 3 Eu-
shorbiacem ; Urticacete; Corylacese ; Sa-

icacewe ; Betulncem ; Ulmacew 5 Coniforse.

The following short characters explain
the distinctions between these ovders :

Sanguisorbeee. Calyx tubular, lined with
a disk, on the outside of which the sta-
wmens are inserted. Carpel solitary, simple,
1-seeded ; when ripe enclosed in the hard-
cned tube of the calyx. Stipules leafy

-7 Stamens  opposite the
sepals, Carpel solitary, simple, 1-seeded ;
when ripe o utricle. No stipules,

Polygonacee.  Stamens not regularly
opposite the sepals. Carpel solitary, simple,
l.seeded; when ripe a 3-corneved nut.
Stipuleg ochreate.

Lilzagnacea. Flowers unisexual Calyx
tubular, with the stamens on its tube. Car-
pel gsolitary, simple, with an ascending
ovule; when ripe a nut enclosed within
the succulent calys. Leaves scurfy.

Thymelucee.  Calyx tubular ; with the
stamens on its tube.  Carpel solitary, sir-
ple, with snspended ovule, 1-seeded ; when
ripe a nut or a drupe. Leaves smooth.

Euphorliacce. llowers unisexual. Cap-
pels 3, united into a pistil, which, when
ripe, separates with elasticity into 3 shells |
or cocel.

Urticacew.  Ylowors unisexual.  Sta-
mens opposite the scpals and elastic. Car-
pel solitary, simple, 1-seeded; when ripe
an achwniam.

Corylacew. Vlowers umsexunl ;  the
males in amenta. Carpels2ormore,inferior,
united into a rmany-cclled pistil, which,
when ripe, becomes 1-celled and 1-seeded,
and is enclosed in & cupule.

Sulicacee. Flowers unisexual, amenta-
ceous. Carpels 2, united into a l-celled
pistil, with numerous ovules, which, when
ripe, become soeds tufted with fine hairs.

Betulacee.  Flowers unisexual, amenta-
ceous. Carpels 2, united into a 2-celled
pistil, which, when ripe, hecomes membran-
ous, with a single seed in each cell.

Ulmacce. Flowers bisexual, not amen-
taceous. Calyx lacerated, memb
Carpels 2, united intoa 2-celled pistil, which,
when ripe, becomes membranous, with a
single sced in each cell.

Conifere. Tlowers unisexual, amenta~
ceons,  Carpels opening out into scales,
collected into cones or heads, or solitary,

. upon which grow the naked ovales.

TapvLar VILW OF THEPRECEDING NATURAL
GRDERS.
N Flowers wot amentacrous.
«. Carpel solitary, simple.
a Fruit a round nut, en\losed in the
hardened tube of the calya:
Sunguisorbec.
8. Fruit a round nut, enclosed in the
succulent tube of the calyx:

Lleagnacee.
. Fruit a triangular naked nut:

Polygonacee.
3. Iruit nahed, a drupe or round nut:
Thymelacee.

e. F'ruit  lenticular seed-like nut:
Urticacee.
¢ Fruit a utricle . CGhenopodiacee.

U. Carpels more than one, consolidated,
. I'lowers unisexual. Carpels 3:

Euphorbiacee.
Flowers bisexual. Carpels 2:
Ulmacee.
B Flowers umentaceous. “

a Carpels inferior, 2- or mnore celled, en-
closed in a cupule . Corylacee.
b. Carpels superior, closed up, 1-celled,
nmny-]seeded P Salica,cce.
¢. Carpels superior, closed up, 2-celled,
Dsecdod e e Betulaces,
d. Carpels opened out, with naked ovules
Congj

tfere.

ORDER I. SANGUISORBEA—SANGUISORBS.

EssENTIAL CHARACTER.—Flowers often uniscxual.

Calyzx with a thick-

ened tube and a 3-, 4-, or 5-lobed Limb, its tube lincd with a disk. Stamens
definite or 00, sometimes fewer than the segments of the calyx, and arising
from its orifice. Ovary solitary, simple, with a style proceeding from the apex
or the base ; ovule solitary, always attached to that part of the ovary which
is next the base of the style. Nut solitary, enclosed in the (often indurated)
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tube of the calyx. Seed solitary, suspended or ascending.— Herbacepus
plants or wunder-shrubs, occasionally spiny. ZLeaves simple and lobed, or
compound, alternate, with stipules. Flowers small, often capitate.

#4¢ If petals were added to this order it would belong to Rosacewm, with which it is
therefore generally united.

ALCITEMILLA.

Calyx 4-toothed, with 4 external bracteole. Stamens 1 to 4. Nuts 1 to 2. Stigmas
capitate  Seed suspended.—Herlaceous plants. Leaves palmate, lobed, or cut.
Flowers herbaceous.

1. A. vulgaris (Ladies® Momtle). Leaves lobed, plaited serrated, the radicle reniform
and half-orbicular. Flowers terminal, corymbose. Gurdens.
2. A, arvensis (Parsley Piert). Leavces flat, 3-lobed, cut, wedge-shaped at the basc.

Flowers axillary, clustered. - Gravelly waste places. A little insignificant weed,

which is easily overlooked in the gravelly places where it grows.

POTERIUM.

Flowers moncecious or polygamous. Calyx 4-toothed, with 3 scales on the outside at
the base. Stamens 20 to 30. Nuts 2. Stigma pencil-shaped. Sced suspended.—
Herbaccous plants, Leaves uncqually pinnate. Flowers in dense spikes.

1. P. Sunguisorba (Burmt). Stem somewhat angular, herbaceous. Leaves pinnated ;

leaflets ovate-roundish. Spikes globose. Calyx, when in fruit, bony, netted, with 4

obtuse angles. Posturcs, gardens.  Sometimes cultivated for sheep-food.

ORDER Il ClIENOPODIACEZ—CHENOI'ODS.

EssENTiAL CHARACTER.—Calyz herbaceous, sometimes tubular at the
base 3 or pone. Stamens inserted into the base of the ealyx, opposite its
regments, Ouary single, superior, or occasionally adhering to the tube of
the calyx, with a single ovule attached to the base of the cavity ; style in 2
or 4 divisions, rarely simple. Fruif membranous, somectimes baccate.—
Herbaceous plants or wnder-shrubs.,  Leaves alternate without stipules,
occasionally opposite. Flowers small, sometimes polygamous.

*.* Distinguished from Urticacese by the want of stipules chiefly ; and by their sced

having au inferior radicle ; from Polygonacew by the former character, and
the fruit not being triquetrous.

CHENOPODIUM.

Calyx 3-, 4, or 5-parted, persistent, neither warted nor ing together after flowering.
Stamens 5 or fewer. Style 2-fid. Stigmas 2 to 4. Fruit a thin utricle, containing
a single polished brittle seed.
1. C. album (Goosefoot). Leaves rhomboid-ovate, jagged, mealy ; entive towards the
base, gpper ones oblong entire. Fruit quite smooth. Waste places.
2. C. Bonus (Henricus). Leaves triangular-arrow-shaped, entire. Spikes terminal,
d, leaflens. Waste places. Formerly employed for the same perposes as

compoun
Spinach is applied to now.

BFETA.

Calyx 5-parted, half-adhering to the ovarium at thebase  Stamens 5. Styles 2. Fruit
reniform, enveloped in the capsular base of the calyx.
1. B, vulgaris (Garden Beet). Roots fusiform, very fleshy, bienninl. Radical leaves
g:.ﬁe, obtuse, somewhat cordate ; those of the stem rhomboid-ovate. Spikes leafy, ~——

ATRIPLEX.

Pulygamous, or often moncecious.—Hermaphrodite. Calyx 5-parted. Stamens 5. Pis-
tillum usually defective.—Female. Calyx 2-parted ; the segments parallel and ciose
together, uniting nfter flowering, and forming a cover for the fruit. Style bifid.
Fruit a utricle, with a single brittle seed.
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1. A. patula. Stem herbaceous, spreading. Leaves triangular-lanceolate, somewhat
halberd-shaped. Calyx of the fruit tuberculated at the sides. Waste places.

2, A.hastata. Stem herbaceous. Lower branches straggling. Leaves whole
coloured, the lower triangular-hastate, deeply toothed, the uppermost entire, those
between them hastate-lanceolate. Fruit cordate triangular, with acuminate teeth,——
Waste places.

3. Af’ hortensis (Garden Orache). Stem herbaceous, erect. Leaves cordate-triangular,
toothed, whole-coloured. Fruit
roundish-ovate, shortly acumi-
nate, netted, entire.—— Qardens.

SPINACIA.

Flowers dicscious.—Male. Calyx
4-parted. Stainens 4, inserted
in the bottom of the calyx.—
Female. Calyx 2- or 3-cleft.
Styles 4. Fruit consolidated
with the hardened calyx.

1. 8. oleracea (Garden Spinage).

Leaves oblong-ovate. Fruit un-

armed or spiny. Gardens,

Fig. CLXXXVL b,

SALICORNTA.

Calyx fleshy entire, sunk in an excavation of the rachis. Stamens 1 or 2. Fleshy,
leafless, jointed plants.

1. 8. annua (Saltwort). Stom herbaceous. Calyxes
placed in a triangle, Wild in salt marshes,
common. Often sold in the markets, for pickling,
under the erroneous name of Samphire. Its ashes,
when burnt, furnish kelp, or crude soda.

,ORDER LIL POLYGONACEZ.—BUCK-
WHEATS.

EsseNTIAL CHARACTER.—Calyz inferior,
imbricated in mstivation. Stamens defi-
nite, inserted in the calyx. Ovary supe-
rior, with a single erect ovule; styles
or stigmas several. Nut triangular, naked,
or protected by the calyx. Seed with
farinaceous albumen, rarely with scarcely
any.— Herbaceous plants, rarely shrubs.
Leaves alternate, their stipules cohering
round the stem in the form of an
ochren : when young, rolled backwards.
Flowers occasionally unisexual, often in
racemes.

*.* The 8-cornered fruit, combined with
ochreato stipules, are certain signs of
this natural order; but Alchemilla is
ochreate, and therefore the character
derived from the stipules cannot be
taken alone.

Fig. CLXXXVL ¢.

Fig. CLXXXVI. b.—Ripe fruits of Atriplex hortensis,
Fig CLXXXVI r.—S8alicornia annua.
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POLYUCONUM.

Flowers hermuphroditc. Calyx monophyllous, divided, persistont, generally petaloid.
Stamens definite, either equal in number to the segments of the calyx, or twice'as

Fig. CLRXXV] «,—Polggonum Bistorta.
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at the base; anthers opening longitudinally. Ovary 3—5-celled, with solitary

placente. Berry dry, inclosed in the inflated calyx. 7

1. N. physaloides. A tall annual. Stem erect, with angular branches. Leaves
smooth, ovate-oblong, sinuated, wedge-shaped at the base, and decurrent on the
petiole. Flowers solitary; blue with a white bottom and 5 blue rays.——Peru.
Common in_gardens under the name of Atropa physaloides and Alkekengi, by which
it is also known in seed-shops.

S
N

_——
-

b S

Fig. CLXXVIIL

ATROPA,
Calyx campanulate, 5-cleft. Corolla campanulate, twice a8 long as the calyx, 5-lobed
equal. Filsments 5, filiform. Berry globose, seated in the galyx. et
- 1 Al;Bel]l'czdom (Dea%l'l’q Igiglmrl';adc). IStem llxergaeeomll. Leaves ovate, undivided.
owers solitary.- oods., Flowers large, livid purple. Fruit resembling black
cherries, very poisonous, but used in medicine as a valuable narcotic, 8

Fig. CLXXVTIL.—Atropa Belladonna. 1. Flower opened ; 2. transverse section of ripe fruit.
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SCOTOLINA,
Corolln tubular-campanulate, 5-lobed. Capsule globular, cut round at the base.

1. 8. atropoides. Leaves light green, shining. Flowers brown, shining externally ;
dull and pale olive green in the inside. Germany. Common in botanical gardens,
where it i3 called Hyoscyamus Scopolin. Flowers among the earliest herbaceous
plants,

CAPSICUM.

Calyx rather angular, shallow, 5—6-toothed, Corolla rotate, with a 5—6-cleft limb.
Stamens projecting ; anthers cordate, free, opening longitudinally. Ovary2—4-celled.
Fruit a juiceless berry.

1. C. annuum (Capsicum ; Tchilli or Chilli). An annual plant. Leaves elliptical

or ovate, acuminate, entire, smooth. Flowers white with yellow anthers. -

tcal America. Common in gardens. The fruit varies much in form and size,

but is always either red or yellow. It is extremely peppery; and, with the seeds,
forms, when ground, the condiment called Cayenne Pepper.

DATURA.

Calyx tubular, ventricose, with 5§ angles, 5-toothed, deciduous, leaving behind a
broad orbicular base. Corolla funnel-shaped ; the tube long; the Lmb with 5
angles, 5 plaits, and 5 points. Stamens 5; Stigma of 2 plates. Capsule
echinate or smooth, 2-celled; the cells divided oecasionn?ly by spurious
dissepiments.

1. D. Stramonium (Thorn Apple). Fruit spinous, ovate, erect. Leaves ovate,
smooth, sinuated.——— Waste places. Flowers large, white. A powerful narcotic.

8 Fig. CLXXVIII. b. 1

Fig. CLXXVIII, b.~Datura Btramonium. 1. Flower ; 2. section of ovary ; 8. ripe fruit.
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many, but generally in part abortive. Fruit a 2- or 3-cornered, indehiscent, mono-

spermous nut.

1. P. amplhibium. Styles 2, united half way up. Stamens 6. Racemes dense,
ovate-oblong, erect, on smooth stalks. Stipules fringed.——— Wet places.

2. P. Fagopyrum (Buckwheat). Leaves heart-arrow-shaped. Stem nearly upright,
without prickles. Angles of the fruit even. Fields, cultivated. Flour of the
seeds, or albumen, entable.

3. P. Hydropiper. Styles 2, united half way up.
Stamens 6. Racemes lax, interrupted, drooping.
Storn erect. Leaves lnnceolate, wavy, without
spots. — Wet ditches, dec.

4, P. aviculare (Knot-grass). Flowors axillary.
Leaves elliptic-lanceolate, rough-edged. Ribs of
the stipules distant. Stem procuiubent, herbace-
ous. Dry pluces, gravel walks, &c. A worth-
less weed : itw seeds arc said to produce sickness.

5. P. Convolrulus. Leaves heart-arrow-shaped.
Stem twining, angular. Scgments of the calyx
bluntly kecled. Hedges and ficlds.

]
¥ig. CLXXXVIL

6. P. Bistorta (Bistort), Leaves oblong-ovate, rather cordate, and wavy; petioles
winged, Flowors in an oblong terminal spike. Damp mead Root a
powerful astringent.

7. P, Persicuric. Root annual, fibrous. TLeaves lanceolate, blotched with dull
purple, with loose long-fringed stipules. Flowers in compact ovate-oblong cylindrical
spikes. Calyx glandular. Stamens 6. Styles 2—3, united up to the middle.
Comanon in wet places. Stems 1—2 feet high. Flowers rose-coloured.

N.B. This is very different from the Persicarin sold in seedshops, which is a

beautiful annual called Polygonum orientale.

Fig. C1L.XXXVT ¢ —Flower of Polygonum Fagopyrum.
Fig. CLXXXVII.—Polygonum Hydropiper.
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Calyx 6-parted ; the 3 outer seginents somewhat cohering at the base ; the 3 inner
becoming enlarged after flowering. Stamens 6. Styles 3, reflexed. Stigmas 3, cut.
Nut with three sharp angles, Embryo on one side.

1. R. obtusifolius (Dock). Lower leaves cordate-vvate, obtuse, seldom roundish,
slightly curled ; the upper ovate-lanceolate, tapering to each end, obtuse, on long
gtalks.” Flowering branchesalternate, or rarely double. Whorls distant, many-flowered,
axillary. Inner sepals becoming ovate, ncute, entire, or with 2 or 3 slight teeth, each
bearing a large tubercle. — Waste places.

g 4 Fig. CLXXXVIIL

2. R. crispus. Leaves wavy, curled, acuto ; the lower oblong-lanceolate, stalked.
Flowcring branches alternate, double or triple, simple or divided. Whorls somewhat
clustered, many-flowered ; the upper destitute of leaves. Inner sepals becoming
roundish, cordate, entire, acute, with very large tubercles. -Waste placcs.

3. R. Acetosa (Sorrel). Flowers dimcious. Leaves oblong, arrow-shaped. Peorma-
neut sepals tuberculated. -Meadows and pasturcs.

ORDER LIII. ELEAGNACEA—OLEASTERS.

Essextial Cniaracter.—Calyz inferior, colourcd inside, 2- or 4-cleft,
imbricated in mstivation. Sfamens inserted into the throat of the calyx,
equal in number to its divisions, or twice as many. Ovary enclosed in the
tube of the calyx, superior, with a single crect ovule; style 1; stigma 1.
Fruit a dry or fleshy drupe.—Skrubs or small trees ; the leaves covered over
with scurfiness.

Fig. CLXXXVHIL—R i 1. A di of its flower: &, p, outer and inner sepals,
¢ stamens, ¢ carpels : 2. the flower; 3. a vertical saction of the plistil, &ec.; 4. the pistil separate.
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*,* We have no shrubby plants with scurfy leaves in Europe, except svch as belong
to this order. .
HIPPOPRAE.

Flowers diwecious —Male, catkin-tiko, tetrandrous, Female, axillary, solitary. Calyx
tubular, bifid, and closed at the apex. Disk wanting. Fruit a nut, contained within
& succulent calyx.

1. H. Rhamnoides (Sca Buckthorn). Leaves linear-lanceolate, alternate.——— Sea
coust. A spiny shrub.
ELZEAGNUS,

Flowers hermaphrodite. Tube of calyx slender ; limb camnpanulate, 4- or 5-cleft, the
throat contracted by a fleshy ring. Stamens 4 or 5. 1'ruit drupe-like, formed of the
fleshy culyx-tube, enclosing a long nut.

1. E. angustifolia (Oleuster). Leaves lanceolate, acute, cntire, silvery on each side.

Flowers axillary, stalked, erect, solitary or in threes. Gardens.  Flowers pale

yellow, very sweet-scented. Often called Bohemian Olive.

ORDER L1V. THYMELACEZA —DAPINADS.

TsSENTIAL CHARACTER.—Calyx tubular, inferior, with an imbricated wsti-
vation. Stamens definite,
inserted in the tube or its
orifice, often 8, some-
times 4, less frequently
2 ; anthers 2-colled, de-
hiscing lengthwise in the
middle. Ocary with one
solitary pendulous ovule ;
style 1 3 stigma undivided.
Fruit hard, dry, and nut-
like, or drupaccous.-—Stene
shrubby, with tenacious
bark. Leaves without sti-
pules, alternate or oppo-
site, cntire. Flowers ter-
minal or axillary, oceasi-
onally solitary.

DAIHNE.

Calyx 4-lobed. Stamens 8.
Style short, terminal. Ber-
ry with 1 ccll, and 1 sced.
1. D. Mezereum. Flowers

naked on the stem, sessile,

about 3 together. Leaves lan-
ceolate, deciduous. Gar-
dn‘z)a. DI"lowers red or white,

2. D. pontica (Long-flow-
ered Spurge Laurel). Clu'sﬂtars
axillary, simple, drooping,
lghatterhn m e smooth, ob-
ong- te, evergreen
loangos. Tube of calyx slen-
der ; segments linear-lanceo-

Inte,———~Gardens. Flowers \\ l:

green and sweet-scented. \ I

an

Fig. CLXXXIX.

Plg. CLXXX1X — Daplme poutica.
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ORDER LV, EUPHORBIACE Z—SPURGEWORTS.

ESSENTIAL CUARACTER.—[7/owers monceoious or diecious, Celyx none,
or lobed, inferior, with various glandular or scaly internal appendages.
Moales: Stamens definite or indefinite, distinet or monadelphous ; anthers
2-celled. Females: Ovary superior, sessile, or stalked, 3-celled ; ovules
solitary or twin, suspended from the inner angle of the cell ; styles 3 ; stigma
compound, or singlo. Fruit consisting of 3 dehiscent cells, separating with
elasticity from their common axis.—7'rees, shrubs, or lLerbaceous plants,
often abounding in acrid milk. Leaves opposite or alternate, simpie, rarely
compound, usually with stipules. Flowers axillary or terminal, usually with
bracts, sometimes enclosed within an involuere.

*.* Tho fruit of this order is tricoccous ; that is, it consists of 3 cargels, which, when

ripe, scparate from each other with some elnsticity, opening by the edge next
the axis ; this, together with the unisexual flowers, distinetly marks the order,

EUPHORBIA.

Flowers collected in moncecious heads, surrounded by an involucre, consisting of a
cup with five divisions, which have externally 5 flat glands alternating with them.-

Fig. CXC.

"l:t ‘;“covf(c‘.;g‘uphormuthym; 1. 3 flower, ond bract; 2, an involucre; 3. s perpendicnlar
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& Naked, monandrous, articulated with their pedicel, surrounding the female, which
is in the centro.— 9. Naked, solitary. varium stalked. gtigmns 3, forked.
Fruit hanging out of the involucre, consisting of 8 cells, bursting at the back with
elasticity, and each containing 1 suspended seed.

1. E. Helioscopia. Annual. Leaves memb , obovat: te, obtuse, or emar-
ginate, serrated towards the points, smooth, or occasionally with a few hairs. Whorl
5-cleft, rarely 4- or 3-cleft. Ovaries convex at the back, pohshed, smooth. Seeds
obovate, sculptured, brown, not shining. Waste places, everywhere.,

2. E. Lathyris. Biemniul. Leaves somewhat coriaceous, linear, scssile, rather
acute, or obtuse, mucronate, entire, smooth. Whorl 4-cleft, rarely bifid, still more
rarely 5-cleft Glands lunate, 2-horned ; the horns dilated and obtuse. Ovaries convex
at the back, with a decp longitudinal furrow, even, smooth. Sceds obovate, truncate at
the base, rough, brown, not shining. Gardens.  The seeds are very purgative, and
wero so employed.  The plant is usually called « Caper” in cottage gardens, but it hus
nothing in common with the Caperbush (p. 49).

3. E. Peplus. Leaves membranous, roundish, tapering into the petiole, very blunt,
entire, smooth. 'Whorl trifid, very seldom 5-id. Glands lunate, with very long horns,
Ovaries with a double-winged keel at the back, wrinkled and scabrous, smooth. Seeds
obovate-cylindrical 5 4 of the sides dotted in rows, 2 with a longitudinal furrow: greyish-
white, not shining. Waste places.

BUXUN,

Monwcious. Calyx 8- or 4-parted.—Muale. Scale
2-lobed, Stamens 4, inserted about the rudi-
ment of an ovarium.—Female.  Scales 3, very
small.  Styles 3. Stigmar 3, obtuse. Fruit
with 3 horns, 3 cells, and 6 seeds.

1. B.sempervivens(Common Box). Leaves ovate, &
convex. Footstalks slightly downy at the edges.
Anthers ovate-arrow-shaped.— —— Chalky hills.
This is the tree whose harl timber 1 used by
the engravers on wood.

Fag. CXC. b,

MERCURIALIS.

Dicecious, or jonally m jous. Calyx 3-parted. — Males. Stameuns 9 to 12, —
Pemales.  Ovarium double, with two opposite turrows, and two sterile filaments pro-
ceeding from each furrow. Styles 2, forked. Fruit dry, consisting ot 2 cells bursting
with clasticity, and containing each 1 seed.

). M. perennis (Herb Mercury), Stem perfectly simple.  Leaves rough. Root
erecping. oads and dry dilches.

ORDER LVI. URTICACEA--NETTLEWORTS.

EsSENTIAL CHARACTER.— Flowers monwecious or diccious. Calyz mem-
branous, lobed, persistent. Stamens definite, distinet, inserted into the base
of the calyx, and opposite its lobes; anthers turned backwards with elasti-
city when bursting,  Ovary superior, simple ; ovule solitary, erect, or sus-
pended 5 stigma simple. Frudt a simple indehiscent nut, surrounded by the
membranous or fleshy calyx ; or a fleshy receptacle, either covered by nu-
merous nuts, lying among the persistent fleshy calyxes, or enclosing them
within its cavity.—Zrces, shrubs, or lerbs, sometimes milky. Leazes
alternate, usnally covered ecither with asperities or stinging hairs, with mem-
branous st/pules, which are deciduous or convolute in vernation.

*,* The unisexual flowers, simple lenticular fruit, superior radicle, and stipules,
afford the cascntial charuncteristics of this order, which cannot well be mistaken
for any except Chenop ,and tho plants of that order never have stipules,
or rough, or stinging leaves.

Fig. CX(. b.—Buxns seinpervirens
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URTICA.
Monacious, seldom dicecious, — Males in Joose racemes. Calyx 4-parted. Stamens 4.
— Pemales in capitate racemes, Calyx 2-leaved. Ovarium 1. Stigma 1. Fruit
i-secded, enclosed in the ealyx.

0

i
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! 1 3
Fig. CXCL

1. U. urens (Smaller Stinging Nettle).  Leaves opposite, elliptical, with about 5 lon-
gitudiual ribs.  Clusters nearly simple. - Waste Places

2. U. divice (Laryer Stinging Neitle).  Leaves opposite, heart-shaped. Clusters
much branched, in pairs, mostly dicccions.  Roots crecping, -——— Waste placcs.

3. U. pilulera (Roman Netil'). Leaves opposite, ovate, serrated ; with transyerse
riba. Fertile flowers in globular heads. — ~— Gurdens.

CANNABIS.

Flowers dicecious,—Male.  Culyx 5-purted. Stamens 5—Female. Calyx 1-leaved,

slit on one side. Styles 2. Achienium lenticular, enclosed 1n the permanent calyx.

1. C. sativa (Hemp). A tall anpual. Leaves digitate, serrated. Fieldx.
This is the plant from which cordnge, ropes, and the conrse kinds of linen are
manufactured.

HUMULTS.
Diwcious, —Males. Calyx 5-parted.  Stamens 5.— Femeales in a Jax membranous
¥’ ¥

cone. Ovarium 1. Styles 2. Fruit 1-seeded. Embryo spiral.
1. H. Lupulus (The Hop). Stems climbing. T.caves stalked, scabrous, cordate,

serrated, simple or 3-lobed.————Ilcdiy 2,

¥ig. CXCIH, 4.

FICUS,
Flowers enclosed within fleshy heads, which ha:
1, F. Gurics (246 Commen Fi ). Leawes contats . downs
A : ommon £79), Leaves cordate, palmate, scabrous above, do
ou the underside.——Gardens. This produces the i’igs of the shops, & fommy

MORUS,
S'ta.nzf:ls 4_.—- .Femn:m:. Ovary 2-celled.

mt and

®, p. inner su
Ins Toupulue
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1. M. nigra (The Mulberry Tree), Leaves cordate, ovate, entire or lobed, serrated.
Female catkins somewhat sessile, much longer than the peduncle. Calyx smooth at the
edge. Gardens. Fruit decp purple.

¥ig. CXCITL

ORDER LVIIL. CORYLACEZE—MASTWORTS.

EsseNTIAL CuARACTER.—Flowers unisexual ; males amentaccous, females
aggregate or amentaccous, Males : Stamens 5 to 20, inserfed into the
base of the scales, or of a membranous calyx, generally distinct.  Females :
Ovaries crowned by the rudiments of a superior calyx, scated within a coria-
ceous involuere (cupule) of various figure, and with soveral cells and several
ovules, the greater part of which arc abortive ; ovules twin or solitary, pen-
dulous ; stigmas several, sub-sessile, distinct. Fruit o bony or corinceous
l-celled nut, more or less enclosed in the involuere.—T7'rees or shrubs.
Leaves with stipules, alternate, simple, often with veihs proceoding straight
from the midrib to the margin.

*,* The distinetive organ of this order is the cnpule, which, in common language, is
called husk in the Filbert, Chesnut, and Beech, and cup in the Oak.

CASTANEA.

Monwmeions. — Male. Cathing very long, with irregular clustors of flowers. Stamens
from 5 to 20.— Female. Cupule generally 3-flowered, 4-lobed, spiny. Stamens
12, abortive, Ovarium 6-celled‘: with 2 ovules in eachcell.  Styles 6. Nut 1-celled
with from 1 to 3 seeds.

Fig CXCIV.

1. C. vesca. (The Sweet Chestnut Trec).  Loaves oblong-lanceolate, acuminate,
with mucronate serratures, smooth on each side. Cupules large, spiny. ———Planta-
tions. A large tree.

Fig C)-(CI.I-I.— Morus nign: 1. A wale ﬂo;vet_-__s. ncluter—;! fe;n;!es; 3. a female separate
5’:2'. CXCIV.—Leaf of Cnstanen vesca. !
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FAGUS.

Monawcious. — Mules. Cothins pendulous, globuse, donse.  Calyx G-lobed. Stamens 8.
— Females 2, enclosed in 2
spiny 4-lobed cupule. Stig-
nuas 3. Ovarium 3-cornered,
3-celled. Nut by abortion
1-celled, 1- or 2-seeded.

1. F. sylvatica (The Bee
Trer). Leaves ovate, shining,
thin,  obsoletely  serrated.
Prickles of the cupule simple.
Stigmas 3.—Woods. A large
tree with & smooth bark. lts
triangular nuts, or mast, arc
greodily devoured by pigs and
wild aninuls, Its timber is
hard, brittle, and not durable
unless kept under water. 1t is
used for the planking of ships
and for making chairs, but is
«quickly attacked by insects.

—)

Fi €Xev

QUED UR,

Monoecious. — Male,  Catkin Jax and pendulous.  Stamens from 5 to 10, — Fomale.
Cupule cup-shaped, covered  with
scales,  Ovarium with three cells, 2
of which are abortive. Stignias 3.
Acorn l-cclled, 1-seeded, seated in
the cup-shaped capule.

1.Q  Lier (Ereryreen Ock), leaves
evergreen, ovate or lanceolate, muero-
nate, entire or serrted, shining above,
hoary bencath. Bark even.
Pluntations

2. Q. #eailiflora.  Leaves on long
stalhs, deciduous, oblong, with opposite
acnte sinuses.  Froit sessile
Woods.

3 Q. Cerris (Turkey Quk). Leaves
deciduous, obovate, sinuate or pinnatifid,

Fig €XCVILL

L CXevIn

V.—llecch, Fig. CXCVI —Quer.us poduncnlata, 1. a ﬂm;z-r; é Q dmo.;— .".;.musvorle

e uvary, 4. perpendicular section of the Q@ showing young cupyle and ovules,

Fig. CXCVUL—Quorcus Subet, Fig. CXCVIIL -Quercus seasilifiora



downy, with mueronated lobes. Cup of the acorn with long spreading narrow bracts.
-Plantations.

\ \*‘ /

Fig. CC.

Fig. (XCIX.—Quercus pedunculata.  Fig. ¢C.—Quorcus Cerris.
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Fig. CCL

4. Q. ]
(Common ). Leaves
sessile, deciduous, oblong,

wider towards the extre-
mity ; their sinuses rather
acute, lobes obtuse. Fruit-
stalks long.———— Woods,

5. Q. Suber (Cork Oak).
Leaves evergreen, ovate
or lanceolate, mucronate,
entire or serrated, hoary
beneath. Bark corky,splhit
into deep fissures.
Plantations, This is tho
plant whose bark is
brought from the cork
forests of Spain and con-
verted into the stoppers of
bottles and other vessels.

N. B.—British Oak is
obtained from Q. pedun-
culata and sessilifiorn ;
their timbgy is of equally
good quality, though dif-
forent ; the latter is what
\ is called chesput in old

\ buildings.

CORYLUS.
Moncecious.—Male.  Catking
cylindrical, with 3-lobed

bracts, the middle lobe of
which covers the 2 lateral

Fig. CCIL,

ones. Stamens 8. Authers
1-celled.—Female. Flowers
numerous, enclosed in a
scaly bud, Stigmas2. Nuten-
cloged in a lacerated cupule.

Ing. CCL.—Quercus Ilex.

Fig. CCLL—Flowers of Corylus Avellana. @ fomule bud ; #. styles ; br. bracts ; & malo catkin.
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FAGUS,

Monweious. — Mules. Catkins pendulous, glohose, dense.  Calyx 6-lobed. Stamens 8.
— Females 2, enclosed in &
spiny 4-lobed cupule, Stig-

. mas 3. Ovarium 3-cornered,
3-celled.  Nut by abortion
1-celled, 1- or 2-secded.

1. Y. sylvatica (The Beech

_— Tree).  Leaves ovate, shining,
— thin, obsoletely  serrated.
" Prickles of the cupule simple,

Stigmas 3, —Woods. A large
tree with a smooth bark. 1ts
triangular nuts, or wast, are
groedily devoured by pigs and
wild animals. Its timber is
hard, brittle, and not durable
unless kept under water. 1t is
used for the planking of skups
und for makmng chairs, lut is
«quickly attached by insects.

g CX¢V

QUERCUS,

8. — Male.  Catkin lax and pendulous.  Stamens from & to 10, — Female
Cupule  cup-shaped, coveved with
seales.  Ovariwm with three cells, 2
of which are abortive. Stigmas 3.
Acorn l-cclled, I-sceded, seated in
the cup-shaped eapule.

L. Q. Tlex (Ervayreen Ock). Leaves
overgreen, ovate or lanceolste, muero-
nate, entire or serrated, shining above,
hoary beneath.  Bark  even.
Plantations.

2. Q. scsniliflora . Leaves on long
~talhs, deciduous, obloug, with opposite
acute sinuses.  Fruit scssile
Woods.

3 Q. Curris (Twrkey Ouk). Leaven
deeiduous, obovate, sinuate or pinnatifid,

Fig. CXCVIL

Fre OXCVIE

Fig CXCV.—Deech.  Fig. CXCVL.—Quereus poduncalata, ', ¢ fi ? 38
octiou of the ovary , 4. perpendicular section of the Q@ showing youngcu;:;g:n?é ;‘f‘m. Fntrausven

Fig. CXCV1l.—Quorcus Suber, Fig. CNCV11L-Quercus sessilifiora
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downy, with mucronated lobes. Cup of the acorn with long spreading narrow bracts.
, -Plantations.

4. Q. pedunculata
(Common QOak). Leaves
sessile, deciduous, oblong,
wider towards the extre-
mity ; their sinuses rather
acute, lobes obtuse. Fruit-
stalks long. Woods.

5. Q. Suber (Cork Oak).
Leaves overgreen, ovate
or lanceolate, mucronate,
entire or serrated, h
beneath. Bark corky,split
into deep fissures.
Pluntatrions, This is the
plant  whoso bark is
brought from the cork
furests of Spain and con-
verted into the stoppers of
bottles and other vessels.

N. B.—DBritish Oak is
obtained from Q. pedun-
culata and sessiliflora
their timbegr is of e%unlly
good quality, though dif-
ferent ; the latter 18 what
is called chesnut in old

\ buildings.

CORYLUS.
Monwcious.—Male.  Catking
cylindrical, with 3-lobed
bracts, the middle lobe of
which covers the 2 lateral

Fig. CCII.

ones. Stamens8. Authers
1-celled.—ZFemale. Flowers
numerous, cnclosed in a
sealy bud. Stigmas2. Nuten-
Fig. CC, Fig. CCL. closed in a lacerated cupnle.

Fig. CXCIX.~Quercus ped lata. Fig. CC.—Q Cerris. Fig. CCl.—Quercus Ilex.
Fig. CCIL.—Flowors of Corylus Avollana. Q female bud ; &. styles ; br, bracis ; & malo catkin.
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L. P. nigra (Bluck Poplar). Leaves rhomboidal, pointed, serrated ; smooth on both
sides. Catkins all lax and cylindrical. Stj 4, simple, spreading. Woods.

2, P. albu  (The Abele Tree). Leaves lobed and toothed ; somewhat heart-shaped
at the base, snow-white and densely downy beneath. Fertile cathing ovate. Stigmas 4.

JES—— ! 777 I

3. P. canescens (The White Poplar), Lenves
roundish, deeply waved, toothed ; hoary and downy
beneath.  Fertile catkins cylindrical.  Stigmas 8.
- Woods.

4. P. fustigiata (The Lombardy Poplar). Branches
very ereet, forming a long cylindrical head. Leaves
somewhat rhomboid, uncqually serrated, smooth.
Plamtations.

b, P. tremula (The Aspen T'ree). Leaves nearly
ovbicular, toothed, emooth on both sides. Foot-
stulks compressed. Young Lranches hairy. Stig-
mas 4, ereot, auricled at the base. — Woods.

N. B.-—The timbher of all these trces is soft, and
of htle value.

Fig, CCX.

ORDER LIX. BETULACEA—BIRCHWORTS.

X ssENTIAL CHARACTER.—J"Jowers unisexual, monwcious, amentaceous 5 the
males somelimes having a membranous lobed calyx. Stamens distinet,
scarcely ever monadelphous 3 anthers 2-celled.  Ovary superior, 2-celled ;
ovules definite, pendulous ; siyle single or none ; stigmas 2. Fruit mem-
branous, indehiscent, by abortion l-cclled. Seeds pendulous, hairless,—
Trees or shrubs.  Leawves alternate, simple, with the primary veins often
running straight from the midrib to the margin ; stéipules deciduous.

==

N

Fig. CUXI.

Fig. CCXIT.

BETULA.

Moncecious.  Catkins cylindrical -~ Malcs. DBracts ternate, that in the
middle bearing the stunens.— Femole. Bracts 3-lobed, membranous,
deciduous, Styles 2.  Ovarium compressed, 2-celled ; 1 cell abortive.
Fruit membranous, winged, 1-cclled.

1. B, alba (Common Birck). Leaves ovate, acute, somewhat deltoid,
unequally serrated, nearly smooth. Branches erect ; when young, pube-
scent. Wuods. A tree,

Fig. CCX.—Populus tremula. Fig. CCXTL— 3 and @ catkins of Betuln albn,
¥ig. CCXIL—Alnus glutinosi.



MONOCHLAMYDS. 123

ALNUS,

Moncecious.—Male, Catkins eylindrical. Braets stalked, cordate, with 3 smaller be-
nenth them, which are staminiferous at the base — Female. Catkins roundish-ovate.
Bracts 2-flowered, coriaceous, persistent. Ovarium compressed. Stigmas 2, Fruit
compressed, ovate, 2-celled, 2-seoded.

1. A. glutinosa (Common Alder). Leaves roundish-wedge-shaped, wavy, serrated,
glutinous, rather abrupt ; downy at the branching of the veins beneath. Marshes
and sides of streams. A small tree.

ORDER LX. ULMACEZA—ELMWORTS.

EsseNtiAL CHARACTER,—FHlowcers hermaphrodite or polygamous, never in
ceatking,  Calyw divided, campanulate, inferior, irregular.  Stamens definite,
inserted into the base of the calyx; creet in mstivation. Ovary superior,
2-cclled 5 ovudes solitory, pendulous; stiymas 2, distinet. Fruit 1- or 2-
celled, indehiseent, membranous or drupaccous. Seed solitary, pendulous.
—Trees or shrubs, with scabrous, alternate, simple, deciduous leaves, and
stipules.

Calyx campanulate, 4- or 5-toothed, persistent. Stamens from 3 te 6. Ovarium com-
presscd.  Stiginas 2, scssile.  Pericarp membranous, winged, comprdsed, 1-seeded.,
L. U campestris (Common Elm). Leaves rhomboid-ovate, acuminate, wedge-shaped,

and oblique at the base, always scabrous above, doubly and irregularly serrated, downy

bencath, serratures incurved.  DBranches wiry, slightly corky ; when young bright
brown, pubescent.  Fruit oblong, deeply cloven, naked.———— Woods,
U. montuna (Witch £lm). Leaves ohovate, cuspidate, doubly and coarscly ser-
I, cuneate and nearly equal at the base, always exceedingly seabrous above, evenly
1y beneath.  Branchies not corky, cinercous, smooth.  Fruit rhomboid-oblong,
reely cloven, naked. - Woods,

N

foSs

&7

o

Fig. CCXIII.

ig. CCXI1,~ Ulmus montana.
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3. U. glubra. Leaves ovato-lanccolate, acuminate, doubly and evenly ecrenato-ser-

Fig. CCX1V,

rite, cancate and oblique at the bese, becoming quite
smooth ahove, smooth or glandular beneath, with a
few hiairsin the axils of the veine.  Branches bright
brown, smooth, wiry, weeping. ¥rut obovate, naked,
shghily cloven. Woods.

N.B. Llm wood i» tough, but coarse, and only fit for
rough purposes, such as cart-making, coffin bourds,
and water pipes. It is durable if constantly im-
mersed in water or damp carth.

. o — Fig. CCXV.
ORDER LXI. PINACE.X—CONIFERS

EssextiaL CHARACTER.— Mlowers moncecious or diccious. AMaies mon-
androus or monadelphous ; each floret consisting of a single stamen, or of
a few united, col'ected, in a deciduous amentum, about a common rachis.
Females in cones or a cup.  Ovary open, destitute of style or stigma,
Orules naked.  Fruit consisting of a cone formed of the seale-shaped
ovaries, become enlarged and indurated, and ocecasionally of the bracts
also; or a fleshy cup.  Seed with a hard crustaccous integument.— T'rees
or shrubs, with & branched trunk usually abounding in resin, Wood
with the ligneous tissuc marked with circular disks. Leaves linear,
acerose, or lanceolate, entire at the margins.

TAXUS.

Flowers dicecious or moncecious, surrounded by scales.— Males. Stamens 8 or 10,
mnadelphous,—ZFemales.  Nut enclosed in a sue-
culent cup.

1. 'T. burcata (The Yew Trec). Leaves linear, dis-
tichous. Fruit roundish, bright red. ——— Planta-
tions and rocky woods.

JUNIPERUS.

Diceeious or moncecious.—Males.  Catkins ovate,
with 4-8 1-celled anthers.—Females. Cone round,
consisting of 3 fleshy seales growing together, and
enclosing 8 bony nuts,

1. J. communis (Juniper bush). Leaves 3 in each Fig. CCXVI.
whorl, tipped with a spine, spreading, longer than the

1ipe fruit, ——————- Heathy downs.

Fig. COX1V.—Ulmus glabra. Fig. CCXV.—Ulmus campestris.
lb-ix.“GCXVl :hl-‘mu of the ‘Yew, divided yerpendlcuhﬂy. ar, The succulent cup ; pl. emoryo;
ald. 3 ¢ch. chalaza ; mi. micropyle or
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PINUS,
Moncecious.—Males. Cathins with the seales each bearing 2 1-celled anthers at the ends.
—Females. Catkins with acuminate scales. Ovaries 2. Cones with oblong clavate
woody sealos, with an angular termination.—Leaves 2 or more from the same sheath.

Fig. CCXVIIL

¥ig. CCXIX.

Fig. COXX,

Fig. CCXV1l~1. Female scalo of Pinius sylvestris, with & pair of ovules ; muc. the opening into th
ovuley 2 ripe scale nnd seeds; 3. a longitudinal section of a sced ; 4.anther: pol, ollegf ml‘.{ valve, *
Hig. CCXVIll.—Cone of the same. Fig. COXTX.—Abes excelsa.

Fig. CCXX.—Abies Larix. 1. An anther, 2. a female scale with ovules; 3. » ripe cone; 4. a senle
of the Iatter with & nnked swed ; b. vorticnl seetion of seed and enibryo.
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1. P, sylveatris (Scotch Fir). Leaves rigid, in pairs, glancous. Young cones stalked,
recurved. Crest of the anthers very small. Woods.

2, P. Pinaster (Oluster Pinc). Leaves in pairs, very long, stiff, and dark green.
Cones Iarge, sessile, clustered, recurved. ——— Plustations.

ABIES,
Senles of tho cones flattened at the end, equal, not vinbonate.—Leaves single.

1.'A. excelsa (The Spruce Fir). Leaves evergreen, compressed, somewhat 4-cornered,
mucronate, solitary. Cones cylindrieal, pendulous. ——-— Plantations.

Fig. CCXXI11,

Tig. COXXIT.
2. A. Larix (The Larck). leaves deciduous, fascicled. Cones lax, ovate, erect.
— Woods and plantations.
3. A. Cedrus (The Cedar of Llanow). Leaves evergreen, fascicled. Cones roundish,
woudy, very compact, ercet. Gardens.

CUPLESRUS.

Flowcrs moncecious,  Anthers 4, 1-celled, inserted on the lower side of a peltate scale.
Cone dry, composed of woody peltate scales, with a projecting point in the middle.

1. C. sempervivens (The Cypress Tree). Brauches erect ; twigs quadrangular. Leaves
imbricated in 4 rows, obtnse, appressed, convex. Cones subglobose, ——— Gardens.

The following natural orders of this subelass also belong to the Flora of
Furope, but are of less importance thau the preceding :

LAURACE E—LAURELS.

EssentiaL CuaraoTer.—Calyr imbricated. Stamens opposite the seg-
ments of the ealyx, the 3 innermost sterile or deficient; anthers bursting by

Fig, CCXXT.—Abjes Cedrus. Fig. CCXXI1,—Cupressus scinpervirens,
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a valve from the base to the apex. Glands usually present at the base of

the inner filaments. Ovary single, superior, with 1 or 2 single pendulous

ovules; style simple; stigma obtuse. JFruit baccate or drupaceous.—T'recs

often of great size. Leaves without stipules, alternate, aromatic.

%% The only European plant is Zaurus nobilis, the Sweet Bay, a shrub common in gar-
dens. Like Berberidacese, this order has anthers oponing by recurved valves,
but there are no potals, and the leaves are aromatic.

ARISTOLOCHIACE A—BIRTHWORTS.

Essevtian Cuawvacter.—Flowers hermaphrodite.  Calyx superior, tu-
bular with 3 segments, which are valvate, regular, or very irregular. Sta-
mens 6 to 10, epigynous.
Ovaryinferior, 3or 6-celled;
ovules numerous, horizon-
tally attached to the axis ;
style simple, stigmas  radi-
ating, as numerous as the
cells of the ovary. Fruit
dry or suceulent, 3- or 6-
celled, many-seeded.— I/er-
baccous plants qr shrubs, the
latter  often”  climbing.
Leaves alternate, simple,
stalked, often with leafy
stipules.  Ilowers axillary,
solitary, brown or some
dull colour.

* ¢ Asarum ewropaum, n dwarf
herbaccous plant with
dingy brown flowers
hidden beneath the
leaves, and a few spe-
cies of Aristoluckia,
make up the European
part of this order,
which resembles no

- other monochlunyde-
ous Exogens in ap-
pearance, and which

N is readily known by
its flowers being 4/
and the ovary inferior
and  many - seeded,
Aristolochia Clematitis,
an upright plant with
light ycllow flowers, is

S British, and is common
Fig. COXXIIL in botanie gardens.

MIRICACE E—GALEWORTS.

EssSENTIAL CHARAOTER.— Flowers unisexual, amentaccous, achlamyde-
ous. Males : Stamens 6, rarely 8, somewhat monadelphous ; anthers 2-
or 4-celled, opening lengthwise. Females: Ovary 1-celled, surrounded
by several hypogynous scales ; ovule solitary, erect ; stigmas 2, subulate,
or dilated. Fruit drupaceous, often covered with waxy secretions.—

Pig. CCXXIIL~—Anstolochin Clematitis.
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Leafy shrubs, with resinous glands and dots, the leaves alternate, simple,
with or without stipules.

*.* The Sweet Gule (Myriza Gulc), a fragrant shrub found in boggy commons and
moorg, represents in Europe thia cxotic order, which is very near Urticaces,
but has not stipules, and bas amentucoous achlunydeous flowers. It
differs from Salicacese in the seed being solitury and not comoke, aud from

SCHOOL BOTANY.

., _m

Tig. CCXXTIL b,

CHAPTER
OF ENDOGENS.

Trusk plants are not divided by M. De
Candolle into subel but are all includ-
ed in & single group. The principal orders
in the Flora of Europe are the following
namely : —

. Butomacese 3 Naiadaces ;
Orchidacese 3 Iridaceme ; Amaryllidacese ;
Lilincete ; Melanthacem ; Typhacew ; Ara-
cete 3 Cyperacere ; Graminacese.

" l'll‘hey may be briefly distinguished as
ollo

Betulacere in the fruit not being 2-celled, but quite simple.

V1.

Alismucear.— Flowers tripetaloid ;¥ uni-
sexual or hisexual. Stamens hypogynous.
Carpels several, distinet, with 1 ov 2 seeds
in each.

Butomacew.— Flowers in some measure
tripetaloid. Stamens hypogynous. Car-
pels several, distinet, with an indefinite
number of ovules adhering to their inner
surface,

Naiaducee. — Sepals and petals minute,
in & power of 2, deciduous, alike. Sta-

* Tpas, three, and werarov, @ petal. This

terin is employed in Endogens when the 3

scpals are green and in their nsnal atate, the 3 petals alone resembling the parts so called in
other flowers. Tt is used in distinetion to hexnpetaloid, which indicates those flowers which
thuve the sepals also large and resembling the petals in colour and texture,

Fig COXXIIL b~ Asarum europaim

4 e. ite ovary and stamens magnified.
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mens in a corresponding number. Carpels |  Graminacew. — Flowers glumaceous 3
distinet, 1-sceded, the same number as the | and paleaceous.§ Stem hollow. Sheath
stamens, or fewer. | of the leaves slit on one side.

(h-chiduwsw. — Flozets 5 hexapetaloid,
irregular. Stamen and style consolidated
into a central column, {)vnry inferior TAMMRNVmw oro’mz PRECEDING
with parietal placentee, ATURAL DUnbERS,

Iridacew.— Flowers hexapetaloid, Sta- ' A. Ovary inferior.

mens 3, with their anthors turned out- ' «. Stameus ¢ . . Amaryllidacee.

wards. Carpels 3, united into an inferior &, Stamens 3. . | Tridacee.

3-celled ovary. ¢, Stamen 1 A Orchidacec.
Amaryllidacee.— Flowers hexapetaloid. ' B. Ovary superivr.

Stamens 6, with their anthers turned a. Flowers dimerous || . Nealadacee.

|

|

inwards. Carpels 3, united into an inferior | 8. Flowers trimerous, and completely

3-celled ovary. | tripetaloid, with 1-sceded curpola
Liliacece.— Flowers hexapetaloid. Sta- Alumacee.

mens 6, with their anthers turned inwards. . ¢. Flowers trimerous and almost tripe-

Carpels 3, united into a superior 3-celled taloid, with many-seeded carpels

ovary. : Butomacew.
Melanthucew. — Flowers hexapetaloid. | d. Flowers trimerous and hexapetaloid,
Stamens 6, with their anthers turncd | a. Anthers turned inwards Liliacere.
outwards. ~Carpels 3, superior, many- | B. Anthers turned outwards
seeded, with the styles somectimes united. Melanthaceer.
Typhaceee,— Flowers unisexual, incom- e. Flowers incomplete.
plete.*  Anthers wedge-shaped, on long a. Flowers wid‘l’in a spathe  dracee.
wenk filaments. Carpel solitary, superior, B. Flowers not within a spathe
1-sceded. ' Typhacece.
Araceee. — Flowers unisexual, naked,t J- Flowers glumaceous, leaves with an
enclosed within a spathe. undivided sheath . Cyperacee.
cece. — Flowers glumaceous, T 9. Flowers glumaceous, leaves with the
naked. Stem solid. Sheath of the leavex sheath split -
perfect.

ORDER LX11. ALISMACEZE—ALISMADS.

EssENTIAL CARACTER. — Sepals 3, herbaccous.  Petals 3, regular,
much larger than the sepals, and coloured. Stamens hypogynous, 6 or many
more. Ovaries superior, 3-6, or many more, distinet, 1- or 2-seeded ;
stigmas simple.  Carpels dry, indchiseent. — Water or marsh plants.

#,* The numerous distinct carpels which are 1- or 2-seeded, give the plants some-
thing the appoarance of Ranunculacers. The order differs from Butomaces
in its carpels being 1-2-secded, and from Juncaginaces in its petals being
petaloid, that is large and coloured, not small and green.

ALISMA.
Flowers hermaphrodite. Sepals 3. Petals 3, Stamens 6. Carpels.6 or more, 1-seeded,
indehiscent.
1. A. Plantago (Water Plantain). Leaves cordate, ovate, or lanceolate. Scape
panicled, whorled. Carpels rounded at the point, furrowed at the back. Ditches,

* That is, having a part of the organs missing. The term is gencrally used with reference
1o the calyx or corolla.

+ That is, having no ealyx or corolla.

1 That is, having the appearance of the gluma, or husk, of corn.

§ That is, having the palea, or chaff, poculiar to corn. See the detailed account of thess
orders further on.

Il Ass, two, and uepos, @ part. This is said when the parts of the flower are somno power
of 2; in like manncr ¢rimerous means that they are & pawer of 3; and so on.



130 SCHOOL BOTANY,

SAGITTARIA.
Flowers moncecious. Calyx 8-parted. Petals 3.—Mcles. Stamens numerous.—
Females, Carpels numerous, seated on a globose receptacle.
1. 8. sagittefolia (Arrow Head). Leaves deeply arrow-headed. Scape simple.
———Ditches.  Flowers white.

ORDER LXIIT. BUTOMACEA —~BUTOMADS.

EssextialL  CuarRacTER.—Sepals 3, usually herbaccous.  Petals 3,
colourcd, petaloid. Stamens definite or indefinite, hypogynous. Ovaries

{
i
Fig. COXXIIL ¢.

superior, 3, 6, or more, either distinet or united into a single mass ; stigmas
the same number as the ovaries, simple. Follicles many-seeded, either

Fig. CCXXIII. ¢.—Butomus umbellatus.
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distinet and rostrate, or united in & single mass. Seeds minute, very
numerous, attached to the whole of the inner surface of the fruit.—dquatic
plants. Leaves very cellular, with parallel veins, often yielding a milky
Juice. Flowers in umbels, conspicuous, purple or yellow,

*.* These are distinguished from the last by their carpels each coutaining nume-
rous smal) sceds.
BUTOMUS.

Sepals and petals equally coloured. Stamens 9, of which 3 are internal and potaloid.
Ovaries 6, with long styles. Fruit capsular, dehiscing at the inner edge. Secds
linear-oblong, straight, with longitudinal strenks,

1. B. wmbellatus (Flowering Rush)., A plant 2-3 feet hugh, with narrow sword-
shaped leaves and winbels of dull purple fluwers. Ditches and river sides,

ORDER LXIV. NATADACLE.N—NAIADS.

EssenTiaL CoarACTER.— Flowers hermaphrodite or uniscvual.  Peri-
anth of 2 or 4 pieces, often deciduous, rarely wanting. Stamens definite,
hypogynous, Ovaries 1 or more, superior ; stigma simple ; ovule solitary ;
pendulous,  Fruit dvy, not opening, l-celled, 1-seeded. Seed pendulous,
— Water-plants.  Leaves very cellular, with parallel veins.  Flowers
inconspicuous, usually arranged in terminal spiles.

Sepals 2. Potals 2. Stamens 4.
opposite the sepals and petals;
anthers nearly scesile. Ovarics
4, alternate with the stamens;
ovulessolitary, suspended. Nuts
4, compressed. Seed suspended,
arcuate, woro or less spiral.—
Floating plants, with pellucid
leaves.

1. P. aatans,  lower petioles
leaflers, elongated. Nuts large,
keeled at the back..—— Kwers and
ditches.

2. P. gramineus. Leaves 3-ribbed,
blunt, with a few obusolete veins.
Spikes ovate, on short stalks.-——
Rivers and ditches.

ZANNICHELLIA

Flowers solitary, moncecious,—-
Males, Stamen single, naked,
placed at the buse of the female
flower on the outside.—Jfemale.
Porianthium campanulate. Ova-
vies 2-6. Fruit dry, l-sceded,
sessile, compressed, gibbous, cre-
nated outwardly.

1.' Z. palustris. Antber of 4
cells. Stigmas entire.—— —Rivers
and ditches.

Fig. CCXXIIL d,

¥ig. CUXXI11, d —Zannichellia palustris. 1. A pair of flowers, ono & theother @. 2 A
istil, with four perfoct carpels and ono imperfect. 3. A vertical section of 3
:‘?:x?im r'nrpel. almw'npgg the seed. All mag-niﬂgsr on efan ovary. 4. De.
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ORDER LXV. ORCH1DACEA-—ORCHIDS.
LsseNTIAL CHARACTER.—Perianth superior, ringent. Sepals 3, coloured.
Petals 3, coloured, of which 2 are uppermost, and 1, called the Zip, under-
most ; this latter is frequently lobed, of a different form from the others,

Fig, CCXXTV.—Orchis maculata. 1, Flower, seen in face ; B bract, K spur, 0 ovary, s sepals, ppetals,
1 lip, ¢ anther, o2, stigma, 2. side view of a ﬂo'wor; 3. pollen nmsm'; 4. Igmmmon of lhi’;nry. '
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and very often spurred at the base. Stamens 1 or 2, united with the style
and stigma into one solid column. Overy l-cclled, with three parietal
placent® ; style forming part of the column of the stameus ; stigma a viscid
space in front of the column. Capsule inferior, bursting with three valves
and 3 ribs.  Seeds parietal, very numerous. — Herbaceous plants.  Roots
fleshy, divided or undivided, or fasciculate.  Leaves simple, quite entire,
often articulated with the stem, Pubescence rarc; when present, sometimes
glandular. Flowers in terminal or radical spikes, or racemes,
#,¢ The gynandrous flowers are a certain mark of this order.

ORCIIIS,

Sepals and petals ringent, coloured ; lip lobed, spurred at the base. Pollen masses with
2 glands, enclosed in a common ponch.
1. O. mascula. Roots oval, undivided. Lip 4-cleft, crenate ; spur obtuse. Scpals
3-ribbed ; two lateral ones reflexed upwards Meadows and pastures.
2. 0. Morio (Fool's Orchis). Roots undivided, oval. Tip 4-cleft, somewhat crenate ;
spur ohtuse, ascending. Sepals many-ribbed, converging.— - —— Meudows and pastures.
3. O. maculuta. Roots palmate, spreading. Lip fiut, crenate, 3-lobed ; spur eylin-

drical, yather shorter than the ovary. Bracts shovter than the flowers. Meadows
and pastures.
ANACAMPTIS
The structure of Orchis, ercept that a pair of small vertical plates (lamellw) are
found at the base of the lip, &

1. A. pyramidalis. Leaves very sharp-pointod. Flowers in a close pyramidal
spike. Lip with 3 equal entire lobes. Spur subulate.—--—— Calcarcous pastures,
Flowers rose-coloured, or white,

PLATANTIERA.

Sepals spreading or converging, coloured or herbaccous.  Petals of the same figure as
the sepals, coloured or herbaceous ; lip entire or 8-lobed, with a spur at the base.
Column very much compressed. TLobes of the anther diverging, not distinet from
the processcs of the column.  Pollen masses with 2 naked glands.

1. P. chiorantha (Butterfly Orchis). Lip linear, undivided, with & spur twice as long
as the ovary, filiform and clavate. Cells of the anther distant at the base.——— Toods.

OPMILRYS,

Scpals spreading, coloured or herbaccons. Petals much smaller than the sepals, gene-
rally coloured ; lip conves, not spurred, more or less lobed, usually hairy, and figured.
Pollen masses with 2 glands, each enclosed in a scparate pouch.

1. O. muscifera (Fly Orchis). Lip twice as long as the scpals, flat, with 4 expanded
lobes, somewhat downy ; the disk polished. Petals linear, smooth.. -Chalky dvwns.

2. 0. arancifera (Spider Orchis).  Lip the length of the sepals, tunid, bairy, rounded,
emarginate, with 4 shallow, reflexed, marginal lobes.  Sepals herbaceous.  Petals lincar,
smooth. Clalky downs.

3. 0. apiferw (Bec Orchix).  Lip roundish obovate, convex, tumid, velvety, variegated,
obscurely 5-cleft, with the point reflexed.  Petals short, hairy.— Pastures.

N.B. The flowers of all the
species of Ophrys ure singularly
like insects, in consequence of
the form and marking of the lip,
which is usually hairy. Hence
the names “ Fly,” “ Spider ” and
“Bee” given to our native species,
Their general appearance will be
understood from the following
cuts of two exotic speciex culti-
vated in some gardens,

Ophrys vospifera Ophrys mammosa
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GYMNADENIA.

The flower of Orchis. But the cells of the anther ave not lengthenod at the base,
and touch there; aud the ihmds of the pollen-masses are naked. (There is little
to distinguish the genus from Platanthera, except the contiguity of the base of
the anther lobes ; and the plicature of the intervening rostellum—z.e. superior edge
of the stigmu.)

1. G. conopsea. Tubercles of root palmate. Leaves narrow. Spike dense cylindri-
cal. Lip S-lobed with obtuse entire equal divisions. Spur long, filiform, curved.
Dry pastures and Heaths.  Flowers purple, very fragrant.

LISTERA.
Anther dorsal.  Pollen powdery. Scpals and petals herbaceous, reflexed. Lip free,
pendulous, bifid. Column short, fleshy, frec. Anther-bed cucullate.

1. L. ovata (Twayblade). Root croeping. Stem 2-leaved in the middle. Leaves
roundish oval.——Pastures, orchards and woods. Stem downy. Flowers yellowish-
green, distant,

NEOTTIA.
Flowers as in Listera, excepl that the column is long, with a flat anthor-bed.

1. N. Nidus avis (Bird’s-nest Orchis). A brown leafless plant, with a root conposed
of numerous thick fleshy entangled fibres. Stem covered with brown scales. Flowers
apiked, dingy brown.————=Shady wovds, occasionally. 1ts English nawe alludes
to the ontangled roots, which resemble o Lird’s nest. The young student must not
confound it with the brown leafless Orobauehes (p. 104), which are Corollifioral
Exogens with a superior capsule. and separate didynamnouns stamens.

LIIrACLLS,
Auther dorsal.  Pollen powdery. Sepals and petals erect, equal 1u size and formn.
Lip oblong, interrupted 1n the middle, concave at the base. Coluwm short.

1. E. polustris (Marsh Ilelleboring). Raccme short, few-flowered. Lower bracis
shorter than the flowers. Terminal lobe of lip roundish wavy with 2 plates at the
base, ————Marshes. Flowers pink,

2. . latifolia (Comanon Hellehorine). Raceme long, many-flowered, Lower bracts
longor than the flowers. Terminal lobe of lip cordate. acuminate, with a pair of
warts ut the base,—~ ———Woods. Flowers grecnish-purple, green, or purple.

CLHPHALANTULERA,
Like Epipactis. But the anther is torminal, not dorsal, the column long, and the
tormiual lobe of the lip Las neither plates nor warts.

1. C. pallens. Dracts leafy, longer than the smooth ovary. —— Thickets in caloarcous
dustricts. Flowers large, white.

ORDER LXVI. IRIDACEA:—-IRIDS.

Essentian Cuaracter. —Calyz and corolla superior, their divisions either
partially cohering, or cntirely scparate, sometimes irregular, the 3 petals
being sometimes very short. Sfamens 3, arising from the base of the sepals ;
anthers bursting externally lengthwise. Ocary 3-celled, cells many-sceded ;
tatyle 15 stigmas 3 ; often petaloid, sometimes 2-lipped. Capsule 3-celled,
3-valved, with a loculicidal dehiscence. Seeds attached to the inuer angle
of the ccll. — J/ferbaceous plants.  Roots tuborous or fibrous. Leaves
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equitant, distichous, in most genera. Jnflorescence terminal, in spikes,
corymbs, or panicles, or crowded. Bracis spathaceous, the partial ones
often scarious : the sepals occasionally rather herbaceous.

*.* These are the only triandrous Endogens with a superior perianth.

CROCUS.

7 Perianth with a slender tube twice
|
|

as loug as the limb, which is 6-
parted, equal, inflated, erect. Stig~
mas 3, convolute, many-lobed.

1. C. vernus (Spring  Crocus).
Tlowers purple. Stigma within the
flower, in 3 short, wedge-shaped,
Jagged lobes. Tube hairy at the
mouth. Pastures and  gardens.
Flowers in the spring. There are
many varieties, some of which have
white Howers ; they a1¢ casily known
by the throst of the flower being

jways furnished with hairs,  The
other white-flowered spring crocusses
belong to C. biflorus, ov versicolor.

2 C. sativus (Suffron  Crocus).
Flowers purple. Stigmuhanging down
laterally, in 3 deep, linear, notched
segmients.— —— Gubdens,  Flowers
in the autumn,  The deep orange
stigmas, when dricd, become the
substance  called  saffron, used by
dyers, and for the purpose of giving
4 yellow colour to cakes.

3. C. biflorus (The Scotch (rocus).
Ilowers white, with a greyish purple
pencilling ut the back.  Stigma
somew hat truncated, sweet-scented,
within the flower. Tubo yellow and
smooth at the mouth. Skiu of the
root cut into rings by circular inei-

X X aml Meditcrrancan.  Flowers in the
¥ig. CCXXYV. spring.  Although called the Scotch
crocus, this plant is really a native of the South-enxt of Europe.

4. C. versicolor (The Sweet Spring Crocus).  Flowers sweet-seented, very like those
of C. biflorus. Skin of root not cut into circular rings, but composed of hard parallel
fibres. Gurdens.  Mediterrancan.

5. C. lagenaflorus (The Spring Yellow Crocus). Jlowers yellow, with the segments
always erect. Stigmas pallid, cnclosed within the flower.  Tube smooth at the mouth.
Skin of the root not cut into rings, but having fine parallcl fibres.-- —Qard ns ; (frecee and
the Levant. There are many varietics of this beautiful spring flower.  7'he large yellow
(C. luteus) has very large flowers without any streaks.  Z%e small yellow (C. stellaris)
has the sepals and tube streaked with brown externally.

6. C. reticulatus (The Cloth of Guld Crocus). F¥lowers yellow, with the sepals rolling
backward. ‘Tube smooth at the mouth. Skin of the root marked with a very coarse
netting.——— Gardens ; South-west of Burope. 'The sepals have a deep brown streaking
at the back. Flowers in the spring.

GLADIOLUS.
Perianth coloured, G-parted, irvegular, 2-lipped.  Stigmas 3, dilated upwards.
Stamens ascending. Seeds winged.
1. G. communis (Corn Flag). Stem b-8-flowered. Flowers secund, with the tube halt

ns long again as the ovary. Stigmas dilated upwards. Gardens.  Flowers rosy
purple, marked with letter-like spots in the orifice.

-ﬂ‘ig. CCXXV.—Crocus vernus. 1. A flower sphit open_; 2. the -fi&:iiu; 3. a transverie section
of the ovary ; 4. u section of the seed to show the embryo.
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RIS,
Perianth 6-parted ; the sopals larger and spreading, the petals smaller and ereet.

Stamens distinet, opposite

the scpals.  Styles 8, very

lnrge, petaloid, opposite the

sepals, and incumbent upon

the stamens

1. L. germanica. Flowers
bearded.  Lewves cnsiform,
faleate, shorter than the
many-flowered stem. Spathes
membranous, herbaceous at
the base. 'Tube of the flower
2or 3times as long as the
uvary. Detalx oval, entire at
the point.—-- —— Glardens.
Flowers purple

2.1. Pseuducorus. Flowers
beardless ; petals smaller than the styles.  Leaves sword-shaped.  Seeds angular ——
Marshes.  Flowers yellow,

T CUNAVL

ORDER LXVII. AMARYLLIGACE£—AMARYLLIDS.

lysentiaL CmanacteR.—Calyz and corolla superior, regular coloured.
AStmens G, arising from the sepels and petals, sometimes cohering by their
dilated bases into » kind of cup ; sometimes an additional series of barren
stamens js present, often forming a cup which surmounts the tube of the
perianth 3 anthers bursting inwardly. Ovary 3-celled, the cells many-
secded, or sometimes 1- or 2-seeded ; style 1; stigma 3lobed. Fruit
cither a 3-celled 3-valved capsule, with loculicidal dehiscence, or a 1-3-
secded berry.—Generally hulbous, sometimes fibrous-rooted. Leaves ensi-
form.  Flowers usually with spathaceous bracts.

Fig. CCXX VI.—TFlower style and stignas of Iris germanica, with o stamen ¢ in sight, ¢ the tube of

tLe Alower, o ovary.
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#,* The six stamens readily distinguish these from Iriduccre, and the inferior ovary
from Liliacese, and Melanthacese,

. NARCISSUR.

Perianth funncl-shaped, with a spreading,
ﬁ?'md limb, surrounded at the orifice
of the tube by a cup. Stamens 6, inserted
in the tube, and concealed within the cup.
1. N. Pseudo-Narcissus (Duffodil). Flow-

ers solitary. Cup bell-shaped, erect, crisped,

with 6 marginal segments ; its length equul
to that of the ovate petals,——— Woods.

GALANTHUS.

Perianth in 6 pioces ; the petals twice as
short as the sepals, and emarginate. Stig-
ma simple.

1. G. wivalis (Swowdrop). Leaves not
plaited.  Flowers white, nodding.
Meadows and Groves. Gardens, The car- Iag, CCXXVIL
licst of common spring flowers.

LEUCOJUM.
Perianth with a short tube, and & campanulate equal limh, formed of 6
picces, which are thickish at the apea.  Stigma simple. f

1. L. @stroum (Snowfluke). Spathe many flowered.  Style filiform-clavate.
Glardens. Flowers white, nodding.

ORDER LXVIIL LILIACEA—LILYWORTS.

Essential Cuaracter.—Calyx and corolla, coloured, regular, occasion-
ully cohering in a tube. Stamens 6, inserted into the sepals and petals ;
anthers opening inwards.  Ovary superior, 3-celled, many-seeded ; atyle 1 ;
stigna simple, or 3-lobed.  Fruit succulent, or dry and capsular, 3-celled.
—=Stem none, except a bulb ; or tubcrous, creeping, erect, or arborescent.
Lraves not articulated with the stem ; cither sessile or with a narrow leafy
petiole.

ORNITHOGALUM,

Perianth 6-leaved, spreading flat. Staminal scales absent. Stamens Lypogynous,
or very slightly perigynous.  Sveds roundish or angular. Peduncles not jointed.
Spathe 0.

N.B. This genus searcely differs from Scilla except in having white not blue
flowers. In Seilla the perigynous stamens are very striking: and then the
distinction is obvious; but in somo Ornithogalums there isa distinct union
between the filaments and the base of tho sepals or petals,

1. 0. pyrenaicum (Bath Asparagus). Leaves broad-linear, channelled, synanthious
(i.e. appearing with the flowers). Stamens simple. Raceme long, many-flowered ;
Peduncles spreading, except in fruit when thoy become erect. Divisions of perianth
linear-oblong obtuse. Pastures. Common in Gurdens. Flowers grecnish
white. The young tender scapes are sometimes brought to market as a substitute
for Asparagus.

2. 0. nutans. Leaves linear, smooth, synanthious. Stamens trifid, alternately

shorter. Flowers racemoso, secund, drooping.———— Orchards, &c. Flowers
externally green, with a white edgo to the segnents.
CONVALLARIA.

Sepals and petals united in a perianth, which is cither globose or cylindrical, and
6-toothed, stamens 6. Berry round, before maturity spotted, 3-celled, with
1-seeded cells.

Frr, CCXXVIL—Flower ol Narcissus Pecudo-Navewsus,
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1. C. majalis (Lily of the Valley). Flower-sialk radical, naked, semicylindrical,
Raceme simplo. Flowers drooping, cup-shaped, with rather distinct segments, ~———
Woods and Meadows.

TULIPA.
Perianth campanulate, of 6 pieces, without honey-pores at the base. Stigmas 3, thick,
sessile. Capsule oblong, 8-cornervd.  Sceds flat.
1. T. sylvestris (Wild Tulip). Flowers solitary, a little drocping. Leavee lan-
ceolate. Stigma triangular, abrupt. Stamens hairy at the base. Pastures,
Flowers yellow.,

LILIUM,
Perianth 6-leaved, campanulate, more or less revolute, at the edge ; the segments
warked at the base with a longitudinal nectariferous furrow. Style undivided 3 stignia
3-cornered. Scods flat.

Fig. CCXXVLIL

L. L. candidwm (White Lily). Leaves lanceolate, alternate, wavy. Flowers white,

stalked, terminal, smooth inside,————Gardens.
2. L. budbiferum (Orange Lily). Leaves alternate. Flowers erect. Perianth cam-

punulate, scabrous with warts inside, rdens.

Fig CCXX VI —lalum canduwdum. 1. The pistil; 2. a cros« section of the ovary ; 8. a diagram
o! the structwmie . # sopals, p putals, ¢ stamons, r cavpols,
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8. L. Martagon (Twrk's Cap), lieaves whorled, elliptical-lanceolate, acuminate,
rough at the edge. Stem rough with down. Flowers nodding, with the segmenta
rolled back, Mountain woods of central Europe. Gardens. Flowers dull pale
violet, with emall brownish spots.

4. L, tigrinum (Tiger Lily). Stem Joosely woolly. Leaves scattered, sessile, nar-
rowly lanceolate, ing bulbs in their axils, Flowers }rmicled, nodding, with the
segments rolled back, warted inside, ——————Gurdens, China and Jupan. Flowers
large, orange-red, with purple spots.

5. L. Chalcedonicum (Lily of the Field). Stem slightly rough, especially in the
shallow furrows. Leaves scattered, lanceolate-linear, obtuse, sinooth beneath, roughish
with down at the edge. Flowers nodding, panicled, with the segments rolled back.
—em—Pglestine. Gardens, Flowers scarlet, with warts of the same colour. This
1 the “lily of the field” of the New Testaument.

ASPARAGUS

Perianth 6-purted, spreading, equal, deciduous. Stumens 6, insertod in the bage of
the mopals and petals. Filaments subulate, smooth. Anthers peltate, evect.
Ovary with 2-scoded cells. Style short, with 3 furrows. Stigma 8-lobed. Berry
round, with from 1 to 3 colls, and few secds,

AN P\// '/"’/

\\(\

iy (CXXIX

1. A. oficinalis (Asparagus). Stem herbaccous, round, erect, without prickles.
Leaves scarious. Storile brauches bristle-shaped, flexible.  Stipules mostly solitary.
———=8ea-consts and gardens. The succulent suckers are the asparagus, commonly
eaten as & vegctable.

HEMEROCALLIS
Perianth funnel-shaped, oblique; tube cylindrical, monopetalous; limb 6-parted.
« Stamens almost hypogynous, subulate, curved downwards (declinate). Seeds globose.
1. H. fulva. Segments of the flower ribbed and veiny ; petals wavy at the edge.
Continental i/ Gardens. Flowors fulvous (dark brownish yellow).

ASPHODKLUS,
Perianth deeply 6-parted, spreading. Stamens placed upon dilated scales which
conceal the overy. Style undivided. Seeds angular.

Y. A. ramosus, Leaves all radical. Stem leafless, branched. PBranches racemose.
Flowers densc. Stawinal scales roundish-obovate, very obtuse, abrupt. Stamens
little declinate. South of Europe, Common in gardens. TFlowers white.

2. A. albus. Leaves all radical. Stem leafless, simple. Raceme dense. Staminal

Fig. CCXX1X.~1, Branch of Asparagus cofficinalis in floner; ¢ ayertical sectivn of & fower.
magmfied,
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seales oblony-lanceolate acuminate. Stamens scarcely declinate. — Qermany, &¢.
Common én gardens. Flowers white,

3. A. 'utcus. Radical leaves subulate-striated, 8-cornered. Stemn simple, clothed
with leaf-sheaths mp to the flowers, which are densely arranged. Stamens all

deoclinate.——=South of Europe. Gurdens. Flowers yellow. Fruit bacoate.

ANTHERICUM.
Perianth six-leaved, spreading. Staminal scales absent. Stamens exactly hypogynous.
Style declinate. Seeds angular. Pedicels jointed.
1. A. Liliago. Lenves linear, somewhat channelled, erect, shorter than the simple
geape, ———— Mountaing of Europe. Gardens. Flowers small, white,

CZACKIA.

Perianth 6-leaved, funnel-shaped. Staminal scales abrupt. Stamens inserted on the
top of a short stipe which carrios the ovary, decliuate, ag well as the style. Seeds
angular.  Pedicel jointless,

1. C. Liliastrum. Flowers large, white, somewhat resembling those of Lilium
candidum, but small and more transparent. - Switzerland, &c. Commmon in
yurdens, where it is usually callod Anthericumn Liliastrum.

Fig CUXXIX. b,

Fig. CUXXIX, b —PFritillaria Tmperialis,



ENDOGENS. 137

FRITILLARIA.
Perianth g:mpanulaw, of 6 pieces, with an oval honey-poro at their base. Stigmas 3.
Seeds

e

1. F. Mcleagris (I'vitillary). All the leaves alternate, linear-lanccolate, pointed.
Stem single-flowered. Honey-pore lincar. Points of the perianth inflexed.
Gardens.

2. F. imperialis (Crown Inperial). Flowers collected in a head surmounted by
leafy long green bracts. Gardens.  Bulbs with a heavy foxy smell.

ALLIUM.

Perianth G-parted, spreading.  Stigma simple. Cupsule 3-angular, the cells deeply
parted in 2, separating from & permanent filiform axis.—Flowers in terminal unibels,
enclosed in a spathe or spathes,

1. A. satwum (Gurlic). Stem round, leafy as high as the middle. Leaves broad,
lincar, flat, somewhat channelled. Spathe with a very long beak. Umbels bulbiferous.
Alternate stamens with 2 teeth at tho base. Bulb compound.——— Gardens.

2. A. Cepa (Union). Stem leafy at the base, inflated below the middle. Leaves fis-
tular, ventricose. Umbel not bulbous, globose. Stamens longer than the perianth,
alternately 2-toothed at the base.— Gurdens.

3. A. Scorodoprasum (Chives). Stalk naked, round, the height of the foliage. Leaves
eylindrical, somewhat tapering at the point.  Stamens simple— tardons.

ITYACINTIIUS,

Perianth G-cleft, tubular ; scgments spreading at the apex. Stameunsgin:erted about
the middle of the perianth. Capsule obtusely 3-
cornered ; cells many-seeded.

. L. H. nutans (Harebell). Leaves linear. Bracts

in pairs. Racome nodding Thickets.

The common garden Hyueinth, the bulbs of which
are gsold in the shops under the name of Dutch roots,
is Hyacinthus orientalis. It is generally in a double
state.

MUSCARI.

Perianth ovate, inflated, 6-tvothed. Capsule 3-cornered,
with prominent angles. Cells 2-sceded.

1. M. racemosum (Starch Hyucinth). Flowers ovate,
with 6 furrows ; the upper ones sessile and abortive.
Leaves linear, channclled, flaccid.——— Gardens.

2. M. comosum. Flowers angular, cylindrical, the
lower remote, and spreading horizontally ; the upper
barren, imperfect, and erect. Leaves linear, chan-
nelled. Gardens.

RUSCUS.

Flowers dicecious. TPeri-
anth  6-parted.—Malcs.
Filaments united into a
tube, with 3 anthers.—
g‘wrlcalriv. Stgmemsterile.
Style 1. Stigma capi-
f.atis. Berr; gm?:-eellgd,
with 2-seeded cells.

1. R. aculeatus (Butcher’s
Broom). Leaves ovate,
mucronate, acuminate, hav-
ing e flower on the upper
side. Fascicles somewhat
2-flowered, with a minute
bract at the base.———
Woods.

Fig. CCXXX. Fig. CCXK?L‘I. L ) )
¥ig. CCXXX.—The double orleptal Fyncinth.  Fig. CCXXX1.—Ruseus aculentus.
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ERYTHRONIUM.
Perianth 6-leaved, campanulate at the base, then spreading, afterwards reflexed ; two
cf the petals cn.llous at the base inside. Style trifid. Sceds rounded.
1. E. Dens Canis (Dog's Tooth Violet.) Leaves 2, oblong-elliptical, blotched with
purple. Segments of the perianth acute. Gordens.

ORDER LXIX. MELANTHACEZ - MELANTUS.

EsseNTIAL CHARACTER.~—Derianth inferior, potaloid, in 6 pieces, or, in
consequence of the cohesion of the claws, tubular. Stamens G; anthers
turned outwards.  Ovary 3-celled, many-sceded ; style trifid, or 3-parted
stigmas undivided.—Capsule generally divisible iuto three pieces ; sometimes
with a loculicidal dehiscence.—Roots fibrous, sometimes fascicled.  Rhi-
coma sometimos fleshy. Leaves sheathing at the base, with parallel veins,
Flowers either arising from under the surface of the ground, or upon a leafy
stem.

*.* No Endogenous plants except these have a 3-parted superior pistil, and 6 stamens,
with the anthers turned outwards.

COLCHICUM.

Perianth tubular, long, with & campanulate G-parted limb, Stamens inserted in the ori-
fico of the tube. Anthers oblong, versatile. Ovary 1. Styles 8, very long. Folli-
cles 3, inflated, crect, united at the base, many-sceded.

1. C. cutumnale (Mcadow Syffron). Leaves flat, lanceolate, erect. Segmants of the
corolls oblong. Flowers purple or white, appearing in the autwinn ; leaves in the spring.
————Pastures, Poisonous.

VERATRUM.
Perianth 6-lcaved. Anthers bursting transverscly into 2 valves. Capsules 8, united at
the base, many-seeded, Seeds plano-compressed or winged at the apex.

1. V. alluwm (White Hellcbore). Leaves elliptical, ribbed, downy beneath. Racemes
panicled, downy. Hracts longer than the pedieels.— —Gardens”  Poisonona.

ORDER LXX. TYPHACEZA-—-TYPHADS.

EsseNTIAL CITARACTER,— Flowers unisexual, arranged upon a naked spa-
dix. Sepals 3, or more, sometimos a mere bundle of hairs.,  Petals wanting.
Males : Stamens 3 or 6, anthers wedge-shaped, attached by their base to
long filaments, which are sometimes monadelphous.  Females: Ovary
single, superior, 1-celled ; ovule solitary, pendulous ; sfyle short ; stigmas 1 or
2, simple, linear. Fruit dry, not opening, l-celled 1-seeded. Herbaceous
plants, growing in marshes or ditches. Stems without nodi.  Leaves rigid,
ensiform, with parallel veins. Spadéz without a spathe.

et The very imperfect flowers of this order, the long weak filaments bearing wedge-
shaped anthers, and the 1-celled, 1-seeded fruit, are its prineipal marks.

TYPHA.
Spikee eylindrical.—Males. Scpals 3, imperfeet. Stamens 3, united at the base into 1.
—Females. Sepals several, filiform, surrounding the stalk of the fruit.
1. T. lwtz'ﬁm (Bulrush). Loaves somewhat convex beneath. Catkin continuous.
Receptacle hairy, Marehes, ponds, dec.  Heads of flowers long, black, cylindrieal,
T hling o gun-sp in miniature,

o)
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SPPARGANIUM,
Spikes round. Sepals 3. Stamens 6 ; anthers wedge-shaped. Fruit sessile, turbinate,
without bristles at the base.

1. S. ramosum. Leaves trinngular at the base, with concave sides. Common flower-
stalks branched. Stigmas linear.———- Marshes and ditches.

ORDER LXXI. ARACEAE—ARADS.
EssENTIAL CHARACTER.—Flowers unisexual, arranged upon a spadix,
within a spathe. Periant) wanting. Males : Stamens definite or indefi-
nite, very short. JFemales: Ovary superior, 1-
c celled, very scldom 3-celled, and many-seeded:
ovules erect, pendulous, or parictal ; stigma sessile.
Fruitsucculent. Seeds pulpy.—Herbaceous plants,
frequently with a fleshy cor-
S /7>\~ mus, or shrubs ; stomless or
- arborescent, or climbing by
j means of aerial roots. Leaves
sheathing at theé base, con-
volute in the bud, cither with
parallel or branching veins.
Spadir generally enclosed in
a spathe,

*,.¥ The naked flowers enclosed
in a large hooded spathe,
and arranged on aspadix,
render it impossible to
mistake this order

ARUM.

Spadix naked at the apex, enclosed
in & spathe. Flowers naked,
the males c¢rowded about the
middle of the spadix; the fe-
males scated at the base. Berry
1-celled, many-scoded.

1. A. maculidum, Stem none.
Leaves halberd-shaped, entirc.
Common stalk of the flowers club-
shaped, obtuse. Hedgerows,

2. A. Dracunculus. Radical
leaves pedate, with entire lobes.
Spadix lanceolate, longer than the
ovate flat spathe. Gardena.
Stalks of the leaves banded and
spotted with dull purple.

Fig. CCXXXITI.

Flf' CCXXXTT.— Arum maculatum 1. The spathe cut opeu at base to show the flowers ; 2.1 fruft;
b p the tuber, #the remains of the spathe, a the base of the spadix, ¢ the fruits.
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ORDER LXXII. CYPERACEZ—SEDGES.

BEsseNTIAL CHARACTER,—Flowers hermaphrodite or unisexual, consisting
of imbricated bracts. Periantk none, unless the glumes, when present, be
so considered, or the hypogynous sctm. Stamens hypogynous, definite ;
anthers fixed by their base, entire, 2-celled. Ovary l-seeded, often sur-
rounded by bristles called hypogynous secta ; style single, trifid, or bifid ;
stigmas undivided, occasionally bifid. Nuf crustaccous or bony. Albumen
of the same figure as the seed ; embryolenticular, undivided, enclosed within
the base of the albumen.—ZRoots fibrous. Stems very often without joints,
3-cornered or taper. Leaves with their sheaths entire. Thoe lowermost
bracts often sterile.

*,* Very like Graminaces, but readily known by the stem being solid, the sheaths
of the leaves undivided, and the want of palese.

CAREX.
Spikes bisoxual or unisexual (dicecious or androgynous). Bractez single. Glumes of
the male florets wanting, of the female 2, united at the margins, ribbed, becoming
hard, and enclosing a nut. Style 2- or 8-parted. Hypogynous setee wanting.

Fig. CCXXXIIL

Fig. CCXXXIIL—Corexviparia. 1. & flower; 2. @ w utrlcle, o, style; 3. perpendiculzr section
of the frult, s seed-vensel, ts. testa, alb. ulabmun,r P en?br.;u. » o5 wtles

e v e s S
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1. C. acuta, Stigmas 2. Spikes eylindrical, slender ; drooping in flower ; afterwards
ercct. Fruit elliptical, with a blunt undivided beak. Ditches.

2. C. pracor. Sheaths about equal to the very short flower-stalks. Spikes all ellip-
tical, rather crowded. Dractese of the fertule ones pointed. Fruit pear-shaped, downy,
with an abrupt, entire point. Heaths.

8. C. strigoss. Sheaths nearly equal to the flower-stalks. Spikes slender, loose,
slightly drooping. Fruit lanceolate, triangular, ribbed. Woods and ditches.

4. C. distans. Sheaths tubular, elongated, nearly equal to the flower-stalks.  Fertile
spikes elliptic-oblong, widely distant. DBractece pointed. Stem smooth, —— Meadows
und ditches.

5. C. hirta. Herbage hairy. Fertile spikes ovate-cylindrical, remote. Bractese
awned. Sheaths nearly as long as the flower-stalks. Fruit hairy, tuwid, with a deeply
cloven beak. Stem rough-edged. Ditches, dc.

6. C. riparia. Stigmas 3. Spikes ercct, with taper pointed bracteso. Fruit ovate,
tumid, with a deeply cloven beak. Ponds and marshy places.

SCH@ENUS,

Spikes terminal. Involucre 2- or many-leaved. Rachis nearly straight Lower bractew
smaller than tho rest, and empty. Hypogynous setee 0. Iruit 3-corncred, with a
very short point.  Style filiform, deciduous.

1. S8 mucronatus. Stem taper, nuked. llead terminal, hemispherical. Involuere
3-6-lenved, spreadmg. Leaves linoar, somewhat channelled, — Sea banks.

SCIRPUS.

Spikes lateral or terminal,  Rachis nearly straight. Dractese gradually diminishing in
size. [lypogynous sctee shorter than the bractcre, or nearly of the same length
Style filiform, 2- or 3-parted, deciduous. Fruit 2-edged or 3.corncred, mucronate,
usually plano-convex.

I. S. lucustris. Stem round, naked. DPanicle eymose, twice compound, terminal,

Spikes ovate. 1nvolucral leaves generally much shorter than the panicle. Ponds

ERIOPIIORUM,

Spike terminal.  Raehie nearly struight.  Bractew gradually diminishing in size. Ify-
pogynous setic much Jonger than the bractew, persistent.  Style 2- or 3-parted, tili-
form, deciduons. Fruit 3 cornered, pointed.

1. K. polystachyon (Cotton Grass). Stem round.  Leaves flat, lanceolate, with a tri-
angmlar pont. Stalks of the spikes smooth. Sctw thrice the length of the spihe.— -~
Wit heaths.

ORDER LXXI1l. GRAMINACEZ—GRASSES.

EssENTIAL CHARACTER. — Flowers usually hermaphrodite, somectimes
moncecious or polygamous ; consisting of imbricated bracts, of which the
most exterior are called glumes, the interior immedintely enclosing the
stamens palew, and the innermost at the base of the ovarium scales,
Glumes usually 2, alternate ; sometimes single, most commonly unequal.
Palew 2, alternate ; the lower or exterior simple, the upper or interior
composed of 2 united by their contiguous margins, and usually with 2
keels, together forming a kind of dislocated calyx. Scales 2 or 3, some-
times wanting. Stamens hypogynous ; anthers versatile. Ovary simple ;
styles 2, very rarcly 1 or 3; stigmas feathery or hairy. Pericarp ususlly
undistinguishable from the seed, membranous. Alumen farinaccous ;
embryo lying on ono side of tho albumen at the base, lenticular.— Rhizoma
fibrous or bulbous, Cwlms cylindrical, usually fistular, elosed at the joints,
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covered with a coat of silex. ZLeaves alternate, with a spht sheath. Fluweers

3 2 Fig COXXXIV. 1
in little spikes called locuste, arranged i a spiked, racemed, or pameled

manner.
PHLEUM.

Panicle contracted, vesembling a spihe. Glumes 2, keeled, equal, longer than the
palexe, with an awn proceeding
from their midrib. Palese 2, of
equal lung_th, awnless, mcmbriv-

ribbed. Styles half pencil-shaped.
1. P. pratense (Cat’s-tail Grass).
Inflorescence, cylindrical. Glumes
abrupt, fringed at the keel, longer
than the aw ns,———Meadows anté
pasturcs. This grass forms a large
part of all good pastures, and is
much used in laying land down to
It in very like Alopecurus
pratensis ; but that has a solitary
palen in each floret, with a bristle
arising from its base ; while Phleum
pratense, on the contrary, has two
palee to each floret, and no bristle
at all.

AGROSTIS.

Panicle loose. Glumes 2, nearly
equal, the lower larger, longer
than the palee. Palero 2, un-~
equal, the lower larger, some-
times with a dorsal awn. Styles
feathery.

1. A. stolonifera (Fiorin Grass).
Panicle condenscd at the base of
the main divisions ; stalks rough.
Glumes lanceolate, bristly at the
keel. Stem spreading, creeping.
Ligula oblong, ribbed i
places. Found useful by farmers

Fig. COXXXV.

Fig CCXXXTV.—Avena sativa. 1. A locusta; gl glum lam, a. awn, fe. sterile floret;
Epeme g o U8 e T s i By i Feret
AT BOC n ; ¢ carpel, sta, a men, ¢ cotyledon, g plumule, = radicle.
Fig CCXXXV.—Phleum pratenre. 1. The glumes ; 2. t}l’me sing\g xﬂ)m-et.. o
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lnmpeazy bad soil, where better grasses will not thrive ; but it is very inferior to some
others.

2. A.vulgaris. Panicle spreading ; with divaricating capillary branches. Glumes
nearly equal. Stem ereet. Ligula abrupt, very short. Dry banks, d'c.

ANTHOXANTHUM,

Glumes 2, the lower smaller, the upper enfolding the palem, und longer than they.
Florets 3 ; the two lateral neuter, the middle hermaplirodite. Palew of the neuter
florets single ; one with a dorsal awn, the other with an awn from the base. Talow
of the hermaphrodite florots 2, nearly oqual, awnless. Stamens 2.

1. A. odoratum (Sweet Vernal Grass). Tanicle rcsembling a spike, ovate-oblong.

Florets longer than their awns, on short partial stalks. Dry pasturcs. 'The foliage

is very fragrant, and assists in giving the sweet smell to hay.

PHRAGMITES.
Glumes 2. Florets 3-7 ; the lower @ and naked, the remainder ¢ and surrounded
with silky hairs,
1, P. communis (Common Reed). Florets about 5, awnless, longer than the glumes.
Panicle large, silky, loose.- Marsher, rivers, ponds, &¢. This is the plant whose
straw is made into thatch.

) //’n A

{1 ;
Pauicle loose.  Spikelets 2- gﬂ y \ ;
flowered ; lower floret awn- \@- 7 N {
less and hermaphrodite ; / y
upper awned and male. b ,’
Glumes 2, nearly equal, ra- N
ther longer than the florets 7 4(
FPalewe 2 ; the lower awuless, |
or awned under the apex.

1. H lanatus (Woolly Soft
Grass). Glumes rather blunt,
mucrenate. Upper floret with
n curved awn shorter than the
glumes. Joints of the stem
without a tuft of hair. Roots §
fibrous. Common in ficlds Y
and hedge-rows.

2. H. mollis (Crecping Soft
Grass). Glumes partly naked.
Lower floret perfect, awnless ; |
upper with a sharply bent awn
longer than the glumes. Joints |\
of the stem very hairy. Leaves "4 !
slightly downy. Root creep-
ing.——-—Bad pasturcs and
Jields. ZBothf btﬁl:se common
grasses are o quality, and
disliked by cattle. y

AVENA,

Panicle loose. Spikelets 2- or
many - flow upper flo-
rets sterile and imperfect.
Gidumes 2 nearly] equal, thin
an , 88 long as the

mpa P;’rzlew 2, tlﬁa lower

ifid, with a twisted awn nt v

the back. . Fig. CCXXXVI.
1. A. sativa (Common Qat).

(Fig. CCXXXIV.) Panicle sprending, cqual. Glumes generally 2 flowered, und

~ ” Fig. COXXXV1.—a Holcus mollis ; b Holous lanutus; ¢ the glumes of the latter d its florets.
~2
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longer than the l‘:i;mts ; the upper 9-ribbed. Florets smooth, bifid and toothed at the
oint.——— Ficlds.
P 2. A. orientalis (Tariarian Oaf). Panicle contracted, one-sided ; glumes generally
2-flowered, longer than the florets ; the upper Y-ribbed. Tlorets smooth, bifid and
toothed at the point. Fliglds.
3. A. stevilis (Animal Oat). Panicle one-sided. Glumes generally 4-flowered, the
upper 9-ribbed. Two lower florets hary at the lower part, with a long stiff twisted
AW e Gardens.

POA.

Panicle loose, seldom contracted.
Spikelets 8- or many-flowered,
or even 2-flowered, with the
pedicels of a greater number
of florets ; florets articulated
with their rachis, Palewe 2,
nearly equal, awnless. Secales
oval, acute, gibbous at the base.
1. P. annua. Panicle widely

spreading.  Spikeleis ovate, 5-

flowered.  Florots a little remote,

5-ribhed, without a web. Stems
obligue,  cowpressed. ~

Everywhere.

2. P. pratensis (Smooth-stulled
Meadow Qrass;). Danicle spread-
ing. Spikelets 4-flowered.  ¥lo-
rets lanceolate, 5-ribbed, connect-
ed by a web, Ligula short and
obtuse., Stem and leaves smooth.
Root creeping.-——-—Pastures.

3. P. trivialis (Rough-stullerd
Meadow (frass). Panicle spread-
ing. Spikelets oblong-ovate, of
about 8 florcts which are acute,
b nerved, and connected by a web,
Stemn and leaves roughish. Li-
gula oblong. Root fibrous,.—-—
Meadows and pasturcs.  These
two are pasture grasses of the
finest \utlity, and very produc-
tive. They should form part of
all the mixtures of grass wecds
used for laying down pasture or 3
lawns,

—

DACTYLIS.

Punicle loose or contracted ; j
branches solitary ; terminal }
ramifications always very short. (A
Spikelets clustered, many flow-
ered, horizontal. Glumes 2,
unequal-sided. Palese 2, the lower awnod under the apex, the upper of nearly the
same size,

1. D. glomerata (Cock’s Foot Girass), Panicle distantly branched. Spikelets in dense
globular tufts, unilateral. Paleso somewhat awned, 5-ribbed, taper-pointed. Dry
Jds A coarse, harsh grass ; wuch valued, however, in sandy countries, for the sahe
ot its carly herbage. 1t is one of the first grasses that sheep are able to graze upon,

Fig. CCXXXVIL

ALOPECURUS,

Bme cgnht-actc-ld, rcsen:lblingr spikci; Glumes 2, cqual, keoled, often connate at the
ase, about as long as the palems. Palea single, with a bristle arisi i
ribbed.  Style single or dcf'ablc, hairy, g o brisle ariing from its base

Flg CCXXXVIL—Pon pratensia, 1 A spikelet ; 2. one of its florets.
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1. A pratensis (Meadow Foxlail Grass). Stem erect, smooth. Inflorescence ovate,
somewhat panicled. Glumes woolly, obliguely abrupt, nearly as long as the awn of the
palese. -Meadows and pasturcs. One of the earliest and best of the grasses found
in rich pastures.

BRIZA.

Panicle loose. Spikelets many-flowered, cordate. Glumes 2, equal, convex, about as
long as the lower florets, {’alese 2, convex, awnless ; their margins not involute.
Scales acuminate, gibbous at the base. Styles feathery almost to the base.

1. B. media (Maiden Hair). Spikelets ovate, about 7-flowered. Glumes shorter
than the florots. Ligula very short and blunt.———Dry pustures, where it is common,
and easily recognised by its small roundish spikelets suspended on delicate stalks,
as if searcely strong enough to bear their weight.

CYNOSURUS.

Panicle contracted. Spikelets 2- or many-flowercd, resting upon pinnate bracter.
Glumes 2, about the same length as the florets. Palem 2 ; the lower awned from
the apex or mucronate. Scales lanccolate, acute. Styles feathery or hairy.

1. C. cristatus {Crested Dog's-tuil Grass. Gold Seed). Spike simple, lincar. Neuter
spikelets without awns. Pusturcs. A deep rooting grass, with a thin and fine
green herbage. It ds in upland pasturcs, which are too dry for other grasses,
and is one of the best for laying down lawns.

FESTUCA.

o
Panicle loose. Spikelets many-flowered, the florets deciduous. Glumes 2, unequal, or
P Y unequ
nearly equai, acute. Pualem 2; the lower mucronate or awned at the point.  Scales
2, usually toothed.

1. . pratensis (Meadow Fescur). Panicle nearly upright, branched, spreading,

turned to one side. Spikclets lincar, compressed.  Florcts numerous, cylindrical,
ubsicurely ribbed, Root fibrous. Pastures.
. & F. durivscula (Hurd Fescie). Panicle somewhat one-sided, contracted. Spikelets
oblong of about 6 flovets,
slightly covered by fine
hairs, Palcee with short
awns. Stem leaves nearly
flat ; those noxt the root
somewhat sctaceous, Root
crecping or fibrous.
Pustures und waste places.

3. F. ovina (Shecp’s Fescue).
Panicle small, somewhat
one-sided and contracted.
Spikelets oblong, of about
4 or 5 florets, with short
awns. Stems square ujp-
wards. Leaves all setaceous.
—— Dy clevated ovounds.
where it forms a fiue close
eward, and is the favourite
fuod of sheep.

All three of thesc Fescnes
are valuable to Farmers, the
first for low pastures, and
the two others for uplands.
They are also, especially
the lust, among the specics
best suited for lawns and
“hept” grass,

"1 % OOXXXVIL—1. Festuou duriusculs, 4 its spikelet: 8. F.ovinat 4. its spikelets 5 one of
the florets.
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BROMUS.

Panicle loose.  Spikelets more than 4-flowered.
Glumes 2, unequal, shorter than the lower florets. |
Pnlew 2; the lower awned under the apex, very
scldom awnless. Scales Janccolate, entire.

1. B. mollis. Panicle erect, rather close, com-
pound. Spikelets ovate, downy. Florets imbri-
cated, depressed, ribbed. Awns as long as the
glumes.  Leaves and sheaths very soft and downy.

clds.

2. B. a&crﬁia. Panicle drooping, mostly simple.
Spikelets lincar-lanceolate. Florets about 7, lanceo-
Iate, compressed, 7-ribbed, furrowed. Awns longer
than the glumes. Lcaves downy. Ficlds and
on walls. The Brome-grasses are all of bad quality,
and unfit for cultivation.

TRITICUM.

Spikelets solitary, sessile in notches of the rachis,
with which they are parallel. Glumes 2-, 3-, or
many-flowered, carinate, acute or mucronate.
Talee 2 ; the lower often awned.

1. 'I. repens (Couch Grass). Glumes pointed or
awned, lanceolate, many-ribbed. Florets about 5,
sharp pointed or awned. Leaves flat.  Root creep-
ing. -~ Iields.

2. T. vulyure (Wheat). FEar 4-cornered, im-
bricated. Rachis tough. Spikelets 3- or 4-flowered.
Glumes ventricose, ovate, trumeated, mucronate,
compressed Lelow the poiut.  Grain naked,—— - —
Cultivated. in corn ficlds.  Some varietics are beard-
ed 3 others mot so, as in the accompanying figure.

3. I, polonicum (Polish Wheat). ~ Ear irvegularly
4-cornered, or compressed. Rachis tough. Spikelets
generally 3-flowered.  Glumes very large, inflated,
oblong-lanceolate, thin and papery, conspicuously
many-veined.  Grain naked. Cultivaled oc-
casionally as a curiosity, but scldom as a ficld crop
in this country. 1t secmns to require a warmer cli-
mate ; but is said to be very productive of flour,

4. T. Spelta (Spelt).  Far narrow, compress-
ed, loose. IRachis brittle. Spikelets generally
with four florets. Glunes hard, broadly ovate,
truncated, 3-toothed, strongly ribbed, with the rib-
tooth straight, and those at the side imperfect.
Ueardless or bearded. Grain adhering to the palese.
- —— Uccasionally cultivated. in Scutland. This
and a variety called Far are little known in Eng-
land, but are commonly grown in the South of
Europe, on poor land. They are easily known b
their stiff glumes, loose narrow ecars, and grain md}:
hering to the chaft’ or palete, as in common barley.
Some varieties are benrded, others are not.

5. T. compositum (Egyptian Wheat). Ear four-
cornered, branched, closely imbricated. Rachis
tough. Spikelets generally four-flowered. Glumes
inflated, ovate, truncate, mucronate, keeled. Paleso
bearded. Grain naked. — Grown in Egypt.
This is little known in England, but has lately bo-
come an object of curiosity in consequence of its
having been raisad from seeds found in the cases of

Fiz. COXXX1X, Triticum valg with a separate spikelet
Hig. (CXL.--Trit cur Spelta, with a separato epikclet.

Fig. COXXXIX. Fig. CCXL
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Egyptian mummies. Jts branched
ears are very remarkable.

BECALE.

Giumes subulate.  Spikelets 2-flow-
ered, with the rudiment of a third

flower in the middle. Otherwise like , \\\

Triticum.

1. 8. Cercale (Rye). Glumes shorter "

than the spikelet.  Rachis tough,
Melds. The grain of this
sort of corn produces flour inferior
to that from wheat, and forming a
dark sweot nutritious bread. 1t is
the common food of the peasantry
of Germauy, but is little used in Eng-
land.

*.¢ Rye differs from Wheat in
laving very small narrow
glumes, and the centre floret
of each spikelet coustautly
imperfect.

IORDEUM.

Spikelets in pairs or threes, )-flow-
ered. Glumes 2. Palcwe 2, the lower
awned at the apex. Scales obtuse,
fringed. Styles feathcry. Ovary
villous at the end.

1. L. kezasticlon (Siz-rowed Barley,
Wintcr Barley, Beve, or Bigy). Spike-
lets all fertile, arranged in 6 rows.
%‘l@n adhering to the palese,

2. H. distichum (Two-rowed or
common Barlcy). The middle spike-
lets only fertile, tho two lateral of
each cluster barren and beardless.
Oue palen of the middle florets fur-
nished with a very long awn. Grain
a.dhen'.usr to the pales Corn-
Jiclds. 'This is the sort of barley com-
monly grown in England. 1t prefers
light land. DBread is sometimes made
from its flour ; but it is chiefly used
for malting, previously to being fer-
mented for beer. Malt is the grain of
barley forced to germinate, by which
it acquires sweetness, and then kiln
dried.

3. H.murinum( Wall Barley). Lateral
flowers barren.  Glumes of the inter-
mediate ones lanceolate, fringed. Grain
adhering to the palese. Wails
and waste places. A worthless weed,
*.* Barley differs from Rye, which

it somewhat resembles, in
having its spikelets one-
flowered only, and constantly

. CCXLI. Hordeum distichum with
3 spikelets usnmh. of which the two lateral
are aterile, and the central only perfect.
Fig. CCXLIL,  Becale gerealn with a
smﬁ separate.

¥ig. CCXLIL

147
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growing in threes. If the wholo of the spikelete are fertile, then six-
rowed barley is produced ; but when the side flurets are barren, then two-
rowed bavley is the rvesult, Some kinds of barley have the seed separate
from the chaff or palee, like wheat, but they need not be mistaken for wheat ;
beeauso all the species of Triticum have large glumes containing at loast 3
tlorets, .

LOLIUM,

Spikelets many-flowered, at
right anglos with the raclns.

A bractea at the base of the

spikelet. Glumes 2, Iateral,

often deficient.  Palese 2,

nearly equal ; the outer

often awned under the apex.

Seales oval, gibbous, nearly

acute, Styles feathery.

1. L. perenme (Ruy or Rye
(Fass).  DPalee very slightly
awned. Spikelets longer than
the glumes. Florets lanceo-
late, ———— Ficlds. This is a
valuable meadow grass, much
cultivated forartificial pastures.
Many varieties ae known, of
which one called L. perennc
italicum produces a very early
and bulky herbage, and another
named L. perenne tenue has
a finer herbage well suited to
lawns,

2. L. temulentum (Durnel).
Awns longer than the palese.
Spikelets  shorter than the
glumes.  Florets elliptical.
stem rough in the upper part.
— Curn-fields. One of the very
fow grasses that are poisonous.
The secds mixed with wheat
have killed persons who ate
bread prepared from snch
flour. They are powerfully
nareotic and very acrid.

GLYCERIA.

Spikelets many-flow ered, long,
linear, racemose, loose.

1
Fig. CCXLIIL
Florets obtuse, half-cylindrical at the back, somewhat inflated inwards. Otherwise
like Poa.
1. G. fluitans. Panicle one-sided ; the branches when in flower spreading at right
angles. Spikelets 7- 11-flowered, pressed close to the branch. Florets blunt, 7-nerved ;

the ribs strong and prominent Root erecping. Common in ponds end wet ditches.

AIRA,

Spikelets 2-flowered, or having the stalked rudiment of a 3rd, seldom 3-flowercd,
Flovets $. Glue compressed, 2-valved. Palem 2, the lower awned at the buse or
in the middle of the back ; the awn usually beut in the middle.

1. A, caspitosa. Leaves flat. Panicle large. Pedicels m\:igh. Awn setaceous, gene-
yaly as long as the palese.———Common in meadows and moist pasturcs, where it
forms large tursocks.

ig. COXLILL 1. Lolimmn perenne; 2. one of its spikelots ; 3. a florets
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ORYZA.

Flowers panicled. Spikelots one-flowered. Glumes 2, small, unequal, awnless. Palewm
2, nearly equal, cartilaginous,

1 ; the lower with or
without an awn. Stamens 6,

1. 0. sativa (Common Rice).
Leaves linear, long. Panicle
branched, contracted, with weak
rough ramifications.
Uscasionally seen in hot-houses,
and cultivated in fields in the
South of Italy. This plant which
to people in hot countries is what
wheat is to us, is one of the few
grassos that have six stamens,
As seen in the shops the grain
is deprived of its coarse harsh
palese, which, in the ordinary
condition, form a hard two- |
valved ease, effectually guarding
the grain against injury from
common causes.

Although Rice is not culti-
vuted ag o corn crop inany part
of Great Britain, our sunimer
heat not being sufficient for the
common varietics, yet it is not
yuite certain that it never will
be. A hardy sort, called Moun-
tain Rice, has been obtained
from the Ihmalaya mountains,
and has been grown in Waost-
phalia and in the Low Countrices,
and it is evident that the plant
posscsses considerable powers of
adapting itself to circumstances.

¥ig. COXLIY,

The following orders of this class arc also included in the Ilora
of Kurope :—

HYDROCHARACEA—-HYDROCHARADS.

EssentiaL CHARACTER.—[7owers hormaphrodite or uniscxual.  Sepads
3. herbaccous.  Petals 3, petalvid.  Stamens definite or indefinite.  Ovary
singlé, inferior, 1- or many-celled ; stiymas 3-6; ovules indefinite, often
parietal. Fruit dry or succulent, indehiscent, with one or more cclls. Seeds
without albumen ; emdryo undivided, antitropous.—f"loating or wator plants
Leaves with parallel veins, sometimes spiny.  Flowers spathaccous.

#,* The inferior ovary, and parictal ovules, approximate them to Orchidaecw, but

the stamens are distinct. Amaryllidacew differ in their flowers being hexape-

taloid ; Alismacese in having apocarpous fruit. Hydrocharis Morsus Rane
and Stratiotes aloides ave water plants, comrmon in some parts of England.

Fig. CCXLIV.—Oryza sativa. 1. a spikelet with one of the pales awned ; 2. a beardless spikelet.
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JUNCACEZA—RUSHES.

EssentiaL CuaracteR.—Calyz and corolla forming an inferior, 6-parted,
more or less glumaceous
perianth.,  Stamens 6, in-
serted into the base of the
segments. Ovary 1- or 3-
celled, 1- or many-seeded,
or l-celled and 3-sceded.
Style 1. Stigmas generally
3. Fruit capsular, with 3
valves, which have the dis-
gepiment in their middle,
sometimesdestitute of valves
and l-sceded by abortion.
—Herbaceous plants, with
fascicled or fibrous roots.
Leaves fistular, or flat and
channelled, with parallel
veins.  Juflorescence often
more or less capitate. Flow-
ersgenerally brown or grecn.
~.* The true Rushes, consist-
ing of various species
of Juncus, belong to
this unimportant or.
der, which is little dif-
ferent from Liliacese ;
the principal distine-
tion consists in the
calyx and corolla being
dry and brown in Jun-
cacee.  Luzula cam-
pestris is a very cown-
monlittle plantin grass

fields and lawns.

1t is to be observed that what

re commonly called Rushes

are really Scdges, consisting of

the spongy-stemmed Scirpus
palustris.

N

Tig CCXLY.

ACORACEA—SWEET FLAGS.

EssSENTIAL CHARACTER.—/f"lowers hermaphrodite, surrounded with scales,
Spatke leaf-like, not rolled up. Stamens complete, opposite the scales, with
2-celled anthers turned inwards. Ovaries distinet. Frudt baceate, finally
juiceless.  Sceds albuminous, with the embryo in the axis.—ZRkizoma
jointed. Leaves cnsiform, embracing cach other in the bud.

*o* A single sword-leaved sedge-like plant, Acorus Calamus, inhabiting the sides of

rivers and meadows, represents this order in Europe, which is very nearly the
same as Araces, but the ovaries are distinct and surrounded by seales.

Fli. C—(:‘I:‘;ZITZIE m;e;tﬁs and a flower, the latter much magnified

4
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JUNCAGINACEZL—ARROW-GRASSES,

EssENTIAL CHARACTER.— Sepals and petals both herbaceous, rarely absent.
Stamens 6, Ovaries 3 or 6, superior, cohering firmly ; ovules 1 or 2, approxi-
mated at their base, crect. Fruit dry, 1- or 2-seeded. Seeds erect ; albumen
wanting ; embryo having the same direction as the secd, with a lateral cleft
for the emission of the plumule.—Herbaceous bog plants. Leaves cnsiform,
with parallel veins. Flowers in spikes or racemes, inconspicuous.

*.* Triglochin, the only common genus of this order, is a little grassy plant, havin,

* ﬂo?xl:cs’peéies grow};ng in m.ll:,g and the other in %resh, water marsl?es :a’:d meaE

dows. The order differs from Alismaccee in having the petals no larger than

the sepals, and the ovaries consolidated ; and from Naiadacese in having erect
ovules.

PISTIACEZA—LEMNADS.

EsseNTIAL CHARACTER.—Flowers 2, naked, enclosed in a spathe.  Male ¢
Stamens definite. Female . Ovary 1-celled, with 1 or more erect ovules ;
style short; stigma simple. Frust membranous or capsular, not opening,
1- or more-seeded.

** Duckweed (Lemna) is the lowest kuown form of Phenogamous vegelation, It

consists of lenticular floating fronds composed of stem and leaf mixed together,
and bearing the flowers in slits m the edge.

CHAPTER IX.

OF CRYPTOGAMS, OR ACROGENS.

Tuese are readily known by their not bearing flowers, on which account
they are often called rLowrrLEss. They exhibit very different degrees of
organisation ; the highest or most complete, have both stems and leaves,
and even a peouliar sort of wood ; the lowest, or most incomplete, nothing
but slender, simple, jointed threads, or even powdery matter; and the inter-
mediate conditions are a mixture of stem and leaf in thin capansions, called
o thallus.

Acrogens are necessarily classified upon ditferent principles from Exogens
and Endogens. The last divisions of M. De Candolle are :—

Subclass 1. Aitheogams.  Plants furnished with air vessels and sto-

mates or air pores.
Subclass 2. Amphigains.  Plants having neither air vessels nor sto-

mates.
The principal natural orders belonging to these subclasses are :—
Subelass 1. Aitheogams. Subclass 2. Amphigams.
Filices. Characew.
Lycopodiaces. Museci.
Equisetacem. Lichenes.
Marchantiaces. Fungi.
Jungermanniaces. Alge.

But as the distinctions of these subclasses are only to be made out by
vhose acquainted with vegetable anatomy, the young student requires some

other method of arrangement; and that first proposed by M. De Candolle
is proferable.
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That botanist originally divided Acrogens into those which produce dis-
tinet leaves, and those which have no distinetion between leaf and stom ;
the first he called Foliacee, or leafy, and the second Aphylie, or leafless.

The orders above mentioned are thus disposed according to their divi-
sions :

1. Foliacew.—Equisotacem ; Filices ; Musci ; Jungermanniaces.

1. Aphylle.—Muorchantiacem ; Lichenes; Fungi; Characes ; Alge.

Tt is not nocessary that the early student should oceupy himself with these
orders, further than to gain a general knowledge of the manner in which
they differ from each other.  They may be briefly distinguished thus :—

A. FoLIACER. B. APHYLLE.

@. Leaves veiny Pilics,  a. Reproductive organs mixed with
b. Leaves simple, without visible veins. elaters Marchantiacee.
a. Imbricated b. Reproductive organs without elaters.
1. Fructification in axillavy, 2- «. Con-isting of cxternal shields placed
valved spore cases Lycopodiacee. upon a visible thallus Lichencs.

2. Fructification in calyptrate, inde- B. Consisting of spiral nucules
hiscent spore cases Musci, Characece.
8. Fructifieation in naked, 4-valved 7. Cougisting of fleshy heads without
sporo cuses  Jungermanmiucem, | a visible thallus Fungi.
6 Arranged 1 toothed sheaths, 3. Consisting of threads or membrancs
Equisetaccee. ! floating in water Alye.

EQUISETACE Z—HORSETAILS.

ssENTIaL CraracTER.—A distinet stem, furrowed, hollow, and branched
: in a verticillate manner. Leaves in the form of toothed
sheaths.  Reproductive organs in concs, and consisting
of a spore surrounded by clavate filaments twisted
spirally.
EQUISETUM.

1. E fluviatile (Wuter Horsctail). TFertile stems simple, with
large loose sheaths ; sterile much branched, with the teeth of
the sheaths small and subulate. Ditches und ponds.
;J‘.lulel lnrgest of all our species ; its barren stems being 3 or 4 fect
iigh,

2. E. arvense. Fertile and sterile stems alike, with from 16
to 18 furrows, and with erect nearly simple branches, Teeth of
the sheaths short and rigid, Watery places and dtches.
The flowering stems appear in April ; the barven stems at a
later period.

3. E. hyemale. Stems throwing up simple branches only from
the base, rough, furrowed. Shoaths with about 14 very small
blunt often deciduous teeth (black at the extremity). Cones
terminal. Bogyy woods.  Cunes appear in July and
August. This plant forms the Dutch rushes, imported largely
from Holland for polishing hard woods, ivory, brass, &e. 1t,
like all the horsetails, owes this quality to its skin being come
posed to a large extent of flint in a comminuted state.

Fig. CCXLVL

8 CCXLVI.—Equisetum arvense. 1. A pelate disk soen from the slde.
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FILICES—FERNS,

EsseNTIAL CrARACTER.—A distinet stem and leaves ; the latter usually
divided into numerous pieces, marked with forking veins, and circinate
when they first unfold, often called fronds, but not in any way different
from the leaves of other plants. Reproductive organs, spore-cases, or
theca, containing angular spores ; variously deliscent, collected in lines or
patches called sori, and often covered by a membrane or indusium ;
placed either on the back of the leaves or within the edge, or collocted
upon contracted and deformed leaves. Tho thecw usually belted by an
elastic ring, which is either perpendicular, horizontal, or terminal.

NEPHRODIUM.
Sori on the back of the leaves, covered with a kiduey-shaped indusium.
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Fig. CCXLVIL

1. N. Filiz mas (Male fern). Leaves bipinnate.  Leufiots oblong, obtuse, serrated.
Sori near the midvib.  Leafstalk and rachis covered with ramenta.——— Wouds and
shady banks. Also called Lastrea and Aspidiuin Filix mas,

FRFPPTTTIC

Sori on the mp,w'n of the leaf, on the under side, uninterrupted, lin . N
the inflexed argin, ’ e 4 pted, linear, covered by

Fig. CCXLVIl.—Nephrodium Fihx mas. 1. pinnules anda pair of sori; 2. spore case; an.
annulus, or ring ; sp. sporoes coming out.
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1. P. aquilina (Common Brake). Lenves tripartite; their principal divisions bipin-
nate; pinnules linear-lanceolate, the upper undivided, the lower pinnatifid, with
oblong, obtuse segments. ——— Woods and keaths.

SCOLOPENDRIUM. .
Sori linear, transverse, with & narrow indusium arising from each side and meeting in

the middle. .
8. vulgare (Hart’s tongue). Leaves simple, oblong, cordate, with a ramentaceous

stalk, Wells, damp rocks, &c.
ADIANTUM.

Thecse with a vertical ring; hidden beneath rounded, reflexed, marginal, distinet
indusia.

1. A. Capillus Veneris (Maiden-hair). Leaves
doubly compound ; leaflets alternato, wedge-shaped,
on capillary stalks. Indusia oblong.————Moist
rocks and walls. Foliage very thin, light green.
The rhizome boiled in syrup forms Cepillaire.

OSMUNDA.

Thecee clustered on the margin of a trunsformed
leaf, with an obscure ring, and opening by two
regular valves.

1. O. regalis (Osmund Royal or Flowering Fern). . b
Leaves ggmmt(e; leaflets yobloug, necarly entire, Fig. CCXLVIL b
nuricled ; Theciferous divisions bipinnate, occupying the upper end. Manshes.
A vory striking, plant, from 6 to 12 feet high when full grown, with brown panicles

LYCOPODIACEZA—LYCOPODS, or CLUBMOSSKS.

Essestiar Coaracter.—Moss-like plants, with dichoto-
mous creeping or erect stems covered by imbricated scale-
shaped veinless leaves. Thece axillary, often on contracted
terminal portions of the branches, which resemble attenuated
cones or spikes ; 2-valved, sessile, concealed by their scales,
and discharging minute powdery matter, or spores,

LYCOPODIUM.

1. L. clavatum ((lubmoss, Snakemoss). Spikes in pairs, cylindrieal,
stalked : their scales ovate-acuminate, croded, toothed. Stem creep-
ing; fortile branches ascending. Leaves hair-pointed, incurved.
—————— Hilly moors and damp alpine pastures. The powdery spores
inflammable, and used for fireworks.

2. L. inundatum. Spikes terminal, sessile, leafy, solitary. Stem
short creeping. Branches simple, few. Leaves linear, scattered,
acute, curved upwards.— Wet heaths.

3. L. Selago. Thecwm not in spikes, but axillary. Stems fastigiate.
Leaves in rows, acuminate, entire, stiff.—————-Heaths and moun-
tain moors.

v ————— Fig. CCXLVIL r.

Fig CCXLVIL b.~Leaflot of Adiantum Capillusg V neris, magni
¥ig. CCXLVIIL c.—A fertile branch of Lycg’podiumo::hvumm. frod.
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BRYACEZ—URNMOSSES,

TER.—A distinct sfem, eovered with simple imbricated

EsseNTiAL CHARAC o o B prodie

tive organs contained in in-

® dehiscent sporangia or spore

cases, closed with an oper-

culum, and covered with a

\ calyptra. Mouth of the

% sporangia usually closed by
QW teeth.

+ Fig. CCXLVIIL

SPHAGNUM. Fig. CCXLVIIL, .
Sporangium on # soft stalk. Calyptra torn irregularly. Mouth of the sporangium
naked. Operculum deciduous,
1. 8. obtusifolium., Branches tumid. Ieaves ovate, obtuse. -Bogs and swampy

s. This is a spongy white-leaved moss, very rotentive of moisture, and much
used by Gardeners,

TORTULA.

Mouth of the sporangium simple, composed of 32 teeth, twisted spirully, and more
or less united at their base,

1. T. muralis. Stem short, leaves spreading, narrow, oblong, recurved at the
edge, the midrib extended into a lairlike point. Sporangium oblong-cylindrical.
Opoerculum conical, acuminate.—— Walls.

Sporangium pyriform ; its mouth double ; the outer of 16 compact teeth, the inner of
a8 many cilise.

1. F. hygrometrica. Leaves concave, ovate, apiculated, entire, with the rib projectin,
beyond their point. Stalk of sporangium cu;ved, flexuose, — ﬁ’wlh, woods, and M

POLYTRICHUM,
Calyptra dimidiate hairy. Mouth of the sporangium cousisting of 32 or 64 equidistant
teeth, united at ;he extremity by a horizontal membrane.

1. P commune (Common Huirmoss). Stems long. Leaves spreading, linear subu-
late ; their edges flat, serrulate as well as the points of the keels. Sporecase oblong,
quadrangular, with an evident apophysis. Heaths, very common,

Fig. CCXLVIIL.~Polytrichum commune. Fgi. CCXLVIIL b.~Sphagnum obtusifolium.
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JUNGERMANNTACE A—SCALEMOSSES.

EssENTIAL CTARACTER.~—A distinct stem, covered with scale-like leaves,
Sporangium without calyptra and operculum, and splitting into 4 valves,
withiz which are numerous elaters or spiral threads, and spores.

*,* These are moss-like plants, occurring in damp places, and on the bark of trees

in shady woods. They are readily known by their soft cellular texture, and
by the 4 valves of their spore cases.

MARCHANTIACEXE—LIVERWORTS.

Essentian CHARACTER.—Stem and Jeaves united into a broad, green,
lobed thallus, spreading upon the ground. Reproductive organs usually on
stalked peltate receptacles, and of two or three different kinds, none of
which are dehiscent sporangia.

MARCHANTIA.

Reccptacles stalked, peltate ; having on the under side short-stalked pendulous sporan-
gia, filled with spores and spiral elastic fibres (elaters).  Buds lenticular, in cup-shaped
disks. Staminidia embedded in a flat fleshy disk.

1. M. polymorpha. Receptacle divided at the margin into 10 narrow segments.

Duwsks containing staminidin, stalked Moist shady pluces.  Overrunning the eaxth

of neglected gardens and garden pots.

.

LICHENES—LICHENS.

EsseNTIAL CHARACTER.—Plants growing in air, not in water, and not
forming a mycelium or spawn. Lcaves and stem combined into a common
mass called a thallus ; which is horizontal and lobed, or crect and branched,
often crustaceous, and never symmetrical. Reproductive bodics or spores
in tubes called asci, which are buried within the horny substance of super-
ficial disks, or shiclds, called apothecia.

PARMELIA. o

Thallus leafy, nembranous, or coriaceous, spreading, fibrous beneath. Shiclds orbi-
cular, beneath formed of the thallus, ‘
fixed only by a central point; disk
concave, bordered by the inflexed
thallus.

1. P. parietina (Yellow Pdle-Lichen)
Thallus orbicular, bright yellow, the
loles radiating, rounded, crenate, and
crisped, granular in the centre. Shields
deep orange, concave, with an entire
border, ———- Pales, trees, &e. Ex-
tremely common. A bitter plant, said
to be a febrifuge.

9. P. tilincea. Thallus orbicular,
membranous, pale glaucous grey, rather
mealy, lobed and sinuated ; shaggy and
brownish black beneath.  Shields
brown, with an incurved
cntire or crenate border. 7. "
———"Tvees in the 8. of
England.

Fig. CCXLIX.

Fig. CCXLIX —Parmelia tiliacen 1. A slueld with a portion of tho thallus,
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LECANORA.
Thallus crustaceous, uniform, level, Shiclds orbicular, thick, sessile ; the disk plauo-
convex; the border thickish, formed of the thallus, and of the same colour.

1. L. tartarea (Cudbear). Thallus thick, granular and tartareous, greyish-white,
Shields scattered; the disk convex, yellow-brown mclining to flesh-colour; the
border thick, turned in, becoming wavy. Rocks in alpine countrics. Turnishes
& purple dye.

ROCCELLA.
Thallus between leathery and cartilaginous, ascending, branched, Shields round,
with an elevated border, bluck within.
1. R. tinctoria (Orchall). Thallus rounded, branched, greyish-brown, with numerous
powdery warts,———Rocks on the sea. coast.  Yiclds a rich purple dye.

Fig CCXLIX »

Thﬁll\:‘: shrubby, round, branched, fistular, erect. Disks convex, capitate, without a
order,

1, 8, pyxidatus (Common Qup-Lichen). Thallus leafy, mealy; the lobes erisp,

ascending. Shields linear.—— —-Heaths. Very common. The crimson warts or
:lgiczlgdns. son_ :he edgo of the gray mealy cups of this plant render it impossible not to
ise it.

Fig. CCXLIX. b.~Figures of various Lichens. 1. Lecanora parclle; 2, Gyrophora proboscids
g:rzrlpe de roche ; 3. ﬁfmam Fu'ictilm ; 4. Roceelln fuwifonnpiz, a kind Q Ozl::hnll .p5 I;:cm‘n?:;
u P;mc:l;u (,;:llﬁl:;uar; 6. Peltidea aphthoen; 7. Cenomyce rangiferiua, or Reindecr “ Moss ;"
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FUNGI--FUNGALS.

Essextian, CHARACTER.—Aerial plants.  Leaves and stem none, except
an under-ground filamentous thallus or spawn, which is often apparently
absent. Jeeproductive organs simple, either concealed in a large fleshy
mass of ccllular substance, or naked.

AGARICUS.
Fructification a cap, divided by lamelle on the under side. Spores placed in fours on a
common stalk, growing from the face of the lamelle.

i T

“'—’_"\;‘ Ehg

cor
shp
volg
bos - MZ
spe. - ‘”‘\’Q‘-_ ve T

2

1. A, campestris (Mush-
room). Cap fleshy, dry,
somewhat sculy or silky.
Lamell  pink, free, at
longth brown. Stipe solid,
furnished with a ring, white.
—~———DPuasturcs. Much va-
lued for its dclicacy as an
article of food and in pre-
paring the sauce called
Ketebup.

2. A. comatus. Cap
somewhat  fleshy, scaly,
white. Lamella: white, thin,
brown purple.  Stipe some-
what bulbous. Ring mova-
ble.——— Wuste placcs. A
very common toadstool, tle-
liquescing soon after artiv-
ing at maturity,

BOLETUS.
Fructification o cap, pierced .
by cylindrieal s:apamble Fig CCL.
tubes. Spores arranged in fours, on & common stalk, inside the tubes.
1. B. lucidus. Cap pulvinate, somewhat downy, olive-coloured  Tubes nearly frce,
round, yellow, red at the orifice. Stipe thick, more or less marked with crimson, ——
Woods.

TUBER.
Fructification a rough, roundish, fleshy mnss, marbled with veins internally, uvu
which are stationed the stalked sporecases, containing one or two spores each.
1. T. cibarium (Trufe). Subterranean, warted, black. Beech woods. Highly
estcomed as food.

Fig. CCL. - Agarlcus campestris. 1. plan of its strueture : la. hymenium orgills ; cA. pileus or cap ;
cor viug ; wol.volva ; sifp stipes; my. mycellam or <pawn; 2. the reproductive APpaTAtus : c¥x Cys-
tala, bas. basidia ; #po. spores.
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AMANITA.
Differs from Agaricus in having a double veil ; the outer covering the whole plaut
when young.

1. A. muscaric (The Fly Agaric). Cap broad, convex, rich orange scarlet, streaked
at the odge, and covered with angular warts. Lamells, or gills, white. Stom nearly
solid, bulbous.— Fir and Birch woods. A very dangerous poison; an infusion
used to kill flies.

DN

i

LYCOPERDON,

Rind (Peridium) membranous, with an adnate neamly permanent bark, bursting irre-
gularly and discharging a cloud of powdery spores.

1. L. giganteum. Rind very brittle, bursting in irrogular spaces, at length rending
open.————Fields and plantations. White; often 2 or 3 feet in circumference.
¥ -n dry and burnt its smoke stupifies bees.

. 2. L. gemmatum (Common Pyf-ball). Rind rnembranous, persistent, with numerous
little prickly warts; bursting at the sumnmit. Powder olive-green. ———- Pastures
everywhere. White, becoming brown.

Fig. CCL b.—TFigures of various Fungi. 1 Lycoperdon gemmatum, the Puff-ball ; 2. Amalget:

muscaria; 8. Polyporus igniarius, on wood ; 4. Helvolla crisps, the Mitre Mushroom ; 6. Tul
cibarium, the Trum; 6. i%«m:hellu csculonta, the Morell. T



NIDULARIA,

Cup-shaped, leathery bodies, Spore-cases lenticular, stalked, fleshy, furnished with
an elastic stalk.
1. N. campanulate (Common Bird's-nest Peziza). Bell-shaped, ashy-brown, even,
within lead-coloured and shining.——On the ground, among stubble and clscwhere,

TELVELLA.

Cap deflexed, obed ; Gills (hymenium) none, but a smooth even surface.

1. H. erispa (The Mitre Mushroon). Cap whitish or flesh-coloured, turned down
irregularly, lobed, crisp, pallid. Stem with deep furrow-like irregular excavations,
fistular. Woods, wn the autumn, Eatable.

MORCIHELLA.
Cup uniform, convex; Qills none, but a ribbed, irregularly excavated hymeniom,

1. M. esculenta (The Morell), Cap conieal, dull dirty yellow, ovate or globose,
united 1o the stalk at its base, with the excavations forming distinet cells.— ——
Woods, orchards, de¢. in summer, Estecred us an esculent.

Fig. CCL d.

. Fig. CCL. e.—Nidularia campanulata,
Fig. OCL. d.—Agaricus oreades, or Cham,pl@ir ; the Fairy-ring Mushroom, wholesome, fra-
&1 4ut, and when dried und powdered, used largely 1 nauces.
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TUBERCULARIA,

Spores simple, collected into a roundish, erumpent, distinet disk,

L T. vulgaris. Red, crumpent, globular, naked at the edge.——— Dead strcks,
which it frequently covers with its scarlet pimples.

PUCCINIA,

Spore cases with 1 or 2 partitions, stalked, collected into tubercles, burating from under

the skin of plants,

1. P. Graminis (Mildew). Spots palc, spreading, in linear conflucnt streaks. Spore.
cascs 1 ing black. -Btema of corn.

CHARACEZE.—CHARAS.

EssentiaL CHARACTER.— Aguatic plants with
leaves and sfem combined into articulated, hollow,
verticillate branches, which consist cither of simple
tubes, or of a lanyer of tubes external to the first
tube ; in the latter case the branches are striated,
in the former smooth. Reproductive organs con-
sisting of globules of a reddish colour, and of spi-
rally twisted nucules.

*,* These plants, found everywhere in“htagnant water,
are chiefly intercsting beeause they exhibit in a
distinet manner the currents of sap in the interior
of their tubes. The arrows in the annexed figure
show in what directions such currents set.

CILARA,
Branches compound, striated, brittle,

1. C. vulgaris. Smooth, opaque, brittle, not incrusted,
vbscurely strinted. Branches slender, subnlate, much lon-
ger than the organs of reproduction,— Ditohes und stagnant
pools.

NITCLLA.
Branches simple, smooth, flexible,

L. N, fiexilis. Loug, smooth,Huceid, pellucid, very dicho-
t Dranches simple or divided, obtuse. Reproductive organs almost nahed
———— Dutches and lakes.

Fig. CCLL

ALGAE-—ALGALS.

EgseNtiaL CHARACTER.—-Submersed plants, with the stem and leaves com-
bined into lobed fronds, or reduced to capillary divisions. Reproductive
organs cither special and external to the frond, or a mere dissolution of the
interior.

*4* The green slimy matter of ponds and ditches, with seaweeds, belong to this order;

the nature of which eannot bo examined without the assistance of a good
microscope.

Fig. CCLL~Nitella flexilis, much magnified.
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CHAPTER X.
PHYSIOLOGICAL APHORISMS;

OR, THE RUDIMENTS OF PRAOTICAL PRYSIOLOGY.

In the following paragraphs the most important facts of Vegetable
Physiology are reduced to a series of simple propositions which can be
easily committed to memory by the young. The phenomena which they
deseribe constitute the foundation of the operations of the husband-
man, and ought to be familiar to all well-informed persons. It has
happened, indeed, that many rules of practice in Gardening, Farming, and
Foresting have been discovered by chance, and that others continue to be
the result of accident ; but it canuot be doubted that these discoveries or
improvements would linve been long anticipated, had the exact nature of the
laws from which they necessarily rcsult been comprehended. It is also
certain that many common operations would be greatly improved were the
focts of vegetable life more generally understood. There can be little
interest in watching the succoss of operations, of which the reasons are
unknown, compared with that which is felt when the phenomena attendant
upon practice are clearly comprehended, so that results can be antieipated.
or ibe causes of success or failure be appreciated. Jt must also be
manifest, that, however skilful any person may become by mere force of
habit, and by following certain prescribed rules which expericnce has, or
seems to have, sanctioned ; yet that much more success is to be expected,
when he acts upon fixed priuciples, the soundness of which has been
ascertained, instead of following mere empirical prescriptions, which are
very apt to mislead.
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§1. THE GENERAL NATURE OF PLANTS,

1. The vegetable kingdom is composed of living beings, destitute of
sensation, with no power of moving spontaneously from place to place, and
ealled plants.
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2. Plants are organised bodies, consiating of masses of tissue through
which fluids or gaseous matter readily pass.

3. Plants are also endued with a principle of life (vitality) analogous to
that of animals, although different in the way in which it is manifested.
Thus they may be poisoncd by laudanum or arsenic, may be deprived of
sensibility by chloroform, may be fattoned by abundant food, or starved by
the absence of it.

4. Vegctable tissue consists either of minute bladders, or of tubes
adhering by their contiguous surfaces, and leaving intermediate passages
where they do not touch.

5. Tissue is called Cellular when it is composed of minute bladders.

6. When newly formed, it absorbs with much force whatever gaseous or
fluid matter comes in contact with it. As it grows old its power of absorp-
tion diminishes.

7. Cellular tissue, otherwise called Parenchyma, constitutes the soft and
brittle parts of plants ; suchi as pith, pulp, the spaces between the veins of
leaves, the principal part of the petals, and the like.

8. Succulent plants are such as have an excessive development of cellular
tissue.

9. It may be considered the most essential kind of tissue, beeause,
while no plants exist without it, many are composed of nothing clze.

10. Tissue is called Woody Fibre when it is composed of slender tubes
placed side by side.

11. Woody Fibre is what causcs stiffness and tenacity in certain parts of
plants ; hence it is found in the veins of leaves, and in bark, and constitutes
the principal part of wood.

12, Vascular tissue consists of tubes containing a spiral thread. Tt
usually occurs mixed with fibrous tissue, and hence the mixture of the two
is called fibro-vascular.

13. The most remarkable form of vascular tissue is the spiral vessel,
which has the power of unrolling with clasticity when stretched, It is
found in the veins of all leaves, and is to be seen casily by breaking and
stretching gently the leafstalk of the strawberry plant.

14. Cambium is a viscid substance found between bark and wood in the
spring and autumm. It is what causes bark to ¢ run,” and consists of very
young tissue just beginning to be formed.

15. Cellular tissue performs the following offices :—

1. 1t conveys fluids in all directions ;
3. 1t absorbs with rapidity ;
3. Ttisthe substance by means of which one part grows to another;
4. 1t is the part in which the secretions formed by plants are
deposited, This may be seen by the rind of an orange, which
;s amass of collular tissue containing the oil secreted by that
ruit.

16. The union of one portion of cellular tissue to another will take place
at all times during the growing season.

17, If the cellular tissue of two parts of the same plant, or even of
different plants, is bound together while it is young and tender, the two
parts will grow together as firmly as if they had never been separate.
This is called grafting and budding, and is shown by a branch of one kind
of appletree being made to grow upon another. N

18. But this artificial union will only occur when the cellular tissuc
belongs to the same species, or to two species of the same natural order.



Therefore what we read in Virgil's Georgics is not true, That
« Steriles Platani malos gesserc valentes.—GEORGIC, ii. 707

is a mere fiction, for the Platanus or Plane tree belongs to Urticacesm,
and the Malus, or Apple, to Rosacce.

19. Woody fibre conveys fluid in the direction of its length, gives stiffness
and flexibility to the gencral system, and acts as & protection to spiral and
other dclicate vessels.

20. The parts of which Tissue is composed are simple, unbranched, and
regular in figure; when clongated their two extremities arc alike, and
destitute of internal valves.

21. Tissuc is, therefore, capable of conveying gaseous matter or fluids
upwards or downwards equally well, consequently a current may be
reversed in them without inconvenieuce : and hence plants will grow when
inverted nearly as well as in their natural position.

§ II. THE FOOD OF PLANTS,

22. Plants live by suction, feeding upon water, certain kinds of gaseous
matter, and such mineral substances as can be dissolved in water.

23. Bat they cannot feed at all unless they arc exposed to a temperaturc
above that of freezing.

24. Warmth is as necessary to them as food. This is the principal reason
why heavy clay land becomes so much improved by deep drainage. The
cffect of that operation is to increase the warmth of the soil very considerably.

25. They find water and miveral substances in tho earth, Gases they
obtain either from the air or from water in which such gases are dissolved.

26. The principal kinds of mineral food are potash, soda, lime, flint,
phospliorus, and sulphur.

27. The principal kinds of gascous matter are carbonic acid and
ammeonia, both produced by bodies in a state of putrefaction.

28. Henee the decaying substances called manure, although offensive
to our own senscs, are of great importanco to plants,

29. No soil contains an unlimited supply of food. Every crop takes
something away and impoverishes the land. Thercfore it is necessary to
replace what is taken away by adding more ;

30. Unless new soil is continually brought into contact with roots by
diligent and cffectual tillage.

§ 3. ROOT.

31. The root is the part that strikes into the earth when a seed grows,
and which afterwards continues to lengthen beneath the soil.

32. It is also sometimes produced by the stem, as in Ivy, Vines,
Laurels, &e.

33. The office of the root is to absorb food, and to fix the plant in the
soil, or to some firm support.

34. The latter office is essential to the ccrtain and regular performance
of the former.

35. Roots do not feed equally by all parts of their surface, but chiefly
by their young and newly formed extrewities, called Spongioles.

36. A spongiole consists of very young cellular tissue. It is therefore
one of the most delicate parts of plants, and the mosf casily injured. .
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37. Hence the preservation of the spongioles in an uninjured state is very
important when & plant is removed from one place to another.

38. Whatever is known to produce a deleterious action upon leaves or
stems, such as certain gases and poisons, will produce a much more fatal
effect upon the spongioles.

39. These organs have no power of selecting their food, but suck up
whatever the earth or air may contain, provided it is sufficiently fluid to
pass through the sides of their tissue.

40. So that if roots are formcd in a medium of an unsuitable nature,
they cannot fail to introduce matter which will prove ecither injurious or
fatal to life, according to its intensity ; because the spongioles will absorb
what is hurtful as well as that which is suitable.

41. This partially explains why trees suddenly become unhealthy, without
any external apparent cause. Dryness or colduess of soil are other common
cuuses.

42. Plants have the power of replacing spongioles by the formation of
new oues ; 80 that an individual is not destroyed by their loss.

43. But this power depends upon the co-operation of the atmosphere, very
much upon warmth, and also upon the special vital powers of the species.

44. If the atmosphere is damp and the earth warm, spongioles will have
time to form anew ; but if the atmosphere is dry, or the eaeth too cold, a
plant will perish before new spongioles can form.

45. For this reason plants, if growing, can be most securely transplanted
in warm damp weather.

46. Although roots are generated underground, and sometimes at con-
siderable depths, yet access to air is indispensable to the healthy execution
of their functions. Hence if much earth is piled up above a healthy tree
that tree soon sickens. While, on the othor hand, if its roots find their way
into a drain the tree grows better than ever.

§4. OF THE STEM.

47. The more erect a stem grows the more vigorous it is ; and the
more it deviates from this direction to a horizontal or pendulous position,
the less is it vigorous.

48. Exogenous stems increase in diameter by the addition of new matter
to the outside of the wood and the inside of the bark.

49. In such stems, the central portion, which is harder and darker than
that at the circumference, is ealled Heart wood; while the exterior, which is
softer and lighter, is called Alburnum or Sap-wood.

50. The inside of the bark of such stems is the Liber.

51. The Heart-wood was, when young, Alburnum, and afterwards
changed its nature, by becoming the receptacle of certain secretions peculiar
to the species.

52. Hence the greater durability of Heart-wood than of Sap-wood.
While the latter is newly-formed empty tissue, almost as perishable as bark
itself, the former is protected against destruction by the introduction of
secretions that become solid matter, which is often insoluble in water, and
unever permeable to air.

53. The secretions by which Heart-wood is solidified are prepared in the
leaves, whence they are sent downwards through the bark, and from the
bark communicated to the central part of the stew.
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54. The channels through which this communication takes place are
called Medullary Rays, or Silver Grain.

55. Medullary rays are plates of cellular tissue, in & very compressed
state, passing from the pith into the bark.

56. The wood itself is composed of tubes consisting of woody fibre and
vascular tissue, imbedded longitudinally in cellular substance.

57. This cellular substance only developes horizontally ; and it is to it
that the peculiar character of dificrent kinds of wood is chiefly due,

58. For this reason the wood of the stock of a grafted plant will never
become like that of its scion.

59. In the spring and autumn a viseid substance is secreted between the
wood and the liber, called Cambium.

60. This Cambium appears to be the matter out of which the cellular
horizontal substance of the stem is organised.

61. The stem is not only the depository of the peculiar secretions of
species, but is also the medium through which the sap flows in its passage
from the roots into the leaves.

62. In Exogenous stems it certainly rises through the wood and desconds
through the bark.

63. Stems have the power of propagating an individual by means of their
Leaf-buds. »

§ 5. OF THE LEAF-BUDS.

64. Loaf-buds arc rudiments of branches, enclosed within seales, which
are imperfectly formed leaves.

65. All the leaf-buds upon the same branch arc coustitutionally and
anatomically the same.

66. 1fregular they are formed at the axils of Leaves. What is called the
tillering of cornplants is the result of their forced development, caused by
dostroying the end of the stem originally furmed in a seedling plant.

67. They are capable of propagating the individual from which they
originate.

68. They are nourished Ly the fluid lying in the pith, and adjacent
tigsue. They posscss their most complete vigour when they are completely
formed, or, as Grardeners say, are ripe.

69. Their vigour will be in proportion o their nourishment ; and, conse-
quently, when it is wished to procure a young shoot of unusual strength, all
other shoots in the vicinity are prevented growing, o as to accumulate for
one shoot only the whole of the food which would otherwise have been
cousumed by several.

70. When they disarticulate from the stem that bears them, they are
called bulbs.

71. In some plants, & bud, when separated from its stem, will grow and
form a new plant, if placed in circumstances favourable to the prescrvation
of its vital powers.

72. But this property scems confined to plants having a firm, woody
perennial stem.

73. Such buds, when detached from their parent, send roots down-
wards and a stem upwards.

74. But if the buds are not separated from the plant to which they
belong, the matter they send downwards forms wood and liber, and the
stems they send upwards become branches.
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75. If no leaf-buds are called into action, there will be uo addition of
wood : and, consequently, the destruction or absence of leaf-buds is
accompanied by the absence of wood ; as is proved by a shoot, the upper
buds of which are destroyed and the lower allowed to develop. The lower
part of the shoot will increase in diameter; the upper will remain of its
original dimensions. The quantity of weod, therefore, depends upon the
quantity of leaf-buds that develop.

76. It is of the greatest importance to bear this in mind in pruning
timber trees ; for cxcessive pruning must necessarily be injurious to the
quantity of produce.

77. A branch with two or more leaf-buds upon it is a cutting.

78. If a cutting be placed in circumstances fitted to the development of
the leaf-buds, it will grow and become a new plant.

79. If this happens when the cutting is inserted in the earth, the new
plant is said by gardeners fo be upon its own bottom.

80. But if the cutting is applied to the dissevered end of another
individual called a stock, the cellular tissue of the two unites, and a plant is
said to be grafted ; the cutting being then called a scion.

81. This union is only effected when the cellular substance, namely the
bark, of the two, is made to come in contact.

82. A leaf-bud separated from the stem will also become a new
individual, if its vital energy is sufliciently powerful.

83. And this, whether it is placed in carth, into which it roots like
a cutting, or on a new individual to which it adheres and grows like
a scion. In the former case it is called an eye, in the latter a bud.

84. Every leaf-bud has, therefore, its own distinet system of life, and
of growth,

85. And as all the leaf-buds of an individual are exactly alike, it follows
that a plant is a colleetion of a great number of distinct identical systems
of life, and is consequently & compound individual.

86. Leaf-buds are generated in the axils of leaves, and it is there that
they arc always to be sought.

87. If they cannot be discovered by ocular inspection, it may never-
theless be always inferred with confidence that they exist in such situations,
and may possibly be called from their dormant state into life.

88. Hence, wherever the scar of a leaf, or the remains of a leaf, can be
discovered, there it is to be understood that the rudiments exist of a system
of life which may be, by favourable circumstances, called into action.

89. Ilence, all parts upon which leaves have ever grown may be made
use of for purposes of propagation.

§ 6. OF THE LEAVES.

90. Leaves are expansions of bark, traversed by veins and enclosed in a
skin or epiderm.

91. The veins consist of spiral vesscls cosed with woody fibre ; they
are connected by loose Parenchyma, which is full of cavities containing air.

92. Their cells are arranged so as to leave numerous open passages
among them for the circulation of air.

93. Epiderm is formed of one or more layers of depressed cellular
tissue filled with air.

94. Between many of the cells of the epiderm are placed apertures
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called stomates, which have the power of opening and closing as circum-
stances may require, .

95. It is by means of this apparatus that leaves absorb water and
gaeeous matter from the atmosphere.

96. It also enables them to elaborate the sap which they absorb from the
alburnum, converting it into the secretions peculiar to each species of plant.

97. Their loose cavernous structure enables them to bring the greatest
possible surface of their parenchyma into communication with the
atmosphere,

98. Their epiderm is a non-conducting skin, which protects them from
great variations in temperature, and through which vapour and gaseous
matter pass readily.

99. Their stomates are pores, chiefly intended to facilitate evaporation ;
for which they arc adapted by the power they possecss of opening or
closing as circumstances may require. Stomates are also intended for
facilitating the rapid emission of air, when it is necessary that such a function
should be performed.

100. All the sccretions of plants being formed in the leaves, or at least
prepared there, it follows that secretions cannot take place if leaves are
destroyed ; except in leafless plants in which the leaves are represented by
green bark. ¢

101. And as this secreting property depends upon specific vital powers
called into action only whon leaves are freely exposed to light and air, it also
follows that the quantity of secrction will be in direct proportion to the
quantity of leaves, or to their area, or to their free exposure to light and air.

102. This explains why plants constantly deprived of leaves die; why
they languish when their leaves have not sufficient access to light and air ;
and why colour and taste and fertility are diminished in proportion as the
leaves of plants are destroyed or diminished.

103. Timber, which is a natural secretion, produced by the agency of
leaves, will in like manucr be abundant or the contrary in proportion to
the number of leaves, &c. (101). Crowding trces, or cxcessive pruning,
have therefore a tendency to diminish the quantity of timber which a given
tree is capable of forming.

§ 7. OF FLOWERS.

104. Flowers -consist of two principal parts, viz. Floral Envelopes and
Seuxes.

105. Of these, the former constitute what is popularly considered the
flower ; although the latter arc the only parts that are absolutely essential
to it.

106. However different they may be in appearance from leaves, they are
all formed of those organs in a more or less modified state, and altered in
a greater or less degrec by mutual adhesion, In other words, the parts
called leaves or floral organs are all, when in a rudimentary state, of precisely
the same nature; and become leaves or flowers according to the vital
forces which act upon them after their first formation,

107. A Flower being, then, an axis surrounded by leaves, it is in reality
a stunted branch ; that is to say, a branch the growth of whieh is checked,
and its power of clongation destroyed.

108. That flowers are stunted branches is proved, firstly, by all their
parts, especially the most oxternal, occasionally reverting to the state of
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ordinary leaves ; secondly, by their parts being often transformed into each
other ; and thirdly, by the whorls of flower-buds being dislocated and
actually converted into branches whenever anything occurs to stimulate
them excessivelp

109. Their most essential distinctive character consists in the buds at
the axils of their leaves being usually dormant, while those in the axils of
ordinary leaves are usually active.

110. For this reason while Leaf-buds can be used for the purpose of
propagation, flower-buds cannot usually be so employed.

111. Since there is in all plants a great differcnce in the development
of leaf-buds, some growing readily into branches, others oply unfolding their
leaves without elongating, and many remaining altogether dormant, so it
also follows that flower-buds may form upon plants of whatever age and in
whatever state.

112. But to produce a general formation of flower-buds it is necessary
that there should be some gencral predisposing constitutional cause
independent of accidental circumstances.

113. This predisposing cause is the accumulation of sap in the state of
what is termed organisable matter; that is to say, of a viscid elaborated
secretion out of which new organs are generated.

114. Therefore whatever tends to retard the free flow of sap, and cause
it to accumulate, will cause the production of flower-buds, or fertility.

115. And on the other hand, whatever tends to produce excessive
vigour causes the dispersion of sap, or prevents its elaboration and causes
sterility.

116. Transplantation with a partial destruction of roots, age, or high
temperature accompanied by a dry atmosphere, training obliquely or in an
inverted dircction, a constant destruction of the extremities of young
growing branches, will all cause an accumulation of secrotions; and
consequently all such circumstances are favourable to the production of
flowers.

117. But a richly manured soil, high temperature, with great atmospheric
humidity, or an uninterrupted flow of sap, are all causes of excessive vigour,
and are consequently unfavourable to the production of flowers.

118. There is a tendency in many flowers to enlarge, to alter their
.colours, or to change their appearance by a transformation and multiplication
of their parts, whenever they have been raised from seeds for several
generations, or domesticated ; as in Double roses, Double Anemones, &e.

119. The causes of this tendeney arc probably various, but being unknown,
no certain rules for the production of varieties in flowers can be laid down,
except by the aid of hybridising.

120. It often happens that a single branch produces flowers different
from those produced on other branches. This is technically called a
sport.

121, As every bud on that branch has the same specific vital principle,
a bud taken from such a branch will produce an individual, the whole of
whose branches will retain the character of the sport.

122. Consequently, by buds an accidental variety may be made
permanent, if the plant that sports be of a perennial woody nature.

123. As flowers feed upon the organisable matter in their vicinity,
the greater the abundance of this prepared food, the more perfect will be
their development.

124. Or the fewer the flowers on a given branch the more foud
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they will severally have to nourish them, and the more perfect will
they be.

13'25. The beauty of flowers will therefore be increased either by an
abundant supply of such food, or by a diminution of their numbers (thin-
ning,) or by both. The business of the pruner is to bring about these results.

126. The beauty of flowers depends upon their free exposuro to light and
air, because it consists in the richness of their colours, and their colours are
greatly influenced by the action of those two agents.

127. Hence flowers produced in dark or shady confined situations are
oither imperfect, or destitute of their habitual size and beauty.

128. Double Flowers are those in which the stamens aro transformed
into petals ; or in which the latter, or the sepals, are multiplied.

129. Although no certain rules for the production of Double Flowers can
be laid down, yet it is probable that those flowers have the greatest
tendency to become double, in which the sexcs are habitually multiplied.

130. In plants with indefinite stamcns or carpels Double Flowers are
more frequent than in auy others ; Ex : Rose, Anemone.

131. It is therefore in such plants that Double Flowers are to be
principally expected.

132. In proportion as the sexes of flowers habitually become few in
number, do the instances of Double Flowers become rare.

133. Double Flowers are therefore least to be expected in plants with
fewest stamens.

134. Whenever the component parts of a flower adhere by their edges, as
in monophyllous calyxes, monopetalous corollas, and monadelphous, or di-,
or poly-adelphous stamens, the tendency to an unnatural multiplication of
parts seems checked.

135. Therefore in such cases Double Flowers are little to be expected ;
they are, in fact, rare.

136. Proliferous Flowers are those in which parts that usually have all
their axillary buds dormant, accidentally develop such buds ; as in the Hen
and Chickens Daisy, in which the bracts of the involucrum form other
Daisy-heads in their axils ; or, as in certain Roses, in which the carpellary
loaves develop leaf-buds in their axils, so that the flower becomes a
branch, the lower lcaves of which are coloured and transformed, and the
upper green, and in their ordinary state.

§ 8. OF THE SEXES.

137. The sexes consist of two or more whorls of transformed leaves, of
which the outer are the Stamens and the inner tha Pistil.

138. They are known to be modifications of leaves, because they are
frequently transformed into petals which are demonstrably leaves ; and
because they occasionally revert altogether to the state of leaves.

139. The stamens bear at their apex the organ called the enther, which
contains the powder called pollen.

140. When full grown the anther opens and emits the pollen, either
dispersing it in the air in consequence of the clasticity with which it opens;
.or depositing it upon the stigma ; or exposing it to the action of wind, or
to such other disturbing causcs as may liberate it from its case.

141. The pollen consists of cxcecdingly minute hollow balls, or shells,
contajuing & fertilising principle.
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142. The pistil has at its base one or more cavities, or cells, in which
young seeds or ovules are placed ; and at its apex onme or more secreting
surfaces called stigmas.

143. If the fertilising powder of the pollen comes in contact with the
stigdma, the ovules in the cells of the pistil are vivificd, and become
seeds.

144, But if this contact does not take place, the ovules cannot be vivified,
but shrivel up and perish.

145. This phenomenon is greatly assisted by warmth, and is equally
impeded by cold.

146. In wild plants a stigma is usually acted upon only by the pollen of
the stamens which belong to it.

147. In that case the seeds thus vivified will, when sown, produce new
individuals, differing very little from the plant by which they were them-
selves produced.

148. And, therefore, wild plants are for the most part multiplied from
generation to generation without change.

149. But it is possible to cause deviations from this law, by artificial
means, :

150. If the pollen of one specics is placed upon the stigma of another
specics of the same genus, the ovules may be vivified ; and a hybrid plant
may be produced by those ovules when they shall have grown to be
seeds.

151, Hybrid plants are different from both their parents, and are
generally intermediate in character between them.

152. They have less power of perpetuating themsclves by sceds; but
they may, if woody, be propagated by cuttings, buds, scions, &c.

153. Therefore, no hybrids but such as are of a woody perennial
character can bo perpetuated with certainty,

154. Really hybrid plants must not be confounded with mere crossbreds
which are intermediate between two varicties of the same species ; and not
between two species of the same genus.

155. Hybrid plants are often more abundant flowerers than either
parent. »

156. This is, probably, connected with constitutional debility.

§ 9. OF THE TFRUIT.

157, Fruit, strictly speaking, is the pistil arrived at maturity.

158. When the calyx adheres to the pistil and grows with it to maturity,
the fruit is called énferior ; as the Apple.

159. But when the pistil alone ripens, there being no adhesion to it on
the part of the calyx, the fruit is called superior ; as the Peach.

160. The fruit is therefore, in common language, the flower, or some
part of it, arrived at its most complete state of existence ; and consequently
is itself a portion of a stunted branch (107).

161. The nature of its connection with the stem is therefore the same as
that of the branches with each other, or of leaves with their stem.

162. When a superior fruit consists only of oune, or of a small number of
metamorphosed leaves, it has little or no power of forming a communication
with the earth and of feeding itself, as real branches have.

163. Tt has also very little adhesion to its branch ; so that slight causes
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aro sufficient to detach it from the plant, especially at an early age, when all
its parts are tender. If roots do not act freely, as is the case when
earth is very cold, or when they have been much injured by transplanting,
superior fruits are very apt to fall off, even although they shall have been
fertilised.

164. Hence the difficulty of causing drupes to stone, or to pass over that
age, in which the vascular bundles that join them to the branch become
woody, and secure them to their place.

165. Fruit is fed upon secreted matter which it attracts to it from other
parts, elaborates, and stores up in its interior.

166. The office of feeding fruit is more especially performed by young
branches, which transmit nutriment to it through the bark.

167. But as young branches chiefly transmit nutriment downwards, it
follows that unless a fruit is formed on a part of a branch below a leaf-bud,
it is liable to perish ;

1068. Unless there is some active vegetation in the stem above the branch
on which it grows; when it may possibly live upon secretions attracted
from the main stem.

169. Inferior fruit, however, consisting at least of the calyx in addition
to the pistil, has a much more powerful communication with the branch ;
cach division.of its calyx having af least one bundle of vascular and fibrous
tissue, passing from it into the branch, and acting as a stay upon the centre
to prevent its breaking off.

170. Such fruit is more capable of attracting secretions from a distance ;
and, conscquently, is less liable to perish from want of a supply of food.

171. Tt is therefore not so important that an inferior fruit should be
furnished with growing branches above it.

172. Fruit being exclusively fed by the secretions prepared for it by other
parts, it will be large in proportion to the quantity of food the stem can
supply to it ; and small in proportion to the inability of the stem to nourish it.

173. For this reason, when trees are weak they should be allowed to
bear very little, if any, fruit ; because a crop of fruit can only tend to
increase their debility.

174. And in all cases each fruit shouldabe so far separated from all
others as not to be robbed of its food by those in its vicinity.

175. We find that nature has herself in some measure provided against
injury by reason of excessive fecundity, in giving them a power of throwing
off flowers the fruit of which cannot be supported ; as we always see
happen to common fruit-trees after the flowers are over.

176. The flavour of succulent fruit depends upon the existence of certain
secretions, especially of acid and sugar; flavour will, consequently, be
regulated by the circumstances under which such fruit is ripened.

177. The ripening of succulent fruit is the conversion of acid and other
substances into sugar and essential oils.

178. The latter substances cannot be obtained in the dark, are less
abundant in fruit ripened in diffused light, and are most abundant in fruit
freely cxposed to air and to the direct rays of the sun.

179. Therefore, if frnit be produced in situations much exposed to the
sun and air, its good quality will be augmented.

180. And in proportion as it is deprived of free air and the sun’s direct
rays that quality will diminish.

181. So that a fruit, which when exposed to the sun is sweet, when grown
where no direct light will reach it will be acid ; as Pears, Cherries, &e.
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182. Hence acidity may be corrected by exposure to light and air, and
excessive sweetness, or insipidity, by diminution of light.

183. As a certain quantity of acid is essential to render fruit agreeable
to the palate, and as it is the property of cultivated fruits to add to their
saccharine matter, but not to form more acid than when wild, it follows
that, in selecting wild fruits for domestication, those which are acid should
be preferred, and those which are sweet or insipid rejected.

184. Unless recourse is had to hybridism, when a wild insipid fruit may
be possibly improved, or may be the means of improving something else.

1X. OF THE SEED.

185. The seed is the ovule arrived at porfection.

186. The seed is nourished by the same means as the fruit ; and, like
it, will be more or less perfectly formed, according to the guantity and
quality of its food.

187. The plant devcloped from the embryo of the seed will be in all
essential particulars like its parent species ;

188. Unless its nature has been changed by hybridising.

189. But although it will certainly, under ordinary eircumstances, repro-
duce its species, it will by no mecans uniformly reproduce the particular
variety by which it was borne.

190. So that seeds are not the proper means of propagating varietics.

191. Nevertheless, in annual or biennial plants, no means can be
employed for propagating a variety, except the sceds ; and yet the variety
is preserved.

192. This is accomplished solely by the great care of the cultivator, and
happens thus :

193. Although a seed will not absolutely propagate the individual, yet
a8 a seed will partake more of the nature of its actual parent than of any
thing else, its progeny may be expected, as really happens, to resemble the
variety from which it sprung, more than any other variety of its species ;

194. Provided its purity have not been contaminated by the inter-
mixture of other varieties.

195. By a careful eradication of all the varieties from the neighbourhood
of that from which seed is to be saved, by taking care that none but the
most genuine forms of a variety are preserved, as seed-plants; and by
compelling by transplantation a plant to expend all its accumnlated sap in
the nourishment of its seeds, and not in the superabundant production of
foliage, & crop of seed may be procured, the plants produced by which will,
in & great measure, have the peculiar properties of the parent variety.

196. By a series of progressive soed-savings upon the same plan, plants
will be at length obtained, in which the habits of the individual have
become as it were fixed, and capable of such exact reproduction by
seed, as to form an exception to the rule: as happens in Turnips,
Radishes, &e.

197. But if the least neglect occurs in taking the necessary precautions
to ensure a uniform crop of seed, possessing the new fixed properties, the
race becomes deteriorated, in proportion to the want of caro that has
occurred, and loses its character of individuality.

_198. When seods are ripe, their embryo will remain torpid unti! fitting
circumstances occur to call it into active life.
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199. These fitting circumstances are, & temperature above 32° Fahr.,
a moist medium, and exposure to air.

200, Tt then absorbs the moisture of the medium in which it lies, and
undergoes certain chemical changes ; its vital powers cause it to ascend by
one extremity for the purpose of finding light, and to descend by the other
extremity for the purpose of finding a constant supply of food.

201. Unless these conditions are maintained, seeds cannot germinate 3
or if they do germinate they cannot live more than a few hours,

X. OF SAP.

202. The fluid matter which is abaorbed either from the earth or from
the air is called sap.

203. When it first enters a plant it consists of water holding eertain
substances in solution,

204. These substances consist for the most part of ammonia, phosphoric
and carbonic acids, and of alkaline or earthy matter.

205. Sap soon afterwards acquires the nature of mucilage or sugar, and
subsequently becomes still further altered by the admixture of euch soluble
matter as it receives in passing in its Foute through the younger and
external papt of the wood. A

206, When it reaches the vicinity of the leaves it is attracted into them,
and thore, having been exposed to light and air, is converted into the
secrotions peculiar to the species.

207. Finally, inits altered state, it sinks down the bark, whence it is given
off laterally by the medullary rays, and is distributed through the system.

208. No solid matter whatever can be tuken up by the roots. Itisowing
to this eircumetance that liquid manure, which contains all its soluble matter
in a fluid state, acts with so much more energy than solid substances.

209. The cause of the motion of thé sap is the attraction of the leaf-buds
and leaves.

210. The leaf-buds, called into growth by the combined action of the
increasing temperature and light of spring, attract fluid from the tissue
immediately below them ; the space so caused is filled up by fluid again
attracted from below, and thus a motion gradually takes place in the sap
from one extremity to the other.

211. Consequently the motion of the sap takes place first in the branches
and last in the roots,

212, Yor this reason a branch of a plant subjected to a high temperature
in winter will grow while its stem is exposed to a very low temperature,

213. But growth under such circumstances will not be long maintained,
unless the roots are secured from the reach of frost: for, if frozen, they
cannot act, and will, consequently, be unable to replace the sap of which
the stom is emptied by the attraction of the buds converted into branches,
and by the perspiration of the leaves.

214. Whatever tends to inspissate sap, such as a light dry and heated
atmosphere, or to interrupt its rapid flow, has the property of causing exces-
sive vigour to be diminished, and flower-budsto be produced.

215. While, on the other hand, whatever tends to dilute the sap, sueh as
a dark damp atmosphere, with a free and uninterrupted circulation, has the
property of causing excessively rapid growth, and an exclusive produetion

" of leaf-buds. »

216. Inspissated or accumulated sap is, therefore, a great cause of fortility.
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217. And thin flaid, not being elaborated, is a great cause of sterility.
218. The conversion of sap into different kinds of secretion is effected by
the combined action of dir, Light, and Temperature.

XI OF AIR AND LIGHT.

219, An embryo plant is usually colourless, or nearly so; but, as soon
as it begins to grow, that part which approaches the light (the stem) becomes
coloured, while the opposite extremity (the root) remains colourloss.

230. The parts exposed to the air absorb carbonic acid and part with
oxygen ; and thus purify the air, and render it fit for the respiration of man.

2%1. The intensity of this latter phsnomenon is in proportion to the
intensity of solar light to which leaves are directly exposed.

222, 1ts cause is the decomposition of carbonic acid, the extrication of
oxygen, and the acquisition by the plant of carbon in a solid state.

223. Moreover the intensity of colour and the quantity of secretion are
in proportion to the exposure to light and air ; as is shown by the deeper
colour of the upper side of leaves, &c. And by the fact, that if plants be
grown in air from which light is excluded, neither colour nor secretions are
formed, as is exemplified in blanched vegetables ; which, if even naturally
hurtful, may, from want of exposure to light, become wholesome as Celery.

224. When any colour appears in parts developed in the dark it is
gencrally caused by the absorption of such colouring matter as pre-existed
in the root or other body from which the blanched shoot proceeds, as in
some kinds of Rhubarb when forced ;

225. Or by the deposition of colouring matter formed by parts developed
in light, as in the subterranean roots of Beet, Carrots, &e.

226. What is true of colour is also true of flavour, which equally depends
upon light for its existence; because flavour is produced by chemical
alterations in the sap caused by exposure to light.

227. The same thing occurs in regard to organisable matter, which in
like manner is formed by the exposure of leaves to light. Thus the Potato
when forced in durk houses contains no more amylaceous matter than
previously existed in the original tuber ; but acquires it in abundance when
placed in the light, and in proportion as it is influcnced by light and air.
Thus, also, if Peaches are grown in greenhouses, at a distance from the
light, they will form so little organisable matter as to be unable to support
a crop of fruit, the greater part of which will fall off. And for a similar
reason it is chiefly the outside shoots of orchard trces that bear fruit,

228. Light is, except warmth, the most powerful stimulus, that can be
employed to excite the vital actions of plants, and its energy is in proportion
to its intensity ; so that the dircet rays of the sun will produce much more
powerful effects than the diffused light of day.

229. Tlence, if buds that are very excitable are placed in diffused light,
their excitability will be checked.

230. And if buds that are very torpid are exposed to direct light, they
will be stimulated into activity.

231. So that what parts of a tree shall first begin to grow in the spring
may be determined at will.

232. This is why attention must be paid to shading buds from the direct
rays of the sun: us in the case of cuttings, whose buds, if too rapidly
excited, would exhaust their only reservoir of sap, the stem, before roots
were formed to repair such loss.

P2
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XII. OF PERSPIRATION.

233. It is not exclusively by the action of light and air that tho nature
of sap is altered. Evaporation is constantly going on during the growth of
a plant, and sometimes is 80 copious that an individual will perspire its own
weight of water in the course of twenty-four hours.

234. The loss thus occasioned by the leaves is supplied by fluid matter,
absorbed by the roots, and conveyed up the stem as it is wanted.

235. The consequence of such copious perspiration is the solidification of
whatever matter is produced.

236. For the maintenance of a plant in health, it is indispensable that
the supply of fluid by the roots should be continual and uninterrupted.

237. If anything causcs perspiration to take place faster than it can be
compensated for by the absorption of fluid from the earth, plants will be
dried up and perish.

238. Such causes are, destruction of spongioles, an insufficient quantity
of fluid in the soil, an exposure of the spongioles to occasional dryness, and
a dry atmosphere,

239. The most ready means of counteracting the evil consequences of an
imperfect adion of the rootsis by preventing or diminishing evaporation, and
by raising the temperature of the soil.

240. This is to be effected in part by rendering the atmosphero extremely
humid, and in part by warming the soil, by the sun, by drainage, or by
other means.

241. Thus, in hothouses, in which the atmosphere may become so dry in
consequence of the heat that plants perish, it is necessary that the air should
be rendered extremcly humid, by throwing water upon the pavement, or by
introducing steam, or by frequent syringing. .

242. And in transplantation in cold dry weather, evergreens, or plants
in leaf, often die, because the spongioles are destroyed, or so far injured in
the operation as to be unable to act, while the leaves never cease to perspire.

243. The greater certainty of transplanting plants that have been growing
in pots is from this latter eircumstance intelligible ; as isalso the advantage
of transplanting evergreens in the warm months of the autumn.

244. While the utility of putting cuttings or newly transplanted acedlings

into a shady damp atmosphere, is explained by the nocessity of hindering
evaporation.

XL OF CUTTINGS.

245. When a portion of a plant is caused to produce new roots and
branches, and to increase an individual, it is a cutting.

246. Cuttings are of two soris,—cwitings properly so called, and eyes.

247, A cutting consists of a small branch with its buds,

248. When the cutting is placed in earth it attracts fluid from the soil,
and nourishes the buds until they can feed themselves.

249. The buds feeding at first upon the matter in the branch, gradually
shoot upwards into branches, and send organised matter downwards, which
becomes roots.

250. As soon as the cutting has established a communication with the
soil, it becomes a new individual, exactly like that from which it was taken.
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251. As it is the action of the leaf-buds that causes growth in a cutting,
it follows that a cutting without a leaf-bud will not grow.

252. Unless the cutting has great vitality and power of forming adventi-
tious leaf-buds ; which sometimes happens.

253. An eye is a leaf-bud without a branch.

254. 1t only differs from a cutting in having no reservoir of food on
which to exist, and in emitting its roots immediately from itself into the
soil.

255. As cuttings will very often, if not always, develop leaves before
any powerful connection is formed between them and the soil, they
are peculiarly liable to suffer from perspiration.

256. Hence the importance of maintaining the atmosphere in an
uniform state of humidity, as is effected by putting bell glasses or other
coverings over them.

257. Layers differ from cuttings in nothing except that they strike root
into the soil while yet adhering to the parent plant.

258. Whatever is true of cuttings is true of layers, except that the latter
are not liable to suffer by evaporation, because of their communication with
the parent plant.

2059. As cuttings strike roots into the earth by the action of leaves or
leaf-buds, it might be supposed that they would strike most #endily when
the leaves or leaf-buds are in their greatest vigour.

260. Nevertheless, this power is controlled so much by the peculiar vital
powers of different species, and by secondary considerations, that it is
impossible to say that this is an absolute rule.

261. It is to avoid the bad effect of evaporation that leaves are usually for
the most part removed from a cutting, when it is first prepared.

X1V. OF SCIONS.

262. A scion is a cutting which is caused to grow upon another plant, and
not in earth.

263. A stock is the plant on which the scion is caused to grow.

264. Scions are of two sorts, scions properly so called, and buds.

265. Whatever is true of cuttings is truc also of scions, all circumstances
being equal.

266. When a scion is adapted to another plant, it attracts fluid from
it for the nourishment of its leaf-buds until they can feed themselves,

267. Its buds thus fed gradually grow upwards into branches, and
secure themselves to the branch by new cellular tissue formed at the place
where the scion joins the stock.

268. The soion and stock always retain each its own quality, notwith-
standing their being united ; so that whatever shoots are produced below
the union of the scion and stock is of the nature of the latter, and above the
union is of the nature of the former.

269. When the communication between the stock and the scion is so
much interrupted that sap can no longer ascend with sufficient rapidity into
the branches, the latter die ; as in many Peach-trees.

270. This incomplete union between the scion and the stock is owing to
some constitutional or organic difference in the two.

271, Thercfore care should be taken that when plants are grafted «
another their constitution should be as nearly as possible identical,
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272. As adhesion of only an imperfect nature takes place when'the seion
and stock areto a certain degree, dissimilar in constitution, so will no
3dh_c‘si3u whatever occur when their constitutional differences are very

ecided.

273. Hence it is only species very nearly allied in nature that can be
grafted on cach other.

274. As only similar tissues will unite, it is necessary in applying a scion
to the atock that similar parts should be carcfully adapted to each other ; as
bark to bark, eambium to cambium, and alburnum to alburnum.

275. The second is more especially requisite, because cambium itself,
being organising matter in a nascent state, will more readily form an
adhesion than any other part.

276. The same principles apply to buds, which are to scions precisely
what eyos are to cuttings,

277. It is, however, only when buds are completely formed that they
possess the power of growing upon another plant.

XV. OF TRANSPLANTATION.

278. Transplantation consists in removing a plant from the soil in which
it was growihg to some other soil.

279. If during the operation the plant is torpid, and its spongioles un-
injured, the removal will not be productive of any interruption to the previous
rate of growth.

280. And if it is growing, or evergreen, and the spongioles are uninjured,
the removal will produce no further injury than may arise from the
temporary suspension of the action of the spongioles, and the continued
action of perspiration during the operation.

281. So that transplantation may take place at all seasons of the year,
and under all circumstances, provided the spongioles are uninjured.

282. This applies tothe largest trees as well as to the smallest herbs.

283. But as it is impossible to take plants out of the earth without de-
stroying or injuring the spongioles, the evil consequences of such accidents
must be remedied by the hindrance of evaporation.

284, Transplantation should therefore take place cither when plants are
torpid, and when their respiratory organs (leaves) are absent ; or, if they
never lose those orgaus, as is the case with evergreens, at seasons when the
atmosphere is periodically charged with humidity for some considerable time ;
or else in the enrly autumn when the warm earth promotes the rapid
renewal of such roots as may have been destroyed.

285. Plants in pots, being so circumstanced that the spongioles are
protected from injury, can be transplanted at all seasons, without any
dangerous consequences.

286. Notwithstanding the importance of spongioles, plants will survive
without difficulty the loss of a large part of them, provided enough are left
to enable the roots to act until new spongioles are formed, or provided the
skin of the roots is soft enough to absorb fluids very freely.
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Auntirrhinum, 103
Apargis, 86 @
Apetalous, 19
Apiacex, 66
Apium, 67
Apocarpous, 16
Apocynacez, 106
Apocynum, 107
A.l)ple, 62
Apricot, 63
Aquifoliacese, 105
Aquilegia, 26 ¢
Arabis, 35
Araces, 139
Arads, 139

Avrenarvia, 42
Aristolochia, 127

Anstolocbiacea, 127

Armeria, 104 ¢

, Arrow Grasses, 151

Arrow Head, 174
Artemisia, §2 ¢’
Artichoke, 86
Artienlated, 4

Arum, 16, 139
Dracunculus, 139
-—— maculatum, 2, 11
Asarum ourdprcum, 127
Ash tree, 5, 106
Asparaguy, 1, 136 b
—————— Dath, 135
Aspen, 122
Asporulay, 79
Asphodelus, 136 b
Asteracew, 81
Astrantia, 68 D
Atriplex, 110
Atropa, 1000
Aubergino, 100
Aurantiacewe, 51
Avenn, 143

Avens, 60

Axil, 4, 16

Bacea, 18

Bachelor’s Buttons, 41
Balsamn Apple, 75
Ballota, 98

Baneberry, 28 ¢

Barkhausia, 86 d
Barley, 47
Bean, 58
Bean Lapcrs, 150
Bedstraw, 78
Peech, 118
Reet, 110
Bellis, 81
perennis, 12
Bellworts, 87
Berberidaces, 37
Berberis, 37
vulgaris, 10

_Berberry, 10, 37
Borberrywortu 37
l].;gre, 147

rry, 18
Betguo
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Betula, 122
Betulacem, 122
Bicrenate, 9
Bideuns, 81
Bidentate, 9
Bigg, 147
Bilberry, 89
Bilocular, 16
Bindwecds, 92 ¢
Bi-pinnate, 9
Birchworts, 122
Birch, 122
RBird Cherry, 63
Birdsfoot Trefoil, 57
Bird's-nest Orchis, 132
—— DPeziza, 156 ¢
Birthworts, 127
Biserrate, 9
Biserrula Pelecinus, 59
Bistort, 111
Bi-ternate, 9
Black Alder, 654
Black Horehound, 98
Black Nonsuch, 56 ¢
Blackthorn, 4, 63
Bladder Nut, §3 &
Bladder Senna, 57
Blade, b
Boletus, 156
Borage, 13, 94
Borageworts, 93
Boraginacew, 93
Borago, 94
Box, 115
Bracts, 10
Brake, 163
Bramble, 60
Branches, 8
DBrassica, 35
Brassicacesx, 82
Brinjal, 100
Briza, 145
Bromus, 146
Brooklime, 104
Broom, 55
Broom-rape, 104
Bryacem, 154 b
mow

ouny,
Buq;!kbean, 92 b
Buckthorn, 53
Buckwheat, 111
Bud, 1, 4

Bupleurum, 68 b
Burdock, 86
Burnet, 110
Butcher’s Broom, 137
Butomace, 130
Butomads, 130
Butomus, 130 &
Butterbur, 82

* BDutterworts, 104 b
Buxus, 115

INDEX.

| Cabbuée, 35
Callitrichacemx, 128
Calluna, 891 o 15
vulgaris, 15
Caltha, 26 ¢ ’

| Calycifloral exogens, 152

Calystegia, 92 ¢
Calhfe%
Campanuls, 88
Campanulato, 13
Campanulacom, 87
Candy Tuft, 12, 34
Cannabis, 116
Canterbury Bells, 8%
Caper, 49, 115
Caperworts, 49

i Capitulum, 12

i Capparidacese, 49

| Capparis spinosa, 49

| Caprifoliacew, 76

| Caprifolium, 77

| Caprifoils, 76
Capsolla, 33

Capsicum, 100 ¢

Capsule, 17

Cardamine, 35

Cardoon, 86

Carex, 140

arcnaria, 2

Carpels, 16

Carpinus, 118

Carrot, 68 ¢

Cuwryophylacesr, 40

Caryopsis, 18

Castanea, 117

Catananche, 86 d

Caterpillar plant, 55

Caterpillars, 56 &

. Catkm, 12

| Cat's-tail Girass, 142

‘ Cedar of Lebanon, 126

! Celandine, 81
Celastracor, 52
Celery, 67
Coll, 16
Cenomyce, 155
Centaurea, 85
Centranthus, 80

| Cerastium, 42

! Cerasus, 62

| Cephalanthera, 132

l Chzrophyllum, 70 ¢
Chamonmile, 83

| Champigny, 156 ¢
Characew, 157
Charas, 167
Charlock, 34
Cheiranthus, 86
Chelidonium, 81
Chenopodiacew, 110
Chenopodium, 18, 110
Cherry, 5, 12, 63
Chickweed, 42
Chicory, 86 ¢
Chilli, 100 ¢

! Chives, 187

Christmas Roge, 29
Christ’s Thorn, 58 ¢
Chrysanthemum, 84
Cichoraces, 86
Cichorium, 86
Ciliated, 19
Ciresea, 64
Cirrhus, 10
Cirsium, 85
Cistacewm, 36
Cistus, 36
Citronworts, 51
Cleavers, 78
Clematis, 26 b
| Cloveworts, 40
’Clover, 8
Clubmosses, 154
Cluster Pine, 126
Cock's-foot Grass, 144
Codlings and Cream, 64
Colchicum, 138
Coltsfoot, 81
Columbine, 26 ¢
Colutea, 57
Comarum, 60 &
Comfrey, 93
Common Laurel, 62
Common Melilot, 56 ¢
Cominon Purslane, 71
Compound, b
Composites, 81
Conifers, 124
Conium, 70
Connective, 15
Convallayia, 135
Convolvulaces, 92 ¢
Convolvulus, 92 ¢
Cordate, 8
Coriandrum, 70 b
Coriariacese, 50
Coriaria myrtifolia, 51
Cork Oak, 118
Corm, 2
Cornacem, 75 b
Cornelian Cherry, 756
Cornels, 76 b
Comei‘l'i‘rgee, 750
Corn , 133
Corniculatus, 57
Cornus, 75
Corolla, 14
Coronet, 15
Coronilla, 56
Coronopus, 33
Corylacese, 117
Corylue, 117
Corylus Avellana, 18
Corymb, 12
{ Corymbifere, 82
| Cotton Grass, 141
Cotyledons, 18
Couch Grass, 2, 146
Cow-grass, 57
Cow Parsnep, 69
Cowslip, 91
Cranberry, 89




Crateegus, 62
Oxyacantha, 62
Creeping root, 2_
Crenate, 9

Cress, 34
Cressworts, 32
Crested Dog’s-tail Grass,145
Crocus, 2, 133
Croaswort, 78
Crowberries, 127
Crowfoot, 26, 28
Crown of the root, 4
Crown Imperial, 187
Crucifers, 32
Cryptogams, 22, 151
Cryptogamous, 19
Cucumber, 74
Cucumis, 74
Cucurbitaces, 74
Cucurbits, 74
Cudbear, 155
Cuneate, 10

Cup Lichen, 1565
Cupressus, 126
Cup-shaped, 13
Currant, 5, 12, 13, 18, 66
Currantworts, 65
Cyclamen, 91

Cyme, 12

Cynara, 86
Cynaracew, 85
Cynoglossum, 94
Cynosurus, 145
Cyperaceiv, 140
Cypress Tred, 126
Cytisus, 55

Czackia, 136 ¢

Dactylis, 144
Daffodil, 15, 135
Daisy, 12, 81
Dandelion, 11, 86
Daphne,
Daphnads, 113
Darnel, 148
Datura, 100 ¢
Daucus, 68 ¢

Day’s Eye, 81
Deadly Nightshade, 100 b
Dend Nettle, 18, 97
Decompound, 9
Dehiscent, 17
Pelphinium, 28
Dentato, 9

Devil's Bit, 81
Diadelphous, 156
Diograms, 17
Diguthus, 41
Dicotyledons, 20
Dicotyledonous, 19
Dictamnus, 49
Digitalis, 102
Digitate, 8

INDEX.

Diwmcious, 19
Dipsaces, 80
Dipsacus, 80
Dissepiments, 16
Dock, 112

Dogwood,
Dropwort, 59
Drosera, 39
Droseracewm, 38
Drupe, 18
Duckweed, 151
Duplicato-dentate, 9
Dutch Blue Lupine, 55
Dutch Clover, 57
Dutch Roots, 137
Dyecr’s Broom, 56

Echium, 93
Egg Plant, 100
Elicagnacess, 112
Elwcaguus, 113
Elaterium, 75
Elatinacese, 50
Elder Tree, 76
Elm, 123
Elmworts, 123
Emarginate, 10
Embryo, 18
Fmpetracewx, 127
Empetrum nigrum, 128
inchanter’s Nightshade, 64
Endive, 86 ¢
Endogens, 21
Epilobium, 63
Epipactis, 132
Epipetalous, 15
BEpigynous, 16
Lguisetacer, 152
Equisetum, 152
Eranthis, 29
Erect, 16
Erien, 89
Ericaces, 89
Eriophorum, 139
Erodium, 48
Erophila, 34
Eryngium, 68 b
Erythreca, 92
Erythronium, 138
Euonymus, 53
Eupatoriun, 82
Euphorbia, 114
Euphorbiacer, 114
Euphrasia, 102
Exogens, 20
Eyebright. 102

Faba, 58

Fabacew, 54

Fairy-ring Mushroom, 156 ¢
Fagonia cretica, 50
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Fagus, 118
Fan, 146
Fennel, 58
Fescue, 145
Ferns, 153
Festuca, 145
Fibres, 1
Ficus, 116
Field Madder, 79
Fig, 116
Figworts, 102
Filago, 83
Filament, 15
Filbert, 18
Filices, 152, 153
Fiorin Grass, 12, 142
Fir Rapes, 106
Flax, 40
Flaxworts, 45
Flower, 10
Flowerbead, 12
Flowering Fern, 154
Flowering Rush, 130 b
Fly Agaric, 156 b
Fly Honoysuckle, 77
Feniculuing 68
Follicle, 17
Fool’s Parsley, 11, 12, 69
Forget-me-not, 94
Foxglove, 11, 102
Fragaria, 3, 59
vesca, 59.
Frankeniacew, 49
Frankeniads, 49
Fraxinella, 49
Fraxius, 106
———— excelsior, 5
Free, 13, 16
Free centrul, 16
French Willow, 64
Fritillaria, 137
Fruit, 17
Fumnaria, 31, 32
Fumariaceew, 31
Fumeworts, 81
Fumitory, 32
Funaria, 154 b
riie

ungi,
Funnel-shaped, 14
Furze, 56

Galanthus, 135
Clalega, 656
Galeworts, 127
Galiacese, 77
Galium, 78
crucintum, 7
Gamopetalous, 14
Garlie, 187
Genista, 56
Gentiana, 92
Gentianaces, 81
Gentianworts, 91
Geraniaceee, 47
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Geravium, 4, 47
Geum, 60
@Gladiolus, 133
Glands, 19
Glycyrrhiza, 56 b
Goat's Ruo, 5i6
Gold Sced, 145
Gooseberry, 66
goosefoot, 3:1 170g
00B€, 8, 1,
Gooﬂevsv?:t, 60 b
Gourd, 74
Goutweed, 67
Graminaces, 141
Grape, 18
Crasses, 10, 141
QGreater Bedstraw, 78
Greek Valerian, 107
Grossulariaces, 65
Ground Ivy, 96
Groundsel, 84
Guelder Rose, 77
Gum Cistus, 36
Gymnadenia, 132
Gyrophora, 155

Harebell, 88, 187
Hart’s Tongue, 154
Hawkbit, 86 d
Hauzel, 13

Hazel Nut, 120
Heart's-ease, 38
Heath, 15
Henther, 89
Heathworts, 89
Hedera, 71
Hedgehogs, §6 ¢
Helianthemum, 36
Helianthus, 83
Hellebore, 8
Holleborine, 132
Helleborus, 29
Helvella, 156 b, ¢
Hemerocallis, 136 b
Hemlock, 9, 70
Hemp, 116
Henbane, 101
Heracleum, 69
Herb Christopher, 28 ¢
Herb Robert, 47
Hibiscus, 45
Hieracium, 87
Hilum, 18
Hippophie, 113
Hippurids, 71
Hippuris, 72
Hirsute, 19
Holous, 148

Holly Tree, 105
Hollyworts, 105
Honeysuckle, 77
Hop, 118

. INDEX.

i Hordeum, 147
Horehound, 97
Hornbeam, 120
Horse Chesnut, 8
Horsetails, 71, 152
Hound’s Tongue, 94
Houseleek, 64 ¢
Humulus, 116
| Hyacinth, 5, 13
Hyacinthus, 187
Hydrocharaceswe, 149
Hydrocharads, 149
Hydrocharis, 149
Hydrocotyle, 67
Hyoscyawmus, 101
Hypericacom, 44
Hypericu, 15, 44
Hypochwris, 87
Hypocrateriform, 13
Hypogynous, 15

!

!

Iberis, 12, 34
Ilex, 105
Imbricate, 14
{ Indehiscent, 17
Indian Cress, 48
Inferior, 13, 16
Inflorescence, 12
Infundibulhiform, 14
Involucel, 11
Involuere, 11
| Iridacore, 132
Irids, 132
Iris, 4, 16, 134
Irregular, 14
Italian May, 59
71

\A
Ivyworts, 71

Jacob’s Ladder, 107
Jasminacez, 107
Jasmine, 107
Jasminum, 107
Jasmineworts, 107
Jointed, 4
Juncaccee, 150
Juncaginacess, 151

Jungermanninces, 154 ¢

Juniper, 124,
Juniperus, 124

Kidneybean, 58
Knot-grass, 111

Labiates, 14, 85
Laburnum, 55
Lactuca, 87

Ladies’ Mantle, 110
Lamb’s Lettuce, 80
Lamiaces, 95

Lamina, 6
| Lamium, 18, 96

Lanceolate, 8
Lapsana, 86

Larch, 126
Larkspurs, 28
Lauracem, 126
Laurels, 126
Laurus nobilis, 127
Laurustine, 76
Lavandula, 97
Lavatera, 45
Lavender, 97
Leadworts, 104
Leal, 5

Lecanora, 155
Legume, 17
Legumunous plants, 54
Lemon, 51
Lemnads, 151
Lemna, 151

| Lontibularinceso, 104 b
| Lepides, 19

Lepidote, 19
Lepidium, 34
Lesser Celandine, 29
Lettuce, 87
Leucojum, 135
Lichenacew, 156
Lichenes, 154 ¢
Lichens, 154 ¢
Ligula, 10
Ligustrum, 106
Lilac, 107

Lilince, 135
Lilium, 136

Lily, 5

Lilyworts, 135

Lily of the Valley, 186 b
Limb, 14

Lime Tree, 48
Linacese, 45
Linaria, 108

Linear lanceolate, 8
Lindenblooms, 42

| Ling, 89

Linum, 46 .
Liquorice, 56 b
Listera, 132
Liverworts, 154 ¢
Lobeliaces, 106
Lobel’s Catchfly, 42
Lobeliads, 106
Lolium, 148
London Pride, 66
Lonicera, 77
Loosestrife, 63
Lotus, 57
Lousewort, 102
Lucerne, 56 ¢
Lupinus, 56
Luzula, 150
Lychnis, 41
dioiea, 18
Lycoperdon, 156 I
Lycopodiacees, 164
Lycopsis, 94

| Lycopus, 95



Lysimachia, 90
Lythraces, 64
Lythrum, 63

Maiden Hair, 145, 154
Madder, 79
Maddorworts, 77
Malo fern, 1568
Mallow, 10, 14, 45
Mallowworts, 44
Malva, 44
sylvestris, 14
Malvacez, 44
Manna Ash, 106
Maple, 5, 46
Maple Tree, 46
Marchantia, 164 ¢
Marchantiacew, 154 ¢
Marrubium, 97
Marsh Cinguefoil, 60 b
Marsh Mallow, 45
Marsh Marigold, 26 ¢
Mastworts, 117
Matricaria, 83
Meadow Foxtail, 145
Meadow Qrass, 144
Meadow Rue, 26 ¢
Meadow Saffron, 138
Meadow Swoet, 59
Medieago, 56 ¢
Medullary rays, 20
Melanthaces, 138
Melanths, 138
Melilot, 56
Moelilotus, 56
Melon, 74
Menthy, 2, 97
Menyanthes, 92 b
Mercurialis, 116
Mercury, 115
Mezereum, 103
Miguonette, 72
Mildew, 157
Milkwort, 39
Mint, 2
Mitre Mushroom, 156 b -
Momordica, 75
—————— Elaterium, 75
Monadelphous, 15
Moneywort, 90
Monkshood, 26 ¢
Moncecious, 19
Monocotyledonous, 19, 22
Monochlamydeous, 19
Monochlamydeous Exo-
gens, 109
%onopetaloua, 14
onotropacesw, 105
Morchella, 156 b
Morell, 156 &
Morus, 116
Moschatel, 71
Mountain Ash, 62
Mousetail, 28
Muacronate, 10

INDEX.

Mugwort, 82 0
Mulberry Tree, 117
Mullein, 104
Multilocular, 16
Muscari, 187
Mushroom, 156
Mustard, 34
Myosotis, 94
Myosurus, 28
Myricacere, 128
Myrica Gale, 128
Myricaria, 50
Myriophyllum, 72
Myrtacez, 64
Mpyrtle, 64
Myrtleblooms, 64
Myrtus, 64

Naiadacess, 130 b
Naiads, 130
Nareissus, 135
Nasturtium, 34, 48
Neottia, 132
Nepeta, 96
Nephrodium, 163
Nettle, 116
Nettleworts, 115
Nicandra, 100
Nicotiana, 101
Nidularia, 156 ¢
Nightshade, 98
Nitella, 157
Nuphar, 26

Nut, 18
Nymphiea, 26
Nympheaces, 26

Oak, 5, 118
Oat, 143
Oblong, 8
Oblong, oblique at the
base, 8
Obtuse, 10
Ochren, 10
(Enanthe, 68
@Enothera, 64
01d Sow, 66 ¢
Oloa, 106
Olcacem, 106
Oleasters, 112, 113
Olive, 107
Oliveworts, 106
Onsgracem, 63
Onion, 137
Onobrychis, 56 &
Ononis, 56
Onopordum, 86
Ophrys. 131
Opposite, 6
8m:he, 15?&0 b
range,
Orchall, 155
Orchidaces, 180 ¢
Orchids, 130 ¢

17¢

Orchis, 1, 16, 131
Ornithogalum, 135
Ornithopus, 57
Ornus, 106

Oryza, 149

Oryza sativa, 149
Osununda, 164
Osmund Royal, 154
Oval, 8

Oxalidacess, 48
Oxalids, 48
Oxalis, 48 "
Oxeye Daisy, 8
Oxlip, 91
Uxycoccus, 89

Pewonia, 27
Pale Lichen, 166
Paliurus, 63 ¢
Palmate, 8¢
Panicle, 12
Pansy, 38
Papaver, 30
Papaveracew, 30
Parallel, 5
Parietaria, 116
Parmelia, 154 ¢
Parsloy, 11, 18, 67
Parsloy Piert, 110
Parsnep, 68
Passionflower, 156
Pastinaca, 68
Pasque Flower, 27
Pea, 5, 8, 58
Peach, 18, 62
Pear, 62
Pear Tree, 10
Pedate, 8
Pedicols, 11
Pedicularis, 102
Pedunecle, 11
Pelargonium, 48
Pellitory, 116
Poltidea, 1656
Pendulous, 16
Penny Royal, 97
Peppermint, 97
gerimrp, 17 1
erigynous, 15
Perigv:x:kle, 107
Persicaria, 111
Petals, 14
Petasites, 82
Petiole, 5
Petroselmum, 87
S
Petty Whin, 56
;ﬁmolus, %By
easant’s Eye, 28
Phillyrea, 6, 106
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}’kleum, 142 3
Phragnites, 1
Thysalis, 101
Phyteuma, 87
Picridium, 86 b
Picris, 86 b
Pilewort, 29
Pilose, 19
Pimpernel, 90
Pinaces, 124
Pinguicula, 105
Pink, 41

Pinnate, 8
Pinnatifid, 8
Pinus, 1256
Pistiacere, 151
Pistil, 16

Pisum, 57

Plant, 1

Placenta, 16
Plantaginacere, 104 b
Plantago, 104 o
~——— lanceolatn, 12
Plantain, 104
Platanthera, 131
Plumbaginacex 104 ¢
Plum, 63
Plumule, 18

Toa, 144

Yod, 17
Polemoniacere, 107
Polemonium, 107
Pollen, 15
Polyadelphous, 15
Polygula, 40
olygulacese, 39
Polygnmous, 19
Polygonaces, 110 b
Polygonun, 110 ¢
Polypetalous, 14
Polyporus, 156 b
Polytrichumn, 164 4
Pomere, 61

Poplar, 122

Populus, 121
Portugal Laurel, 62
Portulaca, 72
Portulacaces, 71
Potamogeton, 130 &
Potato, 100
Potentilla, 60 &
Toterium, 110
Trickles, 19
Primrose, 91

Primworts, 90
Prismatical, 18
t Prismatocarpus, 88
Privet, 106
Prunella, 98
Pranus, 63
spinosa, 4
Tteris, 158

INDEX.

Puboscent, 19
Puccinia, 157
Puffball, 156 b
Pulicaria, 83
Purple Clover, 57
Purple Hawkweed, 86 d
Purslane, 72
Purslaneworts, 71
Pyrolaces, 104 ¢
Pyrus, 61

Pyxis, 17

Quercus, 118

Raceme, 12
Radicle, 18
Radish, 33
Ragged Robiu, 41
Ragwort, 84
Rampion, 88
Ranunculacere, 26
Ranuuculus, 28
Raphanus, 33
Raspberry, 60
Ray Grass, 148
Receptacle, 12
Red Valerian, 80
Redweed, 31
Reed, 143
Regular, 14
Remndeer “Moss,” 155
Reseda, 72
Resedace, 72
Rest-harrow, 56
Reticulated, 5
Retuse, 10
Rhamnacesm, 58
Rhoawnus, 53 b
Rhizoma, 4
Rhbodioln, 64 ¢
Rhomboid, 8
Ribes, 5, 66

—— rubrum, 5, 1
Ribgrass, 12, 1056
Ribworts, 104 b
Rice, 149

Rock roses, 36
Root, 1
-—— creeping, 2

Rosem, 59
Rosmarinus, 96
Rotate, 13
Rubia, 79
Rubus, 60

Rue, 49

* Rueworts, 49
' Rumex, 112

Runner, 3
Ruscus, 137
Rushes, 150
Ruta, 49
Rutacex, 49
Rye, 148

Rye grass, 148

Saffron, 133
Sage, 96
Sagittaria, 130
Sagittate, 8
Saintfoin, 56 b
Salicacer, 120
Salicornia, 110 b
Salix, 13, 120
Sallow, 120
Saltwort, 110 b
Salver-shaped, 13
Salsafy, 86 d
Salvia, 95
Samwara, 18
Sambucus, 76
—~———— nigra, 12
Sauguisorbeuw, 109
Sanguisorbs, 109
Suxifraga, 66
Suxifragaceee, 66
Saxifrages, 66
Scabiosa, 81
Scabious, 16
Secales, 4
Scalemosscs, 154 ¢
Scandix, 70
Scheenus, 141
Scirpus, 141
Scolopendrium, 154
Scopolina, 100 ¢
Scorpion Senna, 56
Scorpiurus, 56 b
suleatus, 55
Scorzonera, 86 b
Scotch Fir, 126
Scrophularia, 102
Scrophulariacem, 102

Scurfs, 19

Seyphophorus, 165
ophorus,

Sm%u&thom, 118

Sea Holly, 68 &

Sea Lavender, 104 ¢

Secale, 147

Sedum, 64 ¢

Seed, 18

Self-heal, 98

Sempervivum, 64 ¢

Senecio, 84

Sepals, 13

Serpent’s tongue, 28 b

Service Tree, 62

Serrate, 9



3heoprot, 87
3hepherd’s Purso, 33
Shorurdia, 79

Shoot, 3

Hilene, 41
Silencw, 41
Siliculs, 17
Siliqua, 17
Silverweed, 60 b
Simple, b

Sinapis, 34
Sinunted, 8
Skull-cap, 98

Hloo, 63

Snails, 56 ¢
Snakemoss, 154
Snapdrugon, 103
Snowdrop, 135
Snowflake, 135

Soft Grass, 143
Solanacea, 98
Solanunun, 99
tuberosum, 2
Sonchns, 87

~——— oleraccus, 15
Sorrel, 112
Southernwood, 82 ¢
Sowthistle, 15, 87

ix, 12

Sparganium, 139
Spathe, 11
Spearmint, 97
Speedwell, 104
Spergula, 42

Spelt, 146
Sphagnum, 154 b
Spider Orchis, 132
Spike, 12
Spinacia, 110 b
Spinage, 110 b
Hpindle Troe, 52
Spines, 4, 10

Spirzn, 16, 59
Spirting Cucuber, 75
Spores, 22

Npruce Fir, 126
Spurgo Laurel, 118
Spurgoworts, 114
Spurrey, 42

Stawnen, 15

Stachys, 98

Stalk, 5
Stramonium, 100 ¢
Staphyles, 53 b
Starch Hyacinth, 137
Star of the Earth, 33
Starworts, 128
Statice, 104 ¢
Stellaria, 42

s Holostea, 4
Stem, 1

Sterile Strawberry, 60 b
Stonecrop, 65
Stramonium, 101
Stratiotes, 149
Strawberry, 3, 15, 59

INDEX.

Strawberry Tree, 89
Stipules, 10

Style, 16

Succory, 86 ¢

Sucker, 4

Sundew, 38
Sunflower, 83
Supradecompound, 9
Superior, 13, 16
Sweel Bay, 127

Sweet Briar, 60 b
Sweot-Chesnut Tree, 117
Sweot Flag, 150

Sweot C(lalo, 128
Sweet Melilot, 56 ¢
Sweet William, 41
Swect Vernal Grass, 143
Sycamore Trec, 18, 46
Symphytum, 93
Smyrninm, 68 ¢
Syncurpous, 168
Syngenesious, 15
Syrmnga, 107

Tamaricacew, 50
Tamarisk, 50
Tanacetum, 84
Tansy, 84
Taruxscum, 86
—-—Dens Leonis, 11
Tarragon, 82 ¢
Taxus, 124
Tehilli, 100 ¢
Teasel, 80
Teasclworts, 80
Tendnl, 10
Ternate, 8
Toesta, 18
Tetragonolobus, 56 b
Thalictrum, 26 ¢
Thorn Apple, 100 ¢
Thorough-wax, 68 ¢
Three-lobed, 8
Thrift, 104 ¢
Thrineia, 88 ¢
Thyme, 96
Thymelacea, 113
Thymus, 96
Tiger Lily, 136 »
Tilin, 43
Tiliacom, 42
Toadflax, 103
Tobacco, 101
Tolpis, 86 d
Tomato, 100
Tomentose, 19
Torilis, 68
Tortula, 154 g B
pogon, 86
Travellers’ Joy, 26 b
Trifolium, 57
T::iflochi"’ 151
Trilocular, 16
Tripe de Roche, 1556
Triticum, 146

|
|

[l

|
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Triticum repens, 2
Tropmolumn, 48
Tru%lc, 156 0
Trunk, 8

Tuber, 2, 156
Tubercles, 1
Tubercularia, 157
Tubular, 13

Tulipa, 136

Turk's Cap, 136 b
Turped inwards, 15
Turned outwards, 156
Turnip, 35
"Tussilago., 82
Tutsans, 41

| Twayblade, 132

Twigs, 4
Typha, 148
Typhacee, 138
Typhads, 138

Ulox, 56
Ulmacem, 123
Ulinus, 123
Uwbel, 12
Umbcellifersp6o
Unguis, 14
Unisexual, 19
Urnmosses, 154 b
Urtica, 116
Urticaces, 115
Utricularia, 105

Vacciniew, 89
Vaedinium, 89
Vagina, 10
Valerian, S0
Valeriana, 30
Valerianacew, 74
Valerianclla, 80
Valvate, 14
Valves, 17

l Venuw's Comb, 70

i

|

Venuy's Looking Glass, 5%
Verutrum, 138
Verbascum, 104
Verbena, 108
Verbonacew, 107
Vernaul Urass, 143
Veronica, 104
Verticillate, 7
Vorvaing, 107
Vetch, 57
Viburnum, 76
Vicia, 57

Villous, 19

Vinea, 107

Viola, 38
Violacesm, 88
Violet, 38
Violetworts, 33
Viper's Grass, 86 )
Vitis vinifera, 18
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Wake Robin, 11
‘Wall lower, 86
‘Water Bedstraw, 78
‘Watercress, 34
Water Dropwort, 68
‘Water Lilies, 26
‘Water Peppers, 50
Water Plantain, 129
‘Wayfaring Tree, 76
Weld, 72
‘Weldworts, 72
Wheat, 146

INDEX.

Whiptongue, 78
Whige Hellebore, 138
White Mustard, 34
‘Whitethorn, 8, 62
‘Whorls, 10

Willow, 5, 18, 121
Willowworts, 120
Winged Pea, 56 &
Winter Aconite, 29
Winter Cherry, 101
Winter Greens, 104 ¢
Wolfsbane, 27

THE END.

{ Woodruff, 79
Wood Sorrel, 48
Wormwood, 82 ¢

Yarrow, 84

Yellow Hawkweed, 86 d

Yew, 124

Zannichellia. 130 b
Zizyphus, 53 ¢
Zygophyllaces, 50

Zygophyllum fabago, 50
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