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PREFACE.

———

Tu1s 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 differences of the principal natural classes and orders of
plants belonging to the Flora of Europe, 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 recciving 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 cffect a
rcal good, and to supply a wide gap in the common routine of a
school, wherc it is most desirable that some natural history should be
mtroduced, if it be only to relieve the tedium of the less attractive
studies to which young persons arc necessarily subjccted.

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 there is onc opinion
enly as to the importance of knowing the names of the plants of
which man has to make use, or which he is continually meceting

with. There is not at the present day a person of any intelligence,



v PREFACE.
ignorant of such things, who does not regret that some portion of
his youth skould not have been devoted to this kind of inquiry.

The Dorsetshirc gentleman who put himself to considerable
trouble and no small expense to carry a sack of Hornbeam seed from
Florence to London, would have been saved the exertion had he
known that the Hornbcam grew in abundance on his own estate;
and it may be safely asserted that cvery onc of that cclebrated
court party which discovered a prodigy in the heautiful tree in
Windsor Park, would have been glad if their carly education had
sparcd them the mortification of learning from Lord M. that the
trec in question was only the Spanish Chesnut.

Whatever the {uture intentions of astudent of Botany may be,
it is indispensable that the first step to be taken should be that of
gaining an acquaintance with the common plants of his own coun-
try. In the absence of that, he cannot make a single move in
advance. He must first master the rudiments of the Science, and
master them correctly. This little hook has heen prepared for the
purposc of enabling him to do so. It contains all that it is ncces-
sary to know in order to make a fair beginning, and 1t includes no
more; so that if any one should have the patience to master the
whole contents of the volume, he would then Lic in a position to
carry his inquiries onwards with case. But it is not really neces-
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 teaclicr to obtain at least
some part of them to illustrate his teaching. Local circumstances,
and cspecially our uncertain seasons, will always render it difficult
to procure everything 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 tlem wmore easy, the
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vulgar names arc added. A very small sum of money wiil enable
every schoolmaster to cultivate the whole in a garden, where they
may be constantly at hand.

In framing the technical characters of genera and specics, all the
more minute distinctions, the detection of which requires the aid
of a microscope, have been intentionally disregarded; and attention
is more cspecially called to those which are obvious enough to be
observed hy any one having a pocket lens.

Which of the Europcan natural orders I regard as the “ prin-
cipal,” will be apparent from the prominence given here 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
studeuts thoroughly acquainted, in the first instance, with the
natural orders which are marked from I. to LXXIIIL., and then to
explain more briefly the differences of those to which no mumnbers
are prefixed.

In conclusion, the teacher is particularly rccommended to take
care that, in addition to a small penknife, each student is provided
with a pocket lens of about a half-inch focus, and a few quires ot
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 differcnces 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 purpose of being cxamined and studied at leisure.
Indeed, it is useless to study botany, unless this provision is made
for the acquisition of those habits of observation which render
natural history so peculiarly useful as = branch of mental
training.

* The proper paper for this purpose is manufactured by Messrs. Bentall & Co., of Halstead,
and is the best that is known.



vi PRFFACE.

When students do not enjoy the advantages of a competent
teacher, their best plan will be to put this book into the hands of
an intelligent gardener, and to induce him to farnish them weekly
with the plants that are named in it. At home they can compare
the definitions which they may find with the plants themselves,
and this kind of practice is, of all others, the most certain to leap
to advautagcous results.

Ustversiry CoLnesr, Loxpox,
Muarch 31, 1345,

Tue former cditions of this little work have been so well
reccived, that the author avails himsclf of the present re-issue to
append a chapter on Vegetable Physiology, in the hope that
voung 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 facts, and
any well-informed gardener can supply a teacher or student with
whatever may be further necessary to a clear comprehension of
the principles laid down.

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

Unrvirsiry Contrce, Lowpos,
December, 1853,

Proficiency in the art of describing plants is now by almost
common conscnt among qualified examiners regarded as one of
the best tosts of botanieal knowledge, as it most certainly is the
best of all guides to a sound practical knowledge of structurc
and to accuracy of observation. For this reason a pamphlct on
the subject, published by the Author a few years since, is now
wcorporated with the present work, which is thus rendered a
complete Manual for the Botanical Student.

Loxvox, April 12, 1862,
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SCHOOL BOTANY.

CHAPTER 1.
OF PLANTS IN GENERAL.

A rraxt, under ordinary circumstances, springs from a seed (Fig. I. ¢);
sends downwards a roof, upwards a stem, and on the stem forms leaves and
other parts. In its most perfect state it consists of
various organs, intended by nature to answer differ-
ent purposes. These are, 1. The Root; 2. The
Stem, with 3. Its buds ; 4. The Leaves ; 5. The
Flowers ; 6. The Calyz ; 7. The Corolla ; 8. The
Stamens ; 9. The Pistif ; 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
18 divided into irregular branches, which when very
small are called fibres ; and if large and fleshy, as in
the Orchis (Fig. 11.) are named tubercles. It never has
any leaves upon its surface,
nor scales, (which are imper-
fect leaves); mneither has it
buds, except accidentally. It
generally descends into the
earth or avoids exposure to
light.

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

2. The SteM is the part
which grows upwards from
the root, and which bears
leaves and flowers. Generally
it is green, and divided into
branches in a regular manncr. The branches ori-
ginate from duds, which are also disposed upon the S
stem with great regularity.  Light appears ncces- e
sary to maintain a stem in a green state, and we consequently find it only
produced of such a colour in places exposed to that agent.

B
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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 case, as in the Potato, the subter-
ranean stem is not green; and its leaves, if it has any, are only little
seales, (Fig. VI.) Itsbudsare 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 creeping root
(Fig.IV.,Carexarenaria)as
it is called, of Couch Grass
(Triticum repens) and of
Mint (Mentba) is a long,
slender, underground stem,
and its real roots are the
fibres which proceed from
it. The tuber of the com-
mon Potato (Solanum tube-
rosum,Fig. 1I1.),1s a thick,
fleshy, underground stem,
the eyes of which are its
luds., What is named the root of a Crocus is o varicty of the tuber,
called a corm (Fig. V. Arum maculatum).

Fig. 111,

Tig. IV.

The mauncr in which tubers are sometimes formed, and the fact that
the parts so called are really portions of stems, is beautifully proved by the
follggving instructive instance recorded in the Gardeners’ Chronicle, vol. ii.
¥ A Potato plant, such as is represented opposite, had to grow beneath an
inverted flower pot in a dark cellar, where, being starved for want of food,
it had formed itself into a complete miniature Potato plant, such as would
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bave grown irregularly under ground had it been surrounded by soil, but
which, branching in the air only, and meeting with no resistance, had

Fig. V,

grown with the same regularity as an ordinary plant above the ground.
The *set,” or old tuber, was shrivelled up, and formed a wrinkled knob,
out of which grew many
branches and branchlets.
Of the latter, some, thick-
ening at the points, be-
came small potatoes; others,
having no power of length-
coing, swelled close to the
parent stem ; and all were
covered with scales, the ru-
diments of leaves, At first
sight the plant appeared as
if it had been unable to
form roots ; but a minute
inspection showed that they
were rcally begiuning to
form here and there in
many places upon the sur-
face of the hranches.—
The stem, properly socalled,
hasnames expressive of par-
ticularmodifications. When
thick and woody, and form-
ing the base of a tree, it is
called a trunk, the first divi-
sions of which are branches,
and the last fwwigs. When it
erows straight and quickly,
it is somctirues named a
skoot. If feeble and pro-
strate, and rooting into the

und at its joints, it is a
runner (Fig. VIL.), as in
the Strawberry (Fragaria). If prostrate and rooting into the ground along its

B2

Tig. VL.
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whole under-surface, it is a 7kizome, as in the Inis (Fig. VIII). If vigor-
ous, and produced
from the base of a
trunk or stem’ un-
derground, it is
called a sucker, as
in the Asparagus.
If very short, and
producing annually
young  branches,
which live for &
scason and then pe-
rish, as in all her-
baceous plants, it
is named the croen Vig. VIL.

of the root.

Sometimes branches are short, rigid, and sharp-pointed, as in the White-
thorn (Cratagns Ox-
yacantha) and the
Blackthorn (Prunus
spinosa) ; they are
then called sprues.

1f 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
articuloted or jointed,
as in Stellaria Holo-
sten, and Geraniums.

The use of the
stem is to convey
into the lecaves the
fluid and other food
obtained by the roots
from the earth, and
to carryitbackagain.
Its length, and the
distance at which the
leaves are arranged
upon it, render it
well adapted to se-
parating those or-
gans from each other
at a distance suita-
ble to ensure their
proper exposure to
light and air.

The Bup is a little
projection found at
the axil of a leaf ; that is to say, within the angle formed by the junction
of a Jeaf to a stem. It is composcd of scales, which are small leaves, and
is the part from which the branch is formed. Sometimes its scales become

Fig. V1iL
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fleshy, and the bud drops off the stem without at that time producing

a branch, as in some Lilies: it is then called a bulb.

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 LEAF 1s an cxpansion of the stem, and con-
sists of two parts, the petiole or stalk, and the /a-
mina or blade. Some leaves have no stalks, and
are therefore called sessile. The leaf contains
ribs and veins, which branch in different ways. If
they are so 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,
as in Grasses, they ave called parallel (Fig. VI11.)

Leaves arc said to be sple when, however
much they are divided, they do not separate into
distinct pieces ; those of the Willow (Fig. XIL.),

of the Maple (Fig. XXII1.) are all simple, although in the latter they are
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Fig. X.
divided. But if they are cut
into o number of distinct pieces,
they are called compound, as in
the Pea (Fig. XVL) and the

Ash tree (Fraxinus excelsior).

Pig. X111,
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If leaves grow in pairs upon the stem, exactly opposite each oth,
same level, as in the Phillyrea (Fig.XIIL.), they are said to be ;;ox;i:? f
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but if more than two leaves are opposite to each other on the same leovel
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Fig. XXIT,
Fig. XXIII,

as in the Goose-grass (Galium cruciatum), they are called verticillate ; it



8 SCHOOL BOTANY.

they do not grow upon the same level, but one is a little above or below
the other, as in the Whitethorn, they are called alternate.

The forms of leaves are better explained by exam-
ples than descriptions ; the following are represen-
tations of the most common varietics :—XII., Zrear-
lanceolate ; XXV., lancedlate ; XX.,o0val ; XXXI1., 0b-
wng 3 XIV., XXIIL., cordate ; XXIV., oblong, ob-

. lique at the base ;
XXXI., rhomboid,
and  acunvinated ; |
XXXIIIL., sagit- |
fate ; X., sinuated ;
XVIL, angular;
XV., XXIL, pin-
natifid ; X., ovale ;
/) XVUL, 3 -lobed ;
XXIIL., palmate ;
1 Dbesides which, the
terms pedate (Ilel-
lcbore), and  fer-
T nate (Clover), are
Vig. XX1V. in common use.
Wlien Jeaves are cut up into distinet leaflots,

they  acquire
other names.—
Suppose that to
happen with No.
XXIIILyouhave
the digitate leaf
of the Horse-
chestnut ; if with
No. XXII. or
XYV., we obtain
the pinnate leaf
of the Pca. (No.
=\ A VL)

Some lcaves
are repeatedly
divided upon the
same plan as
that which de-
termines  their
primitive form,
and then they
acquire very dif-
ferent  appear-
ances.  Varia-
tions of such a
kind are usually
Fig, XXVI. expressed by
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prefixing a Latin numeral to the word expressing the simple form ; thus
from ternate the clover, comes XXI. Ji-ternate, or twice ternate; and
from pinnate, XXVI1. bi-pinnate, or twice pinnate, and so on. If the
division of leaves is carried much further, they are called decompound, or
supradecompound, as in the hemlock (Conium maculatum).

Fig. XXVIL Fig. 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 theyare crenate (Fig. XXTXL) 3

if notched, so as to form seg-
ments of small circles, theyave
dentate (Fig. XXXI11.). Some-
times the serratures of leaves
are themselves serrated ; such
a leaf is called biserrate (Fig.
XXX.); and in like manner
we have the terms bicrenate
and bidentate, or rather du-
plicato-dentate. When there
i3 no toothing a leaf is called
entire (Fig. XXVIL).

Fig. XXX,
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With respect to thicir point, leaves are obtuse, or acute, in the ordinary
sensc of those words ; if very blunt they are retuse (Fig. XXXIIL); if very
much tapered to a point, they are acuminate (Fig. XXXI.); if with the mid-
rib prolonged a little beyond the blade of the leaf, they are mucronate (Fig.

Tig. XX XL Fig. XXXII Fig. XXXIII.

XXXIIL) ; 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 bodies placed near it 5
it then has the name of cirrhus or tendrd (Fig. XVL.).

Somctimes 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 green, (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 otner
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 a thin membrane called a
Ligula, at the upper end of the sheath.

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

5. The FLOWER is the part which is formed for bringing about the multi-
plication of a plant by seed. It consists of various organs arranged in
rings, or whorls, one within the other. The small leaves, out of whose
axils the flowers grow, are called dracts. The stalk of the flower is its
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peduncle ; and if the latter is divided into many smaller stalks, its divisions
are called pedicels.  Thus in the common Foxglove, (Fig. XXXVII.) the

Fig. XXXJV.

Yig. XXXVI.

stalk immediatcly rising from within the leaves is the peduncle; the small
stalks, cach of which bears a flower, are the pedicels; and the withered
scales, out of whose axils the pedicels spring, are the bracts.

Bracts in different states have reccived different names. When a bract is
large, and encloses a great many flowers, as in the Wake Robin (Arum
maculatum), it is called a spatke (Fig. XXXVIIL); when many bracts are
collected in a whorl round several flowers they form an involucre, as in the
Dandelion (Taraxacum Dens Leonis) and Fool's Parsley (Fig. XXXIX].
The word snvolucel is used for an involucre which is secondary to one of a
more 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, wnile the involucels at the base of the partial umbels consist of

wany bracts.

The mauner in which
flowers are arranged is
called their inflorescence.
It is a sort of branching,
and has different names,
according to the manner

il

Tig. XXX VI

XL.

YV
[N

ig. N XXVIIL

Fig. XXXIX.

in which the branches are
arranged.  Tue principal
kinds are these :—1. The
capitulum, or Jlowerkead,
when all the flowers are
sessile upon o broad plate
called a recepracle, as in
the Daisy (Bellis perennis),
2. The wmbel, when the
pedicels all radiate frem
one point, as in the Cherry
{(Fig. XL.); this is called
compound, when cach ray
of the umbel is itsclf um-
bellate, as in the Fool's
T'arsley (Bthusa Cynapium, Fig.
NXXXIX). The spike, when the
flowers are sessile along a common
peduncle, or axis, as in Ribgrass
(Plantago lanccolata). 4. The
raceme, when the flowers are all
stalked along a common axis, as
in the Currant. 5. The corymb,
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 aro
themselves branches, as in the
Fiorin Grass (Agrostis stolonifera).
7. The cyme, when a panicle 18
corymbose and irrcgulerly con-
tracted, as in the Elder-treo
(Samnbucus nigra, Fig. XLI.) A
spudizis the inflorescenee inclosed
in a spathe (Fig. XXXVIIL ;)

an  amentum, or catkin, I8 a
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spike consisting of imperfect flowers, as in the Willow (Salix) and Tazel
(Fig. XLIT.).

RS &, ‘—\‘:’é) - '=~§; ‘73
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Tig. XLIL Fig. XLIL

A flower, if complete in all its parts (Fig. XLIIL), consists of a calyx, a
corolla, stamens and a pisti, with the addition in some cascs of a disc.

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

times it is of some other
I colour,  Generally, the
. calyx grows free from the
pistil, so as to leave the
sides of the latter naked,
as in the Borage (Fig.
XLIV.), the lyacinth,
the Geranium, &c.; and
in that case it is said to
be inferior or free. But
in many cases the calyx Fig. MLLV,
is united to the surface of the pistil, as in Darsley,
the Currant, the Myrtle, (Fig. XLV.) &ec., and is then
called superior or adherent.

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 a kind of tube or sheath (Figs.
XLVL, XLVIL, XLIX.): 2, prismatical, when, being tubular, it is
also regularly angular ; 8, ventricose,
when it is contracted at the apex, so
as to look as if inflated ; 4, cup-shaped,
when it resembles a drinking vessel
of that name ; 6, rotate (Fig. XLVIIL.)
when it has a short tube, and a spread-
ing border, the former representing
the nave, and the latter the spokes of
a (rota, or) wheel; 5, campanulate,
when it has the form of a (campana
or) bell; 7, salver-shaped (hypocra-
teriform), when its tube is long and
cylindrical, and its border short and

Fig. Z{L1I.
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spreading flat ; 8, funnel-shaped (Fig. XLVI., XLIX.), (infundibuliform), if

it resembles an inverted cone ; 9, labiate, if its parts are 8o united as to
form two distinet lips. (Fig. L1.)

Fig. XLVIII. Fig. XLIX.

It isalso said toberegular (Fig. XLVI.)
if its parts are all of equal size, and
irreqular if they are of different sizes
(Fig. L.). The manner in which the
divisions of the calyx are fitted together
before it expands is called its wstiva-

Tig. XLVL Fig. XLVIL tion, and is in most cases one of *wo

kinds—uvalvate, when the sepals join

cxactly by their edges, as in the Mallow (Malva sylvestris) ; or ¢mébricate,

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

L
O

(=77
S

Tig. L.

more delicate, parts of the flower.

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

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

If the petals are all distinet, a corolla is said to be polypetalous ; if they
are united into a tube, it is called monopetalous or gamopetalous.  Othervwise,
the terms used in speaking of the corolla are much the same as those
applied to the calyx,

1t is usually the corolla which gives its great beauty to a flower, and it
is supposed that its office is in part to attract insects, which by their
motions when robbing it of its honey, assist in conveying the pollen to the
stigma,

Tig. LI
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Sometimes there is within, or upon, the corolla, & cup, as in the Daffodil
(Fig. LL.), or a ring of scales, as in the Passion-flower ; this is the Coronet.
It is also called Nectary, as are any Glands or small secreting bodies.

8. The Stamen (Fig. LIL), is onc of the parts which stand next the
corolla in the inside. It consists of a stalk or flament, and a
head or anther, containing a powder named pollen. The fila-
ment may be absent, in which case the anther is sessile.

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
combine into more than two parcels, as in various kinds ef

Fig. LVL Fig. LVIL Fig. LV
Hypericum, and are polyadelphous. If the filaments grow from immediately
below the pistil, so that they remain behind when the calyx is pulled
off, they arc called Aypogynous (Fig. LV.) : butif they grow upon the sides
of the calyx they are perigynous (Fig. LVIL); if upon the sides of the
corolla, they are epipetalous (Fig. LIV.); and if upon the summit of the
ovary, they are epigynous (Fig. LVL.)

The anthers usually consist of two lobes, united by a part called the cou-
nective; they are in most cases distinet from each other, even though the
filaments arc combined ; but sometimes grow together, when they are called
syngenesious, as in the Sow-thistle (Sonchus oleraceus) and its allies (Fig.
LVI1L). Inthe greater part of plants they open by longitudinal fissures ; but
sometimes, as in the Iecath (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 be furned inwards ; now and then they shed it by
openings along that side which faces the corolla, as in the Iris, and in that
casc are deseribed as being turned outwards.
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The office of the stamens is to fertilise the ovules, Ly conveying to the
stigma the pollen, without which this purpose cannot be accomplished.

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

9. The Pistin (Fig. LX.) occupies the centre of the flower, and is com-
posed of one or more bodies named carpels, which are cither distinet from
each other or combined into one organ. Each carpel consists of a hollow
case, or ovary, extended at the point into a style or styles, which are tipped
with a viscid secreting space called the stigina.

The interior of the ovary is called the cell (loculus). If the pistil con-
tains but one cell in its ovary it is unilocular (Fig. LIX.) ; but if there arc
more cells than one it is cither bilocular, trilocular (Fig. LXIL.), multilocu-
lar, or otherwise, and the partitions that divide the cells from each other
are called dissepiments.  If the cells of the ovary are all consolidated into

Iig. LIX. TFig. LX. Yig. LXL Tig. LXII.

onc body as in the Violet, the pistil is said to be syncarpous (Fig. LX.) ;
if they are distinet from cach other, as in the Spiraa, it is called apocar-
pouvs (Fig. LXL.).

In the inside of the ovary is a space called the placenta, on which the
voung seeds, or ovules, originate.  1f this placenta grows from the sides of
the ovary, as in the Poppy (or Orchis,
Fig. LXIIL) it is parietal ; if it grows
in the middle of the ovary, without
adhering to its sides, as in the wild
Lychnis (Liychnis dioica) and the Arum
(Fig. LX1IV.), it is called free central ;
if it grows from a centre which is con-

Fiz. LXIIL neeted with the sides of the ovary by
dissepiments, as in the Iris, it is arile (Fig. LXIL)

When the ovary is distinct from the ealyx it is called fiee or superior (Fig.
LXL.); if it grows to the sides of the calyx, adkerent or nferior (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
solitary, 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
p1aGraMS of a flower. The object of this contrivance is to show the position
which one part of the flower bears to any other part. It is effected by

EA

Fig. LXVL Fig. LXVII N -

arranging, in a series of concentric cir-
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 following instances. In Fig. LXVIIL
we have a flower with all the parts in fives ; thatis to say, there are 5 8, or
sepals 3 & P, or petals; 5 GV, or glands for the disk ; twice 5 /7, or sta-
mens ; and 5 C, or carpels, forming an ovary. In TFig. LXIX. the parts

arc only placed partially in fives ; and one-fifth

///;,.\ of the pistil is deficient ; that is to say, there arc
&

2 5 8, or sepals ; 5 P, or petals 5 and 5 £, or sta-
‘ff mens ; but there ave only 4 €, or carpels; and
Q\ (%} e there is no disk.  Such contrivances are very use-
\ | / ) ful for the purposc of representing the abstract
\&m s condition of a flower without reference to form, or
_/ ¢ colour, or texture ; and also for cornparing one kind

P 14 of siructure with another.

10. The Fruir is the ripe pistil, containing the
ovules arrived at the state of sceds. 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 he thin and dry, splitting into pieces,
as in the Lychnis. Tts shell is called the pericarp. If it splits into picces
when ripe it is called dekéisccnt ; if it does not split it is indekiscent. The
pieces into which it splits are its zalves.

All fruits which split into valves are commonly called capsules, with the
exception of the legume or pod (Fig. LXXIL), which has two valves and a
placenta on one side, as in the Pea; the siligua (Fig. LXXIIL), or sili-
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 pyasie, which
throws off a cap, os in the Henbane (Hyoscyamus niger, Fig. LXXIV.).

a

Tig. LXVIII.

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

Fig. LXX1.

which is thin and extended at the back
into a wing, as in Sycamore (Acer Pseudo-
platanus, Fig. LXXV.) ; the nut, which
is large, hard, and dry, as in the Fil- .
bert (Corylus Avellana) ; the ackenium, Vs LXXIL Fig. LXXIIL.
which is small, scedlike, dry, and separates from the sced, as in the Dead
Nettle (Lamium) ; the caryopsis, which is small, scedlike, dry, and united
with the seed, as in Wheat and other corn; the wfricle, which is small
and membranous, as in Chenopodium ; and the bacca or berry, which is soft
and fleshy, inclosing many sceds, 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 Zes-
¥.LXXIv. e, and the scar

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

Thereis frequently interposed between the embryo and the seed-coat a sub-
stance called allumenrn
(Fig. LXXVIIL),
but it is quite as
common to find the ;i
cmbryo without any
such substance (Fig. Fis. LXXVI
LXXIX.))

TheEwusryo (Fig. LXXVIIL
and LXXVII.) consists of three
parts, the radicle (r), or young
root, the cotyledons (c), or w iy LxXVIL
young leaves, and the plumule
(p), or young stem. The latter can, how-
ever, only be seen in large seeds like the gy Lxxvim.
Garden Bean. If the embryo has two coty- Fig. LXXIX.
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fedous it is called dicotyledonous, as in the Bean (Fig. LXXVIL,); if it has
only one it is called monocotyledonous, as in Carex (Fig. LXXVIIL).

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

HAIRS are minute, soft, taper-pointed bodics 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 closely placed ; pilose,
when they are long, soft, and thinly placed ; willous, when they are long,
soft, and thickly placed ; Zérsute, when they are long, harsh, and thickly
placed. If hairs occupy only the edge of a body, it is said to be ciliated.

GLANDS are ecither hairs with a head or sccrcting organ, as in the Sweet-
briar Rese (Rosa rubiginosa); or internal
nuclei, such as may be seen in the rind of the
Orange ; or little tubereles upon various organs.
This name is also given to the warts or callo-
sities which appear on the leaves or other
parts of some plants, as in the common
Peach.

Scurrs (lepides) are roundish minute scales,
attached to plants by their middle, as in the
Sca Buckthorn (Hippophde rhamnoides); a
part coverced by them is said to be lepidote.

Prickies (aculei) arc 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
LXXX.).

Yig. LXXX.

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

Some have no corolla, as Chenopodium, and arc called apetalous or
monocklamydeous ; others have neither corolla nor calyx, as the Willow, and
are acklamydeous. In particular species the stamens are found in one
flower, and the pistil in another, as in Hemp (Cannabis sativa) ; such plants
are called unssexual. If in such cases all the flowers of one plant are male
or staminiferous, and all thosc on another are female or pistilliferous, such
a plant is diecious ; but if both male and female flowers occur upon the
same plant it is monecious; and if on the same plant some flowers are
male, others female, and others hermaphrodite, that is, composed of both
organs, the term polygamous is employed. In describing plants the sign
& is often employed to indicate male, @ female, and ¢ hermaphrodite ;
8- Q represents moncecious, § @ dicecious, and 3- 3-Q polygamous. A very
large number of plants, calied cryptogamous, have neither stamens nor pistil,
a8 Ferns. Some plants have no leaves. as Cuscuta, others have ncither
leaves nor stem, but the two combined into one common organ, as Lemna
and Lichens ; and no inconsiderable number have no distinct leaves, stem,
or root, as Confervae, and microscopical Fungi.

Morcover, 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
oumber extremely small ; thus Mareséail (Hippuris vulgaris) has only one

¢
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stamen, Veronica only two, Grasses only three; Aconitum has only two
petals, and Delphinium but four, while Aquilegia has five pe_tal‘s. And, in
like manner, while the Strawberry has a great number of distinct ovaries,
the Cherry has but one.

The result of such differences of structure, and of many cthers, is a greas
number of different species of plants, which it is the object of Systematical
Botany s0 to classify, that a person unacquainted with them may find them
in their places; that onc already acquainted with them may, by turning to
their station in the classification, know what is mentioned in books con-
ceruing them, and what other species arc associated with them on account of
their resemblance ; and that those who have acquired more proficiency in the
science may be able to judge of the uses or propertics of an unknown specics
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.

CIIAPTER II.
CLASSES OF PLANTS.

1r 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 be trees, herbs, and grasses. DBut a little experience
would show him that such an arrangement is vague and unsatisfactory; for
he would not know where to place plants like Lavender, which is an herba-
ccous plant when young, and a small Trec when old ; or the tree Mallow,
which is a herb in the North of Europe, and a tree in the South ; or the
Palma Christi (Ricinus), which is an annual in England, and a tree 15 feet
high in Barbary and Spain ; or the Bamboo, which is a grass in its leaves
and flowers, but a tree in stature. Ilence he would be driven to have
recourse to other marks of distinction ; and, if his experience 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,— Liwogens, Endogens, and Cryptogamic plants,
and distinguishes thew in the following manner.

Tixoarns are all those plants whose leaves have their veins branched, and
forming a sort of fine net-work (Fig. LXXXI11L); as in the common Dock
(Rumes), the Cwrant, the Oak, the Elm, the Mallow, &c. If a eross
seetion 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, a covering of bark. If the plant observed 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
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
Exogens are sometimes called Dicotyledons.

Fig. LXXXIL. In its growth an Exogen gradually increases in the thick-
ness of its stem, by forming the new wood over the old wood, beneath the
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bark ; so that in an Exogen of a few years’ growth there will be found as
many concentric circles of wood as the plant is years old. In consequence
of this, all the branches of Exogens arc necessarily cones, for the lowest
part must be the thickest, because it is the oldest.

It is very comwon to find that the number of parts in the flower of an
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Fig. LXXXIL
Exogenis some power of 4 or 5 ; tlat is to say, that there arc 5 sepals, and
5 petals, and 5, or 10, or 13, &c. stamens, and 5 carpels, as may be scen in
the Apple Tree ; and this number prevails in the calyx, corolla, and stamens.

A large part of all the Europcan Flora consists of Exogens ; all the trees
and bushes found wild in the north of Europe are exclusively of this class,
and a considerable proportion of the herbaceous plants.

Students are apt to suppose that plants whose leaves are cut into very
fine divisions, as Fennel, and the Water
Ranunculus (Fig. LXXXIV.) are pa-
rallel-veined, and consequently Endogens.
It is thercfore necessary to explain that
all 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 Exogens. It is very un-
common to find the leaves of Endogens
cut into capillary segments ; the normal
arrangement of their veins is opposed to
such a separation.

ExpocExs include all those plants
whose leaves have their veins Vplac;:d

fig. LXXX1V. arallel ; as Grasses (Fig. LXXXYV.), the
Tig. LRSIV II)Iyacint‘n, the Crocus, the Cornflag, &c.
1 a cross section of their stem (Fig. LXXXVL.) is examined, it presents
to the eye no distinction of pith, wood, bark, and medullary rays, but
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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 been called Monocotyledonous.

In its growth, the stem of an Endogen 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 may 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
say, there are 3 se-
pals, 3 petals, 3, 6, 9,
&re. stamens, and 3
carpels; as may be
scen in the Iris, the
Lily,and other plants.

Yig. LXXXYV, Tig. LXXXVI. Fig. LXXXVIL

Compared with Exogens, the class of Endogens is rare in Europe, if we
abstract Grasses and Sedges, which constitute so large a part of all
European herbage. There are no trees of the class in Europe cxcepting
in the hottest of its countries, where the Palmetto (Chamearops humilis),
tho Date Palm (Pheenix daetylifera), and the American Aloe (Agave Ame-
ricana) are occasionally found either wild or naturalised.

Cryrrocamic Plants, or Acrogens, differ essentially from the two other
classes, in having no flowers, properly so called ; multiplying themselves by
bodies called spores.  When they have stems, as in the Common Male Fern
(Nephrodium Filix Mas), their wood is arranged in a zigzag manner, neither
resembling the concentric circles of Exogens, nor the compressed, pithy,
and fibrous structure of Lndogens.  If they have leaves, there is cither no
veins, or they are of the most simple kind, not branched 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, Conferve, and Fungi. Since they have no flowers, they cantit
produce sceds, and consequently they have no embryo. They Lowever form
bodies resembling seeds, answering the same purpose, and called spores.

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

CLASSES. Wood, Leaves. Flowers. Embryo. ,
1. Exogens. Concentric | Reticulated 2 Dicotyledonous. J
2. Endogens. Confused | Parallel- Yy Monocotyledonous
i veined !
|3. Cryptogamic or| Sinuous, or | Fork-vein- 0. 0.
| Acrogens. 0. ed, or 0.
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In applying these differences to practice, it is necessary 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 rcason a
plant may have one of the characters of a class to which it nevertheless
does not belong, because 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, because 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,
and its embryo monocotyledonous ; its flowers are neither 3/ 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
its leaves have parallel veins, and its embryo is monocotyledonous.

In estimating 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, beeause it indicates n
whole series of differently modified vital phenomena; the embryo is of
more importance than the leaves, Decause 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 connected with the peculiar
manner in which the wood of the stem is organised, and determine in tho
first instance the organisation of the flower itsclf.

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 xhould 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 arc #¥/, the plant will, in all probalility, be an Exogen.

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

CHAPTER IIIL
OF THE SUBDIVISIONS OF EXOGENS.

Toe Class of Exogens is divided by De Candolle into four sub-classes,

characterised as follows :—

Sub-class 1. Zhalamiflore.—~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.  Calycifior@.—Flowers furnished with both a calyx and
corolla, the latter usually consisting of distinct petals. Stamens
always perigynous.—p. 52.
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Sub-class 3.  Corollifiore.—Flowers furnished with both calyx and
corolla, the latter consisting of united petals.*—p. 73.

Sub-class 4.  Monocklamydee.—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 cases, expressed thus :—

1. Polypetalous,

Stamens hypogynous . . . == Thalamiflore.
Stamens perigynous . . . = Calycifloree.

2. Monopetalous . . . . . . == Corolliflore.
3. Apctalous e : = Monochlamydec.

Tt is, however, to be observed, that some of the Calyciflorae and Thalami-
floree have a monopetalous corolla.

In this classification the student proceeds from what are considered the
most perfectly organised Exogens to those which are least so.  Thus
all the parts arc present and distinet from cach other in Thalamifiora ;
other things remaining the same, the stamens adhere to the calyx in Caly-
ciflore ; the stamens juin the petals, and the petals each other in Corolli-
florse ; and in Monochlamydes, first the corolla disappears, and then, among
the most incomplete orders, the ealyx also ceases to be developed.

CHAPTER 1V.
OF TUALAMIFLORAL EXOGENS.

Or this subclass there are 19 principsl - Ranunculacew.—Sepals and petals 3, 4,
orders belonging to the European Flora; 5 each. Stamens numerous. Anther-

namely,— valves straight. Carpels more or less
Ranunculaccee 3 Berberidacese ; Nym-  distinet.
pheeacese; Papaveracese; Fumariacew ; e.—Scepals, petals, and sta-

Cruciferce, or Brassicacere ; Cistaceoe ; Vio- mens, 6 or 8 each. Stamens opposite the
lacese ; Droseracex; Polygalacewe ; Ca- | petals, and equal to them in number, An-
ryopbyllaccee 3 Linacese; Malvacese ;5 Ti- | ther-valves recurved.  Carpel solitary.
linccie 3 Hypericacexe; Aceracese ; Gera- | ~Nymphaacew.—Sepals, petals, and sta-
niacese ; Oxalidacese ; Rutacere ;5 which !'mens numerous. Carpels combined into
are placed in their present order by | a pistil of many cells, with the ovules grow-
M. De Candolle, who distributes them i ing ull over the sides of the dissepiments.
through 5 cokorts. But as mo idea of the | - Pupaveracc.—Sepals 2 ; petals 4. Sta-
nature or limits of these coliorts can he', mens numerous. Carpels combined into a
formed from a consideration of the Flora of | pistil of one cell, with parietal placentze.
Europe alone, it will be better to view the | Fumariacec—~Sepals 2 ; petals 4. Sta-
forcgoing orders, and all future cases of a mens 6, in 2 parcels. Carpel solitary or
like nature, without reference to anything two united, with parictal placentse.

further than their differemces from each | -Brassicacee or Crucifere—Sepals and
other. For this purpose they may be . petals 4 each. Stamens tetradynamous.t
briefly and differentially characterised.as @ Fruit a siliqua or silicula.

foliows :— ' Cistacew—Sepals and petals 5 each,

# Strictly speaking, De Candolle excludes from this class ull the Monopetalous 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 Corolliflorals,

+ Terpa four, and duvauts power. The stamens are supposed to form four distinct forces,
two of which cousist of single stamens, and two of twin ones. The name Tetradynamia was,
on that account, given by Linnwus to a class having six stamers, four of which are long, and
two short.
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the latter crumpled. Stamens numerous.
Carpels consolidated into a 1-celled ovary

with parietal placente. Seeds with the

radicle at their point. .
Violucece. — Flowers irregular. Sepals
and petals 5 cach. Stamens 5. Anthers
with a membranous crest. Carpels com-
bined into a 1-celled pistil, with 3 parietal
placentze. Style single.
Droseracee.—Flowers regular. Sepals
and petals 5 each. Stamens?/. Carpels
combined into a l-celled pistil with 3-5
parietal placentse. Styles 3 or 5.
Polygalaceee.—Sepals 5; very irregu-
lar, two petaloid. Petals 3; unequal, com-
bined into a carinate lip. Stamens 8,
monadelphous ; anthers I-celled, opening
Ly a pore. Carpels combined in a 2-celled
vvary, with solitary pendulous ovules.
~ Caryophyllacee—Sepals and petals 5
“each. Stamens /. Carpels combined into
a l-celled pistil with a free central pla-
centa.  Stigmas several, distinet.
Linacew—Sepals and petals 4 or 5
cach, imbricated.  Stamens 8-10, monadel-
phous, half abortive. Carpels combined
mto a many-celled pistil with pendulous
solitary ovales. Stigmas distinet.
~ Malvacecw. — Sepals  valvate, 5; pelals
5 Stamens numecrous, monadelphous in
a columnar manner. Carpels comwbined

.
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into 2 many-celled pistil, with golitary
ovules.
~ Tiliacece.~Like Malvacese, but stamens
distinct.

Hypericacee.—Sepals and petals & each,
dotted ; the latter unequal-sided. Sta-
mens numerous, polyadelphous. Carpels
combined into a pistil with several cells.
Styles distinct. .

Aceracec.— Sepals and petals 5 each.
Stamens 8. Carpels combined into a 2-
lol.)‘(l)d, 2-celled pistil. Style 1. Fruit sama~
roid.

* Geramiacece—Sepals anrd petals 5 each.
Stamens 10, in part abortive. Carpels
5, combined into a pistil with 5 cells,
and a long beak. Fruit, with a long beak,
round which the ripe clastic carpels are
arranged.

Oxalidace.—Sepals and petals 5 each.
Stamens 10, monadelphous. Cerpels united
into a pistil with 5 polyspermous cells.
Stigmas distinet. Fruit bursting with clas-
tivity.

" Rutacce.— Sepals and petals dotted,
4-5 cach. Stamens of the same power as
the sepals.  Carpels combined into a 4 or
5-lobed pistil, with as many cells as lobes,
and 1 or 2 ovules in each. Style simple.
Fruit bursting with clasticity.

The application of the preceding characters requires to be conducted
with very great cave, for a small error in the application of the distinctions

will lead to great crror.

By way of a check upon the examination of the

plants first taken for study, some assistance will be derived from the
following tabular view, whichi comprises a few additional characters beyond

those above given :—

A. Stumens indcfiuite; that s to suy, more
numerous than can be casily counted.
a. Carpels either wholly or in part dis-
tinet from each other . Ranunculacea.
b. Carpels united into a pistil having
more than one placenta.
a. Ovary l-celled, with parictal placen-
tie. Sepals deciduous. Pupaveracce.
B. Ovary l-celled, with parietal placen-
tw. Sepals 3 or 5, permanent, and
1nuch imbricated . . Cistacce.
7. Ovary 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 .+ . Nympheacee.
Ovary many-celled, with imbricated
dotted scpals, uncqual-sided petals,
polyadelphousstamens, inany styles,
and ovules growing in the axis of
the ovary . Hypericacee.
¢. Ovary many-celled, with valvate sc-
pals, and columnar stamens.
Malvacee.
¢. Ovary many-cclied, with valvate se-
pals, and distinet stamens. Tiliacee.

B. Stamens dcfinite ; that isto say, obviously
correspording in number with the sepals
and petals.

a. Flowers tetradynamous. Brassicacee.
0. Flowers unsymmetrical, with 8 sta-
mens, and a samaroid fruit . Aceracee.
¢. Flowers unsymmetrical, with 2 peta~
loid and 3 herbaceous sepals.
Polygalacee.
d. Flowers symmetrical.

a. Flowers irregular, with 2 minute
sepals, and 4 closely pressed petals,
in 2 rows, and diadelphous stamens.

Fumariacee.

B. Flowers irregular, with 5 equal se-
pals, 5 petals in one row, and freo
stamens . Violacce.

¥. Flowers regular, with recurved an-

ther-valves . . Berberidacee.
Flowers regular, with straight an-
ther-valves, parictal placentation,
and gyrate foliation . Droseracee.
e Flowers regular, with straight
auther-valves, a free central pla-
centa, and opposite entirc leaves
with tumid nodes. Curyophyliacec.

8.
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¢. Flowers regular, with the placenta rounding a beak. Stamens monadet-
in the axis. phous . . . . . . ZLinacee.
#,#* Carpels 1-seeded, surrounding +* Carpels 1. or 2-seeded, not sur-
along beak. Leaves with stipules. rounding a beak. Stamens free.
Dot s Leaves dotted «  « Rutacee.

#» Carpels 1- or 2-seeded, not sur- *, Carpclsmany-sceded. Ozalidacea.

The following i3 a more detailed account of these orders, and of some of
the common genera and species belonging to them :—

ORDER I. NYMPHZEACEZ—WATER LILIES.

ESsENTIAL CHARACTER.—S¢pals and pefals numerous, imbricated, passing
gradually into cach other ; the former persistent, the latter inserted upon the
disk which surrounds the pistil. Stemens numerous, inserted above the
petals into the disk, sometimes forming with the combined petals a superior
monopetalous corolla ; filaments petaloid. Disk large, fieshy, surrounding
the ovary more or less.  Ovary polyspermous, many-celled, with the stigmas
radiating from a common centre upon a cap. Fruit many-celled, indehis-
cent.  Seeds muncrous, attached to spongy dissgpirsents, and enveloped 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 call Water Lilies. They are known from Ranun-
culacewe by their permanent ealyx and consolidated carpels, and from Papa-
veraccze Dy their perfeet dissepiments eovered over with sceds, and by being
floating water plants.

NYMPILEA.

Sepals 4. DPetals numerous, larger than the sepals.  Stamens united to the sides of the
ovary. Stigma with many rays.
1. N. alba (White Water Lidy). Leaves roundish, decply covdate, quite entire.
Flowers white. ————— Staynant or slowly running water.

NUPIIAR.

Sepals 5. Petals numerous, small, with a honey-pore at the back. Stamens distinet
rom the ovary. Stigma stellate, toothed.
L. N. lutewmn (Yellow Water Lily). Leaves oval, split at the base for a third of their
breadth. Flowers yellow. ————— Staguant or slowly running water.

ORDER II. RANUNCULACEZ—CROWFOOTS.

Essextiar Cuaracter.—Sepals 3-6, usually deciduous, sometimes
unequal. Petals 3-13, in one or more rows, distinct, sometimes unequal,
sometimes partly or wholly missing. Stamens indefinite in number,
hypogynous.  Carpels numerous, scated on a torus, 1-celled or united intg
a single many-celled pistil. Frudt either consisting of dry achania, or bac-
cate with one or more sceds, or follicular with one or two valves.—ZFerbs,
or very rarely shrubs.  Leaves alternate or opposite, generally much
divided, with the petiole dilated and forming a sheath half clasping the
stem.  Stipules occasionally present.  Hairs, if any, simple. Injlores?ence
variable.

*+* These plants are gencrally distinguished from Rosacere, which they often re-
semble, by having a deciduous calyx to which the stamens do not adhere : the
wmtter part of this character is the most important, boeause Paonia, which be-
longs to Ranunculaceee, has o permanent calyx. ’
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CLEMATIS.
Sepals 4, valvate, colourced inside. Petals missing. Carpels one-seeded acheenia.
1. C. Vitalba (Tra-
vellers’ Joy).  Stem
woody, climbing.
l.eaves pinnate; leaf-
lets 5, heart-shaped,
unequally cut. Achew-
niawith longfeathery
tails.— Flowers white. *
Common in  hedges,
which are covered in
autumn with its long
 shagny carpels.  An
acrid poison.

Fig. LXXXVIL b,

ANFMONE,

Calyx with five or more im bri-
cated sepals. coloured like
a corolla, and assuming the
appearance of one, usually
with an involuere a little
below it. Achwmnia one-
seeded, placed upon an
elevated receptacle, and teor-
nunated by long feathery
styles, or closely covercd
with wool.

1. A, Pulsatilla  (Pasque
Flower),  Leaves tripinnatifid
with linear acute segments.
Flower erect, hairy, purple,
campanulate at the buge, re-
flexed at the edge. Leaves of
the involucre sessile, many-
parted.  Fruit terminated
by long hairy tails.
Chalky hills.

2. A, coronaric  (GQarden
Anemone).  Leaves ternate, _JSA Bl
with muitifid linear mucro- o
nate segments. Involucre
sessile. Flowers of about six
sepals, large, hairy, red, whitc,
or purple. Fruit buried in wcol. South of Burope. Common n gardens.

3. A. memorosa (Wood Anemone). Leaves ternate. Leaflets lanceolate, lobed, and
cut. Involucre very like them. Stem one-flowered, undivided. Sepals 6. Fruit
awnless.—————Tn woods, not uncommon, flowering in A pril.  Flowers snow white.

Fig. LXXXVIL ¢.

Fig. LXXXVIL a.—Achsnium of Clematis Vitalba. Fig. LXXXVIL b.—A portion of its
inflorescence. Fig LXXXVIL ¢.—Anemone nemorosa.



26 ¢ SCHOOL BOTANY.

CALTHA.

Bepals 5, in the position of the culyx, but with the colour and texturc of petals,
Capsules 5-10, many-seeded. .
1. C. palustris (Marsh Marigold) Stem ascending. Leaves roundish cordate,
minutely crenated. ~————— Meadows and wet ditches.  Flowers large, yellow.

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

Stem erect, branched, fur-
rowed. Leaves bipinnate ; leaf-
lets broadly-obovate, or wedge-
shaped, three-lobed. Panicle
compact. Moist meadows
and ditches. Stem 2-3 feet high.
Flowers yellow. Differs from
Actma in having dry pedicel-

late fruits.

AQUILEGIA.

Sepals 5, petal-like. Petals
5, funnel-shaped, with a
spur at the base. Cap-
sules 5.

1. A. vulgaris (Columbine),
Leaves biternate ;  leaflets
3-lobed, with ovate, rounded
crenatures,  Spurs hooked
at the puint. Flowers blue,
Hedyes und thickets.
Common in gardens.

DELPIINIUM.

Sepals 5, petaloid, very irregular ; the upper
one withaspur. Petals 4 ; the two upper Tig. LXXXVIIT 2
spurred, included in thespurof the upper
scpal : the other two convex and spurless, often hairy in the middle. Capsules
15, many-seeded.

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

ACONITUM.

Bepals 5, petal-like, very irregular, the upper arched. Petals 2. hooded, spurred,

with long stalks ; three others very small, scale-like, often wanting, Carpels 3-5,
many-gecded.

L. A. Napellus (Monkshood). Stem leafy, erect, ahout three feet high. Leaves
divided palmately into many narrow lobes. Flowers in nearly simple racemes,

downy. Upper sepal very convex and compressed. Petals with a curved stalk,
horizontal.  Secds 8-cornered, with many plaited wrinkles at the Dback.

. LXXXVIIL—Aquilegia vulgaris. 1. A flower divided vertically, with one sepal and one
petal, some stamens and tho pistil ; 2. a vertical scetion of a sced, showing the ewbryo at one
end of the albumen,
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Common in gardens. Alps of Europe. Flowers large, violet. A most dangerous
poison. The roots especially, which
somewhat resemble a cluster of ra-
dishes (se¢ Flora Medica, fiy. 21), have
heen mistaken for horse-radish, with
fatal consequences.

2. A. Lycoctonum (Wolfsbane). Stem
straggling. Teavespalmate. Flowers
yellow, in panicled racemes. Upper
sepal elongated, bluntly saccate. -—
Comamon in Gardens. Alps of Europe.
Less poisonous in this country than
the foregoing.

3. A. wvartegatwm. Stem erect,
branching. Flowers white, blue, or
variegated with those colours, in
erect panicled racemes. Upper sepal
almost semicircular, with a short
beak. Flower-stalks usually smooth.
Common in Gardens. Alps of
EBurope. There is a very dark purple
variety, which resembles A. Napel-
lus ; but it lowers later, and is easily
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.

T LANXMVITL e “

P.LONIA.
BSepals 5,  permancnt, un-
equal, herbaceous. Petals

5, or more. Carpels 2 or

3, muny-sceded, opening

by their inner face when

ripe.

1. P. oficinalis  (Common
Peony). Leaves biternate,
or ternate-bipiunate ; leaflets
oblong or lanceolate, smooth
on both sides. Stem obso-
letely angudar.——— Gur-
dens.  Woods of Europe.

Fiyg. TXXXVIIL a.

¥ig. LXXXVIIL b—Inflorescence of mconitum Napellus. Fig. LXXXVHU c.—Flower of
Aconitum Lycoctonum. Fig. LXXXVIIL {.—Fruit of Pa:onia officinalis.
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ADONIS.

Sepals 5. Petals 5, or more, without a ncctariferous seale at the base. Carpels

numerous seed-like achznia.

~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.
qardens, flowering in the early spring.  Flowers lurge, yellow.

2. A. autumnalis (Pheasant’s eye). Aunual. Petals 5. Carpels with a straight
style.———— Common in gardens. Contincut of Europe. Flowers crimson or yellow.

Common in

MYOSURUS.

Sepals 5, spurred. Petals 5, tubular, Stainens only 5. Achaeuia 00, on a very long
slender curved axis.
1. M. minimus (Mousctail), Onply 2 or 3 inches high. Leaves almost linear,
fleshy. Flowers small, greenish. Corn-fields, &c., lowering in May and June.

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

numerous, seed-like. Fiz. LXXXIX,

1. R. aquatilis. A floating plant. The floating leaves reniform, lobed or split ; the
submersed leaves cut into fine

) segments.  Flowers white.
o= ————— Common in ponds
o and ditches.

2. R. lederaceus. A float-
—~ / ing plant. The leaves all
alike, reniform, obsoletely 5-
i P lobed. Flowers white.
o U Common in ponds and ditches.

3. R. Flammula. Leaves
elliptical lanceolate or linear.
Stems ascending or prostrate,
often rooting, many-flowered.
Carpels obovate, smooth, ob-
scurely bordered, with a short
terminal point. Ditches
and wet meadows.

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

Tig. XC. linear segments. Stem many-

. flowered. Peduncles tapering,

Carpels lenticular, compressed, bordered, with a beak, which is rather curved, and much
shorter than the carpel. Receptacle smooth. Common in meadows und pasturcs.

Fig. LXXXTIX.—Ranunculus repens. 1. Carpels and stamens ; 2. petal ; gt gland ; 3. perpendiculay
-Bection of the carpel; gr.ovule; car. carpel; 4. perpendicular section of ga fipe fruit?;'.p foramen ;
pl. embryo ; aib. albumen ; ov. ovary, Fig. 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-
flexed. Carpels lenticular, com-
pressedbordered, smooth. Stem
bulbous at the base.
Common in meadows.
All the parts
verysmooth and watery. Lower
leaves palmate, with crenated in-
cisions, upper trifid with linear
segments. Sepalsreflexed. Head
of carpels long and narrow.——
Wet ditches.

7. R. Ficarta (Lesser Celun-
dine, Pilewort). Leaves Leart-
rhaped, stalked, angular, very
shining, Sepals 3. Pctals 9.
In plantations, and among
yrassundertrees, Flowers yellow,
alussy.  The roots have long
tig-like fibres.

8. R.repens.  Stems prostrate
and creeping. Lecaves with
S etalked leaflets, which are
8-lobed and cut in various ways.
Calyx spreading. Flower stalks
furrowed Very common 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  Ditches.  Flowcrs,
showy. This differs from R.
I"lammula, No. 3, in being much
larger, more usually hairy, with
a stout erect stem. The ripe
carpels, too, or achiwuia, have a
Lroad sword-shaped beak, and
uot a mere point,

10. R. arvensis (Corn Crow-
Joot). Annual. Leaves tii- y_
partite, or bi-tripartite, with ; =
very narrow segments. Pe- 44
tals little larger than tho
sepals. Achwmxniavery large
and prickly .~—— Corn-fields.

11. A. hirsutus. Annual. Leaves 3-
lobed, or 3-partite, with broad incised
segments. DPetals very much larger
than the reflexed sepals. Achwnia
small, with a narrow border, nearly
amooth.——Common in waste places.

N.B.—All these plants are very

Fig. XCL.—Ranunculus sceleratus, Fig XCIL.— R. repens,
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acrid, and will blister the skin when tied down upon it. The gay Ranunculus so
much prized by gardeners is the R, .* * *°

ACTEA.

Sepals 4, very deciduous, Pe-
tals 4, minute. Carpel soli-
tary, many-seeded, with a
blunt sessile stigma. Fruit
a succulent berry, with nu-
merous seeds.

1. A. spicate (Baneberry or
Herb Christopher).  Stem erect.
Leaves triternate, with ovate
serrated leaflets, Raccme

Fig. AC1L. ¢.

Fig. XO1L. 0.

smmple.  Fruit oblong, dark purple.
In calcareous cevated districts. Rare, Ex-
tremely poisonous, Flowers tinged with pink
and green,

Fig, XCIL 4.

Fig. XCIL b.—Ranunculus Flammula. Fig. XCIL c.—Actxa spicata. XCIL d.—A perpendi-

cular section of one of its Aowers,



RANUNCULACEZ. 290

ERANTIIIS.

Sepals petaloid, 5-3, decidue
ous, Petals smaller, long-
stalked, tubular. Folli-
cles numerous, many-
secded, stipitate.

1. E. hyemalis (Winter
Aconite).  Stem  simple.
Leaves thin, smooth, &-
parted with dceply divided
wedge-shaped  lobes and
narrow blunt segments. In-
volucre many-leaved, larger
thanthe calyx. Germany.
Common in gardens in the
carlicst  spring.  Flowers
solitary, yellow.

) HELLEBORUS.

Sepals 5, herbaceous or pela-

loid, persistent. DPetals

00, unguiculate, tubular.

Follicles few, sessile.

1. H. niger (Christmas
Rosr). Radieal loaves
pedate. Scape 1—2-flowercd.
Calyx petaloid, becoming herbaceous
after flowering——2S8. Eust of Lurope.
Flowers white, uppearing in mid-winter.
Poisonous,

Fig. XCIIL.

2. H. fetidus (Stinking Helle-
bore). Stem lcafy,many-flowcred:
only lower leaves pedate, upper
trifid with a dilated petiole. Calyx
always herbaceous. Woods
and waste places.  Flowers green.
A dangerous poison.  The whole
plant with a hcavy nauseous odovr.

3. H. viridis (@reen Hcllehore).
Stem leafless, except at the rami- |
fications. Lower leaves pedate, '\ - ‘
with long narrow channelled re- \&’\/7

curved segments and projecting
veins. Wood and waste pluces. ~
Flowers green.  Poisonous like the
last.

Fig XCUT b,

g. XCIIL.—Ranunculus Ficaria, Fig. XCIIL 5.—lIcllcborus niger.
]
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)
ORDER I1I. PAPAVERACE/ZL—POPPY WORTS.

EssexTIAL CHARACTER.—Sepals 2, deciduous.  Peluls cither 4, or some
multiple of that number.  Stamens hypogynous, generally very numerous ;
anthers 2-celled, innate.
Ovary 1-cclled, with pa-
vietal placentae. Stigmues
2 or many ; in the latter
case stellate upon the flat
apex of the ovary. Fruil
1-celled, cither pod-shaped
with 2 parietal placenta,
or capsular, with several
Placentee. Seedsnumerous.
— Herbareous  plants or Yig, XCILL
shrubs, with a milky juice.

*,* Readily known by their deciduous ealyx and parvictal placente.  The former
character divides them from Cistacewe ; the latter from Ranunculacewe and
Nymphaacew. They are known from Brassicacewe or Cruciferwe, by their
stamens not being tetradynamous.,

Sepals 2. Petals 4, crumpled.  Stamens very numerous.,  Ovary roundish, with many
placeutee ; stigma radiating.

Flg. XCIV.

_Fig. XCIIT -Papaver Rheeas. 1. Pistil with three stamens, separated from their place : 2 -
tion of the ovary; plac. the placentz; ov. the ovules; §. ’aegerpeudicular sel:t?o:ce of tl"n: (;rc:l' ~”;:!
embryo; alb. albumen; fcs. testa, Fig. XCIV,—Papaver Rheas, )
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1. P, Rhaus (Redweed, Red Poppy). Leaves piunate or tripinnate 3 with obiong, lan-

ceolate cut and toothed segments.  Filaments subulate, Ca psule obovate, roundud as
the base, smooth, —————-» Corn ficlds and among rubbish,

CHELIDONIUM,

Scpals 2. Petals 4, Stamens many, Capsule pod-shaped, 2-valved, with 2 placentse,

1
Tig. XCVIL.

1. C. majus (Celundine). Leaves
very deeply pinuatifid, with rounded
notched lobes, Flowers small, yel-
low, in umbels, All the parts yield-
ing an orange-coloured juice, ———
Waste placcs.

Fig XCV.

ORDER IV. FUMARIACEA—~FUMEWORTS.

ESSENTIAL CrarAcTER.—Sepals 2, deciduous. Pelals 4, cruciate, paral-
lel; the 2 outer, either one or both, saccate at the base ; the two inner
callous and coloured at the apex, where they cohere and enclose the anthers
and stigma.  Stamens 6, in two pareccls, opposite the outer petals. Ovary
supcrior ; ovules horizontal ; style filiform ; stigmea with two or more points.
Fruit various ; either an indehiscent nut, or a 2-valved pod. Herbaceous

Tig. XCV.—Chelidonium majus.
Fig. XCV1.~—Chelidonium majus. 1. An expanded flower; 2. a cross section of the ovary, showing
the parietal placentze; 3. a seed-vessel in the act of throwing off its valves ; 4.a vertical section of a seed ;
er. aril ; tes. testa ; alb. albumen. 9

I
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plants, with brittle stems and a watery juice. Leaves usually alternate,
multifid, often with tendrils,  Z%wers 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. Potals 4, the upper one spurredat the base. Truita one-secded nut,
1. F. oficinalis (Fumitory). Leaves in many linear-oblong segments. Racemes lax
when in fruit. Flowers pale purple, small. Fruit round, depressed at the end.
Hedges and waste places.

ORDER V. CRUCIFERZ, or BRASSICACE A —CRESSWORTS.
EssENTIAL CrnaractER.—Sepals 4, deciduous.  Petals 4, eruciate. Sta-
mens G, of which 2 are shorter, solitary ; and 4 longer, in pairs. Disk with
various green glands between the petals and the stamens, and ovary. Ovary
superior, with parictal placentee usually meeting in the middle, and forming

57 R
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Fig. XCVIL
a spurious disscpiment.  Stiymas 2, opposite the placente. Fruit a silique
or silicule, 1-celled, or spuriously 2 celled ; 1 or many seeded ; dehiscing
by two valves separating from the frame ; or indehiscent. Seeds attached
in a single row to each side of the placenta, gencrally pendulous. Alumen
none.  Lfmbryo with the radicle folded upon the cotyledons.—Herbaceous
plants, annual, biennial, or perennial, very seldom suffruticose. Leaves
alternate.  Flowers usually yellow or white, seldom purple, without bracts.

s,* 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 manner in which the embryo is folded up, is usually followed ;
but the characters on which it depends are too minute for use by beginners.

Fig. XCVIT.—Cheiranthus Cheiri. 1. Diagram of the flower; s. sepals; p. petals; e. stamens;
¢. carpel. 2. The tetradynamous stamens; gl. glands of the disk; r. receptacle ; sti. stigma ; e ¢ short
stamens, 3. Ideul plan of the fruit; 4. ripe fruit; 5. the same with one valve removed ; 6, cross section
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§ 1. LoMeNTaCE®. Fruit separatingtransversely into one or many seeded joints.

RAPIIANUS,
Calyx with two pouches at the base. Petals obovate or obcordate. Silique taper, many-
cclled transverscly, with a long, conical, taper-pointed style. Seeds globose, in one row.
1. R. sativus (Garden Radisk). Root fleshy, long or round. Leaves lyrate, with

rough lairs. Flowers light purple, Siliques knotted, hardly longer than their stalls.
Common in gardens,

§ 2. Swicvrosxs.  Fruit a silicle, that is, about as broad as long.

COROXNOIUS.

Silicle double ; valves ventricose or slightly carinate, scarcely dchiscing, 1 seeded.
Seeds roundish, 3-cornered. Cotyledons iucumbent, linear. Racemes opposite the
leaves. Flowers white.

1. C. Rucllii (Star of the Eurtk). 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 base. Silicle triangular, wedge-shaped at the hase ; valves navicular,
apterous ; cclls many-sceded. Racemes terminal. TFlowers white.
1. C. Bursa Pastoris (Shepherd’s Purse). An annual.  Leaves spreading next the
root, variously lobed and cut, tapering to the base, the upper ounes sagittate. ———
Common cverywhere in waste places.

Fig. XCVIIL

Fig;l_(—l-VIII.—-Cn.psel):x Liursa Pastoris. 1. 1ts silicle, in the act of opening; 2. & cross section of
it; 3. a section of the seed.
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IBERIS.

Two exterior petals larger than the others. Silicle much compressed, truncate-cmar-
ginate. Seeds ovate, pendulous.

1. 1. umbcllata (Candy Tuft). An annual herbaccous plant. Leaves lanceolate,
acuminate, quite entire except the lower ones, which are slightly toothed. Silicles in
close umbellate eorymbs, bifid, with the lobes extended into points as long as the cells
to which they belong. Waste places, Soutk of Europe. Common in gardens,

LEPIDIUM,

Calyx equal at the base. Petals entive, Silicle ovate, or somewhat cordate ; valves
keeled, or oceasionally ventricose, dehiseing ; cells 1-seeded. Seeds somewhat tri-
quetrous, or compressed. Racemes terminal.  Flowers white.

V. L. sativum (Qarden Cress). An anmual. Quite smooth. The leaves variously
cut and lobed, the upper quite entire. Common in gardens.

EROPUILA.

Calyx equal at the base. DPetals 2-lohed. Stamens not toothed. Silicle oval or oblong,
with flat valves and a sessile stigma.
Seeds numerous, bordered, in two
rows. Flowers small, white.

1. E. vulgaris. A very small annual.
Stem leafless, smooth at the upper part.
Radical leaves lanceolate, acute, taper-
ing to the basc. Everywhere on
old walls, carly in the Spring.

LUNARTA.

Silicle roundish or oblong, pressea
very thin. Seceds few, bordeved.

1. L. biewnis (Honesty). Silicles
hroadly oval, rounded at each end.
Seeds roundish cordate, as broad as
“long. In gardens. A plant found
in forests and mountans in Germany.
I"lowers purple, or white.

Tig. XCIX.

§. 3. SiLiQuosE. Fruit a siligue, that is, longer than broad.

SINAPIS.

Calyx spreading. Petals obovate. Silique rather taper ; valves ribbed. Style small,
short, acute. Seeds in one row, roundish. Flowers yellow.
1. S. arvensis (Charlock). Pods with many angles, rugged, longer than their own awl.
shaped beak. Leaves toothed ; partly lyrate, or hastate. Common in corn-ficlds.
2. S. alba (White Mustard). Pods bristly, rugged, spreading, shorter than their own
tlat two-edged beak. Leaves lyrate. ————— Gardens and waste places.

NASTURTIUM.

Calyx spreading, equal. Petals entire. Silique nearly taper, shortened, or declinate.
Stigma almost 2-lobed. Seeds small, irregularly attached in two rows, not bordered.
1. N. oficinale (Watcreress). Leaves pinnate ; leaflets roundish-heart-shaped, ovate,
wavy, a little lobed, rather succulent. Flowers white, in short crect racemes.
Comanon tn ditches.
2. N. amphibium. Leaves oblong, pinnatifid or serrated. Roots fibrous. Petals
longer than the calyx, yellow. Pod elliptical. ———— Common in wet places.

Fig. XCIX.—Erophila valgaris.
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BRASSICA.

Sepals quite ercct. Detals obovate. Silique taper, with scarcely any style. Seeds
globose, in one row.

1. B. oleracea (Cabbage). Leaves fleshy, glaucous, waved, lobed, partly lyrate, all
quite smooth. Flowers paie yellow. Root fibrous. Common n gurdens.

2. B. Napus (Turnip). Root globular. Leaves bright green and hairy; wupper ones
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, glaucous the second ; the lower
lyrate, the upper ovate acuminate, deeply heartshaped, stem clasping. Calyx spreading.
Root fibrous. In ficlds. Of this there is a variety called Colza.

Obs.—The genus Brassica is the parent of a large number of plants in common culti-
vation. Cabbages, Savoys, Brussels Sprouts, are varieties of B. oleracea, with large
leaves 3 when the stem 1s enlarged into a fleshy turnip-like knob «bove the ground, it
forms the Kohl Rabi or Knal Kohl ; when the flowers are very imperfect, and crowded
together in close heads before expansion, they form what are called Brocoli and Cauli-
flowers. B. Napus has produced all the turnips except the Swedish, the origin of which
is unknown. B. Rapa is chiefiy valuable for ploughing in while green and for its
sceds, which, under the name of Rape and Colza, are crushed in large quantities for
oil, the residue being given to cattle as ¢ Cake” or ¢ Oil Cuke.”

CARDAMINE.

Calyx cqual at the base. Petals entire.  Silique linear ; valves flat, nerveless,
usually  dchiscing with
elasticity,  Sceds ovate,
not bordered ; umbilical
cords slender.

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

ARABIS.

Calyx erect. Petals obovate
or oblong. Silique linear ;
valvesflat, with a singlerih
inthemiddle. Scedsinone
row in each cell, oval or
orbicular,  compressed.
Flowers white, unfrequent-
ly pink.

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

2. A. Thaliana. Leaves L
hairy, more or less toothed ;
radical ones stalked, oblong. 7 o T
Stamens not much shorter ( rﬁ;ﬁw
than the petals. Stembranch- i .
ed. Pod pointing upwards. Tig. C.
—In fields. An annual. Flowers small, white.

Fig. C.—Cardamine pratcusir.
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ALLIARIA.

Calyx equal at the base, lax, deciduous. Four hypogynous glands. Silique nearly
taper, somcwhat d4-cornered, in conse-
quence of its projecting ribs. Seeds rather
cylindrical.

1. A. oficinalis (Jack by the Hedge).
Leaves cordate. Pods prismatical, much
longer than the pedicels. Hedgcrows.
Snells strongly of garlic.

CIHEIRANTIIUS,

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

1. C. Cheiri (Wallflower), Leaves lanceo-
late, acute, with simple close hairs, more
hoary beneath.  Stem shrubby. Branches
angular.  Style prominent. 0ld walls
and gardens.  Flowers orange-coloured, very
Jragrant.

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

ORDER VI. CISTACEE—ROCK ROSES.

EssextiaL Ciaractnr.—Sepals 5, persistent, unequal, two external, and
sometimes wanting, the three inner with a twisted wstivation.  Petals 5,
hypogynous, very fugitive, crumpled in astivation, and twisted in a diree-
tion contrary to that of the sepals. Stamens indefinite, hypogynous, dis-
tinet ; anthers innate. Qeary 1- or many-celled ; stule single; stigma simple.
Fruit capsular, usually 3- or 5-valved, occasionally 10-valved, imperfeetly
0- or 10-celled, with disscpiments proceeding from the middle of the valves.
Seeds indefinite in number. Skhrubs or kerbarcous plants.  Branches often
viscid., Leaves usually entire, opposite or alternate, stipulate or exstipulate.
Racemes usually unilateral. Flowers white, yellow, or red, very fugacious.

*4* The plants of this order are more like Papaveracere than any others ; but they
are readily known by their permanent calyx, two of whose sepals are on the
outside of the other three, or wholly absent.

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

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

2. C. cyprius (Gum Cistus). Leaves subsessile, connate at the base, lincar-lanceo-
late, smooth and ofien viscid above, downy beneath. Flowers large, white, with a
bright purple spot at the base of each petal.——Soutl of Europc. Gardens.

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

1. H. vulgare. A small trailing undershrub. Leaves oval or lincar, oblong, ciliated,
hairy or downy, revolute at the edge, with stipules. Style 2 or 3 times as long as the
ovary. Inner sepals obtuse, mucronulate. Chalky dvwns.  Common in gardens.

Fig. CL—Alliaria officinalis.
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ORDER VII. BERBERIDACEZE—-BERBERRYWORTS.

EssENTIAL CHARACTER.— Sepals 8-4-6, deciduous, in a double row, sur-
rounded externally by petaloid scales.  Petuls citker equal to the scpals in
number, and opposite to them, or twice as many.  Stamens cqual 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.  Ocary solitary, 1-celled.

Fig. CII.

Fruit berried or capsular.  Seeds attached to the bottom of the cell on one
side, 1, 2, or more.—Shrubs, or kerbaccous perennial plants, for the most
part smooth. Leazes alternate, compound, usually without stipules.
# % The anthers opening by valves distingnish this order from all others belonging
to Burope, except Lauracew, which have no petals.
BERBERIS.
Sepals 6. Petals 6, with two glands inside at tl:c base. Berry with two seeds.

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

Tig. CIL—Berberis vulgaris. 1. Stamen; 2. perpendicular section of a pistil with one stamen and
one petal adhering ; 3. cross section of the fruit ; 4. verpendicular section of the seed.
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Petals yellow, entire, or slightly emarginate. In hedges and plantations. Flowers
yellow. The wood is bard, and yields a yellow dye.

ORDER VIII. VIOLACEA—-VIOLETWORTS.

Essextiar Cuaracter.—Sepals 5, persistent.  Petals 5, hypogynous,
unequal.  Stamens 5, alternate with the petals, often unequal 5 anthers
bilocular, bursting inwards, cither separate or cohering, and lying close
upon the ovary; filaments dilated, elongated beyond the anthers ; two
generally furnished with an appendage or gland at their base.  Ovary
L-celled, many-seeded, with 3 parietal placentw; style single, usually
declinate, with an oblique hooded stiyma. Capsule of 3 valves, bearing the
placentee in their axis.——~Herbaceous plants. Leaves simple, alternate,

stipulate. .
*#.* The permanent calyx, irregular fluwers, and anthers, and 3 parietal placentw in
the middle of the same number of valves, readily distinguish this order among
European plants.

VIOLA,

Sepals uncqual, auricled.  Petals unequal, the lower spurred.  Stamens on the apex of
a 5-toothed disk ; two lower anthers with pro-
cesses at their back.  Capsule S-valved, opcuing
with clasticity.

1. V. canina (Dog Violet.) Stem at length
ascending, channclled. Leaves oblong, heart-
shaped.  Flowers scentless.——Groves, wouds,
und hedgerows.

2. V. odorata (Sweet Violet). Stem none, pro-
ducing runners. Leaves heart-shaped, nearly
smooth, as well as their footstalks. Flowers
sweet-seented.— Groves, woods, and hedgerows.

3. V. tricolor (Heart's-ease, or Pansy). Stem
angular, diffuse, divided. Leaves oblong, deeply
crenate.  Stipules lyrate, pinnatifid. Bracts
obsolete.—Corn felds.

ORDER IX. DROSERACEA—SUNDEWS,

EsSeNTIAL CITARACTER.—Sepals 5, persistent, equal.  Petols 5, hypogy-
nous. Stamens distinct, withering, equal in number to the petals and

Fig. CTIT.—Viola tricolor. 1. Diagram of the flower; s, sepals ; p, petals; e, stamens; ¢, carpelsy
2 Pistil; 3. Transverss section of the ovary ; 4. Fruit ripe and split into 3 valves,
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alternate with them. Ovary single ; styles 3-5. Capsule of 3 or 5 valves,
which bear the placentz in the middle.—Small Zerbaccous plants, often
covered with glands. Leaves alternate, with stipulary fringes and a cir-
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 erook : a mark by which this
order may be always known. Afterwards, they are liable to be confounded
with Violaceee, because of their 5 hypogynous stamens, and 3 parietal placen-
tue ; they are, however, distinctly separated from that order by their regular
flowers, disunited stamens, and anthers not extended at the end into a crested
appendage.

DROSERA.

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

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

ORDER X. POLYGALACE/LE—MILKWORTS.

EsSENTIAL CHARACTER.—Sepals 5, very irregular, distinct, 2 interior
(the wings) petaloidl.  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. Aleel sometimes
entire, and then either naked or erested ; sometimes 3-lobed, and then des-
titute of a crest. Stamens hypogynous, 8, usually combined in a tube,
unequal, and ascending ; anthers 1-celled and opening at their apex. Ovary
superior, compressed, with 2 or 3 cells, which are anterior and posterior,
the upper one oceasionally suppressed ; ozules solitary, very rarely twin,

Fig. CIV.

pcndulous; 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. CIV.—Polygala vulgaris. 1. A diagrnm, showing the relutive position of the parts; s, sepals, 13
petals, e, stamens, ¢, carpels; 2. a side view of a flower; 3. anthers ; 4 pistil; 5. fruit, with one ce
laid open ; per. pericarp ; ar. aril ; gr. seed ; 6. seed ; ar. aril; al.albumen; f. testa : pl. embryo.
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with a caruncula next the hilum. Shrubs or kerbaceous plants. Leaves
generally alternate, sometimes opposite, mostly simple, and always destitute
of stipules.  Flowers usually raccmose, very often small and inconspicuous,
but showy 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 I’olygals
cewe, the wings belong to the calyx, in Fabaccw to the corolla.

PoLyeALa.

Scpals  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. Seeds
downy.

1. P. evulqaris
(Milkwort). Flow-
ers crested. Bracts
3, at the base ot
cach flower-stalk,
deciduous.  Wings
about equal to the
corolla. Stems as-
cending,  simple,
herbaceous. Leaves
linear-lanceolate. —
Cialky downs and
on  heaths.  Very
bitter.

ORDER XI. CARYOPHYLLACEA—SILENADS.

ESSERTIAL CHARACTER.—Sepals 5, tubular or disunited. Petals 5,
entire or slit. Stamens twice as many as the petals, but some often
imperfect ; hypogynous. Owcary l-celled, with a free central placenta, bear-
ing many ovules. Styles several, fruit 1-celled, capsular, in most cases
opening by teeth or valves. Herbaceous plants, with opposite narrow
entire leaves and tumid nodes.

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

Fig. CV.—Polyzala vulgario,
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§ 1. Swwenez.  Calyx tubular,

LYCHNIS,

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

1. L. Flos Cuculi (Ragged
Robin). Leaves linear-lanceo-
late. Petals in four linear seg-
ments. Capsule roundish, of
one cell.  Stem rough with
deflexed bristles. Common
by waysides.

2. L. divica (Bachelor’s But-
tons.) Petals ) bifid, with an
appendage.  Stem villous be-
neath.  Upper leaves ovate-
Ianceolate, tapering to a point,
with the peduncles and ealyx
covered with glandular hairs,
I"lowers dicecious.
Common by

roadsides. Flowers

white, apening in

the evening, swect- N\
scented, or purple, )

\

apen all day long,
und scentiess. \§

it
SRR e S~

an /(—\ N
e Lot
NV % c
3

Fiz. CVL

DIANTHUS.

Calyx tubular, 5-toothed, with from 2 to 4 oppesite imbricated bracts at the lase.
Petals &, with long claws. Stamens 10. Stigmas 2. Capsule 1-celled. Seeds com-
pressed, convex on one side, concave on the other, peltate. Embryo nearly straight.

1. D. barbatus (Swect William). Flowers in heads. Bracts herbaccous, ovate, with
a subulate awn as long as the calyx, the outermost reflexed. Leaves lanceolate, on
short stalks.——Gurdens.  Alps of Europe.

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. Old walls. Common in gardens.

SILENE.

Calyx tubular, 5-toothed, naked. Petals 5, unguiculate, gencrally 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 section of young flower; 2. of young pistil; 3. of seed; lte.
testa, alb. albumen, col. cotyledons.
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1. S. Armeria (Lobel's Catchfly). TFlowers aggregate, tufted. Bracts lanceolate,
downy, as long us the calyx. Petals serrated. Leaves very narrow, rather blunt—
A common annual i gardens.

§ 2. Ausixex.  Cualyx divided into five leaves.

ARENARIA.

-Sepals 5. Petals 5, entire. Stamens 10, some of which are occasionally abortive.
Stigmas 8. Capsule 1-celled, with 3 or 6 teeth at the apex, and many seeds.

1. A. serpyllifolia. Leaves ovate, ncarly sessile, rough. Sepals hairy ; three outer-
most 5-ribbed, half as long again as the corolla. Potals oval.——Ficlds, old walls, und
barren places.

ALSINE.

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

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

CERASTIUM.

-Calyx 5-parted. Detals 5, bifid. Stamens 10, Stigmas 5. Capsule 1-celled, cylin-
drical or globose, with 10 tecth at the point.

1. C. vulyatum. Hairy, pale green. Leaves roundish-ovate, very blunt. Flowers
in dense dichotomous panicles. Pctals linear, with two tecth, scarcely longer than the
calyx. Capsules ascending, oblong, about twice as long as the calyx ; with subulate
-teeth.——A4 common weed.

STELLARIA.

-Calyx 5-parted. Detals 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.——Shady woods and damp places

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

3. S. graminea. Leaves linear-lanceolate, entire, ciliated at the base. TPanicle ter-
minal, spreading. Sepals 3-ribbed, neaily as long as the petals, Stem quadrangular,
smooth, Capsule oblong.———Dump ditches, common.

4. S. Holostea. Leaves lanceolate, taper pointed, finely serrated. Petals inversely
gea.l"lt-shaped. Sepals without ribs. Stem quadrangular. Capsule globose.——Damp

itches.

SPERGULA.

«Calyx 5-parted. Petals 5, entire, Stamens 5-10, Stigmas 5. Capsule of one cell, 6
valves, and many seeds,

1. S. arvensis (Spurrey). Leaves whorled, lincar-subulate. Stalks, when in fruit,
reflexcd, Seeds globose, roughish, with a narrow wing.——Corn fields.

ORDER XII. TILIACEZA—LINDENBLOOMS, OR

Tissentiar, CuaracTER.—Sepals 4 or 5, with a valvular wmstivation.
Letals 4 or 5, entire.  Stamens indefinite, hypogynous, distinct ; anthers
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2-cclled, dehiscing longitudinally. Ovary single, composed of from 4 to 10

«carpels ; style onc ; stiymas as many as the carpels. Fruit dry, of several

cells,—Trees or skrubs. Leaces simple, stipulate, toothed, alternate.

Flowers azillary.

*,% The valvate zestivation of the calyx brings these plants near Malvacee, from which
they are immediately known by their stamens being distinct, with 2 celled
anthers.

TILIA.

Calyx 5.pa.rted,‘ deci'du'ous. Petals 5, with or without a scale on the inside. Stamens
numerous, with distinet or somewhat polyadelphous filaments. Ovarium with one
style, and 5 2-seeded cells. Fruit,
by abortion, 1-celled, with 1 or 2 D pp A AAAAA
secds.—Trees, with a bark sepa- aad SNy 7
rating into distinet layers; and / _/‘/\ \// ) / .

light wood.

1. 1. curopaa (Lime Trec). Leaves Si \ - f

twice the length of the foot-stalks, ?,(‘ ~ (

quite smooth, except a woolly tuft v \ |

at the origin of each vein beneath. o\

-Cymes many-flowered. Fruit cori- O

nceous, downy. A common tree ey LN/

inwoods. Flowers yellowish, oweet- 3 \\ N -

scented. AN /‘
2. 'I. parvifolia. Leaves smooth \r .

above, glaucous beneath, with scat- \

AN

NN :

\

!
NN

tered as well as axillary hairy
blotches. Umbels compound, many-
flowered.  Fruit roundish, brittle,
nearly smooth. A tree
common in woods. Flowers
syellowish, very sweet.™ ——

Fig. CVIIL.

* These two trees, especially the first, grow quickly in dry land, form very orna-
mental trees, and are the favourite resort of bees. Their wood is soft, light, and
-colourless, and cliefly used by turners.

Tig. CVIL—Tilia curopaa ; a single leaf.
Tip. CVILL Do.; a branch in flower, with the peeuliar bracts.
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ORDER XIIL. JYPERICACE.S.-~TUTSANS.

Essextian Cuaracter.— Sepals 4-5, distinet, persistent, uncqual, with
glandular dots. Letals 4-5, very
unequal sided, hypogynous, with a
twisted wstivation and often having
black dots. Stamens indcfinite, hy-
pogynous, in three or more parcels ;
anthers versatile.  Ovary single,
superior 3 placenta
at this time central ;
stylesseveral, rarely
connate ;  stigmas
simple, occasionally
eapitate.  Fruit a
capsule or berry, of
many valves and
many cells ; the
cdges of the former
being curved in- \
wards.— flerbaceovs plants, shrubs, or (227 W\ew. .
trees, with a resinous juice.  Leaves AN
opposite, entire, sometimes dotted, occa- - |\
sionally alternate and crenelled. Flowers Al /
generally yellow.  Tnflorescence variable. \ |l £

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

HYPERICUM.

Capsule membranous. Styles 3-5, somectimes
variable in number. Stamens numerous,
polyadelphous, occasionally reduced to al-
most a definite number. Petals 5. Sepals
5, more or less united at the base. Herba-
ceous plauts or shrubs. Leaves opposite,
often with pellucid dots or black glands at
the margin.

1. H. perforatum. Styles 3. Stem two-
edged. Leaves obtuse, with copious pellucid
dots.  Segnents of the calyx lanceulate.
Woods and Ledges, common.

2. H. humifuswm. Styles 8, Flowers some-
what cymose. Stem compressed, prostrate.
Leaves elliptical, smooth. Segments of the
calyx ovate, leafy, Heaths and. bogs.

8. H. quadrengulare. Styles3. Stem herba-
ceous, with four winged angles. Leaves oval,
with copious pellucid dots. Segments of the
calyx lanceolate acuminate, entire

Ditches and wet places.

4. H. pulchrum. Styles 3. Calyx ovate, iy O
with glandular serraturcs. Stem erect, round. Fig. €T3
Leaves clasping the stem, heart-shaped, smooth,————Woods and

Fig. CIX —Hypericum perforatun,
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ORDER XIV. MALVACEZ—MALLOWWORTS, or MALVADS.

EsseNTIAL CHARACTER.—Sepals 5, valvate, often bearing external bracts
forming an involucel. Petals twisted. Stamens indefinite, hypogynous ;
Jilaments in a long column ;
anthers 1-celled. Carpels
sometimes united, some-
times separate orscparable.
Herbaccous plants, ov
shrubs. Lceaves alternate,
stipulate. Iairs 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. Achaenia
numerous, arranged in a
circle roundaconvex centre.
1. M. sylvestris (Qommon

Mallow). Stem upright, her-

baceous. Leaves with 7 acnte

lobes. Foot-stalks and Hower-

Fig. CiX. b,

stalks hairy. Waysides.  Flowers large, purple,
striped.  Fruit called “cheeses” by country people,

ALTH.EA.
Involucel having from 6 to © divisions. Achania as in Malva.
1. A. officinalis (Marsh Ma'low). Leaves simple, very soft
and downy, cordate or ovate, the lower 5-lobed, the upper
3-lobed. Mcadows. Stem 3 or 4 feet high. Flowers very
pale lilac. All the parts mucilaginous ; used as a poultice.

ORDER XV. LINACEZE.—FLAXWORTS.
Essentiat Craracter.—Sepals 5, imbricated.
Pctals 5, unguiculate, twisted. Stamens 5, alternate
with the petals, united into a hypogynous ring. Ovary
J-celled 5 styles 5; stigmas capitate. Capsule gene-
rally pointed with the base of the styles, many-celled ;
cells partially divided by a spurious dissepiment. Seeds

Flg CIX. b.—~Malva sylvestris; 1, section of a flower; 2, a fruit
Fig. CIX. ¢.—Linum usitatissimum.
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in each cell single, compressed, inverted.—Herbaccous plants, or small
skrubs.  Leaves entire, without stipules, usually alternate. Petals fugitive.

LINUM.
Parts of the flower quinary, Scpals entire, Styles very scldom 3.

1. L. usitatissimum (Common Flux). Sepals ovate, acute, ciliated, not glandular, as
long as the calyx. Petals crenate, blue. Leaves lanceolate, alternate. Stems mostly
solitary, quite erect.——Common cultivated. Flowers large, blue, with very deciduous
petals. An annual. This is the plant the fibre of whose stems is manufactured into
the finer kinds of linen.

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

ORDER XVI. ACERACEZ—MAPLES.

Essextiar Coaracter.—Calyx divided into 5, or occasionally from 4 to
9 parts, with an imbricated
wstivation.  Pclals equal in
number to the lobes of the
calyx, inserted round a hy-
pogynous disk.  Stamens
inserted upon a hypogynous
disk, generally 8. Ovary
2-lobed 5 stylel ; stigmas 2.
Fruit formed of two parts,
which are indchiscent and .
samaroid ; each 1-celled, Fig. €X.
with 1 or 2 seeds.—Z'ecs.  Leaves opposite, simple, rarely pinnate, with-

out stipules. Flowers often polygamous, sometimes apetalous, in axillary
corymbs or racemes.

ACER.
Flowers polygamous. Calyx of 5 lobes or parts. Stamens seldom 5, generally 7 or 9.—

Leaves simple.

1. A. Pseudoplatanus (The
Sycamore Trec). Leaves pal-
mate, 5-lobed, glaucous be-
neath, uncqually serrated,
with acuminate lobes. Iln-
florescence long, pendulous.
——Woods. A large trce
with soft white wood, of no
use except for the turners,
who make wooden bowls,
and similar utensils from it.

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

Fig. CXI.

Tig CX.—S of Acer Pseudoplat Fig, CXL—TUndcr-side of leaf of Acer Campestre.
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ORDER XVII. GERANIACEA—CRANESBILLS.

EssenTiaL CmaracTer.—Sepals 5, persistent, ribbed. with an imbri-
cated mstivation, Petals 5, hypogynous. Stamens usually monadelphous,
hypogynous, twice as many as the petals. Ovary composed of 5 pieces
placed round an clevated axis, each 1-celled, 1-sceded ; styles 5, cohering
round the elongated axis. Fruit formed of 5 pieces, cohering round a
lengthened induvated axis ; each piece consisting of 1 cell, containing 1
seed, having a membranous pericarp, and terminated by an indurated style,
which finally curls back from the basc upwards, carrying the pericarp along
with it.  Seeds solitary, pendulous.— Herbaceous plants or shrubs. — Stems

Fig. CXIL
tumid, and scparable at the joints. Leacves either opposite or alternate ;
in the latter casc opposite the peduncles ; often stipulate.
*4* The long beak to the fruit is a peculiar feature of the plauts of this order.

GERANIUM,

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

1. G. pyrcnaicum. Stalks 2-flowered. Petals twice the length of the calyx. Leaves

kidney-shaped, lobed. Fruits keeled, even, somewhat downy. Seeds without dots.
Meadows, common in many places. Flowers small, purple.

2. &. disscctum. Stalks 2-flowered. Petals cloven, shorter than the sepals. Leaves
in 5 deep laciniated segments. Fruit hairy, Seceds reticulated, ————— Ficlds and
Ledge-rows, common.  Flowers pale purple.

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

4. G. rotundifolium. Stalks 2.flowered. Petals entire. Leaves kidney-shaped, cut,
downy. Fruiteven, hairy. Seeds reticulated. ———— Waste places.

5. G. luridum. Stalks 2-flowered. Leaves 5-lobed, rounded. Calyx pyramdal,
transversely wrinkled. Fruit wrinkled, triply keeled. Rocks and walls. Leaves
and stems very shining, usually stained bright red.

8. G. Robertianum (Herb Robert). Stalks 2-flowered. Leaves somewhat pedate, pin-
aatifid, 5-angled.  Calyx with 10 angles. Fruit wrinkled, simply kecled.
Hedgerows, ficlds, and waste places. “ﬁlole plant, with a strong disagreeable smell.

Flg. CXIL—Geranium sylvaticum. 1. The stamens and style. 2, The unripe fruit surrounded
by & calyx. 3. The bealed axis (or torus), from which the earpels are rolling back with elasticity ; ong
has dropped off. 4. A transverse section of a seed. v 2
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ERODIUM.

Sopals 5, equal, not extended into a nectarifcrous tube. Petals 5, regular or irregular.
Stamens 10, monadelphous, of which 5 are sterile. Glands at the base of the sterilo
stamens, Styles indurated, bearded internally, twisted spirally when ripe.—Herba-
;zieoua plants or undershrubs, with lobed leaves, and peduncles usually bearing several

owers,

1. E. cicutorium. Stems procumbent, hairy. Stalks many-flowered. Leaves pin-
nate ; leaflcts sessile, pinnatifid, cut. Stamens simple. Wauste places. A com-
mon annual.

The common cultivated greenhouse “ Geraniums,” as they are called, are principally
from the Cape of
Good Hope, and
belong to the ge-
nus Pelargonium,
which is botani-
cally known by
having 7 stamens,
the Howers very
irregular in form,
and one of the
sepals  extended
into a nectarife-
rous tube.

Nearly allied
to Geraniacewe is
the common ge-
/ nus Nasturtinm,

/ or Indian Cress, N

Yz, CXIIL called Botanieal- Fig. CXIV.
ly  Tropmeolum
majus. 1t forms part of an Order named Tropweolace, and is known from Geraniacene
hy having a long spur to its calyx, whose westivation is valvate, and a 3-lobed fleshy
fruit without a beak. The half ripe fruit is gathered by housckeepers and boiled in
vinegar as a substitute for capers.

ORDER XVIII. OXALIDACE/E—OXALIDS.

Essentian Cuaracten.—Sepals 5, sometimes slightly cobering at the
base, persistent, equal.  Pefals 5, hypogynous, cqual, unguiculate, with a
spirally-twisted mstivation.  Stamens 10, usnally more or less monadel-
phous, those opposite the petals forming an inner series, and longer than
the otbers; anthers 2-celled, innate.  Ovary with 5 angles and 5 cells ;
styles 5, filiform ; stigimas capitate or sowmewhat bifid. Frudt capsular,
membranous, with 5 cells, and {rom 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 sceds with elasticity.—Herbaceous
plants, wundershrubs, or trecs. Leaves alternate, compound, sometimes
simple by abortion, very seldom opposite or somewhat whorled.

OXALIS.

Sepals 5, distinct, or united at the base. Petals 5. Stamens 10 ; filaments slightly
monadelphous ; the 5 exterior alternately shorter. Styles 5. Stigmas pcncille?l or
capitate. Capsule 5-cornered, oblong or cylindrical.

1. 0. 4cctosella (Wood Sorrel).  Stalks radical, single-flowered. Leaves ternate
inversely heart-shaped, hairy. Root of many scaly ;oints. Stamens all simple.-—Wooda:
Flowers small, whitish, with pale purple veins. Leaves acid, a little sensitive in the
sunshine, This is believed to be the genuine “Shamrock” of the Irish.

Fig. CXT1I.—Flower of Tropteolum majus ; ¢ the calcaraf
Fig, CX1V.—Flower of a Pelargoninm. ' o or spurred sepal
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ORDER X1X. RUTACEZA.—RUEWORTS.

Essentian CuaracTER.—Fiwers 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 scssile or stalked, its lobes equal to the number of petals,
or fewer ; ovules twin and collateral, or one above the other ; style single ;
stigma simple or dilated. Jrudt consisting of several carpels, either coher-
ing firmly or more or less distinct. Seeds twin or solitary, with a testa-
ccous integument.—T'rees, shrubs, or herbaceous plants. Leaves without
stipules, opposite or alternate, simple or pinnated, filled with transparent
dots.

RUTA.

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

1. R. graweolens (Ruc). Y.eaves usually tripinnate, with oval and obovate leaflets.

Petals toothed. Lobes of the capsule blunt. Common in gardens. ‘Whole plant

with a strong oppressive smell.  Flowers dingy greenish ycllow.

DICTAMNTUS.
Culyx deciduous, 5-parted. Petals 5, unguiculate, rather wnequal. Stamens 10, decli-
nate. Ovary raised upon a short disk.
1. D. Fraxinclla (Frazinelle). Leaves pinnated ; leaflets oblong, serrated. Petals
acute, veiny., ————— Swiss mountains.  Common in gardens. Whole plant very

fragrant. Flowers white or purple. 1t is said that the atmosphere surrounding this
plant is in hot dry weather inflammable.

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

CAPPARIDACEZA.~CAPPARIDS.

EssexTiaL CnanracTER.—Sepals 4, cither nearly distinet, or cohering
in a tube. Petals 4, cruciate. Stamen almost perigynous, indefinite.
Disk hemispherical, or elongated, often bearing glands.  Orary stalked ;
style none, or filiform. Fruit cither podshaped and dehiscent, or baccate,
1-celled, with 2 polyspermous placentze. Sceds generally uniform, without
albumen.— Herbaceous plants, shrubs, or trecs, without true stipules, but
sometimes with spines in their place.  Leaves alternate, stalked, undivided,
or palmate.

*y* Capparis spinosa (the common Caper), n plant inhabiting rocky places in the

South of Furope, is the only European specics of this order, which is chiefly
tropical.

FRANKENIACEZA.—FRANKENIADS.

ESSENTIAL CIARACTER.—Sepals 4-5, in a furrowed tube. Petals hypo-
gynous, unguiculate.  Stumens hypogynous, either equal in number to the
petals, or having a tendeney to double the number ; awtkers roundish, ver-
satile. Ovary superior ; style filiform, 2-fid or 3-fid. Capsule 1-cclled,
enclosed in the calyx, 2- 3- or 4-valved, many-secded. Sceds attached tc
the margins of the valves, very minute.—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 sea, and of no
importance to man.

TAMARICACE £.—TAMARISKS.

EsseNTIAL CuARACTER.—Culyz 4- or S-parted, persistent, with an imbri-
eated wstivation. Pefals withering, imbricated. Stamens equal to the
petals in number, or twice as many, distinet or monadelphous. Ovary
superior ; style very short ; stigmas 3. Capsule 3-valved, 1-celled, many-
seeded ; placente 3, either at the base of the cavity, or along the middle of
the valves. Seeds ercct or ascending, shaggy.—Shrubs or herbs, with
rod-like branches. Leaves alternate, resembling scales, entire.  Flowers
in ¢lose spikes or racemes.

** Tamarie gallica (the French Tumarisk) and Myricaria germanica (the German
Tamarisk) 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.

ELATINACEZ —WATER PEPPERS.

EssExt1aL Caaractk.—~Sepals 3-5, distinet, or slightly connate. Petals
alternate with the sepals.  Stamens usually twice as numerous as the
petals.  Ovary with from 3 to & cells, an cqual number of styles, and capi-
tate stigmas.  ruit capsular, 3-5-cclled, with the valves alternate with
the septa.  Seeds numerous.—dAnrvals, found in marshy places. Stems
fistular, rooting. Leaves opposite, with stipules.

#4* Minute weeds, of rare occurrence, and of no importance.

ZYGOPIIYLLACEZE.—BEAN CAPERS.

Essenmian Cuaracter.—ZFlowers hermaphrodite, regular.  Culyz of 4
or O pieces, convolute.  Petals unguiculate.  Stamens double the number
of the petals, dilated at the hase, sometimes placed on the hack 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 ; ovules in each cell 2 or more
style simple, usually with 4 or 5 furrows; stigma simple, or with 4 or 5
lobes.  Fruit capsular, rarely somewhat fleshy, with 4 or 5 angles or wings.
—Herbaceous plants, shrubs, or trees, with membranous stipules between the
opposite leaves. The branches are usually, when young, separable at the
articulations.

*.* A few species occur in the south-eastern parts of Europe ; FPagonia cretica and
Zygophyllum Fubago may be taken as types of the order, which approaches
very nearly to Rutacew, differing in the leaves being opposite and having
stipules, and in their not being dotted.

CORIARIACEZ.

EsseNTiaL CHARACTER.— Flowers hermaphrodite, or unisexual. Calyz
campanulate, 5-parted.  Petals 4, fleshy, with an clevated keel in the inside.
Stamens 10, arising from the torus, 5 between the lobes of the calyx and
the angles of the ovary, 5 between the petals and the furrows of the ovary.
Ovary seated on a thickish base, 5-celled, 5-angled ; stigmas 5, long, subu-
late ; carpels 5, when ripe close together but separate, indehiscent, 1-seeded.
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—Shrubs, with opposite branches. Leaves opposite or alternate, simple,
entire. Buds scaly. [Racemes terminal, and axillary.

*4* One plant only, Coriaria myrtifolia, a Spanish species, is found in Europe. Itis
a common shrub in curious collections.

AURANTIACEZE.—CITRONWORTS.

Essextiar CHARACTER.—Calyx short, with shallow teeth. Petals 5, hypo-
gynous, imbricated. Sta-
Fig. CXV. mens several, separate
or monadelphous, placed
on the outside of a fleshy
disk. Ovary undivided,
many-celled, with a few
ovules in each cell ad-
hering to the axis ; style
1; stigma simple. Fruit
pulpy, with a tough
rind.—1%ees, with very
fragrant dotted leaves,
which are jointed with their stalk. Flowers white, extremely fragrant.

¢, » The genus Citrus, which is the commonest of this order, contains the Lemon,
Sweet Orange, Seville
Orange, Shaddock, and
similar fruits. Although
they are now so cow-
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 Indiaand China,
where they have been
digpersed by the agency
of man,

Aurantiacee are very
near Rutacewr, from
which they are known
\ by their unlobed ovary,
and succulent fruit.

Fig. CXVIL.
7. C}lfv.— Th;a Orange tree. 1, The flower without its corolla t2, a vertical section of th.e
ovfirg, showing the portion of the diek and st 33, at se section of the same, much more

en
Flg. OXVI.—Citrus Aurantium,
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CHAPTER V.
OF CALYCIFLORAL EXOGENS.

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

Celastracesw ; Rhamnaceze ; Legumin-
osze, or I'abacew ; Rosacete ; Onagracese ;
Lythracere ; Myrtacese 3  Crassulacee ;
Grossulariacese ; Saxifragacewx ; Umbelli-
ferz, or Apiacea:

Their differcnces are briefly expressed
in the following characters :—

Celustracce.—Scpals imbricate, with the
petals and stamens 4 or 5 each ; the latter
alternate with the petals,  Disk large and
fleshy.  Carpels united into a superior 3
or 4-celled pistil.

Rhamnuacecc.—Sepals valvate, with the
petals and stamens 4 or b each 5 the latter
opposite the petals. Disk large and fieshy.
Carpels united into a superior 2- 3- or 4-
celled pistil.

Falacee or Lequminosa.—Sepals and
petals 5 ecach, the latter papilionaceous.
Swamens 10, monadelphous or diadelphous.
Carpel solitury, superior, ripening into a
legume.

Losacerr.—~Sepals and petals 4 or 5
each,  Stamens indefinite.  Cavpels dis-
tinet, more or less superior or inferior,
ripening into a fruit which is not a legume.

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

Lythraccr.—Calyx  tubular, strongly
striated, its sepals, as well as tlie stamens,
uncertain in number. Petals crumpled,
inserted into the upper part of the calyx,
much above the stamens.  Carpels 2 or 4,
united in a superior many-celled ovary.

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

Crassuluccwe—Sepals, petals, stamens,
and carpels ull distinet, and some power
of 3, 4, 5, ox 6. The carpels superior,
opposite the petals, and many-sceded.

Grossuluriaceer.~Sepals, petals, and
stamens 5 each. Carpels united into an
inferior 1-celled pistil, with two parietal
plucentze.  Fruit a berry.

]

Saxifragacce.—Sepals, petals, and sta-
mens4/. Carpels united into a pistil, with
two many-seeded cells and two diverging
styles. Fruit a membranous capsule.

Apiacea or Umbcllifera~—Sepals, petals,
and stamens § each. The latter inserted
round a double epigynous disk. Carpels 2,
united into an inferior pistil with 2 cells,
2 ovules, and 2 styles. Fruit separating
into 2 achaenia.  Flowers in umbels.

TABULAR VIEW OF THE PRECEDING NATURAL
ORDERS.

A. Stamens indefinite in number.
«. Carpelswholly or in part distinet from
cach other. Leaves not dotted.
Rosacee.
b. Carpels wholly combined into one
pistil.  Leaves doited .  Myrtacee.
B. Stamens definitc in number.
«. Ovary more or less superior.,
a. Flowers papilionaceous. Leguminosce.
8. Flowers regular, with two many-
seeded carpels, and divaricating
styles in the fruit.  Sweifragacce.
Flowers regu'ar, with the sepals,
stamens, and carpels all distinct, and
of the same power.  Crassulacec.
5. Flowers regular, with a valvate
calyx, stamens opposite the petals,
and solitary crect ovules.
Rhamnacee.
. Flowers regular, with an imbricated
calyx, stamens alternate with the
petals, and a few erect ovules.
Cilustracee.
¢ Flowers regular, with a tubular
calyx, between whose lobes the
petals are inscrted far above the
stamens Lythracce.
0. Ovary completely inferior.
a. All the parts of the flower /.
Onagracce.
B. Sepals, petals, and stamens 5 each,
the latter inserted round a double
fleshy cpigynous disk. Fruitdouble,
dry. Flowers in umbels.
Unbellifere.
7. Sepals, petals, and stamens 5 each,
the Iatter inserted on the calyx.
Fruitaberry with parietal placentee.
Grossulariacee.

. .

The following is a detailed account of these orders, together with some
of their commoner gencra and species : —

ORDER XX. CELASTRACEZA.—SPINDLE-TREES.

EsSENTIAL CHARACTER.

Sepals 4 or 5, imbricated.  Petals inserted by

# broad base under the margin of the disk, with an imbricated mstivation.
Stamens alternate with the petals, inserted into the disk. JDisk 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-sceded.
Fruit superior, with
3 or 4 scptiferous
valves. Seeds ascend-
ing, often provided
withan aril.—Skrubs.
Leaves simple, alter-
nate, or opposite.
Flowers in axillary
¢ymes.

**¥ Theso shrubby
plants may be wis-
taken for Rhamna-
cex, unless atten-
tion is paid to their
stamens, which are
alternate with the
petals. They cannot
be coufounded with
Rosacewe,  because
they have only §
stainens ; nor with
Ouagraceie, because
their fruit is supe-
rior and their parts
are not regularly (2.

EUONYMUS,
Calyx $-G-lobed, flat, with
a peltate Aisk in the
botton.  Petals 4-G,
spreading, inserted in
the disk. Stamens 4-6,
inserted 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.
Lcaves generally op-
posite. Peduncles ax-
illary.
1. T. cwropaus (The Spindle Tree). Flowers mostly
* 4-cleft. Dctals acute. Dranches smooth and even.
Leaves elliptical-lanceolate, serrulated, smooth. Aril
red, enclosing the whole seed.—————Hedges and
shrubberics. A deciduous shrub. Wood hard, used
for making butchers' skewers.
Petals roundish. Branches tercte, warted. Leaves clliptical.
serrulate, smooth. Aril red, not covering more than half the need. Centrae
EBurope.  Shrubberics. Flowers pale fuscous: that is to say, green with minute
brown specks. .
3. E.latifolius. Branchessomewhat compressed, smooth. Lecaves oblong-elliptlc?tl,
sexrulate, smooth. Capsules somewhat winged,——————Alps of Europe. Shrubberies.
Capsule purple, with an orange-coloured aril.

—

Fig. CXVL b.—Euonymus europwus, % A flower magnifieds
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STAPHYLEA,

Calyx 5-parted, with an urceolate disk. Petals 5. Ovary 2- or 3-lobed. Styles 2 or 3,

sometimes combined. Fruit membranous, of 2 or 3 cells, resembling an inflated
bladder. Seedsbony,
roundish, truncate at
the hilum.—Flowers
large, white, in race-
mose panicles.

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

ORDER XXI. RHAM-
NACEAZL. — RHAM.
NADS.

Essextian  Cna-
racTER.— Calyz 4-
5-cleft, with a valvate
wstivation.  Petals
distinet, cucullate, or
convolute, inserted
into the orifice of the
calyx, occasionally
wanting.  Stamens
opposite the petals.
Disk fleshy.  Ovary
superior, or half su-
perior, 2- 3- or 4-
celled.  Fruit fleshy
and indehiscent, with
2 or 3 ercct seeds ;
or hard and dry.

Fig. CXVIL Fig. CXVITT. 'y CXIX.

Pig. CXVI. c.—Branch in flower ot Rhamnus Frangula.
Fig. CXVIL.—Rbamnus cathartious. Fig. CXVIIL—R. Alaternus. Fig. 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 astivation of the calyx and the stamens opposite the petals, which

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

Fig. CXIX. b.

ZIZYPHUS.

‘alyx flat, 5-cleft, deciduous, cut round at the base, which remains adherent to the
fruit. Petals and stamens arising from the edge of a fleshy disk. Styles 2—3.
Drupe sucealent.

1. Z. vulgaris (The Jujube tree). Leaves ovate, 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 throat, are prepared.

PALIURUS.
Flowers like those of Zizyphus, Fruit dry, surrounded by a broad ci ‘cular wing.

1. P. aculeatus (Christ’s thorn). Branches downy. Leaves ovate, 3-nerved. Prickles
strong, hooked backwards.— Syria. In gardens. A very common hedge plant
in Italy. From this species the crown of thorns was made in which our Saviour
was crucified.

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

Fig. CX1X. b.—Rhamnus catharticus in flower and fruit,
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thin, overspreading the tube of the calyx. Ovary superior, 3- or 4-celled. Styles

2 or 4, distinct or united, Fruit fleshy, with 3 or 4 indehiscent stones.

1. R. catharticus (Buclkthorn). Thorns terminal. Flowers 4-cleft, dicecious, Leaves
ovate or oblong, serrated. Stem erect. Berry with four stones. Hedges. A
deciduous shrub, whose berries are purgative, and used by dyers for producing a yellow
colour. They have a small gland at the end of cach of the tecth of the edge.

2. R. Frangula (Black Alder). 'Thorns none. Flowers all perfect. Style simple.
Leaves entire, elliptical, acute, smovth.  Berry with two stones, black,————Hedges
and woods, A deciduous shrub. lis berries are purgative. Its wood makes the best
charcoal for rifle powder.

3. R. Alaternus (The Alaternus). Thorns none.  Leaves ovate, elliptical or lanceo-
late, distantly toothed, quite smooth, corinceous, evergreen. Racemes axillary, very
short. Tlowers diwcions. ———— Istria. Shrubberics. An evergreen shrub. Thig
very common and beautiful evergreen is often mistaken for a Phillyrea. It may be ensily
known by its leaves heing alternate, not opposite,

ORDER XXII. FABACE/E.—~LEGUMINOUS PLANTS.

Essexmian Cnanacter.  Calyx 5-parted or 5H-toothed, very often irre-
gular, and with the scgments variously combined,  Petals 5, inserted into
the base of the calyy, cither papilionaccous®, or regularly spreading.  Sta-
mens 10, cither distinet or monadelphouns, or diadelphous.  Onary simiple,
superior, 1-celled, 1- or many-sceded ; sfyle simple, procecding from the
upper margiu ; stiyma simple,  Fruait a legume.  Sceds attached to the

Fig. CXX.

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

* Papiliunaceous, or butterfly-shaped, is when the upper petal, ealled the standard, is large
and spreading, nn'd two other petals, called wings, are smull and stand forward pressing upon
two other petals joined together into a kecl. ’

Fig. CXX.—Pisum sativam. 1. A diagram of the flower : ¢ se,
- ! ; °r ¢ s sepals, p petals, ¢ stamens, ¢ carpel ;
Iﬂ.ndard, ai. wings, car. carina or keel, ¢ calyx ; 3. stamens : ¢ cnlyQ, ét. stumen's, L. Kyle:
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remaining under ground in germination, or elevated above the ground, and
becoming green like leaves.— Herbaccous plants, shrubds, or trees, extremely
variable in appearance. Leaves alternate, most commonly compound’;
petiole tumid at the base. Stipules, 2 at the base of the petiole, and 2 at
the base of cach leaflet. Pedicels usually articulated, with 2 braetlets
under the flower.

*.* So far as the European Flora is concerned, the papilionaceous 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, so as to have no resemblance to that of
the Pea, which is gencrally taken as an illustration of it. This is well shown
by the annexed illustrations :—1. Is the straight lomentaceous or jointed leguwme
of schynomene americana; 4. The curved membranous one of Medicago

radiata ; 7. The tough spiral one of

Medicago orbiculata, oue of the plants

called Snails; 5. The kidney-shaped

one of Medicago circinata; 2. The
coiled up knobby one of Scorpiurus
sulcata, the Caterpillar plant; 3. The
round-netted one of Melilotus italica ;

G. The thin one, notched on both

edges, of Biserrula Pelecinus.

Fig. CXXI.

CYTISUS.
i, \Calyxs 2lipped : the upper lip generally

7/ entire, the lower slighily 3-oothed.
J  Standard ovate, large. Kecl very

PR blunt, enclosing the stamens. Stamens

pe /"!'3‘ monadelphous. Pod compressed, flat,
AR 74 nany-seeded, without glands.—Shrubs

0\ with yellow. white, or purple flowers,
J 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, capitate.——Heaths and
COMmons.

2. C. alpinus (The Scotch ILuburnum).
Smooth. Racemes lateral, many-flowered,
pendulous. Leaflets elliptical, s{omewl.mt
Fig. CXXI. b. downy at the edge with spreading hairs.

g. CXXI. b.—Cytisus scoparius,
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Shrubberics. A tree. The seeds of

Pods smooth, with the upper suture winged.
this and the next are extremely poisonous.

8. C. Laburnum (Common Labwrnum). Closely downy. Racemes latoral, many-
flowered, pendulous. Leaflets elliptical, smooth above. Pods silky, with the upper
suture angular and carinate.———Shrubberies. A tree.

4, C. nigricans. Closely downy. Racemes terminal, many-flowered, erect. Leaflets
obovate and oblong, smooth above. Calyxes without bracts.———Midland parts of
Europe.  Shrulberics. A deciduons bush.

GENISTA.
Calyx 2-lipped; the apper lip 2-parted, the lower 3-toothed. Stamens monadelphous.

Keel blunt. Lcaves siinple, or ternate.

1. Q. tinctoria (Dycr’s Broom). Erecet. Spines none. Leaves simple, lanceolate,
nearly smooth. Flowers in racemose spikes.  Corolla and legumes smooth, —— Wild
in thickets.  Flowers yellow.  Dyes yellow.

2. (. pilose. Procwunbent. Spines noue. Leaves simple, obovate-lanceolate,
folded up, silky on the under side. Flowers axillary. Corolla and legumes downy.
——Heaths and moors.  Flowers smaller than in the last and brighter yellow.

3. G.anglicw (Petty Whin). Spines very numerous. Leaves simple, ovate-lanceolate,
smooth. Klowers axillary. Corolla and legumes smooth.——Commons and moors.
The calyx distinguishes this from all forms of Ulex.

LUPINUS.

Calyx bilabiate. Stamnens mnonadelphous; anthers half sterile; style subulate,
asecending.  Stigina capitate. Keel rostrate. Tod coriaceous, with spongy
partitions.

1. L. hirsutus (Dvtch Bluc Lupinc). Flowers large, blue, or pink, alternate, with
little bracts at the hase of the calyx. Upper lip of the calyx 2-parted, lower }-trifid.

Leaflets oblong, or obovate-cuncate, hairy on both sides.—— Gurdens.  An annual.

ULEX.

Calyx with 2 bracts, &-lipped ; the upper lip with 2, the lower with 3 teeth. Stamens
monadelphous. Pod oval-oblong, turgid, scarcely longer than ihe calyx, few
seeded.—Dranching spiny shrubs. Flowers solitary, yellow. Pods villous.

1. U. curopeeus (Furzc). Teeth of the calyx obsolete, converging. DBracts ovate,
lax. Branches erect. downy, angular, spiny.———Hcaths and commons. A useful
food for horses and other animals,

ONONI1S,

Calys campanulate, 5-cleft, with lincar segments. Standard large, strcaked. Stamens
monadelphous. Pod turgid. sessile, few-seceded.—Herbaceous plants orunder-shrubs.
Leaves ternate, occusionally simple.  Flowers axillary, ycllow or purple. Pedicels
often bearing a bristle indicating an abortive fioral leaf.

1. O. spinvsa (Rest-harrow).  Stem mnearly erect, spinous, with one or two separate
vows of hars, Leaves ternate, oblong, wedge-shaped and entire towards the base.

Flowers pink, solitary. Lobes of the calyx shorter thaun the pods.—— Ficlds.

GALEGA.

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

1. G. officinalis (Goat's Ruc). Leaves pinnate ; leaflets lanceolate, mucronate, smooth,

Stipules broad-lanceolate. Raccmeslonger than the leaves, Germany, i marshy

or wet places.  Gardens, common,

CORONILLA.

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

1. C. Emcrus (Scorpion Senma), Shrubby, crect. Leuves pinnate; leaflets 7—9
ohovate; stipules free, lanceolate. Claws of petals threc times as long as the calyx,

——ermany. Common in shrubberies, Flowers bright yellow. Leaves very purgative,
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GLYCYRRHIZA.

Calyx two-lippod, the two upper teeth united as far as the middle. Petals of keel
geparate, acute. Ntumens dia-
delplhous. Legue 2-valved,
ovate or oblong, compressed,
1—4-secded.

1. G glabra  (Liquorice).
Leaves pinnated ; leaflets ovate,
blunt, resinous on the under
side. Stipul 0. Spikes stalked.
Flowers  distant. Legumes
smooth, -South of° Europe.
Gurdens ; occasionally in fields.
The root yiclls the well known
<weet extract called Liquorice.

ONOBRYCHIS.

Calyx 5-cleft, with nearly equal
divisions.  Keel obliquely
truncale, longer than the
wings. Stamens diadelphous;
filaments subulate. Legume
1-jointed, compressed, in-
dehiscent, one-sceded, vari-
ously wrinkled; the upper
cdge thick and straight, the
Jower curved, toothed, spiny
or lobed.

1. O. sative (Saintfoin). Stem
ascending, 2—3 feet high. Leaves
pinnate ; leaflets in & pairs with
an odd  one, oblong, acute.
Flowers in close long-stalked
spikes. Legume with elcvated
network at the side, and with
spiny teeth on the edge and
disk. Comamnonly cultivated
Jor cattle in chalky districts.
Flowers ruse-coloured, with
darker streaks, and the tip of
Fir. CXXL e the wings violet.

TETRAGONOLOBUS.
Calyx 5-cleft, or 5-toothed, XKeel beaked, ascending. Stamens diadelphous; fila-
ments dilated at the upper end. Leguine with 4 leafy wings.
1. T. purpwrcus (Winged Pea). Flowers solitary or in pairs. Peduncle as long as
the leaf. Flowers yellow or jaurple. Conunon v Gardens. The winged pods are
very peculiar.

SCORPIURUS.

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—0 one-sceded joints.

1. 8. sulcatus (Caterpillars). ~An annual. Stipules membranous. Leaves simple,
entire. TPeduncles axillary, larger than the leaves, 1—4-flowered. Legume with all
the warts of the same size, those at the back being a little hooked.— Gurdens.
Mediterrancan.  The legume of this is represented at p. 55, fig. exxi, 2.

2. 8. subvillosus (Caterpillurs). Like tuc last, except that the inner ribs of the
legume are even, and the outer furnished with 6-S hooked gpines — Gurdens
with the last.

Fig. CXXI. c.—Glycyrrhiza glabra.
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MELILOTUS.
Calyx tubular, 5-tuothed.  Keel simple ; wings shorter than the standard. Pod longer
the calyx, coriaceous, 1- or few-seeded, indehiscent of vurious forms.—Herbn-
ceous plants. Stipules
adnate to the petiole.

Leaves 3-leaved ; leaf-

lets often  toothed.

Flowers in loose ra-

cemes, either ycllow

or white.

1. M. officinalis (Com~
mon Mclilot). Racemes
unilateral, rather lax.
Legume ovate, acute,
transversely  wrinkled,
hairy and compressed at
the upper edge ; with two
seeds. Stem erect. Sti-
puales awl-shaped.
Ficlds. TFlowers yellow.

2. M. carulea (Sweet
Melilot. OldSow.) Flow-
ers blue, in round heads.
Pods extended into long
beaks, streaked with
longitudinal veins., Sti-
pules ovate, awl-pointed.
Leaflets oblong, lanceo-
late, finely serrated.
Gurdens. The whole
plant has a singular and
not unpleasant aromatic
smell. It is said to give
Swiss cheese called

Schapziger,

Tg. OXXIL—Melilotus caerulen.

MEDICAGO.

Calyx somewhat cylindrieal, 5-cleft. Keel rather distant from the standard.  Stamens
diadelphous.  Pod many-sceded, variable in form, always falcate or spirally twisted.
Herbaceous plants or shrubs,  Stipules usually cut. Leaves stalked, trifoliate ;
leafiets toothed,  Peduncles axillary, with 1, 2, or mauvy flowers. Flowers yellow or
purple.

1. M. lupnlina (Bluck Nonsuch). Spikes ovate, ercet. Legumes kidney-shaped,
rugged and veiny, single-sceded.  Stem procumbent. Comamons and fields. Flowers
small, ycllow.

2. M. sative (Lucerne). Racemes upright, many-flowered.  Legumes sickle-shaped.
Ster: procumbent. Leaflets emarginate with a poiut, toothed at the end. Fields.
A peremiial. Flowers blne.  Much cultivated for horse forage.

3. M. scutellata (Snails).  Peduncles 1-3-flowered, shorter than the leaf. Legumes
unarmed, snail-shaped, convex below, flat above ; with about 6 eoncentrically spiral
turns.  Stipules ovate, toothed. Leaflets elliptical, finely toothed, the lower obovate.
——Gardens. An annual.  Flowers yellow. Tlis curious plant derives its name from
the singular nature of its fruit, which is twisted like the shell of a snail. It is repre-
sented at No. 7, of cut CXXI.

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 southern parts of Europe.

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

5. M. tribuloides (Hedgehogs). Legumes spiny, snail-shaped, cylindrical, slightly
hairy, with about 5 turns which are thick and spiny along the back.

6. M. disciformis (Hedgehoys). Legumes snail-shaped, depressed-cylindrical, smooth,
with 5 loose turns smooth and blunt at the edge, the uppermost being unarmed,
the rest with 2 rows of spines.

Fig. CXXIT.—Melilotus cerulon.
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TRIFOLIUM,

Calyx tubular, persistent, 5-cleft, not glandular ; with subulate segments. Keel shorter
than both wings and standard. Stamens diadelphous. Pod small, indehiscent, often
ovate, with 1 or 2 seeds, shorter than the calyx by which it is covered, seldom oblong,
with 3 or 4 seeds, and a little longer than the calyx.—Herbaceous plants. Stipules
adhering to the petiole. Leaves 3- or 5-leaved. Flowers in heads or dense spikes,
bracteate, purplc, white, or pale yellow. Petals in some species united.

1. T. repens (Dutch Clover). Heads globose. Flowers somewhat stalked. Legume
within the calyx, 4-sceded. Stems creeping, solid. Pastures. Flowers white,
Perennial.

2. T. medium (Cow-grass). Spikes lax. Stems zigzag and branching. Pectals nearly
equal. Stipules tapering, converging. Two upper calyx-teeth rather the shortest,—---
Pastures. Flowers purple. Pcrennial.

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

4. T. arvense. Spikes cylindrical, very hairy. Stipules lanceolate, bristle-pointed.
Calyx-teeth longer than the corolla, permanently bristle-shaped. Leaflets linear-
obovate.—— Fields. TFlowers very small, pink.

5. T. minus. Heads hemispherical. Flower-stalks straight, rigid. Standard nearly
even. Stems prostrate. Stipules ovate. Common footstalk very short. Style 4 timeg
as short as the legume.——Fic/ds. Flowers yellow, eventually bent downwards.

LOTUS.

Calyx tubular, 5-cleft ; wings about as long as the standard ; keel beaked. Pod cylin-
drical or compressed, wingless ; style straight, subulate.—Herbaceous plants. Leaves
ternate. Stipules leafy. Peduncles axillary, from 1 to 6-flowered, supported by a
floral leaf. Flowers yellow, rarely white or pink.

1. L. corniculatus. Meads depressed, long-stalked, of few flowers. Stems recum-
bent, pithy. Legumes spreading, very slender, nearly cylindrical. Claw of the standard
ohovate. Filaments all dilated. Commons and fields. Tlowers yellow.

COLUTEA.

Calyx 5-toothed ; the upper tecth shortest. Standard spread flat, with two callositics.
Kecl terminated by a short truncated beak. Stamens diadelphous ; filaments filiform.
Style hooked at the point, hairy from the base to the apex. Legume stalked, inflated.
1. C. arborescens (Bladder Semna). Leaflets elliptical, retuse. Callosities of the

standard short. Legumes quite closed. Shrubberics. A deciduous shrub. TFlowers

large, yellow.

ORNITHODUS.

Calyx with bracts, tubular, nearly equally 5-toothed. Keel very small and compressed.
Stamens diadelphous. Pod compressed, consisting of numerous 1-seeded, indehiscent
joints, truncate equally on each side, with parallel marging.—Hairy annuals. Leaves
pinnate. Stipules small, adhering to the petiole. Peduncles axillary, few-flowered.
Flowers small, white or rose colowr. A leafy pinnated bract under each head.

1. O. perpusillus (Birdsfoot Tr¢foil).  Leaves pinnate. Flowers capitate, accom-
panied by a leaf. Legumes incurved, bearded. Commons and felds.

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 side, and below the apex on the under. Pod oblong, 1-celled, many-secded.
Seeds with an oval or lincar lateral hilum.—Climbing herbaceous plants. Leaves
abruptly pinnate, with « tendril in place of an odd leaflet. Stipules generally sagit-
tate. Peduncles axillary, cither long and many-flowcered, or short and 1-flowered.

1. V. sativa (Common Vetch). Flowers nearly sessile, mostly in pairs. Lenflcts
elliptic-oblong ; lower ones abrupt. Stipules with a blackish depression bencath., Sceds
orbicular, smooth.——Ficlds. Flowers purple.

PISUM.
Caiyx with foliaceous segments, the 2 upper shortest. Standard large reflexed. Style
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compressed, keeled, villous on the upper side. Pod oblong, compressed, not winged,

many-sceded.  Seeds roundish, with a roundish hilum.—Annuals. Leaves abruptly

pinuate, of 3 pairs, with a tendril in place of a terminal leaflet,  Stipules large.

L P.sativem (Garden Pea). Stipules ovate, half-
cordate, toothed at the base, Leaflets in 3 pairs,
ovate, entire, wavy at the edge. Peduncles - or many-
flowered.  Sceds globose, pale straw-coloured. Gar-
dens.  Flowers white,

2. P. areense (Grey Pea). Stipules ovate, half-cordate,
toothed at the base.  Leaflets in 2 or 3 pairs, ovate, cre-
nulated,  Peduncles with about 2 flowers.  Seeds angu-
far, impressed, bhrown speckled. Liclds. Flowers
purple.

FADA.

The same as Vicia, but the sceds oblong, with a long sear
on the shorter cdge, the peduncles shorter than the
flowers, and the pods
leathery, and tumid.

1. F. wulgaris (Garden
Bean). TRacemes  axillary,
2-4-flowered, very short.
Leaflets terminated by a {0
mucro, the upper in 2 pai ¢
elliptical, obtusc. Pods
doway.  Sceds pale straw
colour, with & black hilun,

PHASEOLUS,

Calyx bilabiate ; the upper
lip 2-, the lower 3-toothed.
Style bearded above, spi-
rally twisted, together with
the stamens and keel. Le-
gume with soft spongy par-
titions separating the sceds.
1. P. vulgaris  (&idney-

bean). Leaflets 3, ovate, acu-

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

2. P. multiflorus (Runming Kidneybean). Leaficts 3, ovate, acuminate, Racemes
stalked, longer than the leaves. Stem twining. Gardens. A perennial, with tuber-
ous roots.

Tig. CXXIIL

ORDER XXIII. ROSACEZZE.—ROSEWORTS.

EssnNTIAL Cuaracter.—Calyx 4- or 5-lobed, permancnt, with a disk
either lining the tube or surrounding the orifice. Petals 5, perigynous,
cqual.  Stamens indefinite, arising from the calyx, just within the petals.
Ovaries superior, cither solitary or several, 1-cclled, somectimes cohering
into a plurilocular pistil, and adhering to the calyx ; styles lateral stigmas
usually simple, and emarginate on one side. Fruit either 1-sceded nuts, or
acini, or pomes, or drupes, or follicles containing several seeds.— Herbaceous
plants, or shrubs, or trees.  Leaves simple or compound, alternate, usually
with 2 stipules at their base.

*4* These plants have much general rescmblance to Ranunculaceze, but are known
by their perigynous stamens, and permanent calyx. Thefollowing genera form the
108t gennine type of the order, from which the two sub-orders of Pomere and
Amygdalese are a strongly marked departure.

Flg. CXXI1L—Disuta sativam, the garden Pea,
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Sub-Order I. Rosex.

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

SPIR.EA.

Calyx 5-cleft, persistent. Stamens from 10 to 50, inserted along with the petals upon a
disk adhering to the calyx. TFollicles 1 or several,
distinct, or occasionally cohering by the base.

1. 8. Ulmaria (Mcadow Sweet). Leaves interrupt-
edly pinnate ; downy beneath ; the terminal leatlet
largest and lobed. Stem herbaceous. IMlowers eymose,
with many styles. Meadows.

2, 8. Filipendule. (Dropwort). Leaves interruptedly
pinnate ; leaflets uniform, serrated, smooth. Stem
herbaceous. Flowers cymose, with many styles. - Fig. CX AV
Meadows.

3. 8. kyperictfolia (Italian May). Leaves obovate, entire or toothed, smooth., ¥Flowers
small, white, in corymbs, which eover all the ends of the drooping branches.
Shrubberics. A deciduous shrub.

FRAGARIA.

Calyx concave, 5-cleft, with 5 external bractlets. Petals 5. Stamens indcfinite.  Fruit
consisting of numerous small nuts, placed upon a sueculent receptacle. Sced inverted.
—Herbaceous plants, propagating themselves by runners.  Leaves ternate or simple.
1. F. vesca (Wood Strawberry). Calyx of the fruit reflexed.  lairs of the fontstalks

wicely spreading ;5 those of the partial flower-stalks close-pressed, silky. ——— T vods.

Tig. CXNXv,

Fig VCXX\'.—-—szuria vesea, or Wild Strawberry. 1. A flower magnitied; 2.8 perpendicular see-
tion of it; 3. a carpel cut through perpendicularly ; 4. do. showing the embryo.
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GEUM.

Calyx concave, 5-cleft, with 5 external bractlets. Petals 5. Stamens indofinite. Fruit
consisting of numerous small nuts, tipped with the hardened persistent naked styles,
and placed upon a dry
receptacle. Seed ascend-
ing.—Herbaceous plants
with compound leaves
Flowers white or ycllow.

1. Q. wrbanum (dvens).
Leaves ternate ; radical ones
somewhat lyrate. Stipules
rounded, cut. Flowers nearly
upright. Styles naked.
Hedges. Flowers small, yel-
low.

2. G. rivale. Radical leaves
lyrate-pinnate, cauline ter-
nate. Flowersnodding. Calyx
purple. Petals dull orange
colour, the length of the
erect calyx. Indurated styles
double-jointed, the wupper
joint shaggy and as long as
the lower, which is hairy at
the base,———>Marshes and
small rivulets.

RUBUS.

Calyx somewhat campanu-
late, 5-lobed, without ex-
ternal bractlets. Petals 5.
Stamens indefinite. Fruit
consisting of numerous
succulent drupes, placed
upon an elevated dry re-
ceptacle. Seed inverted.
—Shrubs or herbaceous
plants. Stemsusuallylong
and procumbent, sterile
the first year, bearing
flowers and fruit the se-
cond, and then perishing.
Leaves either simple, ter-
nate, quinate, pedate, or
pinnate, always more or
less divided at the wargin.
LR, Ideus (Raspberry).

Stem round, erect, smooth,

with downy branches; their

prickles straight and slender.

Leaves pinnate, of 5 or 3

ovate, rather angular leaf- Fig. CXXV. b.
lets. very downy beneath.
Clusters prickly, somewhat compound. Flowers pendulous.—— Gardens and woods.

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

3. R. corylifolius (Bramdle). Stem arched, angular, prickly and glandular in various
degrees. Leaflets quinate or ternate, rugose, not shining, green bereath with coarse
bairs. Hedge-rows.,

N.B. R. fruticosus and corylifolius have been greatly subdivided inf » other supposed

Fig. CXXV. b.—Geum urbanum,
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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 bracteolee. Petals 5. Stamens indefi
nite. Fruit consisting of numerous small nuts, placed on a dry elevated receptacle.
Seed inverted.—Herbuceous plants or shrubs. Lcaves compound. Stipules adher-
ing to the petiole. Flowers white, yellow, or purple.

1. P. reptans. Leafiets 5, obovate, serrated. Stem creeping. Flowerstalks axil-
lary, long, single-flowered. Petals 5. IHedges.

2. P. Tormentilla. Stem ascending, branched. Leavesalmost sessile. Stipules none,
or 3-toothed. Flower-stalks long, axillary, single-flowered. Petals 4. Hedges.

3. P. anserina (Goosewort, Silver-wced). Leaves interruptedly pinnate, serrated,
silky. Stem creeping. Stalks axillary, solitary, single-flowered. Commons and
ditch sides in moist pluces.

4. P. Fragaria (Sterde Strawberry). Leaves ternate; leaflets obovate, rather shining,
silky. Petals as long as calyx, white. Stem prostrate.———Dry banks and woods in
the spring.  Once called Fragaria sterilis, but not a. Fragaria, because the torus is dry
and permanent, not succulent and deciduous.

COMARUM.

In all respects like Potentilla, except that the achmnia stand on 2 permanent spongy
receptacle or torus. (If the torus were deciduous this would not differ from
Fragaria.)

1. C. palustre (Marsh Cinquefoil). Leaflets 7, Janceclate, decply serrated, the upper
one quinate or ternate. Stipules ovate. Flowers decp dull purple, with the petals
much shorter than the calyx.— Murshes and bogs.

ROSA.
Nuts numerous, hairy, terininated hy the persistent style,and enclosed within the fieshy

B
o

Fig. CXXVL

tube of the calyx, which is contracted at the orifice, where it is surrounded by a
flesby disk. Sepals 5. Petals 5. Stamens indefinite. Shrubs with prickly ornaked
stems. Leaves pinnate. Flowers red, white, or yellow, usually fragrant.

1. R. arvensis. Root-shoots long, trailing. Prickles unequal, faleate. Leaves deci-
duous, glaucous bencath. Styles united into a column. Hedges ; in chalky
countries chiefly.

2. R. canina (Dog-Rose). Leaflets ovnte, acute, smooth on both sides. Prickles
falcate, cven-sized. Fruit red, with deciduous scpals, and supported by perm:unent
bracts. Hedge-rows.

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

4, R. rubiginosa (The Sweet-briar). Leaflets roundish-ovate, covered on the under
side with fragrant resinous glandular hairs. Hedgye-rows and gardens.

Tig. CXXVI.—1. Vertical scction of the flower of a rose ; 2. monstrous state of it, with the receps
wacle flattened ; 3. ripe nut cut perpendicularly.



60 ¢ SCHOOL BOTANY.

AGRIMONIA,
Culyx turbinate, with a 5-cleft limb which curves inwards after flowering; beneatn
the calyx numerous soft hooked prickles, which become Lard and larger when the
fruit is ripe. Petals 5. Stamens about fifteen, arising from the outside of an

W
\\\

Fig. CXXV1. 1.

annular faucinl disk.  Carpels 2, with terminal styles; when ripe often solitary and
invested Ly the hardened bur-like calyx.

1. A. Eupatorium (Agrimony). Leaves interruptedly pinnate; leaflets oblong-lanceo-
late, serrate, hoary with hairs on tho under side ; some small lobes interposed.
Spikes lotg, rod-like. Flowers yellow.———Hedye-rows and woods,

N.B. This genus offers so direct a transition to SaNauIsonss (p. 109), that it would
actually belong to them if it had no petals.

Fig, CXXV], b.~Agrimonia Bupatoria ; ¢. a perpendicular section of flower.
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Sub-Order II. PoMEE.

¥esENTIAL CiraracTER.—Calyx superior.  Ovaries from 1 to 5, adher-
ing more or less
to the sides of
the calyx and
each  other ;
styles from 1 to
5 stigmas sine
ple.  Fruit a
pome, 1- to 5-
celled ; the en-
docarp cither
cartilaginous,
spongy,or bony.

Fig. CXXVIL q'rees orshrubs.
Leaves alternate, stipulate, simple, or compound. ZFlowers in terminal
cymes, white or pink.

Pryrus.

Calyx 5-toothed. Petals roundish, spreading. Styles 2, 3, or 5. Fruit fleshy, with 5
distinet cells. Endocarp cartilaginous. Seeds 2 in ecach ccll.  Testa cartilagi-
nous.—Trees with serrated, undivided, or pinnated leaves, and cymose flowers.
Bractese deciduous,

Fig. CXXVIIL

Fig. CXXVIL—1. A perpendicular section of an apple ; lc. remains of the calyx; e. rcmair‘xs of sta-
mm‘f ; te. fleshy sides ofpﬂg calyx tube; end. endocarll;p; 1;: mesocarp ; ep. epicarp; g. seed ; 2. & Cross
«ction of tha same.

Fig, CXX VIIL—Pyrus communis, the Penr-Tree, 1. A flower divided vertically ; 0. ovary ; ot. stylos

sepals; e. stamens ; . petals; 2.8 cross section ; 3. a perpendicular section of a ripe fruit.




62 SCHOOL BOTANY.
1. P. Malus (Apple). Leaves simple, serrated, rugose. Flowers in a simple sessile

umbel. Fruit umbilicate at each end, not gritty, round. Orchards and gardens.
2. P. communis (Pear). Leaves simple,

N ovate, serrated, Flower-stalks corymbose.
\ \ Fruit turbinate, gritty. Orchards and

gardens.

3. P. Aucuparia (Mountain Ash). Leaves
pinnate ; leaflets uniform, serrated, smooth.
Ylowers corymbose. Styles about 3. Fruit

globular, Plantations and woods.

) 4. P. torminalis (Service T'rce). Leaves
:ﬂ ™ cordate, ovate : lobed in a pinnatifid manner,
- when young downy beneath. Flowers corym.
\ bose. Woods and plantations.

CRATAGUS,

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

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

Sub-Order 111. AmycpaLEE.
Lssentiar CnarAcTER.— Calyr with the tube lined with a waxy disk.
Carpel superior, solitary.  £%uit a drupe.
AMYGDALUS.

Drape covered with a woolly skin,and having astone marked by deep irregular furrows,

L. A. communis (4dlmond). Flesh of the drupe dry, splitting spontaneously into
two valves. Gardens, A tree.

2. A. Persica (Peach.) Flesh of the fruit juicy, not splitiing. Gardens. A
tree. No doubt a cultivated varicty of the almond.

CERASUS,.

Vernation conduplicate. Drupe
not covered with bloom,
with a smooth stone not
furrowed at its inner edge.

Fig. CXXXI.

1. C. Wsitanica (Portugal
Laurel). Racemes straight,
axillary, longer than the leaf.
Leaves ovate-lunceolate, ser-
rated, not glandular, ever-
green. Gurdens.

2. C. Laurocerasus (Com-

Fig. CXXX, mon Lawrcl), Racemes shorter

than the leaves. Leaves ovate.

lanc. olate, distantly serrated, coriaceous, evergreen. Fruit black, round, bitter,
Gardens. A native of the Coast of the Black Ses.

Fig CXXIX.—Leaf of Pyrus torminalis.
Fig. CXXX.—~Umbel of the common Cherry.
Fig. CXXXI,—Vertical section of the flower of a Cherry: o. ovary: s. scpal; p. petal e. stamens.
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8. C. Padus (Bird Cherry). Racemes long, pendulous. Leaves ovate-lanceolate,
acuminate, thin; smooth be-
neath, with spreading serra-
tures. Fruit round, bitter.

4. C. communis (Cherry)-
Uwmbels many-flowered, be-
fore the leaves. Leaves flat,
smooth, sbining, somewhat
coriaccous, elliptical, all acu-
minated. Gardens.

PRUNUS.
Wernation convolute. Drupe
covered with bloom, with
a smooth stone decply fur-
rowed at its inner edge.

1. P. Armeniaca (Apricot.)
TFlowers lateral, solitary or in
pairs, on short stalks. Leaves
ovate, somewhat cordate.
Fruit downy. Gurdens.

2. I domestice (Plum).
Flower-stalks solitary or in
pairs.  Leaves  lanceolate-
ovate.  Branches  without
thorns. Gurdens.

3. P. spinosa (Sloe, or Bluck-
thorn). Flower-stalkssolitary.
Leaves lanceolate, smooth.
Branches thorny at the end.
Hedge-rows. Fruitvery

ORDER XXIV. ONAGRA-
CE/E.—ONAGRADS.
EssextiaL CHARACTER,
— Calyxz superior, tubu-
lar, with the limb 4-lobed;
the lobes cohering in
various degrees, with a
valvate mstivation. Pctals
Vig. CXXXL b. equal in number to the
lobes of the calyx, into
the throat of which they are inscrted. Stamens 4 or 8, inserted into the
calyx ; filaments distinet ; pollen triangular, usually cohering by threads.
Ovary of 4 cells 5 style filiform ; stigma cither capitate or 4-lobed. Fruit
baccate or capsular, many-sceded, with 4 cells.  Secds numerous.— Herba-
reous 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 all the purts of the flower, will usually indicate this

order with sufficiecnt precision, if attention is paid to the ovary being
infertor.

EPILOBIUM.
tlulyx tubular, with a 4-parted limb, which falls off after flowering. Petals 4. Sta-
mens 8. Capsule linear, bluntly 4-cornered, with 4 cells, 4 valves, and many seeds.
Seeds pappose.—Herbaceous plants. Leaves opposite or alternate. Flowers axillary
and soljtary, or terminal in spikes, purple or rose eolour.

Fig. CXXXI. b.—Cerasus Laurocerasus.
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1. E. angustifolium (French Willow). Leaves scattered, linear-lanceolate, veiny,

smooth. Petals unequal. Stamens declinate.

Fis. CXXXT. ¢

Gardens.

2. E. lirsutum (Codlings and Cream). Leaves half clasy-
ing the stem, ovatelanceolate, hairy. Stem copiously
branched. Root creeping. Meadows and ditches.

3. E. montanum, Leaves stalked, ovate, toothed. Stem
round. Stigma in 4 deep segments. Hedye-rows,

(ENOTHERA.

Calyx tubular, decidnous, with a reflexed 4-p~rted limb, the
segments of which cohere irregularly. DTetals 4. Sta-
mens 8, TPollen cohering by threads. Stigma 4-lobed.
Capsule linear or winged, with 4 cells, 4 valves, and many
seeds. Sceds nuked.—Herbaceous plants., Lecaves alter-
nate, toothed, or pinnatifid. Flowers sessile, axillary,
soﬂitary, or in terminal spikes, purple, red, yellow, or
white.

1. . biennis. Leaves ovate-lanceolate, flat. Stem rough,
somewhat bairy. Stamens equal. Petals undivided.
Grardens.

CIRCXA.
Calyx 2-parted. Petals 2, obcordate. Stamens 2, alternate
with the petals.
1. C. lutetiuna (Enchanter's Nightshade). Stem erect.

Leaves ovate, slightly toothed, opaque and downy.
Wouds. Flowers white.

ORDER XXV. LYTHRACEL.—LYTHRADS.

EssustiaL Cnaracrer.— Calyz monoscpalous, tu-
bular, the lobes with a valvate or separate sestivation,
their sinuses somctimes lengthened into other lobes.
DPetals inserted between the lobes of the calyx, very
deciduous, sometimes wanting.  Stamens inserted
into the tube of the calyx below the petals, to which
they are sometimes egqual in number; somectimes
they are twice, or cven thrice, and occasionally four
times as numerous ; anthers 2-celled, opening longi-
tudinally.  Ovary superior, 2- or 4-celled; style
filiform ; stigma usually capitate. Capsule mem-
branous, covered by the calyx. Sceds numerous,
small.— Herbs, rarely shrubs. Branches frequently
4-cornered. Leaves opposite, scldom alternate, entire,
without either stipules or glands,  Ilowers axillary,
or in terminal spikes or racemes.

*,* No other European plants have a tubular strongly ribbed calyx, below the
sinuses of which the petals are inserted, and stamens growing to the tube of
the calyx some distance below the insertion of the petals.

LYTHRUM.

Calyx eylindrical, striated, with 8 to 12 tecth, of which 4 to 6 are Droader than the rent
and erect, the others smaller aud spreading.  Petals 4 or 6, inserted into the orifico
of the calyx, opposite the smaller lobes of the calyx. Stamens situated in the middle
or at the base of the calys, twice as numerous as the petals, or occasionally fower,
Capgule-oblong, 2-celled, many-sceded, included in the calyx.—Erect herbaceous
plants,  Leaves opposite.  Stems square, Fiowers purple, axillary.

TPig. CXXXI. c.—Lythrum Salicaria
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1. L. Salicaria. Leaves opposite, lanceolate; heart-shaped at the base. Tlowers
in wixorled leafy spikes. Stamens 12. Ditches and meadows. Flowers large,
purple.

ORDER XXVI. MYRTACEZ.—MYRTLE BLOOMS.

Essentian Cnanracter.— Calyx superior, 4- or 5-cleft.  Petals equal in
number to the segments of the ealyx, with a quincuncial wmstivation. Stamens
twice as many as the petals, or indefinite. Ovary inferior, 4- 5- or 6-celled ;
style simple ; stigma simple.  Fruit fleshy.  Seeds usually indefinite,
variable iu form.—T'rees or shrubs. Leaves opposite or alternate, entire,
with transparent dots, and usually with a vein running parallel with their
margin, luflorescence variable, usually axillary.

*y* The dotted leaves and inferior ovary distiuguish Myrtacess among European
plants, and arc often not a bad wark of distinction in other countries.

MYRTUS.

Tube of the calyx roundish ; thelimb 5-parted. Petals 5. Stamens distinet. Fruit, a 2.
or 3-celled juicy
berry, crowned
by the limb of
e S the ealyx.
/‘ff,} 1. M. commu-
oo s (Maptle).  Pe-
W duncles  solitary,
1-flowered, rather
shorter than the
leaf.  Bracts 2,
linear, deciduous,
below the flower.
Leuves ovate or
lanceolate, acute.
Fig. CXXXIL e (R dens,
Common in the Fig. CXXXIIL
warm parts of the
South of Europe,

ORDER XXVII. CRASSULACE.E.—HOUSELEEKS.

EssextiaL  CHARACTER.—Sepals & or 6. Petals the same number,
regular, and sharp-pointed.  Stumens inserted with the petals, cither equal
to them in number and alternate with them, or twice as many, those oppo-
site the petals being shortest, and arriving at perfection after the others,
Hypogynous scales several, 1 at the base of cach carpel.  Ovaries of the
same number as the petals, opposite to which they are placed, 1-celled,
tapering into stigmas.  Fruit consisting of several follicles, opening by the
suture in their face.  Sveds attached to the margins of the suture,.—Sucecu-
lent kerds or shrubs.  Leaves entire or pinnatifid : stipules none.  Flowers
usually in eymes, sessile, often arranged unilaterally along the division of
the cymes.

*»* The peculiarly regular alternation of all the parts of the Hlower, and the separa-
tion of the carpels, which Jook like petals rolled up, distinguish these plants
from all others belonging to the Flora of Europe, cspecially if the succulent
leaves are taken into account. 1t is to be remarked that the corolla is some-
times monopetalous,

g. CXXXII.—Myrtus cornmunis. Fig CXXXTIL—A perpendicular soction of its flowar,
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RHODIOLA.
Flowers by abortion diccious. Calyx 4-parted. Petals 4, Stamens 8. Carpels 4,
capsular, many-secded.
1. R. 70sea. Leaves oblong, serrated at the tip, smooth. Root fleshy. Stem simple.
Rocks and woods. Calyx purple. Petals yellowish.

SEMPERVIVUM.

Sepals from 6 to0 20, slightly cohering at the base. Petals, the same number, acuminate,
Stamens twice ns numerous as the petals. Hypogynous scales lacerated, Fruit of
as many parts as there are petuls.—Herbaceous perennial plants or shrubs; propa-
gated by offscts arising from the axils of the leaves. Leaves thick, fleshy. Flowers
in cymes, corymbs, or panicles, white, yellow, or purple.

1. S. tectorum (Houseleek). Leaves fringed, offsets spreading. Edges of the petals

‘hairy, entire,——————Roofs of cottuges and sheds.

SEDUM.

Sepals 5, cohering at the base, turgid, and often leafy. Petals 5, spreading. Stamens
10. Hypogynous scales entire. Fruit in 5 parts.—Herbs with fleshy leaves, many
branchcs, and cymose flowers.

i) 4} VA
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Eig. CXXXIII b.

Fig. CXXXIT1. b.—Sedum Telephium ; the parplo variety.
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1. 8. Telephiwm (Orpine). Leaves flattish, serrated. Corymb leafy. Stem orect.
—— Mountainous woods. Varies with lenves and flowers cither green or purple.

Fig. CXXX1V.

1. S. acre (Stonecrop). Leaves alternate,
nearly ovate, thick, tumid, spurred at the
bagse. Cyme of three smooth branches,
leafy.———0ld walls. Flowers yellow.

2. 8. album. Leaves oblong-cylindrical,
obtuse, spreading. Cyme much branched,
smooth. Petals lanceolate. Old walls.
Flowers white.

ORDER XXVIII. GROSSULARIACEE~—CURRANTWORTS.

EsseNTiAL Craracter.—Calyr superior, 4- or 5-parted, regular.  Pefals
5, minute, inserted in the throat of the calyx. Stamens 5, inserted a}ter-
nately with the petals, very short. Ovary l-celled, with 2 opposite parietal
placentr ; ovules numerous ; style 2- 3- or 4-cleft. Berry crowned with the
remains of the flower, 1-celled ; the eell filled with pulp. Seeds numerous,
suspended among the pulp by long filiform cords ; festa externally gelatinous,
adhering firmly to the albumer; embryo minute.—Skrubs, either unarm(?d
or spiny. Leaves alternate, lobed, with a plaited vernation. Flowers in
axillary racemes, with bracts at their base, rarely unisexual.

. CXXXIV.—Sedum acre. 1. A flower; 2. a ripe earpel, after dchiecence, with sends \o7°)
atickingto the placente (pl.) on its edges; 3. a section of & geed.
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RIBES.

The character the same as that of the order ; this being the only genus,

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

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

3. R. Grossularia (The Gooscberry). DTrickles 1, 2, or 3 under cach bud. Branches
otherwise smooth, spreading. Stalks single-flowered,  DBracts elose together.  Seg-
ments of the calyx reflexed, shorter than the tube. ————— Hedyes and gurdens.

ORDER XXIX. SAXIFRAGACEXE—-SAXIFRAGES.

Essuntian Cuaracter.—Calyx cither superior or inferior, of 4 or 5
sepals, which coliere more or less at their base.  Pelals 5, Stamens 5-10 ;
anthers 2-celled, bursting longitudinally.  Disk cither hypogynous or peri-
gynous, sometimes nearly obsolete, sometimes annular and notched. Ocary
inferior, or nearly superior, consisting of 2 carpels, cohering more or less
by their face, but distinct and diverging at the apex. Stigmus sessile on
the tips of the lobes of the ovary. J7ruit generally a membranous 1- or 2-
celled capsule, with the cells divaricating whenripe. Seeds numerous, very
minute.— Herbaceous plents, often growing in patches. Leaves simple,
either divided or entire, alternate, without stipules.  Flower-stems simple,
often naked.

*x* All European plants with polypetalous flowers, and two divaricating many-

seeded carpels, belong to this order, which is otl:orwise much like Rosacese.

SAXIFRAGA,

«Calyx 5-lobed, erect. Petals equal. Stamens 10, perigvnous. Disk obsolete. Capsule
half inferior, with 2 cells. Stamens generally branching, and forming tufts, some-
times simple.  Leaves usually divided more or less. TFlowers white or purple, sel-
dom ycliow.

1. S, granulate. Leaves kidney-shaped, lobed. Stem panicled, leafy. Root gra-
nulated. Hedgerows. Flowers white,
ROBERTSONIA.

Calyx 5-leaved, reflexed. Petals equal, or nearly so. Stamens 10, hypogynous. Disk
obsolete. Calyx superior, with 2 cells. Sceds globose.— Stems brauching and form-
ing dense tufts. Leaves broad, notched, often cartilaginous at the edge. Flowers
white or pink, rarely pale ycllow.

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

ORDER XXX. APIACE/E -UMBELLIFERS.

Essextian  Criaracter.—Calyx superior, cither entire or 5-toothed.
Petols 5, inserted on the outside of a fleshy cpigynous disk ; usually in-
flexed at the point.  Stamens 5, incurved in wstivation. Ovary in-
ferior, 2-celled ; crowned by a double fleshy disk ; sfyles 2, distinet ;
stigmas simple.  Frait consisting of 2 carpels, separable from a common
axis, to which they adhere by their face (the commissure) ; cach carpel
traversed by elevated rédges, of which 5 aie primary, and 4, alternating
vith them, secondary ; the ridges are scparated by channels, below
which are often placed, in the substance of the pericarp, certain linear
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receptacles of ‘coloured oily matter ealled vittw.—Herbaceous plants, with

T CXXXV,

fistular furrowed stems. Leaves
usually sheathing at the base.
Flowers in umbels,

¥.* The  flowers
N growing  in
B\ umbels, the
| h superior pe-
.‘[
[/

tuls  turned
in at their
points, and Yig. CXXXVL

the inferjor fruit, which splits into halves, commonly
called seeds, are of themsclves suflicient tv distinguish
this order.

HYDROCOTYLE.,
LB Calyx an obsolete margin,  Fruit compressed at the side, 8o as to
Fig. CXXXVIL form 2 little shields.  Carpels with 5, filiforma ridges, those of

the keel and sides nearly obsolete, the intermediate arched, without vitte.—

Creeping herbs, with simple leaves, and green obscure flowers.

1. H. vulyaris (Shecprot). Leaves orbicular, peltate, smooth. —Bogs and
marshes. A small stemless creeping plant, with the greenish-yellow flowers hidden
below the leaves.

ALIUM.

Calyx an obsolcte margin.  Petals roundish, entire, with an involute point. ¥ruit round-
ish, contracted at the sides, double. Carpels with 5, fihform equal ridges, of which
the lateral form a margin. Channels with single vittw, except the outermost,
which have sometimes 2 or 3.—Involucre none. Flowers whitc.

1. A. graccolens (Celery). Leaflets of the stem-leaves wedge-shaped.
rowed,——— Marshes.  Gardens.

PETROSELINUM.

Calyx an obsolete margin.  Fruit ovate, contracted al
the side,nearly double. Carpels with 5, equal,
filiform ridges, of which the lateral form a margin.
Channels with siugle vittee.—Universal involucre
few-leaved ; partial many-leaved.

1. P. sativum (Parsley). Stem erect, angular, Leaves
shining, tripinnate, with the lower leaflets ovate-
cuneate, trifid and toothed, the upper ternate, lanceo-
lute, entire, und trifid. Gurdens. Fig. CXXXVIL*

ZEGOTODIUM.
Calyx an obsolete margin. Fruit compressedat theside, oblong. Carpels with 5, filiforin
ridges, of which thelateral form a margin. Channels without vittze. Involucre none.
1. L. Podagraria (Goutweed). Stem decply furrowed. Leaves biternate and
ternate ; lealiets lauceolate-ovate, acuminate.——-— Hedgerows.,

Fig. CXXXV.—A flower of an umibelliforous plant.

Fig. CXXXVL—1"mit of common Anise. A. a perfect and ripe fruit; g. the cpigynous disk ¢
0, q. primary ridges ; k. pedicel ; b b. channels; C. a perpendicular scetion of one halt; g. disk ;
f. embryo; a. back ; 4. cominissure ; . albumen ; D. a cross section of A. ;3 @ and b. as before ;
e @itta ; T, a portion of the rind of the fruit nore magniticd, . b. ¢. as before.

Fig. CXXXVIL—Twolobos of the fiut of Angelica, adhering to their double axis or earpophare.

Tig. CXXXVIL*—a. I'ruit of Petrosclinum, nutural size; b, a hLalf truit magnified ; ¢, .
saction of the wune,
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@ENANTHE.

Calyx 5-toothed. Petals obovate, emarginate, inflexed.  Fruit nearly taper, crowned
by the erect styles. Car-
pels with 5, rather convex,
obtuse ridges, of which the
lateral form a margin,
andareratherbroader than
the others. Channels with
single vittee. Axis want-
ing.—Universal involucre
wanting ; partiai many-
leaved. Flowers white.
1. E. crocata( Water Drop-

wort). Leaflets all wedge-

shaped, many-cleft, nearly
uniform. Fruit linear-ob-
long, with slender ridges.

Ditches and meadows.

One of our most dangerous

poisons. Its leaves have

always a very dark green
colour.

2. (E. fistulosz. Root send-
ing forth runmers. Stem-
leaves pinnate, cylindrical,
tubular. Universal involucre
mostly wanting.——Marshes
and ponds.

FENICULUM.

Calyx obsolete. Petalsround-
ish entire, with a nearly
square, retuse, involute
segment. Fruit nearly ta-
per.  Carpels with 5, pro-
minent, obtuscly kecled
ridges, of which the lateral
form a margin, and arc
rather broader than the
others. Channels with 1
vitta. — Involuere mnone. Fie. CXXXVLLL
Flowers yellow.

1. T. officinale (Fennel). Stem round at the base.  Leaves cut into very fine capil-
lary segments. Involucre none. Gardens. ’

PASTINACA.

Calyx almost obsolete. Petals roundish, entire, involute, with abrond, inflexed, blunt,
middle segment. Fruit flattened at the back, surrounded by a dilated flut margin.
Carpels with very fine ridges ; the 3 dorsal equidistant, the 2 lateral contiguous to the
dilated margin. Channels with single vittae.—Involuere neither universal nor partial,
or with very few leaves. Flowers yellow.

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

o;' o(lijlong-obtuse, crenated leaflets, of which the lateral are lobed at the base.

Gardens.

TORILIS.

Calyx 5-toothed. Petals obovate, emarginate, inflexed ; the outer larger than the others,
and bifid. Fruit contracted at the side. Carpel with the 5 primary ridges bristly, of
which the 3 middle are dorsal, and the 2 lateral ones in the plane of the commissure ;
the secondary ridges obliterated by the multitude of prickles which cover the channels.
Channels under the prickles with single vittee—Involucre variable ; the partial many-
leaved. Flowers white or pink.

1. T. Anthriscus. Umbels of many close rays. General involucre many-leaved.

Leaflets pinnatifid. Branches nearly upright. Hedgerows.

Fig. CXXXVIIL.—Qnanthe crocata.
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ASTRANTIA,

Calyx with leafy teeth. Petals erect, with the point very long and bent } ]
Carpels compressed from the back, with § raised, inﬁthed, Ei)laited an?l 1:;1;:;{:1;
ridges, having between them
smallerfistular ridges. Vittao
0 ——. Involucre large,
leafy, coloured, longer than
the umbels, which are
simple.

1. A.major. Radical leaves
palmate,5-parted, with obovate
acute unequally cut segments.
Leaves of involucre entire or
with 1—2 teeth at the end.
Teeth of calyx acuminate
J mucronate. ————— Gardens.

; Germany, &c. Leaves of the

ERYNGIUM.

Calyx with leafy teeth. Petals
erect, with the point very
long and bent inwards.
Fruit  terete, obovate,
covered with scales or
tubercles; the carpels desti-
tute both of ridges and
vitte,——Flowers capitato.
Involucre very long, spiny,
usually blue or green.

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

1. E.maritimum (Sca Holly).
Leaves ternate, bipinnatifid,
with netted veins and spiny
teeth; the radical petiolate,
the cauline auriculate and
stem-clasping lacerated. Stein
panicled, straggling.  Invo-
lucres blue, longer than tho
round flower-heads,——Sandy
sea coast. Roots, when boiled
in sugar, form candid Eryngo
root, a rather agreeable aro-
matic sweetneat.

Fig. CXXXVIIIL. b. BUPLEURUM.

Culyx obsolete. Petals roundish, cntire, closely rollea
up, with o 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.

- F% CXXXVIIL b.—Past/ .casativa; 1. Its fruit scen from
the back, magnified ; 2. its ansverse section.



68 ¢ SCHOOL BOTANY.

L B. fruiicosum. Shrubby, orect, branched. Leaves evergreen, oblong, leathery,
shining, sessile. Bracts of the involucre oblong. Common n ga/rdeng, especially on
the challky cliffs of the South coast. South of Europe. A small but beautiful evergreen
bush, remarkablo for withstanding the action of the sea breezes. . .

2. B. rotundifolium (T%wrough-wax). An annual, Leaves perfoliate, roundish
oval, Channels of fruit striated.——Cornficlds in the autumn, here and there. The
vulgar name seems to have been derived from the peculiar appearance of the stem,
which seems as if it grew through (or thorough) the leaves ; from the old English verb
to “wax,” to “grow.”

DAUCUS,

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

V)1 L D. Carota (The Common

.&, 2 > Carrot). A biennial, with a

\\
Cuen & W &\ fleshy tap-root. Stem hispid.
%” %2 ey “\;‘3 ) (\C’Z - Leaves 2—3-pinnate, notat all

nules whoselobes arelanceolate
and cuspidate. Leaflets of tho
involuere trifid and pinnatifid,
as luong as the umbel.
Common tn fields and pastures,
Flowers white or tinged with
pink. Undoubtedly the wild
state of the Garden Carrot.

SMYRNIUM,

Fruit contracted at the side.
Carpels  reniform -globose,
didymous, with 3 principal
sharp primary ridges, and
two less evident oncs at the
edge. Channels with nume-
rous vitte. Albumen invo-
lute.

1. 8. Otusatrum (Alexanders),

A perennial.  Stem angular

and furrowed. Leaves of stem

lernate, with a broad sheathing
base ; leaflets large, broadly
ovate, Jobed and serrated.

Waste places. Formerly grown

in gardens, as Celery now is.

Flowers grecuish, in very close

umbels,

Fig. CXXXVIIL . Fiz. CXXXVIIL d.

Fig, CXXXVIIL e,—Daucus Curota ; 1. a flower ot the ray ; 2. a transversc section of a carpel—
both magnitfied.
Fig. CXXXVIIIL &.—~Carpels of Smyrnium Olusatrum.
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Caryx obsolete. Petals obovate, emarginate, inflexed. Fruit roundish-ovate. Carpels
with 5, elevated thick, acutely keeled ridges of which the lateral form a margin, and
are rather wider than the others, surrounded by a somewhat winged keel. Chanuels
with one vitta.—Universal involucre wanting ; partial 3-leaved, pendulous. Flowers
white.

Fig. CXXXIX.

Fig. CXL.
1. . Cynapuwm (Fool's Parsley). Leaves uniform ; leaflets wedge-shaped, decurrent,

with lanceolate segments. Waste Places. Another very poisonous species. It
is readily known by its one-sided involucre and corky-ribbed fruit, ;

HERACLEUDM.

Calyx 5-toothed. Petals obovate, emarginate, inflexed ; the outer
often radiant and bifid. Fruit flattenedat 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 inve-
lucre deciduous; partial many-leaved, Flowers large, white.

1. H. Sphondyliwm (Cow Parsnep). Leaves pinnate; lcaflets
pinnatifid, cut and serrated. Ovary downy. Fruit oval, obtuse,
emarginate, smooth. Roadsides, hedgerows, dec.

Pig. CXXXIX.—Zthusa Cynapium. Fig. CXL. b.—Fruit of Heracloum Sphondylium, with vittee.
Fig. CX1L.—Tho same in fruit. A. ripe fruit, B. a half fruit or mericarp scon on the side of the
commissure ; C. a perpendicular section of a mericarp; D. a transverso do. In these figures the
letters signify—a. ridge, . chunnel, c. vitte, d. albumen, /. embryo, g. remains of styles.
G2
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SCANDIX,

Calyx an obsolete margin, Petals chovate, truncate, inflexed. Fruit compressed at the
side, with a very long beak. Carpels with 5, obtuse, equal ridges, of which the lateral
form a margin, Channels without vittse, or with scarcely any.—Universal involucre
none, or few-leaved; partial 5- or 7-leaved. Flowers white,

1. 8. Pecten (Venus's Comb). Fruit nearly smooth, with a bristly-edged beak. Um-
bels simple ; solitary or in pairs. Leaflets of the involucre jagged. Petals inflexed at
the point. Zcdges and woods.

CONIUM,

Calyx an obsolete margin. Petals obovate, emarginate, inflexed. Fruit compressed at
the side, ovate. Carpels with 5, prominen®, wavy, crenated, equal ridges, of which the
lateral form a margin. Channels with many streaks, but no vittee.— Universal invo-
lucre few-leaved ; partial 3-leaved, halved.

WENTIS =)
<N
*3_—-’}{',)’/’,,,[,1‘\\3/,;‘ -
Fig. CXLI. Fig. CXLII.

1. C. maculatwm (Hemlock). Stem polished and spotted, much branched. Leaves
decompound. Leaflets of the involucels lanceolate, shorter than the partial umbels,
Pields, hedges, and roadsides. A valuable medical plant, but also a dangerous
nareotic poison.

N.B.—The beantiful figures CXXXIX., CXL., and CXLI., are taken, with the kind per-

mission of Mr. Bell, from an excellent paper on the distinction of Anise, Fool’s Pars-
ley, and Conium, by Dr. Pereira, in the Pharmaceutical Journal.

Fig. OXLI.—Conlum maculatum.

Fig. CXLIL—A. ripe fruit seen from the side; C.longitudinal section of a mericarp; D. traus-
varse section of the whole fruit; a. ridge, d. channel, d. albumen. /. cmbryo, g. remains of the styles,
i, axis,
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CORIANDRUM.

Calyx 5toothed. 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 testa.

Tig. CXLIL b.

1. O satwwum (Coriander). An annual. Lower leaves 8-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 illusiration of the changes in form undergone
by leaves, in the progress of developement; and ig of itself a proof of the truth of
the views of morphologists, and of the doubtful importance of mero forms of foliage
in distinguishing the species of plants. Of this the young student cannot be too
often made aware.

tFig. CXLIIL b~Coriandrum sativum, with its fruit at the side maguified, and a cross section
of a carpel.
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ANTHRISCUS.
Calyx an obsolete margin, Petals obovate, truncate, or emarginate, inﬂequ, often very
ort.  Fruit contracted at the side, beaked. Carpels almost taper, without ridges,
the beak only having 5.—Universal involucre none ; partial, many-leaved. Flowers
white,
1. A. sylvestris. Umbels terminal, stalked. Leaflets of the involnere ovate, mem-

branous.  Leaves triply pinnate; leaflets ovate, pinnatifid, rough-edged. Hedges
and woods.

CHEROPHYLLUM.

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 a margin, the commissure with a deep furrow. Channels with a single vitta.
—Universal involucre wanting, or few-leaved ; partiul of several leaflets. Flowers
white.

1. C. nodosum. Stem swollen under the nodes Leaves ternate, bipinnate ; leaflets
ovate, pinnatifid, cut and toothed. Fruit hispid. Stigma suhsessile.—— Hedges.
2. C. temulum, Fruit nearly smooth. Stem rough, swollen under each joint.

Leaflets pinnatifid, with blunt lobes. Styles recurved, as long as the disk.
Hedges.

The following are additional natural orders of this sub-class, included in

the European Flora, but consisting of only a small number of species, and
of less importance than the preceding.

Tig. CXLIL c.

¥z, CXLIL ¢.—Hedera Helix ; the common Ivy, in flower,
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ARALIACEZE—IVYWORTS, or ARALIADS,

EssEntiAL CHARACTER.— Calyz superior, entire, or toothed. Petals
definite, 5 to 10, deciduous, valvate in astivation, occasionally absent.
Stamens equal in number to the petals, or twice as many, arising from
within the border of the calyx,
and from without an epigynrous
disk, Ovary inferior, with more
cells than 2; ovules solitary,
pendulous; styles equal in number
to the cells, sometimes connate ;
stigmas simple. Fruit succulent
or dry, consisting of several
l-seeded cells.  Seeds solitary,
pendulous, adhering to the peri-
carp. Trees, shrubs, or herba-
ceous plants, with the habit of
Unmbellifers.

*.*.The Ivy (Hedera Helix) and the
Moschutel (Adoxa Moschatel-
lina) are the only two Euro-
pean plants of this order,
which differs from Umbelli-
fers chicfly in having valvate
petals, and more cells to the
ovary than 2.

. CXLIIL

PORTULACACEZ.—PURSLANEWORTS.

EssenTiaL Caaracter.—Sepals 2. Petals 5. Stamens 5, or fewer.
and opposite the petals to which they adhere, or indefinite in number, and
distinct.  Ovary superior, 1-celled, many-seeded, with a few central pla-
cente.  Fruit capsular.— Herbaceous plants with inconspicuous flowers.

Leaves succulent, without stipules. .
*.* Common Purslane (Portulace olcracea), and two or three obscure weeds, are the
only European speeies of this order, which is precisely marked by its 2 sepals,
5 petals, and superior 1-celled many-sceded ovary, with a free central placenta

HALORAGEZE~—HIPPURIDS.

EssexTiAL CHARACTER.—Calyx superior, with a minute limb. Petals
minute, or wanting. Stamens equal in number to the petals, or occasionally
fewer. Ovary adhering inscparably to” the ealyx, with 1 or more cells ;
style none ; stigmas equal in number to the cells ; ovules pendulous.  Fruit
dry, indehiscent, membranous, or bony, with 1 or more cells.  Sceds solitary,
pendulous.—Herbaceous plants or under-shrubs, often growing in wet places
Leaves either alternate, opposite, or whorled.  flowers axillary, sessile,
occasionally moncecious or diacious.

#* Weeds, usually inhabiting wet places. Hippuris vulgaris (the Horsctail) and

Myriophyllum are the principal European forms. The order is, probably, a
mere degeneration of Onagracee, to which it certainly is nearly allied.

Fig CXLITL—Adoxa Moschatcllina. 16 is to be obscrved that the petals of this plant often
sfow together at the base, so as to form a monopetalons corolla, on which account and as it is
flicult to discover in a natural arrangement, it is here figured,
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RESEDACEZ—WELDWORTS,

EssENTIAL CiARACTER.— Calyz many-parted. Petals lacerated, unequal,
Disl hypogynous, one-sided, glandular.  Stamens definite; filaments erect ;
anthers 2-cclled, opening longitudinally. Ovary sessile, 3-lobed, 1-celled,
many-seeded, with 3 parictal placentz ; stigmas 3, glandular, sessile.
Fruit dry and membranous, or succulent, opening at the apex. Seeds
several, reniform, attached to 3 parietal placentse.— Herbaceous plants
with alternate leaves, the surface of which is minutely papillose; and
ninute, gland-like stipules.

*.* The garden Mignonette (Reseda odorata), and the common wild flowers

Reseda Luteola, or Weld, and R, lutea, are representatives of this curious but

inconsiderable order. Weld is a8 common unnual, employed in making o
yellow dye.
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CHAPTER VI
OF COROLLIFLORAL EXOGENS.

Tus following are the principal orders of
this sub-class, viz. :—

Cucurbitaceee* ; Cornacese ; Caprifolia-
ceme; Stellatee ; Valerianaces ; Dipsaces ;
Compositee* ; Campanulaceze* ; Ericacea*;
Primulacez ;Gentianacese ; Convolvulacese;
Boraginaces ; Labiate ; Solanacese ; Scro-
phulariacese ; Lentibulariaceso ; Plantagi-
naceze ; Plumbaginaceze.

The differences between these orders are
shown in the following short characters :—

Cucurlbitacee.—Flowers unisexual. Se-
pals, pctals, and stamens, 5 each. Carpels
united into an inferior l-celled ovary, with
3 parietal placentee. Fruit fleshy.

Cornacee.—Sepals, petals, and stamens,
4 cach. Carpcls united into an inferior,
2-celled ovary, with solitary pendulous
ovules, and a single style. Fruit a drupe.
Stem round.

Caprifoliace.—Sepals, petals, and sta-
mens, 5 each. Carpels united into an
inferior 1-3-celled ovary. Fruit not a
drupe.

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

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

Dipsacee. — Calyx with a membranous
or pappose limb, and enclosed in an in-
volucel. Anthers distinet. Ovary soli-
tary, inferior, with one pendulous ovule.

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

Campumulacee.—Sepals, petals, and sta-
mens, 5 each. Filaments broad, and val-
vate at the base. Ovaries united into an
inferior, many-celled, many-seeded pistil,
with a thick hairy style,

Ericacce.—~Sepals, petals, and stamens, |

4 or %; the latter hypogynous. Anthers
opening by pores. Carpels united intoa
superior, many-celled, many-seeded pistil.

Primulacee. — Sepals, petals, and sta- |
mens, 5 each ; the latter opposite the petals.

Carpels united into & superior, l-celled,
many-seeded pistil, with a free central
placenta.

Gentianacee.—Sepa.s, petals, and sta-
mens, four or five. Carpels united into a
superior, 1-celled, many-seeded pistil, with
parietal placents. Leaves ribbed, and
opposite.

Convolvulacee.~—Sepals, petals, and sta-
mens, 5 each; the first imbricated dis-
tinetly in 2 rows. Carpels united into a
superior, 2- or J-celled, few-seeded, pistil,
with erect ovules.

Boraginacce.~Sepals, petals, and sta-
mens, 5 each ; regular. Carpels united
into a superior, 4-lobed ovary. Four nuts,

Labiate.—Sepals and petals 5 each, bi-

.labiate. Stamens 2 or 4. Carpels united

into a supcrior, 4-lobed ovary, Four nuts.
Solunacee.—Sepals, petals, and stamens,
5 each. Carpels united into a superior,
2-celled, many-sceded pistil.
Scrophulariacea.— Scpals and petals b
each, irregular. Stamens 2 or 4. Carpels
united into a superior, 2-cclled, many-
secded pistil.
Lentebulariacee.—Sepals and petals 4 or
5 each, irregularly united. Stamens 2.
Carpels united into a superior pistil, with a
free, central, many-seeded placenta.
Plantaginacce.—Sepals, petals, and sta-
mens, 4 cach; the corolla very thin and
membranous. Carpel solitary, superior,
1- or 2-celled, with a unilateral stigma.
Placenta free, central.
Plumbaginacce.~Sepals, petals, and sta-
mens, 5 each; the first plaited. Ovary
solitary, superior, 1-cclled, with 5 stigmas.
Placenta free, central with a solitary
stalked ovule.

TABULAR VIEW OF TOE PRECEDING
NATURAL ORDERS.
A. Ovary inferior.

a. Ovary 1-celled, many-seeded, with pa-
rietal placentse. Iruit pulpy. Flowers
unisexual . . . Cucurbitacce.

b. Ovary 2-celled, with 1 style. Corolla
valvate. Fruit drupaceous conscli-
dated. Stemround. . Cornacce.

¢. Ovary 2-celled, with 2 styles. Corolla
valvate. Fruit composed of two dis-
tinet halves. Stem angular . Stellate.

d. Ovary 1- 5-celled, few-seeded. Fila-
ments on the corolla, Leaves opposite.
Caprifoliacee.

* The orders thus marked are not arranged in this class by De Candol}e; but it secms to me
better for the young student to regard the cssential mark of Corolliflorals to reside in tho

Monopetalous Corolla.

+ When a calyx has its border divided into bristles, or bhairs,

or thin colourless scales, or

feathery plumcs, it is called pappus, or said to be in & pappose state.
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¢. Ovary 3-celled (generally), many-seed-
ed. Filaments valvate at the hase
of the corolla .  Campanulacee.
J. Ovary 1l-celled.
a. Anthers syngenesious . (omposite.
B. Anthers free. Calyx naked.

. Anthers frce. Calyx with an in-
volucre . .« . Dipsacce.
B. Ovary supcrior.

a. Stamens hypogynous . . Ericacce.
b. Stamens epipetalous. Flowers unsym-
metrical. .

a. Ovary 4-lobed. . Labiate.
B. Ovary not lobed, 2-celled, many-
seeded . . Scroplulariacee.

7. Ovary not lobed, with a free central
placenta . . Lentibulariacce.

c. Stamens epipetalous. Flowers sym.
metrical.
a. Ovary 4-lobed . . Boraginaces,
B. Ovary with a free central placenta.
Stamens opposite the petals.
Primulacee.
«. Ovary many-sceded, with 2 parietal
placente . . . Gentianaces.
3. Ovary many-seeded, with placentee
in the axis . . . Solanacee.
e. Ovary 2- or 3-celled, few-seeded,
with erect ovules. Sepals 2 on the
outside of the 3 others,
Convolvulacee.
¢. Ovary with a free central placenta.
Stigma unilateral, Plantaginacece.
7. Do. do. do. Ovule
solitary, upon an ascending cord.
Stigmas § . Plumbaginacec,

ORDER XXXI. CUCURBITACEZE—CUCURBITS.

EsseEnTiaL CHARACTER.—Flowers unisexual.

Calyx b-toothed. Corolla

5-parted, scarcely distinguishable from the ealyx, very cellular, with strongly-

marked reticulated veins.

parcels ; anthers 2-celled, very long and sinuous.

Stamens 5, either distinet, or cohering in 3

Ovary inferior, 1-celled,

with 3 parietal placentee ; siyle short ; stigmas very thick, velvety, or
fringed.  Fruit fleshy, more or less succulent, crowned by the scar of the

calyx, 1-cclled, with 3 parietal placente.
Leaves palmated, or with palmate

lent, climbing by means of tendrils.

ribs, very succulent, covered with numerous asperities.

or yellow,

Seeds flat, ovate.—Stem succu-

Flowers white, red,

*4* These are climbing plants, with fleshy fruit, and unisexual yellow or green
flowers. The Melon, Gourd, and Cucumber, belong to the order.

Calyx 5-toothed. Co-
rolla 5-parted. &
Stamens 5; filo-
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. Mclo (The
Melon). Stem cover-
ed with rough hairs,
climbing. Tendrils
simple.Leaves heart-
shaped,with 5angles,
toothletted ; the an-
gles rounded. Fruit
romnd, or oval,
smooth, warted or

netted. Gar- Fig. CXLIV,

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

Fig. CXLIV.—Cucumis Melo. 1.$ flower and leaf; 2. section ofa & flower ; 3, the stamens, much
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MOMORDICA.

Tendrils lateral. Stamens tria
delphous, Anthers connate.
Calyx of males short. Fruit
covered with fleshy warts
finally splitting and rolling
its valves backwards.

ELATERIUM.

Stamens monadel-
phous.  Anthers
connate.  Calyx
of males campa-
nulate. Fruit his-
pid, not splitting
into valves, but
expelling the
seeds backwards
with much force
when ripe.

7%

1. M. Charantia (Balsam
Apple). Leaves palmate, tooth-
ed, smooth, shining. Fruit ob-
long, acuminate, with rows of
oblong tubercles, separated by
crowds of roundish ones.
Common in gardens. East Indies.
Fruit scarlet, splitting wheu
ripe into 3 revolute valves.

1. T. agreste (Sperting Cucun-
« 7)., Hispid, scabrous. Stem
dwarf, prostrate, not climbing.
Leaves cordate, somewhat lobed,
crenate-toothed, very rough, on
long stalks. Flowers nearly ses-
sile, axillary, ———— Gardens.
Rubbish and old walls in the South
of Europe. A violent purgative.
This is the &omordica Elaterium
of Linnwus. The expulsion of
its seeds backwards is a curioua
example of the force of what is
called Eridosmose.

Fig. CXLIV. b.—Fruit of Mcmordica Charantia,
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BRYONIA.

Flowers monamecious or dicscious. Petals scarcely cohering at the base.— & Calyx
5-toothed. Stamensin 3 parcels.— Q. Styles 3-fid.  Fruit succulent, with small,
ovate, compressed seeds, which are more or less bordered.—Tendrils 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 poison. Flowers green. Berries red.

Fig. CXLIV. c.

ORDER XXXII. CORNACE/ZE—CORNELS.

EssenTiaL CHARACTER.—Sepals 4, superior. Petals 4, oblong, broad at
the base, inserted into the top of the calyx, regular, valvate in sstivation,
Stamens 4, inserted along with the petals, and alternate with them ; antlers
ovate-oblong, 2-celled. Style filiform ; stigma simple. Drupe berried,
crowned by the remains of a calyx, with a 2-celled stone. Secds pendulous,
solitary,— ZT'rees or shrubs, seldom kerbs. Leaves opposite, entire or toothed,
feather-veined. Flowers capitate, umbellate, or corymbose.

CORNUS.

Calyx 4-toothed, deciduous. Petals 4, Stamens
4. Drupe with a 2-celled nut.—Erect deciduous
shrubs or herbaceous plants, with simple leaves,
and cymose or umbellate flowers.

1. C. sanguinea (Dogwood ). Leaves green on
both sides. Cymes naked, many-flowered, appear-
ing with the leaves, without an involucre, flat.
Hedyes. A deciduous shrub, with branches red
in the winter. Flowers white.

2. C. mascula. (The Cornel Tree or Corne-
lian Cherry) Young shoots downy. Leaves
Fig. CXLV. ovate, scunnnate. Flowers small, yellow, in little

Fig. CXL1V. ¢.—DBryonia cioica, Fig. CXLV.—ILeaf of Cornus sanguinea.
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heads, enclosed in an involucre and appearing before tho leaves,———Shrubberics.
The austere fruit was formerly used in puddings and preserves. A small tree.

Fizr CXLY.

Fig. CXLVL

Fig. CXLV. b.—Cornus sanguines, with a perpendicular section of a flower magnified.
Fig. CXLVL.—Leaf of C. mascula, e
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ORDER XXXIII. CAPRIFOLIACEA—CAPRIFOILS.
EsSENTIAL CraractEr.—(w/yz superior, with a small limb. Corolla

1 2 Tig. CXLVIL 3 4

monopetalous, 4- or S-cleft. Stamens inserted. on the corolla, distinet,
equal in number to its segments, and alternate with them. Ovary 1-3-celled,
with one ovule in onc cell, and several pendulous ones in the two others.
Fruit  succulent, —
T'rees, shrubs, or her- e
baceous plants. Leaves ~ O\ 0
opposite, without sti- ‘V%\ %
5\
D

o
: .‘J’\.~
pules. Flowers usually m\"’i)/ 7 A

in cymes, or in few-

flowered clusters :~— . ‘ IO Eyb

somctimes grown to- - ! \
gether at the base. e ‘ ; /
SANBUCTS. I
Calyx 5-cleft. Corolla ro- ’
tate, 5-lobed. Stamens -/
5. Berry 8-seeded. Up-
right deciduous shrubs,

with cymose flowers
and pinnated leaves,

1. S. nigra (The Elder
T'rec). Cymes with § main
branches. Stipules obso-
lete. Leaflets ovate. Stem
arboreous. Hedges
and woods. Fruit sue-
culent, rich purple. Em-
ployed for making wine.

VIBURNTUM.

Calyx 5-cleft. Corolla
campanulate. 5-lobed.
Stamens 5. Fruit suc--
culent, 1-seeded.—Up-
rightdeciduous shrubs,
with cymose flowers, Fig. CXLVIIL
and simple leaves, ) ’

1. V. Tinus (The Laurustine). Leaves ovate-oblong, entire, evergreen ; axils of the
veins bearded underneath. Gurdens. ’ greens

2. V. Lantana ( Wayfaring Trec). Leaves rugose, heart-shaped, serrated, veiny :

v heneath, Woods and gardens. ’ Pess ! Vi

Pig. CXLVIT.—Sambucus nigra. 1. an expanded flower ; 2. the ovary, calyx, and style ; 3. a crosg
section of the ovary ; 4.a vertical section of the ripe fruit: end, the endocarn b " 110 celly s
%, the testa or iin of the seed. P ie endocarp, or hyny lining of the cells;

Fig. CXLVIII.~The same plant in fruit,
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Fig. CXLIX,

3. V. Opulus (The Quelder Rose).  Leaves lobed.
Foot-stalks beset with glands. The exterior flowers
radiant and neuter. Marshes. The Snowball-
tree of the Shrubberies is this plant: with all its
i flowers abortive, and expanded into broad white
'ig. CL.

petals.

LONICERA.

Calyx 5-toothed, deciduous. Corolla funnel-shaped, saccate at the baso, with an erect
2-lipped limb. Stamens 5. Ovary 3-cclled, with the cells equally many-sceded.
Berry 2-celled, 2-sceded.—Upright deciduous shrubs, with simple Jeaves, and twin
inodorous flowers.

1. L. Xylosteum (The Fly Homcysuckle).
Stalks 2-flowered. Berries distinet. Leaves
entire, downy, oval.——Shrubberics. Flowers
pale yellow. Theleaves, when viewed against
the light, have minute transparent dots, as
shown in Fig. 1.

CAPRIFOLIUM.

Calyx 5-toothed, persistent.  Covolla tubular,
2-lipped, usually saceate at the base. Sta-
mens 5. Ovary 3-celled, with the cells
equally many-seeded. Berry l-celled, 1-
secded.—Twining shrubs, with simple leaves,
and capitate fragrant flowers.

1. C. perfoliatum (The Honeysuckle). Flow-
ers vingent, whorled, terminal. Leaves deci-
duous ; the uppermost confluent and perfo-
liate, Woods and Hedges.

Fig. CLL 1 2. C. Periclymenum. Heads of flowers

ovate, imbricated, terminal. Leaves all sepa~

rate, deciduous. Flowers ringent.

ORDER XXXIV, GALTACEZA—MADDERWORTS, or STELLATES.

EsSENTIAL CHARACTER.—Culyz superior, obsolete, or 4- 5- or 6-lohed.
Corolla 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 simple,
2-celled ; ovules solitary, erect; styles, 2. Fruit a double, indehiscent
pericarp, with 2 cells and 2 sceds. Seeds erect, solitary.—Herbaceous
plants, with whorled leaves, destitute of stipules; angular stems ; flowers
minute.

Fig. CXLIX,~Viburnum Lantana. Fig. CL.—Viburnum opulus,
Fig. CLI.—Lonicera Xylosteum.
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%,% These are small rough herbnceous plants, with minute white, yellow, or red
flowers, Their double fruit, angular stems and whorled leaves, distinguish
them among regular-flowered monopetalous orders.

GALIUM.
Corolls rotate, or campanulate, 5-cleft.  Fruit dry, not crowned by the ealyx.

1. G. Aparine (Goose-
grass, Whiptongue, Cleavers).
Leaves 8 in a whorl, lanceo-
late, keeled, rough, fringed
with reflexed prickles. Stem
weak. Fruit bristly,
Hedges. 'The ripe fruit is
said to be the best substitute
for coffce. Flowers white.

2. G. wliginosum. Lecaves
6 in a whorl, obovate-lanceco-
Iate, rigid, bristle-pointed ;
their edges rough like the
stemn, with recurved prickles.
Fruit smooth, smaller than
the corolla. Commons,
heaths, and ditches. Flowers
white.

3. G. verum. Leaves 8 in
a whorl, linear, channelled,
entire, rough. Flowers in
dense panicies. Fruit smooth.
Dry banks. Flowers
yellow. This plant was for-
merly used for curdling milk,
and is still called in Norfolk
¢ Cheese Rennet.” Its roots
are said to yield a better red
than Madder.

4. G. palustre (Water Bed-
straw). Fruitsmooth. Leaves
4-6 in a whorl oblong-lan-
ceolate, blunt, tapering to the
base, and rough, as well as the
loose spreading branched
stem.— Sides of ditches
and rivulets.  The plant
turns black in drying, and the
upper leaves are generally of
unequal size. Flowers whitc.

5. G. cruciatum (Cross-
wort). Fruitsmooth. Leaves
4 in a whorl, ovate, hairy,
crossing each other at righs
angles. Flowers in lateral
clustered heads, polygamous.
———Very common in hedyes
and thickets. Flowers yellow.

© 6. G. Molluyo (Greater Bed-
straw). Fruitsmooth. Leaves
8 in a whorl, elliptical, mwv-
cronate, rough at the edge.
Flowers white, in loose spreading panicles. Scgments of the corolla with a distinet point.

o * These plants are all called « Bedstraws,” because their harsh dry haulm was
formerly employed in forniing beds for the peasantry.

Fig. CLIL

Fig. CLII.—Galium Aparine, Goosegrass, or Cleavers, (Gratteron, Fr.) 1. A flower without the
and corolla; d. the disk; 4. thestyle. 2. A vertical section of aripe fruit, very much magni-
fled ; a. albumen ; & testa or sesdsin ; ¢, cotyledons; pi. placenta.
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RUBIA.
Corolla campanulate, spreading, 4- or 5-lobed. Stamens 4 or 5. Truit succulent.
1. R. tinctorum (Madder). Leaves in fours
or sixes, somewhat stalked, lanceolate, reticu-
lated, furnished at the margin with prickles
hooked backwards. Gardens. This plant
i3 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.

‘orolla funnel-shaped, with 3 or 4 segments.
Fruit dry, not crowned by the calyx.

1. A. Cynanchica. Leaves linear, 4in a whorl;
the upper oues very unequal. Flowersall 4-cleft.
¥'ruit smooth. Woods and open heaths.

2. A. odorata (Woodruff). Loaves about 8 in Fig. CLIL b
o whorl, lanceolate. Flowers panicled, on
long stalks. In woods and shady places. Flowers white. When dried a little
the plant acquires a most delicate fragrance, resembling that of Anthoxanthum
vdoratum (the Sweet Vernal Grass).

SHEBARDIA,
Cerolla funnel-shaped.  Stamens 4. Fruit crowned with a very distinct ealysx,
congisting of 4 segments, the two opposite ones of which are split at the point.
1. 8. arvensis (Ficld Madder). T.eaves 6 in a whorl ; flowers in light blue heads,
surrounded by the uppermost whorl. Corn-fields, de.

ORDER XXXV, VALERIANACEZL—VALERIANWORTS.

BEsseNTiaL CHARACTER.— Calyzx superior ; the Z/mbd cither membranous,
or resembling pappus.  Corolla monopetalous, tubular, inscrted into the top
of the ovary, with from 8 1o G Iobes, either regular or irregular, sometimes
calcarate at the base. Stamens
from 1 to 5, inserted into the tube
of ihe corolla, and alternate with
its lobes.  Owary inferior, with 1
cell, and sometimes 2 other abor
tive ones ; orule solitary, pendu-
lous ; style simple ; stigmas from
1 to 3. Firuit dry, indehiscent,
with 1 fertile cell, and 2 empty
ones,  Seed solitary, pendulous.—
Herls.  Leaves opposite, without
stipules.  Flowers corymbose, pa-
nicled, or in heads.

** Among the three following orders
this is known by the flowers
Laving no involuere, and the
stamens  being  distinet.  In
Dipsaccwe there js an involucre
to cach flower, and in Compo-
sit:c the anthers grow together
into a tube.

1 Fig. CLIIL

Fig. CLIL. b.—Rubia tinctorum. .
Fig. CLIII —Centranthus ruber. 1. A flower cut vertirally ; 2. nvertieal section of the ovary;
£c. corolla, sty. style, ca. calyx, ov. ovule; 8. transverse section of the fruit.
h:¢
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VALERIANA.
Corolla regular, 5-lcbed, without a spur. Stamens 3, otherwise as Centranthus,

1. V. oficinalis (Vale-
rian). Leaves all pinnate;
leaflets lanceolate, nearly
uniform. Meadows.

2. V. divira. Flowers
diecious. Stem-leaves pin-
natifid ; radical ones ovate.
—— Mcadows.

CENTRANTHUS,

Corolla 5-lobed, regular,
with a spur.  Stamen 1.
Fruit 1-celled, crowned
with the involute limb of
the calyx, which changes
into a feathery pappus.

1. C. ruber (Red Vale-
rian). Leaves ovate-lan-
ceolate, the upper some-
what toothed. Spur much
shorter than the tube, and
twice as long as the ovary.
Chalky cliffs and gar-

dens.

VALERIANELLA,

Corolla regular, 5-lobed,
without a spur. Sta-
mens 3. Fruit mem-
branous, with 3 cells,
crowned with the erect,
uot involute, limb of
the calyx.

1. V. olitoria (Lamb’s
Lettuce). Stem weak.—
Leaves lancevlate, entire.
Fruit npaked, roundish,

Fig. CLIV.
compressed, rather flat on each side.——G@ardens. Sometimes used as salad.

ORDER XXXVI. DIPSACACEL—TEAZELWORTS.

EsgentiaL CrnaractErR.—Calyz superior, membranous, rescinbling pap-
pus ; surrounded by a scarious involucel. Corolla monopetalous, tubular,
mserted in the calyx; limb oblique, 4- or 5-lobed, with an imbricated
wstivation. Stamens 4, alternate with the lobes of the corolla ; anthers
distinet.  Ovary inferior, 1-celled, with a single pendulous ovule ; style 1 ;
stigma simple.  Fruit dry, indeliscent, l-celled, crowned by the pappus-
like calyx.—ferbaceous plants or under-shrubs. Leaves opposite or whorled.
Flowers collected upon a common receptacle, and surrounded by a many-
leaved énvolucre.

DIPSACUS.

Involucel with 4 sides, and 8 little excavations. Calyx with a somewhat cup-shaped
limb. Stigma longitudinal. Leaflets of the involucre longer than the bract. Re-
ceptacle with spiny paleze.

1. D. Fullonum (Teasel). Leaves combined at the base, serrated. Scales of the

Fig. CLIV.—Centranthus ruher.
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receptacle hooked backwards. Involucre reflexed. Hedges and fields. The spiny
flower-heads of this plant are extensively used in the process of fulling cloth. Flowers
lilac.
SCABIOSA.
Involucel nearly cylindrical, with 8 little excavations. Calyx with a limb consisting
of 5 setz, occasionally partially abortive.
1. S. succisa (Devil's Bit). Corolla in 4 equal segments, Heads nearly globular

Stem-leaves distantly toothed. Pustures.
2. S. columbaria. Corolla in 5 unequal segments. Radical leaves ovate, or lyrate,

notched ; the rest pinnatifid, linear. Pastures.

8. S. atropurpureca. Radical leaves obovate, often lyrate. Fruit heads ovate.
Flowers dark purple, the florets of the ray rather longer than the involucre.
Gardens.

ORDER XXXVII. ASTERACEZ—COMPOSITES.

ESsSENTIAL CHARACTER. — Calyx superior, completely wnited with the
orary, and undistinguishable from it ; its /imb either wanting, or membra-
nous, divided into bristles, palewm, hairs, or feathers, and called pappus.
Corolla monopetalous, superior, cither ligulate, i. e. spread flat, or tubular.
Stamens equal in number to the tecth of the corolla, and altcrnate with
them ; the anthers cohering into a cylinder. Owvary inferior, 1-celled,

Fig. CLV.—Scabiosa atropurpurea. 1. One of the florets of the ray; 2. n floret of the disk; 5. tha
half-ripe flower cut perpendiculacly to show the ovary with its calyx, and the double involuccl,

H2
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with a single erect ovule; swle simple; stigmas 2, either distinet or

united.  Fruit a small, indehiscent, dry pericarp, crowned with the

limb of the calyx. ASeed solitary, crect.—Herbaceous plants or shrubs.

Leaves alternate or opposite, without stipules, usually simple. Flowers

“called florets) unisexual or hermaphrodite, collected in dense /cads upon a

common receplacle, surrounded by an in-

volucre. Bracts cither present or absent ;
when present, stationed at the base of the
florets, and called palee of the receptacle.
*.% This is the largest of all the Natural
Orders which systematic hotanists have
established, the genus Senecio alone
cousisting of nearly 600 species. In
the European Flora there arc three
principal divisions, called Corymbife-
v, Cynaracee, and Cichoracea ; ot
which the first two have most of their
tlowers tubular, the latter all of them
ligulate ; the two first being distin-
guished from ecach other by the iuvo-
lueres of one being soft and unarmed,
of the other hard or spiny. Their dif-

ferences stand thus :—

§ 1. Corymbifere. Most of the florets tuhular.
Involucre soft and unarmed. Style not
tumid.

§ 2 Cynaracce, Most of the florets tubular.
Involucre hard or spiny. Style twwid

_near the end,
§ 3. Cichoracew- All the florets ligulate.

§ 1. ConymmiFera.  Most of the flovets tubular,
Tnvolucre soft and wnarmed. Style not tuncid,

Fig. CLVT. 1

Involuere eylindrical ; scales imbricated, oval-
oblong.  Florets few, all tubular, hermaphrodite. Receptacle naked.  Pappus pilose.
1. L. cannabinum. Leaves in 3 or 5 deep, lanceolate segments ; the middle one

jongest. Ditches.

PETASITES.

Involucre simple, herbaceous, with a few scales at the base.  TFlower-heads dicceious.
Female flovets filiform, truncate: the female heads nmmerous in many rows, the
hermaphrodite heads few and forming a single row in the ray. Sterile florets
tubular, 5-toothed : of the female heads a few in the centre, of the male heads
occupying the entire disk. Rcceptacle naked. Dappus hairy. Flower-heads
racomose or thyrsoid white,

1. P. vulgaris (Butterbur). Leaves roundish-cordate, unequally toothed, downy
'beneu.th, the lobes of the base nearly or quite touching. Wet meadows and
roadsides. Scapes appearing before the leaves. The thyrse (contracted panicle)
of the hermaphrodite plant ovate : of the female oblong with wmuch smaller flower-
heads. A troublesome creeping-rooted weed very difiicult to extirpate. The
{lowers appear from March to May, and are very gratcful to bees.

TUSSILAGO.

Involucre simple, membranous at the edge of its leaves; with a few scales oceasion-
ally at the base. Flower-heads monccions.  Female florets in the ray, in many
rows, ligulate, cntire. Ilermaphrodite florets in the disk, tubular, 5-toothed.

Receptacle nuked.  Pappus hairy.—lower-heals solitary, yellow,

Fig, CLVL—1. A ligulate ﬂore;;v;th its pappus ; 2. a finit, wi ipe se I hrong
diow the ombryo. pappus; 2. a fiuit, with its ripe sced eut {hreugh, to
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1. T. Farfara (Coltsfoot). Stalks clothed with ecaly bracts. Leaves neart-shaped,
angular, and toothed. Qravel-pits and waste sandy places,

Fig CLVL b.

BELLIS.

Involucre hemispherical, many-leaved, simple ; scales lanceolate. Ilowers radiant
Receptacle naked, conical.  Pappus 0.

1. B. perennis (Day’s Eye, or Daisy). Root creeping. Scapes radieal. naked.
Meadows and pastures.

BIDENS.

Ji.voluere with bractlets at the base ; outer scales Jonger than the rest, and spreading,
Flowers mostly floseular ; florets all hermaphrodite, or, if ligulate in the ray, then
female, or hermaphrodite. Receptacle flat, paleaccous. Pappus of from 2 to 5 per-
sistent awns,

1. B. tripartita. Leaves in 3 segments. Bracts unequal. Bristles of the pappus
or 3, ercct.— Ditches.

Fig. CLVL b.—Tussilago Farfara
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ARTEMISIA. .
Involucre ovate or round, imbricated. Florets all tubular ;.of the disk hermaphro-
dite, 5-toothed ; of ‘the ray slemder, less numerous, entire, female. Reccptacle

naked or hairy. Pappus 0.

Ig CLVI e

1. A. Absinthium (Wormwood). Leaves in many deep segments, clothed with close
silky down. Ieads drooping, bemispherical. Receptacle hairy. Gardens. Em-
ployed in medicine for its bitterness.

2. A. Alrotanum (Southernwood). Stem shrubby, erect, panicled. Leaves downy
underneath, all stalked and without auricles at the base ; segments extremely narrow.
Heads hoary, roundish, droopimng. Gardens,

3. A. vulgaris (Mugwort). Leaves pinnatifid, flat, cut ; downy beneath. Clusters
simple. Heads ovate. Receptacle naked. —Roadsides.

4. A. Dracunculus (Tarragon). Stem herbaccous, ercct. Leaves n, smooth,
lanceolate-linear, undivided, the radical oncs trifil at the point. eads panicled,
roundish, nodding. Scales of the involucre broad-elliptical : the inner scarious at the
edge. Gardens. Often used as a pickle, on account of its aromatic flavour.

Fig. CLVL c.—Artemisia Absinthium,
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HELTANTHUS.

Involucre imbricated. Florets of the ray ligulate, neuter ; of the disk tubular, herma-
phrodite. Anthers not caudate. Acheenia all of the same form. Pappus of two or
many palee, deciduous. Receptacle plano-convex, paleaceous.

1. H. ennuus (Sunflower). Leaves all cordate, 3-ribbed, serrated. Peduncles thick,

Flowers nodding. Gardens.

PULICARIA,

involucre imbricated. Flowers radiant, with the ray yellow. Receptacle naked. Pap-

pus hairy, simple.

1. P. vulgaris. Leaves clasping the stem, wavy. Stem much branched, hairy.
{Ieads hemispherical ; radius scarcely longer than the disk. Ditches.

2. P. dysenterica. Leaves oblong, downy, clasping the stem with their heart-shaped
base. Stem woolly, panicled. Scales of involucre bristle-snaped, hairy. Ditckes.

- FILAGO.

Involuere imbricated ; seales equal, acuminate, searious, discoloured, longer than the
few-flowered head.  Flovets filiform, tubular, female in the civcumference, herma~
phrodite in the disk. Receptacle conical, toothed, tuberculated, or paleaceous.

1. F. germanica. Stem ercct, proliferous, leaves lanceolate. Heads globose, many-
flowered, lateral as well as terminal.  Seales of involuere bristle-pointed. -Heaths
and waste places.

ANTENNARIA.

Involuere imbricated, hemispherical ; scales scarious, coloured. Flowers dicecious.
Tlorets all tubular.— 3. Anthers with 2 bristles at the basc. Stigmas truncate. Pap-
pus filiform or clavate.—@ . TFlorets filiform, with a minute Jonb. Pappus capillary.
1. A. margaritacca. Leuaves lincar-lanceolate, acute, loosely cottony on the upper

«ide ; densely underneath.  Stem branched in the upper part. Panicles corymbose,

Jevel-topped. Gardens.

ANTHEMIS.
Involuere hemispherical ; scales mearly equal, scarious at the margin, imbricated.
Flowers radiant ; of the disk
hermaphroedite ; of the ray
lanceolate, female. Receptacle
conical, paleaceous.  Pappus
a membrane or 0.

1. A. wnobilis (Chamonvile).
Leaves doubly pinnate, semi-
cylindrical, acute, a little downy.
Stem procumbent. Palese mem-
branous, obtuse, shorter than
the florets. Pappus 0.
Commons. The true Chamo-
mile, largely employed in medi-
cine on account of its bitter-
ness.

MATRICARIA.

Involucre hemispherical, imbri-
cated ; scales obtuse. Flowers
radiant. Receptacle naked,
conical. Pappus 0.

1. M. Chamomilla. Leaves
smooth, pinnate ; leaflets linear,
simple, or divided. Rays spread-
ing. Scales of involucre dilated,
bluntish. Waste places.

Fig. CLVIL

I'im. CLVI1IL.—Anthemis nobilis.
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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. Leucanthemum (Ox-cye
Duisy). Leaves clasping the stem,
oblong, obtuse, cut ; pinnatifid at
the base, radical ones obovate,
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. wulgaris (Ground-
scl). Headsdispersed, with-
out rays, Leaves pinnati-
fid, toothed, obtuse, smooth-
ish ; clasping at the base
Liverywhere.

2.8, Jacohua (Ragwort),
Rays spreading, oblong,
toothed.  Leaves  doubly
pinnatifid,somewhatlyrate,
with  spreading, toothed,
smooth segments.  Stem:
crect,  Fruit of the disk
1 silky. Hedgerows and
roadsides.

Fig. CLVIIL
S aqueticus.  Ray spreading.  Leaves lyrate, serrated, smooth, the lowest
obovate and entire. Flower-heads hemispherical. Fruit perfectly glabrous,———
Sides of ditches and rivulets, and in marshes., Flower-heads large, yellow.

TANACETUM.

Involucre hemispherical, imbricated. Florets all tubular; of
the disk hermaphrodite, 5-lobed ; of the ray female, 3-lobed.
Receptacle naked. Pappus naked, entiro.

1. T. vulgare (Tunsy). Leaves doubly pinnatifid, deeply
gerrated, naked. Waysides, Fragrant. Formerly used
in cooking as an aromatic.

ACHILLEA.

Involucro ovate, imbricated. Flowers radiant; of the disk
hermaphrodite, of the ray short, female, and few. Receptacle
narrow, flat, paleaceous. Pappus 0.

1. A. Millefolium (Yarrow). Leaves doubly pinnatifid,
hairy; segments linear, toothed, pointed. Stem furrowed.

Waysidcs.

Fig. CLVIIL b.

Fig. CLVITL.—Chrysanthemum leucanthemum. 1. The ovary and style.
Fig. CLVIIL b.—Achillea Millefolium.
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§ 2. CYNARACEE. Most of the florcts tubular. Involucre hard or spiny. Style tumid
near the end.

CIRSIUM.
Involucre imbricated. Flowers hermaphrodite, all tubular. Filaments distinet. Pap-
pus plumose, united into a ring at the base, deciduous, Receptacle hairy.

1. C.lanceslatum. Leaves decurrent, pinnatifid, hispid with variously spreading spin-
ous lobes. Involucre ovate, shaggy. Stem furrowed, hairy. Wastc places.
2. C. arvense. Leaves sessile, pinnatifid, spinous, nearly smooth. Stem panicled,

solid. Involucre ovate ; outer scales spinous. Root creeping, tuberous.
mons and wasle pluces.

Com-

CENTAUREA.
Involucre imbricated ; scales leafy, scarious, or spiny in various ways. TFlorets of the
disk hermaphrodite ; of the ray neuter and larger than the others. Receptacle palca-
ceous ; palese jagged. Fruit inserted obliqueiy at the base.  Pappus hairy.

Yig. CLIX.

1. C. Cyunus. Scales of involucre serrated.  Leaves linear-lanceolate, entire 5 Jower
toothed towards their bazeo. Corn fields.
9. C. Seabiosa. Scales of involuere ovate, fringed, somewhat downy. Teaves pinna-
tifil ; sogments lanceolate, roughish, partly toothed. Medyes and fields. i
3. C. Jucew. Scales of involuecre membranous, torn; lower oncs pinnatifid.

Leaves linear-lanceolate ; radical ones elliptic-lanceolate, toothed. Flowers radiant.
Hedges and fields.

Fig. CLIX.—Centaurea Cyanus. 1. Floret; 2. anthers; 8. ripe fruit,
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1. C. Intybus (Succory), Heads in pairs, cach nearly sessile. Leaves runcinate.—-

Fig. CLX. b,

Waysides.  Flowers blue.
This is the plant which i
cultivated, under the name
of Chicory, for its roots,
which are largely employed
as a gubstitute for coffee.

2. C. Endivia (£ndive).
Heads in pairs, or more, ses-
sile or stalked. Floral leaves
broad-ovate, at the base
cordate-amplexicuul.  Pap-
pus 4 times as short as the
achrenia. —Gurdens. A
well-known salad.

Fig. CLX. b.~Cichorium Intybus.
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SCORZONERA.

Involucre imbricated. Receptacle naked. Pappus feathery in several rows, the same
in all florets. Fruit sessile, not beaked, with a lateral scar.

1. S. hispanica (Viper's Grass.  Scorzonera). Root long, tap-shaped, succulent.
Fiower-heads solitary, Leaves stem-clasping, lanceolate, wavy. Involucre smooth.
Spain and South of Ewrope. Cultivated in gurdens for the sake of its sweet
delicate eatable rovts. Flowers yellow.

TRAGOPOGON.

involucral leaves in a single row, 8-—10, united at the base. Receytacle punctured.
Pappus feathery, in several rows, the suue in all florets.  Fruit sessile, more or less
muricated, with a lateral scar and a long uninterrupted beak.
1. T. porrifoltius (Sulsafy). Root long, tap-shaped, succulent. ILeaves smooth.
erect, linear-lanceolate, acuminate, eutire. Peduncles clavate, fistular. Meadoivs
und wmoist grounds. Cultivated for the sawne purposes as Scorzencra, Flowers purple.

CATANANCIIE,

Involucre consisting of numerous scarious imbricated dvy scales. Receptacles flat,
hairy. Pappus consisting of 5—7 long palex. Fruit turbinate, without a beaz,
5-cornered, furrowed, with close pressed hairs.

1. C. carulea. Loaves villous, linear, sometimes pinnatifid at the base. Seales of
involuere mucronate. —South of Ewrope. A common garden annual, with solitry
fower-heads on long naked peduncles. Flowers dull bluc.

TOLPIS.

Involucre in a few rows, surrounded at the base with linear setaceous seales. Recey:-
tacle naked. Pappus in 1 row, consisting of stiff roush bristles, with a few minute
scales interspersed, or sometimes forming a coronet. Fruit turbinate, striatel,
avithout a beak, all of the same form.

1. T. barbate (Yellow Hlawlweed). Stem erect, branched, leafy. T.caves lanczo-

late, toothed. Scales of the involucre longer than itself. Sowth of Europc. A
common garden annual.  Flowers pale yellow.

BARKIIAUSIA.

Ylower-head many-flowered. Tnvolucrc with scales at its base, or even imbricated.
leceptacle naked or hairy. Pappus white, hairy, in many rows. Fruit not
winged, tercte, the central ones furnished with a long tapering beak, those in the
ray with either a very short beak or none at all.

1. B. rubre (Pwrple Hawkweed). Stems leafy and branched at the hase, naked
upwards.  Most of the leaves radical, runcinate, lyrate, stalked : those on the stem
sessile, linear, incised at the base. Outer involueral scales laneeolate, acuminate,
gmooth ; inner roughish, shorter than the fruit of the rav. Soutl, of Lurope,
A common garden annual sold under the name of Crepis rulra,

APARGIA,.

Involuere uncually imbricated with hairy Llack scales.  Receptacle naked. Puppus
feathery.  Fruit with a beak.

1. A, hispida (Rough Hawlbif). Scape single-flowered, thickened upwards, slightly
Lispid, naked or with 1—2 mwmall scales.  Leaves runcinate. hispid with forked
hairs.  Pappus with an outer row of bristles,————/#/coths and pustures. Flowers
yellow; from July to Scptember.
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2. A. autumnalis (Awtumn Hawkbit). Scape scaly upwards. Leaves lanceoiate,
toothed or pinnatifid nearly smooth. Peduncles clavate. Meadows and pastures.
Flowers yellow, in August. Pappus brownish white, without any outer row of
bristles.

Yig. CLX. ¢.

TIIRINCIA.
Involucre imbricated. Receptacle naked. Pappus of the ray with a short scaly cup,

Fig. CLX. ¢.—Hypocheeris radicata.
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of the disk long and feathery. Fruits with a long taper beak, those of the ray
enveloped in the scales of the involucre.

1. T. hirta. Leaves lanceolate, toothed, somewhat hispid with forked hairs.
Scapes with solitary flower-heads, ascending, smooth near the ground,————Grazelly
pastures and moors. In July and August. Flowers yellow.

HYPOCH/ERIS.

Involucre oblong, imbricated. Receptacle paleaccous. Pappus feathery, stipitate, oz
sessile in the disk.

1. H. radicata. Leaves runcinate, bluntish, rough. Stems branched, naked, smooth.
Peduncles scaly. Pappus of all the fruits stalked. Pastures.

LACTUCA,
Involucre oblong, imbricated ; scales membranous at the margin, Recceptacle naked.
Pappus stipitate, hairy, soft, fugacious.
1. L. sativa (Lettuce). Leaves rough at the keel, amplexicaul, toothed, entire. Flowers
panicled. Beak of the acheenium white, as long or longer. Guardens.

SONCHUS.

Involucre oblong, imbricated, ovate at the base. Receptacle naked. Fruit striated
longitudinally, Pappus short, sessile, hairy.

1. S. oleraceus (Sowthistle). Peduncles cottony. Involuere smooth. Leavesruncin-
ate, toothed ; the keel prickly. Everywhere.

HIERACIUM,

Involucre imbricated. Receptacle naked, or with a few short hairs. Pappus hairy,
sessile, generally dirty brown.

1. H. Pilosclla. Leaves elliptical, entire ; cottony beneath. Runners creeping. Stalks

single-headed, naked. ——— Woods and bunks.
2. H. aurantiacum. Lecaves elliptical, acute, entire. Stalk almost leafless, hairy,
densely corymbose, many-headed. Involucre shaggy. ——— Gardens.

3. H. umbcllatum. Stem crect, leafy, almost solid, imperfectly umbellate. Leaves
scattered, lincar, slightly toothed, nearly smooth as well as the involucre. Meadous
and pasturcs.

ORDER XXXVIII. CAMPANULACEZE—BELLWORTS.

Essextian CmARACTER.—Culye superior, usually 5-lobed, persistent.
Corolla monopctalous, inserted into the top of the calyx, usually 5-lobed,
withering on the fruit, regular. _Adstivation valvate. Stamens inserted
into the calyx alternately with the lobes of the corolla, to which they are
equal in number 5 filaments broad and valvate at the base ; antlhers 2-celled,
distinet.  Ovary inferior, with 2 or more polyspermous cells ; style simple,
covered with collecting hairs ; stiyma naked.  [ruit dry, crowned by the
withered calyx and corolla, dehiscing.  Sceds numerous, attached to a pla-
centa in the axis.—Herbaccous plants or under-shrubs, yielding a white
milk. Learrs almost always alternate, simple, or deeply divided, without
stipules.  Flowers in racemes, spikes, or paunicles, or in heads, usually blue
or white, very rarely yellow.

#,* The only European order likely to be mistaken for this is Lobeliaccee, which is
distinguished by the syngenesious anthers.

PIIYTEUMA.

Calyx S-cleft. Corolla rotate, with a very short tube, and 5 long lincar scgments. Sta-
mens 5. Stigma 3-parted. Capsule 3-celled, opening by lateral perforations. Flowers
in spikes or heads.

1. P. spicatum. Radical leaves blunt, cordate-ovate, doubly toothed, with a winged
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foot-stalk ; cauline hncar-lanceolate, toothied, sessile. DBracts fow, linear-lanceclate,
acuminate, 4 times as short as the long spike. Gurdens.

CAMPANULA.

Calyx 5ecleft, sometimes with the recesses reflexed. Corolla campanulate, 5-cleft,
Stamens 5, with the filaments broadest at the base, Stigma 4- or 5-parted. Capsule
3- or 5-cclled, opening by perforations towards the base.

1. C. Rapunculus (Rampion). Leaves wavy, crenate, roughish : radical ones ellip
tic-lanceolate.  Stem angular ; hairy below. Panicle compact. Calyx entire.
Gurdens. Formeriy used as a substitute for Radishes, in the winter time.

2. C. Rupunculvides. Leaves roughish ; radieal ones heart-shaped, crenate, stalked ;
uppermost sessile, lanccolate.  Flowers drooping, unilateral, in a terminal, bracteated,
apright cluster,  Calyx reflexed. Gurdens.

3. C. Truchelium.  Stem angulur, Leaves lanceolate, partly heart-shaped, sharply
serrated, bristly as well as the calyx.  Swlks axillary, with few flowers. Gardens.

4. C. rotundifolia
(Harchell).  Radical
leaves heart or kid-
ney-shaped, serrated
stem-leaveslinear, en-
tire. —— IHeaths and
Ledgerows.

5.C. Medium (Can-
terbury Bells).  Stem
undivided, ercet,leafy.
Leaveslaneeolate orlia
near, crenated. Flow-
ers erect.  Scgments
of the calyx lanceo-
late-ovate, roughly ci-
liated. Gurdens.
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PRISMATOCARPUS,

Corolla rotate, with a flat limb. Cap.
sule prismatical, 2- or 3-celled, dehis-

: cing towards the top.
Fig. CLXI. 1. P. Speculum (Venus’s Lookin e
glass). Stem crect, hranched, divari-
cating 3 lower branches long, ascending. Leaves oblong, lower obovate.  Flowers
solitary. Segments of the calyx lincar, length of the ovary and corolla. Gurdens,

Fig. CLX1.—Campanula Medium. 1. Ovary, stylie, stigma, and stamen; 2. transverse scction of
< alyx aud ovary ; pi. placenta ; 3. perpendicular section of 8 seed,
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ORDER XXXIX. ERICACEE—~HEATHWORTS.

EsseNTIAL CHARACTER.—Calyz 4- or S-cleft, nearly equal, inferior.  Co-
vrolle 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 scarcely inserted into the base of the corolla ; arthers 2-
celled, the cells hard and dry, separate cither at the apex or base, where
they arc furnished with some kind of appendage, and dehiscing by a pore.
Orary surrounded at the base by a disk, or sccreting seales, many-celled,
many-seeded ; style 1, straight ; stigme 1, undivided or toothed, or 3-cleft.
Frust capsular, many-celled, with central placentee. Seceds indefinite,
minute.~—S%rubs or under-shrubs.  Leaves cvergreen, rigid, entirce, whorled,
or opposite, without stipules.  Liflorescence variable, the pedicels generally
bracteate.

*4* The hypogynous stamens and anthers bursting by pores distinguish these among
monopetalous orders.  Solanum, which has similar anthers, but which does
not belong to the order, has the stumens inserted upon the corolla.

ARBUTCUS.
Cualyx smal], 5-parted. Corolla ovate, with a small 5-cleft revolute limb.  Stamens 10,
villous at base 3 anthers with 2 pores at the tip.  Berry granular, 5-celled, many-sceded.
L. A. Unedo (Strawherry Tree).  Stem arboreous.  Leaves smooth, bluntly serrated.
Panicle terminal.  Derry with many sceds. Gardens.

CALLUNA.

Calyx of 4 coloured sepale, surrounded by 4 coloured bractece. Corolla campanulate,
4-cleft.  Stamens 8 Capsule 4-celled, the dissepiments adhering to the axis, and
with 4 valves dehiscing through the dissepiments.

1. C. rulgaris (Ling, or Heather).  Leaves very smally seale-like, closely imbricated.

Licaths.

LRICA.
Calyx 4-parted. Corolla campanulate, often ventrieose, 5-toothed. Stamens &, Cap-
sule with from 4 to § cells, and the same number of valves.
1. E. Tetraliz.  Anthers horned.  Style ncarly concealed. Corolla ovate.  Leaves
fringed, 4 in a whorl.  Flowers in round tufts, Heaths.
2. E. cincrca. Anthers crested,  Style a little prominent.  Stigmma capitate.  Co
rolla ovate. Lcaves 3 iu a whorl. Leaths,

Sub-Order Vacomin.z.

Essextian Cnanacter.—Celux superior.  Corolla monopetalous, lobed as
often as the calyx.  Stamens double the number of the lobes of the corolla,
inserted into an epigynous disk 5 anthers with 2 horns and 2 cells, bursting
by pores. Orary infericr, many-sceded; stigma simple. Berry 4- or
S-celled ; cclls 1- or many-seeded.  Secds minute.—Skrubs, with alternate
coriaceous leaves.

*x* This sub-order, or order, differs from Erieacew: in Jiitle except having an

inferior ovary.
OIYCOCCUS,
Corolla rotate, reflexed. "

1. 0. palustris (Cramberry). Stem filiform, erceping. Leaves evergreen, ovate,
acute, ash-coloured beneath. ~ Flowers on long stalks, nodding. Fens, among run-
ning water.  Its scarlet fruit are sold in Jarge quantities for tarts and marmalade.

VACCINIUM,

Corolla glolose, or campanulate.
1. V. Myrtilius (Biberry).  Leaves deciducus, ovate, finely serrated, smooth
Branches angular.  Peduncles axillary, 1-flowered, nodding. Heaths and moors,
T'lowers pale grecn, tinged with pink. ~ Berries black,
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ORDER XL. PRIMULACEA--PRIMWORTS,

Essextian Cmanacrer., — Calyr divided, inferior, regular, persistent,
Corolls  monopetalous, hypogynous, regular; the lmb S-cleft, seldom
i-cleft. Stamens mserted upon the corolla, equal in number to its seg-
meuts, and opposite them.  Ovary l-cclled 5 sfnle 15 stipma capitate.
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Fig CLXIL
Capsule opening with vaives 3 plucenta ceniral, distinet.  Seeds numerous.
—erbaccons plants.  Leaves usuall y opposite, cither whorled or scattered.

*5* Ko other monopetalous Furopean plants with one style have the stamens oppis-
site the lobes of the eorolla, unless they ave more numerous than the lobes.

LYSIMACIUA,

Calyx s-parted.  Corolla votate, 5-clefs, Sta-
mens 5. Capsule globose, with 5 or 1v
valves,

Y. Lo vulguris, Clusters panicled, trrmi-
nal. Leaves ovate-laneeolate, acule—-—-—-
"7 0ncls.

2. L. wemorum.  Leives ovate, acute.
Flowers solitary,  Stem procumbent,  Sta-
mcns smooth. Wooda.

3. Lo Numeidaria, (Moncprovt).,  Leave-
somewhat leurt-shaped,  Flowers solitary.
Stem prostrate, ereeping.  Stamens glandu.

ANAGALL.S.

A Culyx A-parted.  Covolla rotate, S5-lobed.
Capsule glohose, dehiscing by a transverse
inersion,

1. AL arvensis (Pimperadly. Leaves ovate,
dotted beneath.  Stem procumbent.  Corol-
la minutely notched.———Ficlds.  This is
also called the Shepherd’s Weather-zlass, be-
cause it eloses its scarlet blossums on the
approach of rai.

PRIMULA,

Calyx 5-toothed.  Corolla hypoerateriform ,
the limb 5-lobed, usually emarginate ; the
orifice dilated ; the tube taper, as long ns
the ealyx or Jonger.  Anthers usually ta-
pering to the point. Capsule ovate, de-
hiscing at the apex, with 5 or 10 teeth.

) Seeds minute, very numereus,

Fig. CLX1IIL

Fig. CLXI1.—Anagallis arvenss. 1. A flower; 2, aripe fruit, with the 1id falling off; 3. a sectiou
of the same, to show @I, the placenta ; 4. a section of the seed.
¥Vir. CLXIT1, ~Anagallis arveuss.
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1. P. veris (Cowslip). Leaves toothed, wrinkled, contracted towards the middle.
Stalk many-flowered. Limb of the corolla
concave.———Meadows.

2. P. elatior (Oxlip). Leaves toothed,
wrinkled, contracted towards the middle.
Stalk many-flowered.  Limb of the corolla
flat. -Meadows.

3. P. acaulis (Primrose). Leaves ob-
ovate-obloug, toothed, wrinkled. Stalks sin-
gle-lowerer..  Limb of the Corolla flat.
Buanks anir woods.

4. P. Auwricule. Leaves obovate, with
scattered glands on the edge. The seape
and umbel covered with meal. Involuere
much shorter than the pedicels. (fardens,
A favourite among florists, who have a great
many varieties in eolour and formn.

CYCLAMEN.

Calyx S-parted. Corolla rotate, with & re-
volute  limh.
Cupsule  with

. O valves.
wro-

. HANEY

toothed at the

edge,  cordate,

roundish or

Fig, CLXILV, ovate.

(furdens.  Com-

monly called Sow Bread, beeause it is the favourite food of
the wild-bour.

This plant is remarkable for the singular manncr in which
the flower-stalks acquire a spiral divection as the jroit s
ripaning, in consequence of which it is eventually aimost
buried in the soil.

Tha CIXV.

ORDER XLI. GENTIANACEE—GENTIANWORTS.

EssEsTIaL CuArACTER.—Culyx infevior, persistent.  Corolly monopeta,
lous, hiypogynous, 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 wstivation. Stwineis inserted upen the corolla, all in
the same line, cqual in number to the scgments, and alternate with them.
Ovary single, 1- or 2-cclled, many seeded 5 sigle 1, continuous; stiginas
1 or 2. Capsule ov berry many-sceded, with I- or Z-cells, generally 2-
valved ; the margins of the valves turned inwards.  Seeds small.— Hovda-
ceous plants, scldom skrubs, generally smooth.  Leaces ribbed, without
stipules ; sessile, or having their petioles confluent in a little sheath.
Flowers terminal or axillary.

*.* No better marks than those of their ribbed leaves, or parictal placenti, ara

required to recognise these plants among the other monopetalous orders of the

Europcan flora. In Menyanthes trifoliata, however, the leaves ave 3-lebed,
instead of being 3-ribbed, and in Villarsia they resemble those of a Water Lily.

Fig. CLXIV,—Primula Auricula. Fig., CLXV,—Cyclamen europsum.
T2
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GENTIANA.

Calyx 4- or 5-cleft. Corolla funnel-shaped, or hypocrateriform, 4- or 5-cleft, with the
orifice 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. Gardenas.

2. G. Admarella. 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. Bleak heathe.

3. Q. campestiis. Corolla salver-shaped 4-cleft, bearded in the throat. Tecth of
the calyx unequal; the two outer broadly elliptical.——1filly calcureous 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 varictics
of each other. In G. Amarella the stem-leaves arc rather longer and more
scute thau in G. campestris.

4. G. asclepiadea. TFlowers opposite, axillary and terminal, 5-cleft, not bearded in
the throat; tube of the corolla clavate-campanulate. Leaves sessile, lanceolate,
acumninate, with an ovate rounded base, S-nerved, rough at the edge. Mowmrains
of Europe.  Common in gardens. Flowers brilliant blue.

5. Q. lutea (Officinal Gentian). Flowers in whorls, the lowest stalked. Corolia
rotate, 5-parted, not bearded in the throat, with lanceolate narrow segments 8 times
as long as the tube. Leaves elliptical, ribbed. Swiss and Qerman Alps.  Gardens,
A perennial with a long bitter tap-root, Stem 8—4 feet high. Flowers bright
yellow. This is the plant from which the Gentian root of the shops is principally
obtained.

ERYTHRZEA.
Calyx f-cleft. Corolla funnel-shaped, withering, with a short limb. Stamens 5.
Anthers, when burst, becoming spiral. Style erect. Stigmus 2, voundish. Capsule
linear.

1.g. CLXV, b,

1. E. Centaurium (Centaury). Stem pearly simple. Panicle forked, corymbose,
Leaves ovate-lanceelate.  Calyx half the length of the tube; its segments partly

g. CLXV. b.—Erythrens Centauriuvm.
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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 places as a substitute for Gentian root.

MENYANTHES.

Calyx 5-parted. Corolla funnel-shaped; the limb spreading, 5-parted, bearded
internally, with a simple margin. Stamens 5. Style 1. Stigma capitate, with
from 2 to 5 furrows. Glands 5, hypogynous, alternate with the stamens. Copsule
1-celled, 2-valved ; the valves bearing the seed in their axis.

M. trifoliata (Buckbcan). Leaves ternate. Disk of the corolla densely shazay.

Bogs and ditches. Flowers white, with a tinge of pink. The whole plaut

very bitter. Rhizome and sced used as a substitute for Gentian.

S S—
g, CLXV. ¢,

CLXV. c.—~Menyanthes trifolista. a Seed vessel ; . seotion of ditto ; ¢. seod,
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ORDER XLII. CONVOLVULACEZ—BINDWEEDS.

EsseNTIAL CARACTER.— Calyr persistent, in 5 divisions, remarkably
imbricated, as if in more whorls than one, often very uncqual.  Corolla
monopetalous, hypogynous, regular, deciduous ; the limb 5-lobed, plaited.
Stamens 5, inserted into the base of the corolla, and alternate with its
segments.  Ovary simple, with 2 or 4 cells, few-seeded, the ovules definite
and ercet ; style 1, usually divided at the top; stigmas obtuse or acute.
Disk annular, hypogynous.  Capsule with the valves fitting, at their edges,
to the angles of a loose disscpiment, bearing the sceds at its base.—Ierba-
ceous plants or shrubs, usually twining and milky, smooth, or with a simple
pubescence.  Lecaves alternate, undivided, or lobed, seldom pinnatifid, with
no stipules.  Juflorescence axillary or terminal; pedwncles 1- or many-
flowered, the partial ones generally with 2 bracts.

*«* The remarkably
imbricated calyx
and twining habit
render it impos-
sible for such
plants of this
order as belong
to the Luropean
Tlora to be mis-
taken, if the most
ordinary  atten-
tion is paid to
their  examina-
iion, Care, how-
ever, must be
taken to remem-
ber that there
are many other
orders containing
twining plants.

CALYSTEGIA.

Calyx 5-parted, enclosed
in 2 foliaceous bracts.
Corolla  campanulate,
with 5 plaits. Stamens
nearly equal. shorter
than the limb. Ova-
ry half 2-celled, 4-
sceded.  Style undi-
vided. Stigmas 2, ob-
tuse (taper or round).
Capsule 1-celled.

1. C.sepiwm (Bindueed).
Leaves arrow-shaped, ab-

Fig. CLXV. & ruptat the posteriorlobes,
Stalks square, single-flow-
ered, Hedges.

CONVOLVULUS.

Caiyx §-parted, naked, or with 2 small bractewe at the base. Corolla campanulate,
with 5 plaits. Stamens shorter than the Lmb. Ovarium 2-celled, rarcly 3-celled ;
cells 2-seeded. Style undivided. Stigmas 2, filiform. Capsule valvular.

1. C. arvensis. Leaves arrow-shaped, acute at each end. Stalks mostly single-
flowered. Hedyges.

Tig. CLXV. d.—Calystegia ¢
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9. C. Tricolor. Stem herbaceous, round, villous. Leaves lanceolate-cbovate, some-
what spathulate, ciliated at the base, Peduncles 1-flowered, usually longer than the
leaf. Calyx ovate-lanceolute, acute, Corolla 3-ccloured. Gardens. From Sicily,

Tig. CLX VI,

ORDER XLIHT. BORAGINACEZL—DBORAGEWORTS.

BssENTIAL Ciiaracter.—Celye persistent.  Corolle hypogynous, mono-
petalous, generally regular, S-cleft, sometimes 4-cloft.  Stamens inserted
upon the petals, cqual to the nawber of Johes of the corolla, and alternate
with them.  Ocaiy d-parted, 4-sceded 5 stwde simple, arising from the hase
of the lobes of the ovary ; stigme sinple er bitid.  Nuts 4, distinet.—Her-
intceous plants or dhruds.  Stems vound.  Leaees alternate, covered with
asperities, consisting of hairs procceding from an indurated cnlarged base.
Flowers in 1-sided gyrate spikes or racemes, or panicles, sometimes solitary
aud axillary.

*,% The four-lobed ovary in this order is so like that of Labiatic that the student will
not distinguish it.  He 1s thevefore to remember that in Boraginacese theve is
a 4-Jobed ovary, synmetrical flowers, and alternate leaves 3 and in Labiate a
4-lobed ovary, vnsymmetrical fowers, and opposite Jeaves.

SYMPIIYTUM.
Calyx 5-cleft. Coroila cylindrical, campanulate 5 tube very short; limb ventricose,
with 5 short lobes.  Seales of the orifice subulate, converging.
1. 5. qfficinale (Contyrey).  Leaves ovate-lanceolate, decurrent, finely hairvy, Stem
Lranched.  Anthers twice aslung as their filament.————Mcadows ard gardens.

Calyx 5-parted. Corolla witha short tabe ; limb large, campanulate, obliquely 5-lobed
segments unequal ; the < upper largest, the lowest small, acute, and reflexed. Nuts
covered with little tubercles,

1. E. vulyare. Stem bristly and warty. Stem-leaves lanceolate, bristly, single-
ribbed, Spikes lateral, deflexed, hairy. Waysides.

Mg, CL.XV [.—Convolvulus arvensis.



96 SCHUOL BOTANY.

1. Rosmarinus offcinalis (Common Rosemary). An evergreen shrub, Leaves linear,
obtuse, grey on the under side. Flowers pale blue.~——Gardens. A native of wild

places in the midland part of Europe.

NEL \//
1,/',)
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2. N. Glechoma  (Ground  Tvy).
Leaves crcunted, reniform, the upper
somewhat cordate. Teeth of the ealyx
ovate, awned, 3 times shorter than the

tube. - Woods und dry ditches. A
popular eountry remcdy for colds,

LAMIUM.

{alyx S-toothed, awned, naked, spread-
ing at the point. Corolla longer
than the ealvx 5 its orifice inflated ;

)
- /
I AN ,‘l ///\?\L

U = &

Fig, CLXXI.

THYMUS.

Calyx striated ; the orifice closed with
bairs ; the limb 2-lipped ; the upper lip
3-toothed ; the lower bifid, or with 2
bristles. Corolla short ; the upper lip
emarginate ; the lower 3-lobed ; the
middle lohe being broadest and emar-
ginate, or entire. Nuts smooth.

1. T. valgaris (Thyme). Whorls of
flowers in heads or racemes. Leaves
lincar or oblong-ovate, acute, with glan-
dular dots, revolute at the edge, fascicled
in the axis. Gurdens.

NEPLETA.

Calyx eylindrical, with a naked orifice.
Corolla with a long tube ; the orifice
gaping ; the upper lip emarvginate  the
lower 3-lobed 3 the lateral lolies very
short, reflexed ; the interinediate one
larger, crenate, and coneave.

1. N. Catoria. Whorls stalked, erown-
ed into spikes.  Leaves fincly downy,
heart-shaped, stallked, with tooth-like ser-
ratures. Hedyes. Flowers white.

Fig. CLXXIIL

Fig. CLXX.—Rosmarinus officinalis

Fia. ("I X XI.—L.';I;im;; Album.
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the upper lip vaulted, entire ; the lower with 2 small lateral lobes, and a large emar-
ginate one in the middle. Anthers smooth. Nuts 3-cornered, smooth.

1. L. album (White Dead-Nettle). Leaves heart-shaped, pointed, strongly serrated,
bairy. Tlowers about 20 in a whorl. Tube of the calyx shorter than its teeth. Upper
lip of the corolla notched ; lateral teeth solitary, lanceolate. Bunls, &e.

2, L. vulgatum (Red Deud-Nettle). Leaves heart-shaped, bluntish, uncqually erenate,
stalked ; the upper ones crowded. Stem leatless in the middle. Calyx tecth lanceolate,
Tube of the corolla closed, near the bottom, with hairs, Waste places.

LAVANDULA,

Calyx unequally 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. wera (Lavender).  Leaves oblong-linear or lanceolate entire ; the younger

hoary and revolute at the edge.  Spikes interrupted.  Dracts rhomboi i, ovate acumi-

nate. Gurders.  Very sweet scented.

MENTIIA,

Ciarolla little lonzer than the calvx, 4-lobed ; nearly equal; the upper lobe broadest and
N3 ! A 5 Yy cqual; Pl
often emarginate.  Stamnens distant.

o M. viridis (Spearmint).  Spikes interrupted.  Leaves sessile lanceolate, acute,
naked.  Bracteas bristle shaped, somewhat hairy as well as the teeth of the ealyx.
Flower-stalks very smooth. Gardons.  'This is the mint that is cmployed in sauee.

2. M. rotundifolic.  Spikes interrupted, somewhat hairy.  Leaves clliptical, obtuse,
wrinkled, shavply crenate 5 shaggy beneath.  Bracteas anceolate. Ditches.

3. M. piperita (Pepprrmint).  Spikes blunt, interrupted below.  Leaves stalked,
somewhat ovate, smoothish.  Calyx very smooth at the base. Ditehes.

4. M. Pulcyivm (Penny Royal). Flowers whorled.  Leaves ovate.  Stem prostrate.
Flower-stalks and calyx all over downy 5 tecth of the latter fringed. et places.

MARRUBIUM.

Calyx deeply furrowed, with the teeth hard and finally hooked.  Upper lip of corolla Rat.
fower S-dobed. Stwoens short, huiry at hase,  Nuts truncate.

Tz, CLXXNI1HL

1. M. vwlywre (Trwe Hordownd).  Stem white with down.  Leaves ovate, crenate,
rugged, the lower cordate.  Tecth of the ealyx and bracts shaggy. Fields. A
decoction of this is regarded as a sovercign remedy for hoarsencss ; and bitterswect
lozenges prepared from it are commonly sold in the shops.

Fig, CLXXTIL. Marrubium vulgare. 1. An entire flower scen n profile; 2. a corolla slit open
8. the pistll; 4 amnut; 5. a vertwal section of the latter, showng the cmbryo.
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STACIYS.

Calyx angular, 5-cleft, or 5-toothed, acuminate. Corolla with a short tube ; the upper lip
vaulted 5 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 heart-shaped, stalked. Stem solia.

Woods, &c. Flowers brownish purple, spotted.

BALLOTA,

Calyx campanulate, 5-cornered, with 10 streaks and 5 teeth, Corolla 2-lipped 5 the
upper lip concave, crenate § the lower 3-lobed ; the middle lobe larger and emarginate.
1. B. nigra (Bluck Horchound). Leaves ovate, undivided, serrated,  Calyx funnel-

shaped, abrupt, with short spreading teeth———Dry banks.  Flowers purple. Leaves

with a heavy oppressive smell.
SCUTELLARIA.

Calyx short, with both lips entire ; a concave scale lying upon the upper lip. ~ Corolla
longer, curved at the base ; the upper lip compressed, vaulted, with 2 teeth at the
base ; the lower broad and emarginate. Nuts covered by the closed ealyx.

1. 8. galericulata (Skull-cap). Leaves lanceolate, erenate, rugged, heart-shaped at
the base. Flowers axillary,— ——

Wet ditches.  Flowers blue.

PRUNELLA,

Calyx 2.labiate, with a naked
orifice ; the wupper lip flut,
somewhat truncate, 3-fid: the
lower shorter, hifid. Corolla
with the upper lip concave, vn-
tire, or 2-lohed; the lower 3-
lobed ; the middle lobe being
larger than the rest, and emar.
ginate. Filaments forked, or 2-
toothed at the end ; 1 tonth bear-
ing the anther, the other naked.
Nuts ovate, shining.

1. P. vulyaris (Sclf-heal). Al
the leaves ovate-oblong, stalked.
Tecth of the upper lip of the calyx
scarcely discernible. Com-
wous, woods, Lr.

AJUGA,

Calyx 5-cleft, nearly equal. Co-
rolla tubular, labiate ; the upper
lip very small, and with 2 tecth ;
the lower 3Jobed, with a large
intermediate  obcordate  lobe.
Nuts reticulated.

1. A reptans (Bugle).  Almost,
smooth, with a soiitary stem, and
erceping runners. Lower lip of
the corolla 4-cleft, Woods
and shady bunks.

ORDER XLV. SOLANACEZA—NIGHTSHADES.
E3seN1AL CHARACTER.—Calyz S-parted, persistent, inferior, Corollu

monopetalous, hypogynous ; the Ziméb H-cleft, regular, or somewhat unequal,
in @stivation plaited or imbricated.  Stamens inserted upon the corolla, as

Fig. CLXXIV.— Ajuz rc-pE:ms.
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many as the segments of the limb, with which they are alternate ; anthers
bursting longitudinally, rarely by pores at the apex. Ovary 2-celled, with
2 polyspermous placentee ; style continuous ; stigma simple. Pericarp with
2, or 4, or many cclls ; either a capsule with a double dissepiment parallel

Fig. CLXXV,
with the valves, or a berry with the placentze adhering to the dissepiment.
Seeds numerous.—Ilerbaceous plants or skrubs. Leaves alternate, undivided,
or lobed, sometimes collateral ; the floral ones sometimes double, and placed
near cach other.  Inflorescence variable, often out of the axil ; the pedicels
without braets.

#,% So far as the European Flora is concerned, this order is sufficicntly characterised
by its superior many-seeded ovary, axile placentie and regular flowers, and by
haviug the same number of stamens as there are lobes to the corolla,upon the
side of which they grow. Solanacewe differ from: Ericacew in having epipetal.
ous stamens ; from Scrophulariaceae in having regular symmetrical flowers
from Gentianacewe in the leaves not being ribbed, and in the placentie being
central ; from Primulaceze in the stamens being alternate with the lobes of the
corolla, and the placentze axile. They are in almost all cases more or less
poisonous ; even those which are food, like the Potato, having their share of
deleterious matter, although not in the parts that are eaten.

SOLANUM,

Calyx persistent, with from 5 to 10 divisions. Corolla monopetalous, rotate ; the tube
very short; thelimb spread-
ing,with 4, 5,0r 6 divisions.
Stamens4, 5,0r 6. Anthers
oblong, opening by two
pores at the apex. Berry
roundish, with 2, 3, 4, or
6 cells. Embryo spiral.
1. 8. nigrum. Stem herba-

ceous, without thorns, erect.

Leaves ovate, bluntly toothed

for wavy. Umbecls lateral

‘trooping. Waste places.

Flowers white. Berries

black, poisonous.

[This very common plant
hias followed the footsteps of
man over all the world, and
has received many different
names from incautious bota-
nists. Somctimes the stems
are furnished with narrow
wings ; but that too is only
the mark of a variety. It is
remarkable that in tropical
countries the berries lose
their deleterious qualities.]

Fig. CLXXVL

Fig. CLXXV.—Solanum Dulcamara. 1. A flower ; 2. a cross section of the ovary; 8.a section of
~he seed: lc. testa, ch. chalaza, alb. albumen. Fig. CLXXVI1.—Solanuia nigrum.
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2. S. Dulcamara. Stem shrubby, zigzag, without thorns. Upper leaves hastate-
Clusters cymose. Hedges, &'c. Flowers purple. Berrics poisonous, bright red,
There is also o white-flowered varicty, and one with very downy leaves. Kach lobe
of the corolla has 2 green spots at the basc.

i CLNNVIL

8. 8. tuberosum (The Potato).  TRoots creeping and talerous. Slewmsz wingel.
Teaves interruptedly pinnated, with somewhat heart-<haped, ovate, downy leaflets,
oblique at the base. Flowers in terminal corymbs. —Southern Chili, Every-
where cultivated.  The tubers of this plant are the Potatoes of Gardencrs, by the
vulgar often called the seed. In like manner the fruit is ealled the plum.  The
varieties of the plant< arve jufinite, not only as regards the tubers bul the manuer «
growth, size, furm, and surface of the leaves and colour of the flowers: and should
guard the etudent against imagining that in Natural History a diffcrence is the saiue
a3 a distinetion,

4. 8. Mclowgena (Eyg-plant, Egg-apple, Brinjal. Auberyine). An ammal, coverad
with tomentum. Stem ercct, sometimes prickly. Leaves ovate-acuminate, sowie-
what repand or sinnated. Calyx prickly. Corolla 6—§ parted. Stamens §— 9, -~-—
Last Indics.  Comunon in gardens, under one or other of the above names.  Iruit very
large, white or purple, egg-shaped, smooth ; in hot countries, when ripe, used as un
eseulent.  Flowers violet.

5. S, Lycopersicon (Love-apple, Tomato). A green, stragzling, hairy annual.  Stem
much branched. Leaves unequally aud interruptedly pinnated, with incised seg-
ments. Flowers yellow. South America.  Jommon in gardeas, Its fruit varies
greatly in form, size, and colour : and usually containg many cells.  Itis cmployed in
cookery, and in the prepuration of sauees.

NICANDRA,

Calyx 5-parted, 5-cornered, inflated.  Corolla campanulate, with a plaited slightly
5-lobed limb. Stamens 5, distinct, somewhat projecting ; the filaments converging

Fig. CLXXVIT.—Solanum Duleamara.
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at the base; anthers opening longitudinally. Ovary 3—5&-celled, with solitary
placente. Berry dry, inclosed in the inflated calyx.

1. N. physaloides. A tall annual. Stem ercct, with angular branches, Leaves
sMooth, ovate-oblong, sinuated, wedge-shaped at the base, and decurrent on the
petiole. Flowers solitary; blue with a white Lottom 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,

Fig. CLXXVIii,

ATROPA.
Culyx campanulate, 5-cleft.  Corolla campanulate, twice as long as the calyx, 5-lobed
equal. Filaments 5, filiform. Berry globose, seated in the calyx.
1. A. Bcllful(»ma (Deadly Nightshade). Stem herbaceous. Leaves ovate, undivided.
Flowers solitary.- oods, Flowers lurge, livid purple. Fruit rescmbling black
cherries, very poisonous, but used in medicine as a valuable narcotic.

Fig. CLXXVIIT.—Atroa Belladonna. 1. Flower opened ; 2. transverse scetion of ripe trt
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SCOPQLINA,
Corolla 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,
wlhere it is called Hyoscyamus Scopolia. 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. annwum (Capsicum ; Tchilli or Chilli). An annual plant. Leaves elliptical
or ovate, acuminate, entire, smooth, Flowers white with yellow anthers.

Tropical America. Common in gardens. The fruit varies much in form and size,

but is always cither red or yellow. It is extremecly peppery; and, with the seeds,

forms, when ground, the condiment called Cayennc Pepper.

DATURA.

Calyx tubular, ventricose, with 5 angles, 5-toothed, decciduous, leaving behind a
brond orbicular base. Corolla funuel-shaped ; the tube long; the limb with §
angles, 5 plaits, and 5 points. Stamens 5; Stigma of 2 plates.  Capsule
echinate or smooth, 2-celled; the cells divided occasionully by spurious
dissepiments.

1. D. Stramoniwm (Thorn Apple). Fruit spinous, ovate, ercct. Leaves eovate,
smooth, sinuated. Waste places.  Flowers large, white. A powerful narcotic.

3 I CLXXVIT o |

I%q CLXXVIIL g—Datura Stramoenium, 1. Flower; 2, scction of ovary ; 3. ripe fruit.,
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HYOSCYAMUS,

Calyx tubular, 5-cleft. Corolla
funnel - shaped ; the Jimb
spreading, obliquely 5-lobed,
unequal. Stamens 5. Stig-
ma capitate. Capsule com-
pressed, furrowed on eaci
side, opening at the apex by a
iransverse aperture.

1. H. niger (Henbane). Leaves
sinuated, clasping the stem.

Flowers sessile. —— Commons,

L
waste places. Flowers dull yel- N \\

low, with purple veins. A 7730

P T\
narcotic plant. LTNUT \\\
p N \
PITYSALIS, : =
Anthers opening lengthwise. \’\
Berry inclosed in a bladder- 1.
like calyx.

1. P. Alkekengi (Winter Cher-
7y). Leaves in pairs, entire,
scute. Stem herbaceous, branch-
ing from the base. Berries scar-
let, inclosed in the permanent
netted reddish brown calyx.
Flowers white. Gardens.

Fig CLXXIX.

NICOTIANA.

Corolla funncl-shaped, with a plaited 5-lobed limb. Calyx permancnt. Stigma capitate

Capsule 4-valved at the apex, 2- to 4-celled, many-sceded.

1. N. rustica (Twlkish Tobacco). Stem round. Leaves stalked, ovate, entire.  Tube
of the corolla cylindrical, as long as the
calyx, the limb with rounded scgments.
Gardens. Flowers green.  This
plant furnishes Latakia, or Syrian To-
baceo.

2. N. Tabacum (Virginian Tobacco).
Leaves lanceolate, taper pointed, decur-
rent,  Corolla long, funmel-shaped, with Fig. CLXXX.
the segments sharp pointed and turned
downwards. Gardens.  Flowers pink.

*,* In general the Tobaccos may be known by their heavy subaromatic smecll, and ny
their leafstalks presenting a horse-shoe mark when cut across ; but this also
occurs in other plants of the order of Nightshades.

Figz. CLXXIX.—Hyoscyamus niger o, its calyx.
Fig. CLXXX.—Flower of Nicotinna Tabacum.

K



102 SCHOOL BOTANY.

ORDER XLVI. SCROPHULARIACEZ—LINARIADS.

Essential CHARACTER.—Calyx inferior, persistent, often unequal. Co-
rolla monopetalous, usually irrcgular; limb flat or erect, nearly equally
divided or labiate. Stamens in a single series, 2 or 4, and not correspond-
ing in number with the lobes of the corolla. Ovary superior, 2-celled, many-
seeded ; style simple or rarely bifid. Fruit capsular.— Herbaceous plants
or shrubs, with exstipulate leaves. Very variable in their flowers.

*,* The flowers are very like those of Labiatee, but they have not a 4-lobed ovary :
they also resemble a small order called Verbenaces, but are distinguished by
their ovary containing more ovules than one in each cell.

SCROPHULARIA.

Calyx 5lobed. Corolla globose ; the limb contracted, 2-lipped; the npper lip 2-lobed,
with an occasional intermediate scale; the lower shorter, and
3-lobed. Stigma simple. Capsule roundish acuminate; valves
entire, turned inwards at the base.

1. S. nodosa. Leaves heart-
shaped, acute, 3-ribbed at the
“aage, Stemn sbarp-edged. Root
tuberous. Ditches.

2. S. aquatica. Leaves heart-
shaped, bluntish, on decurrent
foot-stalks. Stem winged. Root
fibrous. Ditches.

Fig. CLXXX, 0.

DIGITALIS.

Calyx 5-parted, uncgual. Corolla campanulate ;
the limb unequal, obliquely 4-lobed. Stigma
simple or bilabiate. Capsule ovate, acuminate.
1. D. purpuren (Foxglove). Segments of the

calyx ovate, scute. Corolla obtuse; its upper

lobo scarcely cloven. Leaves downy. Way
sides and gardens.

EUPHRASIA.

Calyx 4-cleft. Corolla tubular, 2-lipped; the
upper lip galeate, emarginate; the lower 3-
lobed, equal. Anthers 2 or 4, acuminate at
the base. Capsule ovate, compressed, obtuse,

Fig. CLXXX. e. emarginate.
1. E. oficinalis (Eyebright). Leaves ovate, with about 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.

PEDICULARIS.

Calyx tubular, inflated, 5-lobed, leafy. Upper lip of corolla compressed from the
sides, curved ; lower flat, 3-lobed. Ovules numerous. Capsule oblique, acute,

compressed. .
1. P. sylvestris (Lousewort). Stem branched from the base, and spreading. Calyx

angular, smooth, with 5 unequal crenato leafy lobes.—————Moist pastures, &c.

Flowers purple.
2. P. ;:vhrgtm Stem solitary, erect. Calyx broad, hairy, ribbed, with crenated

nearly equal lobes.—— Wet pastures. Flowers purple.

Fig. CLXXX. b.~Flower of Scrophularia. Fig. CLXXX, ¢.—Digitalis purpurea



COROLLIFLORALS. ' 103

ANTIRRHINUM.

Calyx 5-parted. Corolla without a spur, gibbous at the base ; the tube inflated ; the
limb 2-lipped ; the upper lip bifid and reflexed ; the lower 3-lobed, with a projecting
palate. Capsule oblique at the base, dehiscing by small holes at the apex.

Fig. CLXXXIL

1. A. majus (Snapdragon). Flowers in a dense cluster. Tcaves lanceolate. Seg-
ments of the calyx ovate, obtuse. Old walls, gardens.

LINARIA.

Calyx 5-parted ; the 2 lower segments far apart from the
rest. Corolla ringent, calearate at the base ; the tube in-
flated ; the limb 2-lipped ; the upper lip bifid, reflexed ;
the lower 3-lobed. Capsule ovate or globose, opening with
several valves at the apex.

1. L. wvulgaris (Toadflaxr). Leaves linear-lanceolates
rrowded. Stem erect. Spikes terminal. ¥lowers imbri-
rated. Calyx smooth, shorter than the spur. Hedge-
rows, banks, woods.

2. L. Qymbalaria. Leaves heart-shaped, 5-lobed, alternate
smooth. Stems procumbent. Qardens.

Fig. CLXXXIIIL.

Fig. CLXXXIL.—Antirrhinum majus. 1. A flower split open, showing the didynamous stamens;
2. a cross section of the ovary ; 3. ovary and calyx ; 4. seed-vesscl.
K 2
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VERONICA.

Culyx 4- or 5-parted. Corolla rotate ; the limb 4-parted, unequal, with entire lches.
Stamens 2. Capsule either sepa-
rable in 2, or bearing the septa in
the middle of the valves.

1. V. Beccabunga (Brooklime).
Stem creeping. Leaves elliptical, flat,
obtuse, crenated.  Racemes axillary.
Capsule roundish, slightly emarginate.
Ditches.

2. V. officinalis (Speedwell). Clus-
ters lateral ; partial stalks shorter
than their bractese. Leaves elliptical,
serrated, roughish. Stem procum-
hent. Stigma capitate. Com-
MOnS, pustures, &c.

3. V. arvensis. Flowers solitary,
nearly sessile.  Leaves cordate-ovate, Y <
deeply serrated ; the floral ones lan- 6 ’
ceolate, entire.  Pedicels erect.

oo
Seeds flat. Waste places.
4. V. hederifolia. Flowers soli- |
tary, on long stalks. Leaves heart- [<<P
shaped, flat, 5-lobed. Segments of

the calyx heart-shaped, acute. Seeds Sy R

cupped, wrinkled. Capsule 4-lobed, &

globose. Waste places. N €
3 'rs

OROBANCHE. 8 § Y
Calyx 1- or 2-parted, with from 1 to l \ \k
3 bracteze. Corolla tubular, vin- W N\
gent, 4- or 5-cleft. Stamens 4,
didynamous, Ovarium

surrounded by a fleshy s
disk. Style1. Stigma N
capitate, emarginate, 2-

lobed. Tig. CLXXXIV.

1. O.major (Broom-rape). Stem simple. Corollainflated ;
upper lip slightly notched ; lower with acute, nearly equal
segments. Stamens quite smooth below.~ Heuths and
fields ; parasitic on the roots of plants. A brown leafless
plant.

VERBASCUM.

Calyx 5-parted. Corolla rotate, 5-lobed, unequal. Sta-
mens 5, unequal; filaments declinate, almost always
villous at the base. Capsule with 2 valves, ovate, ox
globose.

1. V. Thapsus (Mullein). Leaves de-
current, erenate, woolly on both sides.
Stem simple. Cluster dense. Flowers
almost sessile. Waysides.

2. V. nigrum. Leaves oblong-heart-
shaped, stalked, waved, and crenate,
slightly downy. Cluster mostly soli
tary. Waysides.

Fig. CLXXXIV. b.

]':)p,' CLXXXIV.—Veronics hederifolia.
Fig. CLXXXIV. b.—Verbascum Thapsns.
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ORDER XLVIL. LENTIBULARIACEA—BUTTERWORTS.

EsSENTIAL CHARACTER.—Calyx persistent, inferior. Corolla monopeta-
lous, hypogynous, irrcgular, bilabiate, with a spur. Stamens 2, included
within the corolla, and inserted into its base ; anthers 1-cclled, sometimes
contracted in the middle. Ovary 1-celled ; style 1, very short; stigma
bilabiate. Capsule 1-cclled, many-seeded, with a large eentral placenta._
Herbaceous plonts, living in water or marshes. ZLeaves radical, undivided ;
or compound, resembling 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.

Calyx campanulate. 5-cleft. Corolla 2-lipped ; the upper 3-lobed ; the lower 2-lobed,
shorter, and spurred. Stigma bilabiate.

1. P. wvulgaris (Butterwort), Spur cylindrical acute, as long as the very irregular
corolla.  Segments of the calyx oblong. Capsule ovate. Bogs. Flowers blue.

UTRICULARIA.

Calyx 2-lenved ; the lips equal and undivided. Corolla personate ; the lower lip spurred
at the base. Stamens 2, the filaments bearing the anthers on their inner face at the
top. Stigma bilabiate.

1. U. wulgaris. Spur conical. Stalk straight. Raccme somewhat corymbose.

Upper lip of the corolla the length of the palate, reflexed at the sides. -Bogs and
wet ditehes.  Flowers yellow.

ORDER XLVIII. PLANTAGINACEA—RIBWORTS.

FssuNTIAL CUHARACTER.— Flowers usually hermaphrodite, very much im-
bricated.  Calyx 4-parted, persistent.  Corolla membranous, monopetalous,
hypogynous, persistent, witli a 4-parted limb.  Stamens 4, inserted into the
corolla, alternately with its segments ; filaments filiform, flaceid, doubled
inwards in wmstivation ; anthers versatile, 2-celled.  Ovary sessile, 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, simple, rarely half-bifid.  Capsule
membranous, dehiscing transversely. Seeds sessile, peltate, or erect,
solitary, twin, or indefinite ; testa mucilaginous ; embryo 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 general an obvious mark of this order.

PLANTAGO.

Flowers hermaphrodite. Capsule with 2 or 4 cells, and 2 or several seeds.

1. P. major. Leaves ovate, smoothish, somewhat toothed, on longish foot-stalks.
Flower-stalks round.  Spike tapering. Seeds numerous. Banks and pastures.

2. P.lanceolata (Ribgrass or Plantain). Leaves lanceolate, entire, tapering at each
end, woolly at the base. Flowerstalks angular. Spike ovate. Waste placess
waysides, pastures,

3. P. Coronopus. Leaves in many pinnate linear segments, Flower-stalks vound
Waste places.
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ORDER XLIX. PLUMBAGINACE Z-—LEADWORTS.

EsseENTIAL CmaRAcTER.— Calyz tubular, plaited, persistent. Corolla
monopetalous or 5-petalous. regular. Stamens definite, opposite the
petals ; in some species hypogynous! in others arising from the petals!
Ovary superior, single, 1-seeded ; ovule inverted, pendulous from the point
of an umbilical cord, arising from the bottom of the cavity; styles5! seldom
3or 4: stigmas the same number. Fruit a nearly indehiscent utricule.
Seed inverted.— Herbaceous plants or under-shrubs, variable in appearance.
Leaves alternate or clustered, undivided, somewhat sheathing at the base.
Flowers either loosely panicled, or contracted into heads, flowering
irregularly.

#4* This order will not be mistaken, if attention is paid to its having 5 styles, and a
1-celled, 1-seeded superior ovary.

ARMERIA.

Calyx scarious, plaited, entire. Corolla monopetalous, or pentapetalous. Stamens 5,
inserted on the lobes of the corolla. Styles 5. Fruit indehiscent. Flowers capi-
tate, in solitary heads, surrounded by a common imbricated scarious involucre.
Leaves radical, tufted.

1. A. maritima (Common Thrift). Leaves linear, flat, obtuse. Scape twice or 4
times as long as the lenves. Scales of the involucrum scarious, obovate, very obtuse,
shorter than the flowers. Calyx hairy at the base, with 5 sharp teeth shorter than the
corolla,————Gardens.

STATICE.

Flowers in loose panicles, arranged on one side of the branches in long rows, sur-
rounded by scarious scales. Otherwise the same as Armeria.

1. 8. Limonium (Sca Lavender). Stalks round. Spikes level-topped. Leaves
elliptic-oblong, single-ribbed, smooth, with a nearly terminal bristle. Salt
Marshes.

The following additional corollifioral orders are found in Europe, but
they contain few species, and are of less importance than the preceding :—

PYROLACEZE—WINTER-GREENS.

EsseNTiaL CHARACTER.—Most of the characters of Ericacese, but : Disk
nbsent ; seeds very minute, enclosed in a tubular reticulated skin, which is
much larger than they are.

** A few pretty little herbaceons plants, with white or pink flowers, and roundish

coriaceous deep-green leaves, are occasionally met with in moist woods, espe-

c;s,llylain northern or subalpine situations. = They all belong to the genus
yrola.
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MONOTROPACEZ.—FIR-RAPES.

EssentiaL Cuaracter.—The same as Pyrolaces, except: Style straight;
anthers bursting longitudinally ; stems leafless, or nearly so, but covered
with fleshy scales.— Parasitical plants.

*«* Monotropa Hypopithys, a colourless plant, found among half-decayed leaves
in woods, is the only European species of this small order. It is known
from Orobanche by its stamens not being didynamous, nor its flower
irregular, nor its ovary 2-celled. And from Neottia by being an Exogen,
with a superior not inferior ovary.

AQUIFOLIACEAE—HOLLYWORTS, or AQUIFOILS.

EssENTiAL CHARACTER.—Sepals 4 to 6, imbricated. Corolla 4- or
5-parted, hypogynous, imbricated. Stamens inscrted into the corolla, alter-
nate with its segments ; filaments ercet. Disk none. Ovary fleshy, supe-
rior, with from 2 to 6 cells ; ovules solitary, pendulous ; stigma subsessile,
lobed. Fruit fleshy, indchiscent, with from 2 to 6 stones.—7ees or shrubs.
Leaves altcrnate or opposite, coriaccous. Flowers small, axillary, solitary,
or fascicled.

#_* The Holly-tree (lex Aquifolium) is the only common plant belonging to this
order, which has 1o very close resemblance to any other European group.

Fig. CLXXXIV. c.—Ilex Aquifolium ; with a magnified view of its flower.
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OLEACEZ—OLIVLWORTS.

EsSENTIAL CnarACTER.— Calyz 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 ceils 2-sceded ; the ovules pendu-
lous and collateral. Fruit drupacecous, berried, or capsular, often by abortion
l.seeded. — T'rees or shrubs. DBranches usually dichotomous and ending
abruptly by a conspicuous bud. Leaves opposite, simple, sometimes pinnated
Flowers in terminal or axillary racemes or panicles.

* * Several Europcan plants belong to this order, which is known at once, by its
regular diandrous flowers, from all other Kuropean groups, except Jasmi-

Fig. CLXXXVI.

sacee, and from them by the corolla being valvate not imbricated. The
Lilae (Syringa vulgaris), Olive (Olea ewropeu), Privet (Ligustrum vulgare),
and Phillyrea, all common in gardens, belong to the order; as also does
the Ash-tree (Frazinus cxeelsior), which is, however, anomalous in its struc-
ture, having no corolla in the conunon species ; the corolla does, however,
exist in the Manna 4sh (Ornus rotundifolia).

LOBELIACEZ~-LOBELIADS.

EssexmiaL CuaRACTER. — The only differences between this order and
Campanulacez 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.

ATOCYNACEA—DOGBANES.

Essextiat Cuaracter. — Calyx divided icto 5, persistent.  Corollu
monopetalous, hypogynous, regular, 5-lobed, with contorted sstivation,
deciduous. Stamens 5, arising from the corolla; fllaments distinct ; anthers
3-celled, opening lengthwise; pollen granular, globose, or 3-lobed, imme-
diately applied to the stigma. Ovaries 2, polyspermous; styles 2 ; stigma 1.
£'rurt a double follicle. — T'rees or shrubs, usually milky. ZLeaves opposite,

Fig. CLXXX —Thillyrea latifolia. Fig. CLXXXVI —Ligustruin vulgare.
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gometimes whorled, seldom scattered, quite entire, often having cilis 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 inis order wl_xich.inhabit Europe.
They are readily known by their opposite leaves, and bifollicular fruit, from
all orders except Asclepiadacere; and from that order by their separate
anthers having powdery pollen.

JASMINACEA—JASMINEWORTS.

EssenTiAL CuaracTER.— These plants differ from Oleacez in having the
corolla imbricated in mstivation, and erect ovules. The common white
Jasmine (Jasminum officinale) sufficiently illustrates the structure of thc
remainder.

POLEMONIACEZ.

EssENTIAL CHARACTER.— Calyz monosepalous, permancnt.  Corolla hypo-
gynous, regular, 5-cleft, imbricated.  Stamens 5, inserted on the tube of
the corolla.  Ovary superior, 3-celled, with ascending or peltate ovules ;
stiyma trifid.  Capsules 3-valved, with a loculicidal dehiscence.
Herbaceous plants.

*.* The only European genus is Polemonium, of which one species, P. ceruleum, or

the Jacob’s Ladder, also called Greck Valerian, a biennial with white or blue

flowers, is common in gardens. The order differs from Convolvulacee in not
having a broken-whorled caryx.

VERBENACEZA—VERVAINS.

Essentian CrnaracTeR. — Cadyx tubular, persistent, inferior. Corolla
hypogynous, monopetalous, tubular, deciduous, generally irregular. Stamens
usually 4, didynamous, seldom equal, occasionally 2. Ovary 2- or 4-celled;
ovules ercet or pendulous, solitary or twin; style 1: stigma bifid or undivided.
Fruit nucamentaceous, composcd of two or four nucules in a state of adhe-
sion, Seeds erect or pendulous. — Zrees or shrubs, sometimes kerbaceous
plants, Leaves generally opposite, simple or compound, without stipules.
Flowers in opposite corymbs, or spiked alternately ; sometimes in dense
heads ; very seldom axillary and solitary.

¥, % The common Vervain (Verbena oficinalis), a way-side weed, is all that the Euro-

pean Flora comprehends of this order, which differs from Labiate only in the
4 lobes of the ovary of that order being consolidated in this.

ACANTHACEZA—ACANTHS.

ESSENTIAL CHARACTER.— Calyx 5-lcaved, very much imbricated. Corolla
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-sceded ; style 1;
stigma 3-lobed, rarely undivided. Capsule 2-celled, the cells 2- or many-
seeded, bursting elastically with 2 valves. Seeds roundish, hanging by
ascending processes of the placenta, hard, cup-shaped, or usually hooked.

*4* Scarcely different from Scrophulariacese, except in the seeds having no albumen,
and hanging to the placenta by indurated funiculi, and by the very much im-
bricated or broken-whorled calyx. Acanthus, consisting of Greek herbaceous
plants, and the only Buropcan genus, 1s a bad type of the order, which is
abundant in tropical countries, and hardly belongs to the European Flora.
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CHAPTER VIL
OF MONOCHLAMYDEOUS EXOGENS.

THe following are the most important
ovders of this sub-class in the Flora of
Europe, viz.—

Sanguisorbese ; Chenopodiacese ; Poly-
gonacez ; Eleeagnacese ; Thymelaceze ; Eu-
phorbiacese ; Urticaceee ; Corylacese ; Sa-
licacew ; Betulaces ; Ulmaces ; Conifers:.

The following short characters explain
the distinctions between these orders :—

Samguisorbee. Culyx tubular,lined with
a disk, on the outside of whicll the sta-
mens areinserted. Carpel solitary, simple,
1-seeded ; when ripe enclosed in the hard-
cned tube of tho calyx. Stipules leafy

T Stamens opposite the
sepals. Carpel solitary, simple, 1-seeded |
when ripe a utricle. No stipules.

Polygonacee.  Stamens not regularly
apposite the sepals. Carpel solitary, simple,

I-seeded ; when ripe a 3-cornered nut. !

Stipules ochreate.

Eleagnacee. Flowers unisexual. Calyx
tubular, with the stamens on its tube. Car-
pel solitary, simple, with an ascending
ovule; when yipe a nut epclosed within
the succulent calyx. Leaves scurfy.

Thymelacee. Calyx tubular; with the
stamens on its tube. Carpel solitary, sim-
ple, with suspended ovule, 1-seeded ; when
ripe a nut or a drupe. Leaves smooth.

Euplorbiacee. Flowers unisexual. Car-
pels 3, united into a pistil, which, when
ripe, separates with elasticity into 3 shells
or coccl.

Urticacee.  Flowers unisexual.  Sta-
mens opposite the sepals and elastic. Car-
pel solitary, simple, 1-seeded ; when ripe
an achsenium,

Corylacee.  Flowers unisexual ; the
males in amenta. Carpels 2 ormore, inferior,
united into a many-celled pistil, which,
when ripe, becomes 1-cclled and 1-seeded,
and is enclosed in a cupule.

Salicacee. Flowers unisexual, amenta-
ceous. Carpels 2, united into a l-celled
pistil, with numerous ovules, which, when
ripe, become geeds tufted with fine hairs.

Betulacee. Flowers unisexual, amenta~
ceous. Carpels 2, united into a 2-celled
pistil, which, when ripe, becomes membran-
ous, with a single seed in each cell.

Ulmacee. Flowers bisexual, not amen-
taceous. Calyx lacerated, membranous.
Carpels?2,united intoa 2-celled pistil, which,
when ripe, becomes membranous, with a
single seed in each cell.

Conifere. Flowers unisexual, amenta-
ceous, Carpels opening out into scales,
collected into cones or heads, or solitary,
upon which grow the naked ovules.

TABULAR VIEW OF THE PRECEDING NATURAL
ORDERS.

A. Flowers mot amentaceous.
«. Carpel solitary, simple.
a. Fruit a round nut, enclosed in the
hardened tube of the calyx:
Sanguisorbee.
8. Fruit a round nut, enclosed in the
succulent tube of the calyx:

9. Fruit a triangular naked nut:
Polygonacee.
8. Fruit naked, a drupc or round nut:

e. Fruit a lenticular seed-like nut:
Unrticacee.
¢ Fruit a utricle . Chenopodiacee.
b. Carpels more than one, consolidated.
o Flowers unisexual. Carpels 3:

B. Flowers bisexual.  Carpels 2:

Ulmacee.
B. Flowers amentaceous.

a. Carpels inferior, 2- or more celled, en-
closed in a cupule . . Corylacee.
4. Carpels superior, closed up, l-celled,
many-seeded . . . Salicacee.
¢. Carpels superior, closed up, 2-celled,
2seeded . . . . . Betulacee.
d. Carpels opened out, with naked ovules
Conifera.

ORDER L. SANGUISORBEA—SANGUISORBS.

EsseENTIAL CHARACTER.—Flowers often unisexual.

Calyzx with a thick-

ened tube and a 3-, 4-, or 5-lobed limb, its tube lined 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.— Herbaceous
plants or under-shrubs, occasionally spiny. Leaves simple and lobed, or
tompound, alternate, with stipules. Flowers small, often capitate.

% * If petals were added to this order it would belong to Rosacewe, with which it is
therefore generally united.

ALCIIEMILLA.

Calyx 4-toothed, with 4 external bracteolee. Stamens 1 to 4. Nuts 1 to 2. Stigmas
capitate. Seed suspended.—Herbaceous plauts. Leaves palmate, lobed, or cut.
Flowers herbaceous.

1. A. vulgaris (Ladies’ Mantle). Leaves lobed, plaited serzated, the radicle reniform
and half-orbicular. Flowers terminal, corymbose. Gardens.
2. A. arvensis (Parsley Piert). Leaves flat, 3-lobed, cut, wedge-shaped at the base.

Flowers axillary, clustered. Gravelly waste places. A little insignificant weed,

which is easily overlooked in the gravelly places where it grows.

POTERIUM.

Flowers monaecious or polygamous. Calyx 4-toothed, with 3 scales on the outside at
the base. Stamens 20 to 30. Nuts 2. Stigma pencil-shaped. Seed suspended.—
Herbaceous plants, Leaves uncqually pinnate. Flowers in dense spikes.

1. P. Sanguisorba (Burnct). Stem somewhat angular. herbaceous. Leaves pinnated ;

leaflets ovate-roundish. Spikes globose. Calyx, when in {ruit, bony, netted, with 4

obtuse angles. Pastures, gardens.  Sometimes cultivated for sheep-food.

ORDER LI. CHENOPODIACEZA—CHENOPOLS.

EsseENTIAL  CHARACTER.—Calyz herbaceous, sometimes tubular at the
base ; or mone. Stamens inserted into the base of the calyx, opposite its
segments.  Qvary single, superior, or occasionally adhering to the tube of
the calyx, with a single osule attached to the base of the eavity ; style in 2
or 4 divisions, rarcly simple. F7uit membranous, sometimes baccate.—
Herbaceous plants or wunder-shrubs.  Leaves alternate without stipules,
occasionally opposite.  Flowcers small, sometimes polygamous.

*.* Distinguished from Urticaceae by the want of stipules chicfly ; and by their seed

having an inferior radicle ; from Polygonaceexe by the former character, and
the fruit not being triquetrous.

CHENOPODIUM.

Calyx 3-, 4, or 5-parted, persistent, neither warted nor growing 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 ; entire towards the
base, upper ones oblong entire. Fruit quite smooth. Waste places.
2. C. Bonus (Henricus). Leaves triangular-arrow-shaped, entire. Spikes terminal,
compound, leafless. Waste places. Formerly employed for the same prrposes as
Spinach is applied to now.

BETA.
Calyx 5-parted, half-adhering to the ovarium at the base. Stamens 5. Styles 2. Fruit
reniform, enveloped in the capsular base of the calyx.
1. B. vulgarie (Garden Beet). Roots fusiform, very fleshy, biennial. Radical leaves
ovate, obtuse, somewhat cordate ; thosc of the stem rhomboid-ovate. Spikes leafy,
Gardens.

ATRIPLCX.

Polygamous, or often moncecious.— Hermaphrodite. Calyx 5-parted. Stamens 5. Pis-
tillum usually defective.—Female. Calyx 2-parted ; the segments parallel and close
together, uniting after 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 upperinost entire, those
between thom hastate-lanceolate. Fruit cordate triangular, with acuminate teeth.
Waste places. )

3. A. hortensis (Qarden Orache). Stem herbaceous, erect. Leaves cordate-triangular,
toothed, whole-coloured. Fruit
roundish-ovate, shortly acumi-
nate, netted, entire.—— Gardens.

SPINACIA.

Mowers dicecious.—Mule. Calyx
4-parted. Stamens 4, inserted
in the bottom of the calyx.—
Female. Calyx 2- or 3-cleft.
Styles 4. Fruit consolidated
with the hardened calyx.

1. S. oleracea (Garden Spinage).

T.eaves oblong-ovate. Fruit un-

armed or spiny. Gardens.

Fig. CLXXXVI. b.

SALICORNIA.

Calyx fleshy entire, sunk in an excavation of the rachis. Stamens1 or 2. Fleshy
leafloss, jointed plants.

1. 8. annua (Saltwort). Stem herbaceous. Calyxes -““
placed in a triangle. Wild in solt marshes, %ﬂ
common. Often sold in the markets, for pickling,
under the erroneous name of Samphire. Itsashes,
when burnt, furnish kelp, or crude soda.

ORDER LiI. POLYGONACEZE.—BUCK-
WHEATS.

EssentiaL CoaracTER.— Calyz inferior,
imbricated in wstivation.  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 searcely
any.— Herbaceous plants, rarely shrubs.
Leaves alternate, their stipules cohering
round the stem in the form of an
ochrea : when young, rolled backwards.
Flowers oceasionally unisexual, often in
racemes.

** The 3-cornered  fruit, combined with
ochreate 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, CLXXXVL b.—Ripe fruits of Atriplex hortensis
Figr. CLXXXVI. ¢.—8alicornia annua.
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POLYGONTUM.
Flowers hermaphrodite. Calyx monophyllous, divided, persistent, generally petaloid.
Stamens definite, either equal in number to the segments of the calyx, or twice os

Fig. CLXXXVI, .

Fig. CLXXXVL A, —Polygonum Bistorta,
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many, but generally in part abortive. Fruit a 2- indehi
eporaons 1ot or 3-cornered, indehiscent, mono-
1, P. amphibium. Styles 2, united half way up. Stamens 6.

ovate-oblong, erect, on smooth stalks. Stipulesyfrirrl’ged. sWet plgcme.;mes denss,

2. P. Fagopyrum (Buckwheat). Leaves heart-arrow-shaped. Stem nearl ight,
without prickles, Angles of the fruit even. L e of b
seeds, or albumen, eatable.

Fields, cultivated. Flour of the

3. P. Hydropiper. Styles 2, united half way up.
Stamens 6. Racemes lax, interrupted, drooping.
Stem erect. Leaves lanceolate, wavy, without
spots. Wet ditches, dic.

4. P. aviculare (Knot-grass). Flowers axillary.
Leaves elliptic-lanceolate, rough-edged. Ribs of
the stipules distant. Stem procumbent, herbace-
ous. Dry places, gravel walks, &c. A worth-
less weed : its seeds are said to produce sickness,

5. P. Convolvulus. Leaves heart-arrow-shaped.
Stem twining, angular. Segments of the calyx
bluntly keeled,——-Hedges and ficlds.

Fig. CLXXXVL .

Fig. CLXXXVIL

6. P. Bistorta (Bistort). Leaves oblong-ovate, rather cordate, and wavy; petioles
winged. Flowers in an oblong terminal spike.———Damp meudows. Root a
powerful astringent.

7. P, Persicaria. Root annual, fibrous. Leaves lanceolate, blotched with dull
purple, with loose long-fringed stipules. Flowers in compact ovate-bblong cylindrical
gpikes. Calyx glandular. Stamens 6. Styles 2—3, united up to the middle.
Common in wet places. Stems 1—2 fect high. Flowers rose-coloured.

N.B. This is very different from the Persicaria sold in seedshops, which is a
beautiful annual called Polygonm orientale.

Tig. CLXXXVI. e.—Flowor of Polygonum Fagopyrum.
Fig. CLXXXVIL—DPolygonum Hydropiper.
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RUMEX.

Calyx 6-parted ; the 3 outer segments 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-ovate, obtuse, seldom roundish,
slightly curled ; the upper ovate-lanceolate, tapering to each end, obtuse, on long
stalks, Flowering branchesalternate, or rarely double. Whorls distant, many-flowered,
axillary. Inner sepals becoming ovate, acute, entire, or with 2 or 3 slight teeth, each
bearing a large tubercle. Waste places.

Fiz. CLXXXVIIL

2. R. crispus.  Leaves wavy, curled, acute ; the Jower ohlong-lanceolate, stalked.
Flowering 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 places.

8. R. Acctosa (Sorrel). Flowers dicecious. Leaves oblong, arrow-shaped. Perma-
nent sepals tuberculated. Meadows and pastures.

ORDER LITI. ELAEAGNACEZA—OLEASTERS.

Essextian CmaracterR.—Calyz inferior, coloured inside, 2- or 4-cleft,
imbricated in e@stivation. Siamens 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 erect ovule; style 1; stigma 1.
Fruit a dry or fleshy drupe.—S%rubs or small trees ; the leaves covered over
with scurfiness.

Fig. CLXXXVIIL.—Rumex crispus. 1. A disgram of its flower: &, p, outer and inner sepals,
« stamens, ¢ carpels ; 2. the flower; 3. a vertical section of the pistil, &c. ; 4. the pistil separate.
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#*.* We have no shrubby plants with scurfy leaves in Europe, except such as belong
to this order. .
HIPPOPHAE, .

Flowers dicecious.—Malc, catkin-like, tetrandrous. Female, axillary, solitary., Calyx

tubular, bifid, and closed at the apex. Disk wanting. Fruit a nut, contained within

a succulent calyx.

1. H. Rhamnoides (Sea Buckthorn). Leaves linear-lanceolate, alternate.
coast. A spiny shrub.

Sca

ELZEAGNUS.

Flowers hermaphrodite. Tube of calyx slender ; limb campanulate, 4-or 5-cleft, the
throat contracted by a fleshy ring. Stamens 4 or 5. Fruit drupe-like, formed of the
fleshy calyx-tube, enclosing a long nut.

1. E. angustifolia (Oleaster). Leaves lanceolate, acute, entire, silvery on each side.

Flowers axillary, stalked, erect, solitary or in threes. Gardens. Flowers pale

yellow, very sweet-scented. Often called Bohemian Olive,

ORDER LIV. THYMELACEZA—DAPHNADS.

EssestiaL Craracter.—Calyx tubular, inferior, with an imbricated ssti-
vation. Stamens definite,
inserted in the tube or its
orifice, often 8, some-
times 4, less frequently
Z; anthers 2-celled, de-
hiscing lengthwise in the
middle. Ovary with one
solitary pendulous ovule ;
style 1 ; stigma undivided.
Fruit hard, dry, and nut-
like, or drupaccous.—Stem
shrubby, with tenacious
bark. Leaves without sti-
pules, alternate or oppo-
site, entire. Flowers ter-
minal or axillary, occasi-
onally solitary.

DATHXNE,

Calyx 4-lobed. Stamens &.
Style short, terminal, Ber-
ry with 1 cell, and 1 sced.
1. D. Mezercum. Flowers

naked on the stem, sessile,

about 3 together. Leaves lan-
ceolate, deciduous. Gur-
dens. Flowers red or whitc.

2. D. pontica (Long-flow-
ered Spurge Louwrel). Clusters
axillary, simple, drooping,
shorter than the smooth, ob-
long-lanceolate,  evergreen
leares. Tube of calyx slen-
der ; segments lincar-lanceo-

Iate. Gardens. Flowers

groen and sweet-scented.

Flg. CLXXXIX
& CLXXXIX.—Davhne pontica.
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ORDER LV. EUPHORBIACEZE—SPURGEWORTS.

EsseNtiaL CHARACTER.—ZFlowers monacious or diecious. Celyz none,
or lobed, inferior, with various glandular or scaly internal appendages.
Males : 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 5 stigma
compound, or single. Fruit consisting of 3 debiscent cells, separating with
clasticity from their common axis.— Z'rees, shrubs, or herbaceous plants,
often abounding in acrid milk.  Leaees opposite or aiternate, simple, rarely
compound, usually with stipules. Flowers axillary or terminal, usually with
bracts, sometimes enclosed within an involuere. .

*,* The fruit of this order is tricoccous ; that is, it consists of 3 carpels, which, when

ripe, separate from cach other with some clasticity, opening by the edge next
the axis ; this, together with the unisexual flowers, distinctly marks the order,

EUPITORBIA.

Flowers collected in monecious heads, surrounded by au involucre, consisting of a
cup with five divisions, which have externally 5 flat glands alternating with them.—

Pig. CXC.
ig. CXO.—~Euphorbia Lathyris; 1. a & fower, nod bracts 2. an invol\;cr;;'é.— ;perpeudl;ui;r
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& Naked, monandrous, articulated with their pedicel, surrounding the female, which
is in the centre.—@. Nakod, solitary. varium stalked. Stigmas 3, forked.
Fruit hanging out of the involucre, consisting of 3 cells, bursting at the back with
elastiaity, and each containing 1 suspended seed.

1. E. IHeclioscopia. Annual. Leaves membranous, obovate-cuneate, 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, polished, smooth. Seeds
obovate, sculptured, brown, not shining. Wuste places, everywhere.

2. E. Lathyris. Biennial. Leaves somewhat coriaceous, linear, sessile, rather
acute, or obtusc, 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 deep longitudinal furrow, even, smooth. Seeds obovate, truncate at
the base, rough, brown, not shining. Gardens. The seeds are very purgative, and
were so employed. The plant is usually called « Caper” in cottage gardens, but it has
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-fid. Glands lunate, with very long horns,
Ovaries with a double-winged keel at the back, wrinkled and scabrous, smooth. Seeds
obovate-cylindrical ; 4 of the sides dotted in rows, 2 with a longitudinal furrow; greyish-
white, not shining. Wuste places.

BUXTUS.

Moncccious. Calyx 3- or 4-parted.—Male. Scale
2-lobed. Stamens 4, inserted about the rudi-
ment of an ovarimmn.—Female.  Scales 3, very
small. Styles 3. Stigmas 3, obtuse. Frut
with 3 horns, 3 cclls, and 6 seeds. £
1. B.sempervirens(Common Boz). Leaves ovate, @

convex. Footstalks slightly downy at the edges.

Anthers ovate-arrow-shapod.———Chally Ldls.

This is the tree whose hard timber is used by

the engravers on wood.

Fig, CXCL

MERCURIALIS.

Dicecious, or occasionally moncecious. Calyx 3-parted. — Malcs.  Stamens 9 to 12. —
Females. Ovarium double, with two opposite furrows, and two sterile filaments pro-
ceeding from each furrow. Styles 2, forked. Fruit dry, consisting of 2 cells burstiny
with elasticity, and containing each 1 seed.

1. M. perennis (Herb Mercury). Stem perfectly simple. Leaves rough. TRoot
ereeping. Woods and dry ditches.

ORDER LVI. URTICACEA—NETTLEWORTS.

EssENTIAL CHARACTER.—Flowers moncecious or diceious. Calyx 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 sue-
pended : stigma simple. Fruit a simple indehiscent nut, surrounded by the
membranous or fleshy calyx ; or a fleshy receptacle, eitl.or covered by nu-
merous nuts, lying among the persistent fleshy calyxes, or enclosing them
within its cavity.—7ees, shrubs, or herbs, sometimes milky. Leaves
alternate, usually covered either with asperities or stinging hairs, with mem-
branous stipules, which are deciduous or convolute in vernation.

%% The uniscxual flowers, simple lenticular fruit, superior radicle, and stipules,
afford the essential characteristics of this order, which cannot well be mistnken
for any except Chenopodiacese, and the plants of that order never have stipules,
or rough, or stinging leaves.

Fig. CXC. b.—Buxus sempervirens.
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URTICA.

Moncecious, seldom dicecious. — Males in loose racemes. Calyx 4-parted. Stamens 4,
— Pemales in capitate racemes. Calyx 2-leaved. Ovarium 1. Stigma 1. Fruit
1-seeded, enclosed in the calyx.

1
Fig. CXCL

1. U. urens (Smaller Stinging Netile). Leaves opposite, elliptical, with about 5 lon-
gitudinal ribs. Clusters nearly simple. Waste places.

2. U. dioica (Larger Stinging Nettle). Leaves opposite, heart-shaped. Clusters
much branched, in pairs, mostly dicecious. Roots creeping. Waste places.

3. U. pilulifera (Roman Nettle). Leaves opposite, ovate, serrated ; with transverse
ribs. Fertile flowers in globular heads. Gardens.

CANNABIS.

Flowers dicecious.—Male. Calyx §-parted. Stamens 5.—Female. Calyx 1-leaved,

slit on one side. Styles2. Achznium lenticular, enclosed in the permanent calyx.

1. C. sativa (Hemp). A tall annual. Leaves digitate, serrated. Fields.
This is the plant from which cordage, ropes, and the coarse kinds of linen are
manufactured,

HUMULUS.
Dicecious. —Males, Calyx 5-parted. Stamens 5.—Females in a lax membranous
conc. Ovarium 1. Styles 2. Fruit I-seeded. Embryo spiral.
1. H. Zupulus (The Hop). Stems climbing. Leaves stalked, scabrous, cordate,

serrated, simple or 3-lobed,————FHedges.

Fig. CXCIL b.

FICUS.
Flowers enclosed within fleshy heads, which heve
¥ig. CXOIL a scaly orifice.
L. F. Carica (The Common Fig). Leaves cordate, palmate, scabrous above, downy
m the underside.——G@ardens. This produces the figs of the shops,

MORUS.

Moncecious. Calyx 4-parted. — Males. Stamens 4.— Females. Ovary 2-cell
fotm ga . gmit composed of the receptacle, calyxes, and utriculi, all suzul;ncte aigl
5 ed,

_ Urtica dioiea. 1. & 2. $ cut vertically: . . o
a. radicle, sr. sepal, t. test, pl. placeqta.g crileally ; 3. a shwilar section of fruit: stig. stigma,
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1. M. (The Mulberry Tree). Leaves cordate, ovate, entire or lobed, serrated,
Female cm somewhat sessile, much longer than the pedu’ucle. Calyx smooth at the
edge. Gurdens. Fruit deep purple.

Fig. CXCIIL

ORDER LVIL CORYLACEZA—MASTWORTS.

EsseNTIAL CHARACTER.— Flowers unisexual ; males amentaceous, females
aggregate or amentaccous. Males : Stamens 5 to 20, inserted into the
base of the scales, or of a membranous calyx, generally distinet.  Females :
Ovarics crowned by the rudimeuts of a superior calyx, seated within a coria-
ceous involucre (cupule) of various figure, and with several cells and several
ovules, the greater part of which are abortive ; ovules twin or solitary, pen-
dulous ; stigmas several, sub-sessile, distinet. 7wt a bony or coriaceous
1-celled nut, more or less enclosed in the involuere.—7'rees or shrubs.
Leaves with stipules, alternate, simple, often with veins proceeding straight
from the midrib to the margin.

*,* The distinctive organ of this order is the capule, which, in common language, is
called Ausk in the Filbert, Chesnut, and Beech, and cup in the Qak.

CASTANEA.

Moncwcious.— Male. Catkins very long, with irregular clusters 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. wesca. (The Sweet Chestnut Trec). Leaves oblong-lanceolate, acuminate,
with mucronate serratures, smooth on each side. Cupules large, spiny. ———Planta-
tions. A large tree.

Fig. CXCIIL. Morus nigra, 1. A male flower; 2. a cluster of females; 3. a female separate.
Fig. CXCIV.—Leaf of Castanea vesca.
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FAGUS.

Moneecious, — Males. Catkins pendulous, globose, dense. Ca}’yx

[
l

Tig. CXCV.

QUERCUS.
Moncwcious. — Male. Catkin lax and pendulous.

ey

e ONCVIL

SCHOOL BOTANY.

6-lobed. Stamens 8,
emales 2, enclosed in a
spiny 4-lobed cupule. Stig-
mas 3. Ovarium 3-cornered,
3-celled. Nut by abortion
1-celled, 1- or 2-seeded.

1. F. sylvatica (The Beech
Trec). Leaves ovate, shining,
thin, obsoletely  serrated.
Prickles of the cupule simple.
Stigmas 3, — Woods. A large
iree with a smooth bark. 1ts
triangular nuts, or mast, are
greedily 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 ships
and for making chairs, but is
quickly attacked by insects.

Stamens from 5 to 10. — Female.
Cupule cup-shaped, covered with
scales.  Ovarium with three cclls, 2
of which are abortive. Stigmas 3.
Acorn l-celled, 1-sceded, seated in
the cup-shaped cupule.

1. Q. Ilex (Evergreen Ock). Leaves
ergreen, ovate or lanceolate, mucro-

nate, entire or serrated, shining above,
hoary beneath.
Plantations.

Bark even.

2. Q. sessiliflora.  Leaves on long

stalks, deciduous, oblong, with opposite
acute sinuses.
Woods.

Fruit sessile,

3. Q. Cerris (Turkey Oak). Leaves

deciduous, obovate, sinuate or pinnatifid,

Fig. CXCVIIT,

Fig. CXCV.—Beech.
section of the ovary ; 4. perpendicular section of the 9 show

Fig. CXCVIl.—Quercus Suber,

Fig. CXCV1.—Quercus pedunculata. ). & flower; 2. 9 ditto ; 3. transverse

ing young cupule and ovules.

Fig. CXCVI1IL.—Quercus sessilifiora,
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downy, with mucronated lobes. Cup of the acorn with long spreading narrow bracts.
———— Plantations.

4. Q. edunculala
(Common Quax). Leaves
sessile, deciduous, oblong,
wider towards the extre-
nity ; their sinuses rather
acutc, lobes obtuse. Fruit-
stalks long. Woods.

5. Q. Suber (Cork Ouk).
Leaves evergreen, ovate
or lanceolate, mucronate,
entire or serrated, hoary
beneath. Bark corky,split
into deep fissures.
Plantations. This is the
plant  whose bark is
brought from the cork
forests 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 timber is of equally
good quality, though dit-
ferent ; the latter is what
is called chesnut in old

\ buildings.

X7/
1:”\.' ,{:,\L/

CORYLUS.

Moncecious.—Muale.  Catking

cylindrical, with 3-lobed
bracts, the middle lobe of
which covers the 2 latera!

Fig. CCIL.

ones. Stamens8. Anthers
1-celled.— Female. Flowers
numerous, enclosed in a
gsealy bud. Stigmas 2, Nuten-
Fig. CC. Fig. CCL closed in a lacerated cupule.

Fig. CXCIX.—Quercus peduncuiata.  Fig. CC.—Quercus Cerris.  Fig. CCIL—Quercus liex.
Fig. CCIL.—Flowcrs of Corylus Avellana., @ fomale bud; st styles ; br. bracts: & male catkin.
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1. C. Avellana. (The Hazel Nuf). Stipules ovate, obtuse, Leaves roundish,
heart-shaped, pointed. Young branches hairy. Cupule shorter than the nut.
Woods. The filbert is a cultivated variety of this shrub.

CARPINUS.

Moncecious. — Male, Catkins long, cylindmeal. Bracts ciliated at the base. Sta-
mens from 8 to 14, some-
whatbearded at the apex.
—PFemale. Cones lax,
membranous. Cupule
scale-shaped, 3-lobed, 2-
flowered. Ovarium with 2
cells, of which 1 is abor-
tive. Stigmas 2. Nut
long.

1. C. Betulus (The Horn-
beam Tree). Cupule of the
fruit flat, oblong, serrated,
with two lateral lobes.
Woods. A small tree.
The wood is white, hard,
heavy, tough, and close~
grained ; it is chiefly used by wheelwrights, and for rustic carpentry. The tree bears
clipping well, and is often made into wall-like hedges of great height.

Fig. CCIIL

ORDER LVIIL SALICACEE—WILLOWWORTS.

EssenTiaL CHARACTER.— Flowers unisexual, either moncecious or dice-
cious, amentaceous. Stamens distinct or monadelphous. Owary superior,
1- or 2-celled ; ovules numerous, erect, at the base of the cell, or adhering
to the lower part of the sides; style 1 or O ; stigmas 2. Fruit coriaceous,
1- or 2-celled, 2-valved, many-seeded. Seeds either adhering to the lower
part of the axis of each valve, or to the base of the cell, comose.—T'rees or
shrubs. Leaves alternate, simple, with deliquescent primary veins, and
frequently with glands ; stipules deciduous or persistent.

SALIX.

Flowers dicecious, very seldom moncecious, Catkins consisting of imbricated bracts.—
Males. Stamens from 2 to 5 ; sometimes apparently single, in consequence of the
cohesion of 2.—Females. Fruit a l-celled
follicle, with a gland at its base. Seeds co-
mose.

1. S. caprea (Sallow).. Stemerect. Leaves
wrinkled, oblong, cremated, waved, pale and
downy beneath. Stipules somewhat crescent-
shaped. Catkins oval. Ovary stalked, ovate,
silky. Stigmas nearly sessile, undi-
vided. Woods and hedges. A
small tree.

2. 8. fragilis. Leaves ovate-lan-
ceolate, pointed, serrated throughout,
very smooth. Footstalks glandular. Fig. CC1V
Ovary ovate, abrupt, nearly sessile, ’
smooth. Seales obloug, about equal to the stamens and pistils.  Stigmas cloven, longer
than the style. -Woods. A tree.

F1g. CCIIL,—Hornbeam. Fig. CCIV,—8alix caprea.
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3. S. Russelliana (Bedford Willow). Leaves lanceolate, tapering at
each end, serrated throughout, very smooth. Foot-stalks sometimes
glandular. Ovary tapering,
stalked, longer than the
scales. Style as long as
the stigmas. Woods.
A tree,

4. S. purpurea. Branches
trailing, decumbent. Leaves
partly opposite, obovate-lan-
ceolate, serrated, very
smooth ; narrow at the base.
Stamen 1. Stigmas very
short, ovate, nearly sessile,

Woods. A small
shrub.

5. S. vitelling. Leaves
lanceolate, acute, with car-
tilaginous serratures ;
smooth above, glaucous and
somewhat silky beneath.
Stipules minute, lanceolate,
deciduous, smooth. Ovary
sessile,  ovate-lanceolate,
smooth. Scales linear-lan-
ceolate, acute, fringed at
the base, longer than the
pistil———0sicr grounds.
A tree with yellow branches.

6. S.alba. Leaves ellip-
tie-lanccolate, narrow, ser-
rated, silky on both sides ;
the lowest serratures glan-
dular.  Stamens hairy.
Ovary smooth, almost ses-
sile.  Stigmas decply clo-
ven, Scales rounded.——
Woods. A large tree. Tig. CCV. Fig. CCVL Tig. COVIL

IOruLus,
Dicecious.  Catkins cylindrical with
lacerated bracts.—Male. Stamens
from 8 to 30, arising out of a little

Fig. CCIX.
oblique cup.—Female. Fruit a folli-
cle, almost 2-celled by the rolling
Fig. CCVIIL inwards of the margm of its two
valves. Seeds comose.

Fi . CCV.—Salix purpuren. Fig. CCVI.—8alix alba. Fig. C(CVIL—Salix Russellime.
& Fig, CCV1llL.—Populus nigra. Fig. CCIX.~Populus alba.
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1. P. nigra (Black Poplar). Leaves rhomboidal, pointed, serrated ; smooth on both
sides. Catkins all lax and cylindrical. Stigmas 4, simple, spreading. Woods.

2. P. alba  (The Abele 1¥ree). Leaves lobed and toothed ; somewhat heart-shaped
at the base, snow-white and densely downy beneath. Fertile catkins ovate. Stigmas 4.
Woods.

3. P. canescens (The 1White Poplar). Leaves
roundish, deeply waved, touthed ; hoary and downy
beneath. Fertile catkins cylindrical. Stigmas 8.
———Woods.

4. P. fustigiata (The Lombardy Poplar). Branches
very erect, forming a long cylindrical head. Leaves
somewhat rhomboid, unequally serrated, smooth.
Plantations.

5. P. tremula (The Aspen Tree). Leaves nearly
orbicular, toothed, smooth on both sides. Foot-
stulks compressed. Young branches hairy. Stig-
mas 4, erect, auricled at the base. Woods.

N. B.—The timber of all these trees is soft, and
of little value.

Tig. CCX.

ORDER LIX. BETULACEZAZ—BIRCHWORTS.

EsSENTIAL CIIARACTER.—I7/0wers unisexual, moneecious, amentaceous ; the
males sometimes having a membranous lobed calyx. Stamens distinet,
scarcely ever monadelphous 3 anthers 2-celled.  Qoary superior, 2-celled ;
ovules definite. pendulous ; sfyle single or none ; stigmas 2. Fruit mem-
branous, indchiscent, by abortion 1l-cclled. Seeds pendulous, hairless,—
T'rees or shrubs.  Leaves alternate, simple, with the primary veins often
running straight from the midrib to the margin ; st/pules deciduous.

Fig. CCXi.

Tig. CCXIL
BETULA.

Moncecious. Catkins cylindrical.— Males. Bracts ternate, that in the
middle bearing the stamens.— Female. Bracts 3-lobed, membranous,
deciduous. Styles 2. Ovarium compressed, 2-celled ; 1 cell abortive.
Fruit membranous, winged, 1-celled.

1. B. alba (Common Birck). Leaves ovate, acute, somewhat deltoid,

unequally serrated, nearly smooth. Branches erect ; when young, pube-
scent. Woods. A tree.,

¥2g. CCX.—Vopulus tremuls. Fig. COXL.—& and @ catkins of Betula alba.
Fiz CCXIL—Alnus glutinoss.
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ALNUS.

Monmelous.—Male. Catkins cylindrical. Dracts stalked, cordate, with 3 smaller be-
neath 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-seeded.

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. ULMACEA—ELMWORTS.

EsSENTIAL CHARACTER.— Flowers hermaphrodite or polygamous, never in
catkins, Calyz divided, campanulate, inferior, irregular. Stamens definite,
inserted into the Dase of the calyx; erect in wstivation. Owary superior,
2-celled ; ovules solitary, pendulous; stigmas 2, distinet. fruit 1- or 2-
celled, indchiscent, membranous or drupaccous. Seed solitary, pendulous.
—T'rees or shrubs, with scabrous, alternate, simple, deciduous leaves, and
stipules.

ULMUS,

Calyx campanulate, 4- or 5-toothed, persistent. Stamens from 3to 6. Ovarium com-
pressed. Stigmas 2, sessile. Pericarp membranous, winged, compressed, 1-sceded,
1. U. campestris (Common Elm). Leaves rhomboid-ovate, acuminate, wedge-shaped,

and oblique at the base, always seabrous above, doubly and irregularly serratcd, downy

beneath, scrratures incurved. DBranches wiry, slightly corky ; when young bright
brown, pubescent. Fruit oblong, deeply cloven, naked.———— Woods.

2. U. montana (Witch Elm). Leaves obovate, cuspidate, doubly and coarsely ser-
rated, cuneate and nearly equal at the base, always exceedingly scabrous above, evenly

downy beneath.,  Branches not corky, cinercous, smooth. Fruit rhomboid-oblong,
scarcely cloven, naked. Woods.

Fig. CCXTIL
Fig. CCXIIL-Ulmus montanc.
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evenly crenato-ser-

¥ig. COXIV,
rate, cuneate and oblique at the base, becoming quite
smooth above, smooth or glandular beneath, with a
few hairs in the axils of the veins. Branches bright
brown, smooth, wiry, weeping. Fruit obovate, naked,
slightly cloven. Woods.

N.B. Elm wood is tough, but coarse, and only fit for
rough purposes, such as cart-making, coffin boards,
and water pipes. Jt is durable if constantly im-
mersed in water or damp earth.

Tig. CCXV.

ORDER LXI. PINACEZ~—CONIFELRS.

EssENTIAL CHARACTER.— Flowers monacious or dicecious. JMales mon-
androus or monadelphous ; cach floret consisting of a single stamen, or of
a few united, collected, in a deciduous amentum, about a common rachis.
Females in cones or a cup.  Ovary open, destitute of style or stigma,
Ovules naked. Fruit consisting of a cone formed of the scale-shaped
ovaries, become enlarged and indurated, and occasionally of the bracts
also; or a fleshy cup.  Seed with a hard crustaccous integument.— Trees
or shrubs, with a branched trunk usually abounding in resin.  Wood
with the ligncous tissue marked with circular disks.  Leaves linear,
accrose, or lanceolate, entire at the margins.

TAXUS.

Flowers diccious or moncecious, surrounded by scales.—Males. Stamens & or 10,
monadelphous.—Females.  Nut enclosed in a suc-
culent cup.

1. I\ baccata (The Yew Tree). Leaves linear, dis- 3
tichous. Fruit roundish, bright red. —— Planta- % |- i .. Ry,
tions and ruclky woods. TR

JUNIPERUS.
Dioocious or monacions.—AMales. Catkins ovate,
with 4-8 1-celled anthers.—Females. Cone round,
consisting of 3 fleshy scales growing together, and 4
enclosing 3 bony nuts. ¢
1. J. commumnis (Juniper bush). Leaves 3 in each Fig. cexvL
whorl, tipped with a spine, spreading, longer than the
ripe fruit. ————— JHeathy downs.

Fig. CCX1V.—Ulmus glabra. X Fig. CCX V.—Ulmus a;mpcstm.
Pig. CCXVL—Fruit of the Yew, divided perpendicularly. ar. The succulent cup; pl. ewnryo
ald. albumen ; ch. chalaza ; mi. micropyle or foramen.
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PINUS,
Moncecious.—Males. Catkins with thescales each bearing 2 1-celled anthers at the ends.
—Females. Catkins with acuminate scales. Ovaries 2. Cones with oblong clavate
woody scales, with an angular termination.—Leaves 2 or more from the same sheath.

Fig. CCXVIIL

Fig. CCXIX.

Fig. CCXX.

Fig. CUXYI11,—1. Female scale of Pifius sylvestris, with a pair of ovules; mic. the opening into the
ovule; 3. ripe scale and seeds ; 3. a longitudinal section of a seed ; 4.anther : pol. pollen, val. valvc.

Fig. COXVIII,—Cone of the same. j'i%z. CCXIX.—Abies excelsa..

Fig. CCX X.—Abfes Larix. 1. An anther; 2. a female scale with ovules; 3. a ripe cone; 4. a scale
of the latter with o naked seed ; . vertical section of seed and embryo.
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1. P. sylvestris (Scotch Fir). Leaves rigid, in pairs, glaucous. Young cones stalked,
recurved. Crest of the anthers very small. Woods.

2. P. Pinaster (Cluster Pinc). Leaves in pairs, very long, stiff, and dark green.
Cones large, sessile, clustered, recurved. Plantations.

ABIES,
Scales of the cones flattened at the cnd, equal, not umbonaie, —Leaves single.

1. A. excelsu (The Spruce Fir). Leaves evergreen, compressed, somewhat 4-cornered,
mucronate, solitary. Cones cylindrical, pendulous. — Plantations.

Tig. CCXXI1L,

Fig. CCXXI.

2. A. Lariz (The Larck). Leaves deciduous, fascicled. Cones lax, ovate, crect.
Woods and plantations.

3. A, Cedrus (The Cedar of Letanon). Leaves evergreen, fascicled. Cones roundish,
woody, very compact, erect. ————— Gardenas.

CUPRESSUS.

Flowers 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 sempervirens (The Cypress Trec). Branches erect ; twigs quadrangular. Leaves
imbricated in 4 rows, obtuse, appressed, convex. Cones subglobose. — Gurdens.

The following natural orders of this subclass also belone to the Florn of
Europe, but arc of less importance than the preceding :

LAURACEA—LAURELS.

EsseNTiAL CHARACTER.—Calyz imbricated. Stamens opposite the seg-
ments of the calyx, the 3 innermost sterile or deficient; anthers bursting by

Flg. CCXXI.~~Abies Cedrus, Fig. CCXXII,~—Cupressus sempervirens,
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o 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. ['ruit baceate or drupaceous.—7'rees
often of great size. Leaves without stipules, alternate, aromatic,

*#,* The only European plant is Laurus nobilis, the Swect Bay, a shrub common in gar-

dens. Like Berberidacere, this order has anthers opening by recurved valves,
but there are no petals, and the leaves are aromatic.

ARISTOLOCHIACE E—BIRTHWORTS.

Essentiat, CHARACTER.—IFlowers hermaphrodite.  Calyx superior, tu-
bular with 3 seginents, which are valvate, regular, or very irregular. Sta-
mens 6 to 10, epigynous.
Ocaryinferior, 3 or 6-celled;
vvules numerous, horizon-
tally attached to the axis;
styl. simple, stigmas  radi-
ating, as numerous as the
cells of the ovary. Fruit
dry or succulent, 3- or 6-
celled, many-seeded.—Her-
baceous plants or shrubs, the
latter  often  climbing.
Leaves alternate, simple,
stalked, often with leafy
stipules.  Flowers axillary,
solitary, brown or some
dull colour.

*.% Asarum curopaeum, a dwarf
herbaceous plant with
dingy brown flowers
hidden beneath the
leaves, and a few spe-
cies of Awristolochia,
malke up the Kuropean
part of this order,
which resembles no
other monochlamyde-
ous Exogens in ap-
pearance, and which
is readily known by
its flowers being 3/
aud the ovary inferior
aud  many - seeded.
Aristolochia Clematitis
an upright plant with
light ycllow flowers, is
British, and is commen
in botanic gardens.

Tig. COXXIIL

MYRICACEZ—GALEWORTS,

EsseNTIAL CHARACTER.— Flowers unisexual, amentaceous, 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.—

Fig. CCXXITI —Aristolochia Clematitis,
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Leafy shrubs, with resinous glands and dots, the leaves alternate, simple,
with or without stipules.

*.* The Sweet Gale (Myrica Gale), a fragrant shrub found in boggy commons and
moors, represents in Europe this exotic order, which is very near Urticaces.
but has not stipules, and has amentaceous achlamydeous flowers. It
differs from Salicacese in the seed being solitary and not comose, and from
Betulaceee in the fruit not being 2-celled, but quite simple.

Iig. CCXXIIL 0.

CHAPTER VIIIL

OF ENDOGENS.

"Trese plants are not divided by M. De Alismacew.— Flowers tripetaleid ;* uni-
Candolle into subclasses, but are all includ- | sexual or bisexual. Stamens hypogynous.
ed in a single group. The principal orders . Carpels several, distinet, with 1 or 2 seeds
in the Flora of Europe are the following, | in each,
namely :— Butomacee.— Flowers in some measure

Alismacese ; Butomacew ; Naiadaces ; | tripetaloid. Stamens hypogymous. Car-
Orchidacese ; Iridacese ; Amaryllidacese ; | pels several, distinct, with an indefinite
Liliacese ; Melanthaceee ; Typhaccee ; Ara- | number of ovules adhering to their inner
ceze ; Cyperacese ; Graminacege. surface.

They may be briefly distinguished as Naiadacce. — Sepals and petals minute,
follows :— in & power of 2, deciduous, alike, Sta-

® Tpes, three, and werakov, a petal.  This term is employed in Endogens when the 3
sepals aro green and in their usual state, the 3 petals alonc resembling the parts so called in
other flowers. It is used in distinction to hexapetaloid, which indicates those flowers which
bave the sepals also large and resembling the petals in colour and texture.

Fig. CCXXIIL b.—~Asarum curopsium; ¢. its ovary and stamens magnificd.



ENDOGENS. 129

mens in a corresponding number. Carpels . Graminacew, — Fl ns *
distinct, 1-secded, the same number as the  and paleaceous. § S:eﬁwlo]%},l:?mgﬁ;:u‘,
stamens, or fewer. * of the leaves glit on one side.

Orchiducere. — Flowers hexapetaloid,
irregular. Stamen and style consolidated
into a central column. Ovary inferior
with parictal placente.

Iridacew.— TFlowers hexapetaloid.  Sta-

TADuLAR VIEW OF THE PREOEDING
NATURAL Orbpins,
* Flowers petaloid.
A, Ovary inferior,

mens 3, with their anthers turned out- . a. Stamens 6 . o Amaryllidacer,
wards. Carpels 3, united into an inferior b. Stamens 3 .« Iriducon,
3-celled ovary. i ¢ Stamen 1 .. Orchidacea.

B. Ovary superior.
a. Flowers trimerous, and completely
tripetaloid, with 1-seeded carpels.
Alismacec.
b. Flowers trimerous and almost tripe-
taloid, with many-seeded carpels.

Amaryllidacce.— Flowers hexapetaloid.
Stamens 6, with their anthers turned
inwards. Carpels 3, united into an inferior
3-celled ovary.

Liliacee.— Flowers hexapetaloid. Sta-
mens §, with their anthers turned inwards,

Carpels 3, united into a superior 3-cclled Butomacee.
ovary. ¢. Flowers trimerous and hexapetaloid.

Melanthaceee. — Flowers hexapetaloid. a. Anthers turned inwards Liliacew.
Stamens 6, with their anthers turned » Anthers turned outwards
outwards. Carpels 3, superior, many- Melanthacee.
seeded, with the styles sometimes united. | ** Flowers incomplete,

Typhacee.— Flowers unisexual, incom- a. Flowers within a spathe Aracee.
plete.*  Anthers wedge-shaped, on long B. Flowers not within a spathe,
weak filaments.  Carpel solitary, superior, | in uvisexual spikss . Typhacecr.
1-secded. seattered . . Naiudace

Aracce. — Tlowers unisexual, naked,t Flowers glumaceous.
enclosed within a spathe. a. Leaves with an undivided sheath

Cyperacee. — Flowers glumacenus, 3 Cyperace.
naked, Stem solid. Sheath of the leaves 8. Leaves with the sheath split.
perfeet. T unumgece.

ORDER LXII. ALISMACEA—ALISMADS.

TsseExtian Cnaracrrn. — Sepals 3, herbaceous.  Petals 3, regular,
much larger than the sepals, and coloured. Stameas hypogynous, 6 or many
more. Qcuries superior, 5-6, or many more, distinet, 1- or 2-seeded ;
stigmas simple.  Carpels dry, indchiscent, — Water or marsh plants.

¢+ The numerous distinet carpels which are 1- or 2-secded, give the plants some-

thing the appearance of Rapunculaceie.  The order differs from Butomacese
in its carpels being 1-2-sceded, and from Juneaginacere in its petals being
petaloid, that is lavge and coloured, not small and green.

Flowers hermaphrodite. Scpals 3, Detals 3. Stamens 6. Carpels 6 or more, I-seeduid,
indehiscent.
1. A. Plantago (Watrr Plantain). Leaves cordate, ovate, or lanccolate. Scape
panicled, whorled. Carpels rounded at the point, furrowed at the back. Ditches,

* That is, having a part of the organs missing. Tho term is generally used with referenee
10 the calyx or corolla.

4 That is, having no calyx or corolla.

1 That is, having the appearance of the yluma, or husk, of corn.

§ That is, having the palea, or chaff, peculiar to corn.  See the detailed account of thess
crders further on.

Il Aus, twn, and pepos, a part. This is said when the parts of the flower are some power
of 2; in like manner ¢r¢mcrous means that they are a power of 3; and so on.
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BAGITTARIA.

TFlowers monacious, Calyx 8-parted. Petals 3.—Males. Stamens pumerous.—
Females. Carpels numerous, seated on a globose receptacle.

1. 8. sagittwfolia (Arrvw Iead). Leaves deeply wrrow-headed. Scape simple,
——Ditches.  Flowers white.

ORDER LXIIL. BUTOMACE/E—BUTOMADS.

EsseNTIAL  CHARACTER.—Sepals 3, usually herbaceous.  etals 3.
coloured, petaloid. Stamens definite or indefinite, bypogynous. (raries

Fig. COXXIIL e.

superior, 3, 6, or more, either distinct or united into a single mass; stigmas
the sawe number as the ovaries, simple.  Follicles many-sceded, either

Fig. COXX1IL ¢.—B tcmus umbellatue.
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distinct and rostrate, or united in a single mass.  Seeds minute, very
numerous, attached to the whole of the inner surface of the fruit.—./quatic
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 swmall seeds.
BUTOMUS.

Sepals and petals equally coloured.  Stawmens 9, of which 3 ave internal and petaloid.
Ovaries 6, with long styles. Fruit capsular, dehiscing at the inuer edge. Seceds
linear-oblong, straight, with longitudinal streaks,

1. B. umbcllatus (Flowering Rusl). A plant 2-3 foet Ligh, with narrow sword-
shaped leaves and umbels of dull purple flowers, Ditehes and viver sides,

ORDER LXIV. NATIADACE.E—NATADS.

EssextiaL Cuaracter.— Flowers hermaphrodite or unisexual.  Peri-
anth of 2 or 4 pieces, often deciduous, rarcly wanting.  Stamens definite,
hypogynous.  Uvaries 1 or more, superior ; stigina simple ; ovule solitary ;
pendulous.  Fruit dry, not opening, I-celled, l-sceded.  Seed pendulous.
— Water-plants.  Leaves very cellular, with parallel veins.  Flowers
inconspicuous, usually arranged in terminal spikes.

POTAMOGLETON.

Scpals 2. DPetals 2. Stamens 4,
opposite the sepals and petals;
anthers nearly scssile. Ovaries
4. alternate with the stamens;
ovules solitary, suspended. Nuts
4, compressed. Seed suspended,
arcuate, more or less spiral.—
Floating plants, with pellucil
Jeaves.

1. . natans. Lower petioles
leafless, clongated.  Nuts large,
keeled at the back.——Rivers and
ditches.

2. I, gramincus. Leaves 3-ribled,
blunt, with a few obsolete veins.
Spikes ovate, on short stadks.——
Rivers and ditches.

ZANNICHELLIA.

Flowers  golitary, moncecious.—
Males.  Stamen single, naked,
placed at the base of the female
flower on the outside.— Female.
Periznthium campanulate. Ova-
rics 2-6.  Fruit dry, l-seeded,
sessile, compressed, gibbous, cre-
nated outwardly.

1. Z. palustris. Anther of 4
cells. Stigmas entire, —DRivers
and ditches.

Fig. COXXIIL. d.,

_Fig. COXXIIL d.—Zannichellia palustiis. 1. A pair of flowers, one ¢ theother . % A
ripe pistil, with four perfect earpels and one imperfect. 3. A vertical scction of an ovary. 4. Do
ol a ripe carpel, showing the sed. Al mapmified,

M 2
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ORDER LXV. ORCHIDACEZ—ORCHIDS.
Es2rNTIAL CliARACTER.— Perianth superior, ringent. Sepals 3, coloured.
Pcials 3, coloured, of which 2 are uppermost, and 1, called the Zp, under-
most ; this latter is frequently lobed, of a different form from the others,
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Fig. CCXX1V.—Orchis maculata. 1. Flower, secn in face ; B bract, E s ur, O ovary, s se nl;,_ m;;
4 lip, a anther, st stiginn, 2. side view of a flower ; 3, pollen maaset’; 4. ux-’mvmemtion o!; the ’me.
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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. Ovary l-celled, with three parietal
plaventa® ; style forming part of the column of the stamens ; stigma a viscid
space in front of the column. Capsale inferior, bursting with three valves
and 3 ribs, Seeds parietal, very numecrous. — Herbaceous plants.  Koots
fleshy, divided or undivided, or fasciculate.  Leaves simple, quite entire,
often articulated with the stem. Pubescence rare; when present, sometimes
glandular. Flowers in terminal or radical spikes, or racemces.
#,+ The gynandrous flowers are a certain mark of this order.

ORCIIS,

Sepals and petals ringent, coloured ; lip lobed, spurred at the base.  Pollen masses with
2 glands, enclosed in a common pouch.

1. O. mascula. Roots oval, undivided. Lip 4-cleft, crenate 5 spur obtuse.  Sepuls
3-ribbed 1 two lateral ones reflexed upwards. Meadows and pastures,

2. 0. Morio (fool’s Orchis). TRoots undivided, oval.  Lip 4-cleft, somewhat erenate 3
spur obtuse, ascending.  Sepals many-ribbed, converging.- Meadows und pastwres.

% 0. maculata.  Roots palmate, spreading.  Lip tlat, crenate, 2-lobed ; spur eylin-
drical, rather shorter than the ovary.  Dracts shorter than the flowers, Meadows
and pastures.

ANACAMPTIS,
The structure of Orchis, except that a pair of small vertical plates (Jamella) avo
found at the base of the lip.
1. A. paramidalis. Leaves very sharp-pointed.  Flowers in a close pyramidal
pike.  Lip with 8 equal entire lIobes.  Spur subulate. Culcarcous pastires .
“lowers rose-coloured, or white,

Y
!
TLATANTHERA,

Sepals spreading or converging, colonred or herbaceous,  Petals of the same ficure as
the sepals, coloured or herbaceous 3 Jip entire or S-lobed, with o spur at the buse.
Column very much eompressed.  Lobes of the anther diverging, not distinet frow
the processes of the column.  Pollen masses with 2 naked glands.

1. P. dhloranihus (Butterfly Orelés).  Lip linear, undivided, with a spur twice as long
as the ovary, filiform and clavate,  Cells of the anther distunt at the base. Woods

OPHIRYS.

Sepals spreading, coloured or herhaceous,  Petals much smaller than the sepals, gene-
rally coloured ; lip convex, nat spurred, wore or less lobed, usually hairy, and figurced.
Pollen masses with 2 glands, each enclosed in a separate pouch.

1. 0. muscifera (Fly Orclis). Lip twice as long as the scpals, flat, with 4 expanded
lohes, somewhat downy ; the disk polished.  Petuls linear, smooth. Chally downs.

2.°0. arancirera (Spider Orchis).  Lip the length of the sepals, tumid, hairy, rounded,
emarginate, with 4 shallow, reflexed, marginal lobes.  Scpalsherbaceous.  Petals linear,
smooth. Chally downs.

3. 0. apifera (Bee Orclas).  Lip roundish obovate, convex, tumid, velvety, variegated,
cbeeurely 5-cleft, with the point reflexed.  Petals short hairy.——--- Pastures.

N.B. The flowers of all the
species of Ophlirys are 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 cxotic species culti-
vated in some gardens.

Ophrys vespifera, Ophirys maminoss,
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GYMNADENIA.

The flower of Orchis. But the cells of the anther are not lengthened at the base.
and touch there; and the glands of the pollen-masses are naked, (There is little
to distinguish the genns fromn Platanthera, except the contiguity of the base of
the anther lobes ; and the plicature of the interveuing rostellum—au.e. superior edgo
of the stigma)

1. G. conopse.  Tubercles of root palmate. TLeaves narrow. Spike dense eylindri
cal. Lip 3-obed with obtuse cutire equal divisions. Spur long, filiform, curved.
Dry pustures und feuths.  Flowers purple, very fragrant.

LISTERA.

Anther dorsal.  Pollen powdery.  Sepals and petals herbaceous, reflexed.  Lip frec,
pendulous, bifid.  Column short, fleshy, free.  Anther-bed cucullate.

1. L. ovate (Twayhlade), Root creeping. Stem 2-leaved in the middle.  TLeaves
roundish ovid.——Pastures, orchards and woods.  Stem dowry, Flowers yellowish-
green, distant,

NEOTTIA.
Flowoers as in Listera, except that the column is long, with a flat anther-bed.

1. N. Nidus avis (Bird's-mest Orchis). A browu leafless plant, with a root composed
of numerous thick fleshy entangled fibres. Stem covered with brown scales. IFower.,
apiked, dingy hrown.—————=S8hady woods, oceasionally, Its Knglish name alludes
to the entangled roots, which resemble a bird’s nest. 'The young student must not
confound it with the brown leafless Orobanches (p. 104), which are Corolliflora!
Iixogens with a superior capsule, and separate didynamous stamens.

EPIPACTIS.

Anther dorsal. Pollen powdery. Sepals and petals ercct, equal in size and form,
Lip obloug, interrupted in the middle, concave at the buse. Column short.

1. B palustris (Marvsh Hellchorine).  Raceme short, few-lowered.  Lower bracts
shorter than the flowers. Terminal lobe of lip roundish wavy with 2 plates at the
baso, —— Marshes.  Flowers pink.

2. L, lutifolia (Common Hellehorine). Raceme long, many-flowered. Lower bracts

longer than the flowers. Terminal lobe of lip cordate, acuminate, with a pair ot
warts at the base. Wouds.  Flowers greenish-purple, green, or purple.

CEPHALANTHERA,
Like Epipactis, But the anther is terminal, not dorsal, the column long, aud the
termumal lobe of the lip has neither plates nor warts.

1. C. pallens.  Bracts Jeafy, longer than the smooth ovary,——— Zhickets in ca’carcouws
duwtricts,  Flowers large, white.

ORDER LXVI. TRIDACE £—IRIDS.

Essextian Cnaracter. —Calyz and corolla superior, their divisions either
partially cohering, or entirely scparate, sometimes irregular, the 3 petals
being sometimes very short. Stamens 3, arising from the basc of the scpals;
anthers bursting cxternally lengthwise, Ocary 3-celled, cells many-seeded ;
siyle 15 stigmas 3 5 often petaloid, sometimes 2-lipped. Capsule 3-celled,
3-valved, with a loculicidal dehiscence.  Seeds attached to the inner angle
of the cell. — Herbaceous plants.  Roots tuberous or fibrous. Leaves
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equitant, distichous, in most genera. Jnflorescence terminal, in spikes,
corymbs, or panicles, or crowded. Bracts spathaceous, the partial ones
often scarious : the sepals occasionally rather herbaceous.

*.* These aro the only triandrous Endogens with a superior perianth.

CROCCUS.

Perianth with a slender tube twice
as long as the limb, which is 6-
parted, equal, inflated, ercct. Stig-
mas 3, convolute, many-lobed.

1. C. vernus (Spring Crocus).
Flowers purple. Stigma within the
flower, in 3 short, wedgc-shaped,
jagged lobes. Tube hairy at the
mouth. Pasturcs and  gardens.
Flowers in the spring.  There are
many varicties, some of which have
white flowers ; they are easily known
by the throat of the flower being
always furnished with hairs.  The
other white-flowered spring crocusses
belong to C. biflorus, or versicolor.

2. C. sativus (Seffron  Crocus)
Flowers purple. Stigmahanging down
laterally, in 3 decp, linear, notched
segments. Gardens.  Flowers
in the autumn. The deep orange
stigmas, when dried, become the
substance called saffron, used by
dyers, and for the purpose of giving
a yellow colour to cakes.

3. C. biflorus (The Scot:l Crocus).
Flowers white, with a greyish purple
pencilling at the back.  Stigmna
somewhat truncated, sweet-scented,
within the flower. Tube yellow and
smooth at the mouth, Skin of the
root cut into rings by circular inci-
sions. Gurdens;  Cancasus

Fie. CCXXV. and Mediterrancan. Flowers in the
° spring. Although called the Scotch
crocus, this plant is really a native of the South-east of Europe. .

4. C. wersicolor (The Swect Spreng Crocus).  Flowers sweet-scented, very like those
of C. biflorus. Skin of root not cut into circular rings, hut composed of hard parallel
fibres, Gardens.  Mediterrancan.

5. C. lagenceflorus (The Spring Yellow Crocus). Tlowers yellow, with the segments
always crect. Stigmas pallid, enclosed within the flower. Tube smooth at the mouth.
Skin of the root not cut into rings, but having fine parallel fibres. Gurdens ; Greece and
the Levant. There are many varieties of this beautiful spring flower.  The lurge yellow
(C. luteus) has very large flowers without any streaks. The amall ycllow (C. stellaris)
has the sepals and tube streaked with brown externally.

6. C. reticulatus (The Cloth of Guld Crocus). Flowers 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 Europe. The sepals have a deep brown streaking
at the back. Flowers in the spring.

GLADIOLUS.
Perianth coloured, 6-parted, irregular, 2-lipped.  Stigmas 3, dilated upwards.
Stamens ascending.  Seeds winged.
1. G. communis (Corn Flag). Stem 5-8-flowered. Flowers secund, with tpe tube halt
as long again as the ovary. Stigmas dilated upwards. (fardens. Flowers rosy
purple, marked with letter-like spots in the orifice,

Fig. CCXXV.—Crocus vernus. 1. A flower split open ; 2. the stigmata; 3. a trausvirse wection
of the ovary ; 4. a section of the seed to show the embryo.
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IRIS.
Periamth 6-parted ; the sepals larger and spreading, the petals smaller and crect

Stamens distinet, opposite

the sepals.  Styles 3, very

large, petaloid, opposite the
sepals, and incuibent upon
the stamens,

1. 1. germanien. Flowers
bearded.  Leaves ensiform,
faleate, shorter than the
many-flowered stem. Spathes
membranous, herbaccous at
the base.  Tube of the flower
Zor Jtimes as long as the
ovary. Detals oval, entire at
the point.——— Gardens.
Flowers purple. N XV

2. I.P.Fcudlamm. Flowers e COXRVL
beardless ; petals smaller than the styles.  Leaves sword-shaped,  Sceds angular.-
Marshes. Tlowers yellow.

ORDER LXVII. AMARYLLIDACE.L-—AMARYLLIDS.

Essextian Cuaracter.—Calyz and corolla superior, regular coloured.
Stamens 6, arising from the sepals and petals, somctimes cohering by their
dilated bases into a kind of cup ; sometimes an additional serics of barren
stamens is present, often forming a cup which surmounts the tube of the
perianth 5 anthers bursting inwardly.  Ovary 3-cclled, the cells many-
seeded, or sometimes 1- or 2-sceded; style 1; stigma 3-lobed.  Fruit
cither a 3-celled 3-valved capsule, with loculicidal dchiscence, or a 1-3-
seeded berry.—Generally bulbous, sometimes fibrous-rooted. Leaves ensi-
form. Flowers usually with spathaceous bracts.

Fig. CCXXVI.~Flower style and stigmas of Iris germanica, with a staraen ¢ in sight, ¢ the tube of
the flower, o ovary.
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®,* The six stamens readily distinguish these from Iridaccwe, and the inferior ovary
from Liliacese, and Melanthaceze.

. NARCISSUS.

Perianth funnel-shaped, with a spreading,
6-parted limb, surrounded at the orifice
of the tube by a cup. Stamens 6, inserted
in the tube, and concealed within the cup.
1. N. Pscudo-Narcissus (Daffodil). Flow-

ers solitary. Cup bell-shaped, erect, crisped,

with 6 marginal segments ; its length equal
to that of the ovate petals. Wouds.

GALANTHOUS.

Perianth in 6 pieces; the petals twice as
short as the sepals, and emarginate. Stig-
ma simple.

1. G. nirvahis Snowdrop). Leaves not
plaited.  Flowers white, nodding.
Meadows and Groves.  Gurdens. The ear-
liest of common spring flowers.

g CCXXVIL

LEUCOJUM,
Perianth with a short tube, and a campanulate cqual hunb, formea ot 6
picees, which are thickish at the apex.  Stigma eimple.
1. L. astivum (Snowflakd). Spathe many flowered,  Style filiform-clavate.-
Gurdens.  Flowers white, nodding.

ORDER LXVIlI. LILIACE/E—LILY WORTS.

Lssextian CHARACTER.—Calyz and cordlla, coloured, regular, oceasiin-

ally cohiering in a tube.  Stamens 6, inserted into the sepals and petals ;

anthers opening inwards.  Qcary superior, 3-celled, mauy-sceded 5 stule 1 ;
stigma simple, or 3-lobed.  Fyuit succulent, or dry and ecapsular, S-celled.
—A&8tem none, except a bulb ; or tuberous, ereeping, ercet, or arborescent.
Leaves not articulated with the stem ; cither sessile or with a narrow leafy
petiole.

ORNITHOGALUM,

Perianth 6-Jeaved, spreading flat.  Staminal scales absent. Stamens hypogynous,
or very slightly perigynous.  Sceds roundish or angular.  Peduncles not jointed.
Spathe 0.

N.D. This genus searcely differs from Seilla except in having white not blue
flowers. In Scilla the perigynous stamens are very striking: and then the
distiuction is obvions; but in some Ornitliogalums there isa distinet union
between the filaments and the base of the sepals or petals.

1. O. pyrenaicum (Bath Asparagus). Leaves hroad-liear, channelled, synanthious
‘i.e. appearing with the flowers). Stamens simple. Raccme long, many-flowered ;
Teduncles spreading, except in fruit when they become erect. Divisions of perianth
linear-oblong obtuse.- — Pastures. Common ia Gardens.  Flowers grecnish
white. The young tender scapes are sometimes bronght to market as a substitute
fur Asparagus.

2. O. nutans. Leaves linear, smooth, synanthions.  Stamens trifid, alternately
chorter. Flowers racemose, secund, drooping.———— Orchards, &c.  Flowers
externally green, with a white edge to the segments. .

CONVALLARIA.
Sepals and petals united in a perianth, which is either globose or cylindrical, and
6-tocthed, stamens 6. DBerry round, before maturity spotted, S-celled, with
I-seeded cells.

Fig. CCXXVIL—Flower of Narcise:s Preade-Nareigsus.
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1. C. majalis (Lily of the TVulley). Flower-stalk radical, naked, semicvlindrienl,
Raceme simple.  Flowers drooping, cup-shaped, with rather distinct segments.
Woods and Meudows.

TULIPA.
Perianth campanulate, of 6 picces, without honcy-pores at the base. Stigmas 3, thick,
sessiie.  Capsule oblong, 3-cornered.  Sceds flat.
1. T. sylvestris (Wild Tulip)., TFlowers solitary, a little drocping. Leaves lan-
ceolate.  Stigma  triangular, abrupt.  Stamens hairy at the base.———— Pustures.
Flowers yellow.

LILIUM.
Perianth 6-leaved, campanulate, more or iess vevolute, at the edge 3 the segments
marked at the base with a longitudinal nectariferous furrow. Style undivided 3 stigma
S-cornerved.  Seeds flat.

Fig. CCXXVIIL

1. L. candidum (TWhite Luly). Leaves lanceolate, alternate, wavy. Flowers white,

stalked, terminal, smooth inside. Gurdens,
2. L. bulbiferum (Orange Lily). Leaves alternate. Flowers erect. Perianth come
panulate, scabrous with warts inside. Gurdens.

Fig. CCXXVIIL ~Lilium candidum. 1. The pistil; 2. a cross section of the ovary ; 8. a diagraz
of the structure : s sepals, p putals, e stamens, ¢ carpels,
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3. L. Martagon (Turk's Cap), Leaves whorled, elliptical-lanceolate, acuminate,
»ugh at the edge. Stem rough with down. Flowers nodding, with the segmente
rolled back.————— Mountain woods of central Europe. Gardens. Flowers dull pale
violet, with small brownish spots.

4. L. tigrinum (Tiger Lily). Stem loosely woolly. Leaves scattered, sessile, nar-
rowly lanceolate, bearing bulbs in their axils. Flowers punicled, nodding, with the
segm:ents rolled back, warted inside.—————Gurdens. China and Japan. Flowers
large, orange-red, with purple spots.

5. L. Chaleedonicum (Lily of the Field). Stem slightly rough, especially in the
shallow furrows. Leaves scuttered, lanceolate-linear, obtuse, xmooth beneath, roughish
with down at the edge. Flowers nodding, panicled, with the segments rolled back.
Pulestine. Gurdens, Flowers scarlet, with warts of the same colour. This
is the “lily of the field” of the New Testament.

ASPARAGUS.

Verianth 6-parted, spreading, equal, deciduous. Stamens 6, inserted in the base of
the sepals and petals. Filaments subulate, smooth. Authers peltate, erect.
Ovary with 2sceded cells.  Style short. with 3 furrows., Stigma 3-lobed. Berry
round, with from 1 to S cells, and few sceds.

i #
A

'

t
\
\

Fir CCXXIX.

1. A. ‘oficinalis (Asparagus). Stem herbaceous, round, erect, without prickles.
Leaves scarious. Sterile branches bristle-shaped, flexible.  Stipules mostly solitary.
Sca-coasts and gardens. The succulent suckers ave the asparagus, commonly
caten as a vegetable.

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 meadows. Gurdens. Flowers fulvous (durk brownish yellow).

ASPHODELUS.
Perianth deeply G-parted, spreading. Stamens placed upon dilated scales which
conceal the ovary. Style undivided. Seeds angular.

1. A. ramosus, Leaves all radical.  Stem leafless, branched. Pranches racemosc.
Flowers dense. Staminal scales roundish-obovate, very obtuse, abrupt.  Stamens
little declinate. South of Europe,  Common in gardens. Flowers white.

2. A. albus. Leaves all radical.  Stewn leafless, simple. Raceme dense.  Stamiunal

Fig. CCXXIX.—1. Brnch of Asparagus officinalis in flower; 2. a vertical section of a flosrer
magnified.
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scales oblong-lanceolate acuminate. Stamens scarcely declinate, ————Germany, &c.
Common tn gardens. Flowers white,

3. A. luteus. Radical leaves subulate-striated, 8-cornered. Stem simple, clothed
with leaf-choaths up to the flowers, which arc densely arranged. Stamens all
declinate. South of Europe. (urdens. Flowuars yellow. Fruit baccate.

ANTHERICUM.
Perianth six-leaved, spreading. Staminal scales absent. Stamens exactly hypogynous.
Style declinate. Seeds angular. Pedicels jointed.
1. A. Liliage. Leaves linear, somewhat channelled, erect, shorter than the simple
seape,———— Mountains of Lurope. Gardens, Flowers swall, white,

CZACKIA.

Perianth 6-leaved, funnel-shaped. Staminal scales abrupt. Stamens inserted on the
top of a short stipe whick carries the ovary, declinate, as well as the style. Seeds
angular. Pedicel jointless.

1. C. Jaliastrum. Flowers large, white, somewhat resembling those of Lilium
candidum, but small and more transparent..————Switzerlund, de.  Common in
grdens, where it is usually called Anthericum Liliastrum,

Fig. COSXIX. 5.

Fig. CCXXIX. b.—TFritillaria [yerialis.
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FRITILLARIA,

Perianth campanulate, of 6 pieces, with au oval honey-pore at their base. Stigmas 3.
Seeds flat.

1. F. Meeagris (Fritillary). All the leaves alternate, linear-lanceolate, pointeil.
Stem single-flowered. Honey-pore linear. Points of the perianth inflexed.
Gardens.

2. F. imperiulis (Crown Imperial). Flowers collected in a head surmounted by
leafy long grecn bracts. Gardens.  Bulbs with a heavy foxy smell.

ALLIUM.

Perianth 6-parted, spreading.  Stigma simple. Capsule 3-angular, the cells deeply
parted in 2, separating from a permanent filiform axis.—Flowers in terminal umbels,
enclosed in a spathe or spathes.

1. A. satrrum (Garac). 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 the base. Bulb comnpound. Gardens.

2. A. Cepa (Oniom). 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. Gardens.

3. A. Scorodvprasum (Chives). Stalk naked, round, the height of the foliage. Leaves
eylindrical, somewhat tapering at the point.  Stamens simple. Gardens.

IIYACINTIUS.

Perianth G-cleft, tubular ; scgments spreading at tlie apex. Stamens inserted about
the middle of the perianth. Capsule obtusely 3-
cornered ; cells many-seeded.

. 1. H. wutans (Harebell). Leaves linear. Bracts

in pairs. Raceme nodding. Thackets.

The common garden Hyneinth, the bulbs of which
are sold in the shops under the name of Dutch roots,
is Hyacinthus orientalis, 1t is generally in a double
state.

MUNCARI,
Derianth evate, inflated, 6-toothed. Capsule 3-cornered,
with prominent angles. Cells 2-seeded.

1. M. racemosum (Starch Hyacintl). Flowers ovate,
with 6 furrows ; the upper ones sessile and abortive.
Leaves lincar, channelled, flaceid. Gardens.

2. M. comosum. Flowers angular, eylindrical, the
lower remote, and spreading horizontally 5 the upper
barren, imperfect, and ercet.  Leaves lincar, chan-
nelled. Gurdens.

RUSCUS.

Flowers dicecious. Peri-
anth  6-parted. —Males.
Filaments united into a
tube, with 3 anthers.—
Lemales. Stamenssterile.
Style 1. Stigma capi-
tate.  Berry 3-cclled,
with 2-seeded cells.

1. R.aculeatus (Butcher’s
Broom). Leaves ovate,
mucronate, acuminate, hay-
ing ‘the flower on the upper
side. Fascicles somewhat
2-flowered, with a minute
bract at the base.
Woods.

Fig. CCXXX. Tig. CCXXXI

Fig. CCX X X.~The doubla oriental Ilyacinth.  Fig. CCXXXI.—Ruscus aculeatus.
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ERYTHRONITM.
Perianth 6-leaved, campanulate at the base, then spreading, afterwards refiexed ; two
of the petals callous at the base inside.  Style trifid.  Seeds rounded.
1. E. Dens Canis (Dog's Tooth Violet.) Leaves 2, oblong-elliptical, bletched with
purple. Segments of the perianth acute. Gardcoue.

ORDER LXIX. MELANTHACE/L—MELANTHS.

Essential CuaracTer.—DPerianth inferior, petaloid, in 6 pieces, or, in
consequence of the cohesion of the claws, tubular.  Stamcrs G ; anthers
turned outwards,  Ocary 3-celled, many-sceded 5 sfyde trifid, or 3-parted :
stigmas undivided.—Clapsule generally divisible into three picces ; sometimes
with a loculicidal dehiseence.—ZRoots fibrous, sometimes fascicled. Rki-
zoma sometimes fleshy.  Leazes sheathing at the basc, with parallel veins.
Jlowers cither arising from under the surface of the ground, or upon a leafy
stem.

*.* No Eudogenous plants exeept these have a 3-parted superior pistil, and 6 stamens.

with the anthers turned outwards.

COLCHICUM.

Perianth tubular, long, with a campanulate 6-parted limb. Stamens inserted in the ori-
fice of the tube. Aunthers oblong, versatile. Ovary 1. Styles 3, very long. Folli-
cles 3, inflated, erect, united at the base, many-seeded.

1. C. autumnale (Meadow Safiron). Leaves flat, lanceolate, erect.  Segments of the
vorclla oblong. Flowers purple or white, appearing in the autumn 3 leaves in the spring.

-~——-—Pasturcs. Poisonous.

VERATRUM.

Porianth 6-leaved. Anthers bursting transversely into 2 valves. Capsules 3, united at
the base, many-seeded. Seeds plano-compresscd or winged at the apex.
1. V. album (White Hellebore). Leaves elliptical, ribbed, downy beneath. Racemes
panicled, downy. DBracts longer than the pedicels. Gurdens.  Poisonous,

ORDER LXX. TYPHACEZE—TYPHADS.

EsSENTIAL CHARACTER.— Flowers uniscxual, arranged upon a naked spa-
dix. Sepals 3, or more, sometimes a mere bundle of hairs.  Pefals wanting.
Males : Stamens 3 or 6, anthers wedge-shaped, attached by their base to
long fillaments, which arc somectimes monadelphous. Females: Ovury
single, superior, 1-celled ; ovule solitary, pendulous ; siyle short ; st peers 1 or
2, simple, linear. Fruit dry, not opening, l-celled, I-sceded.  Herbaceons
plants, growing in marshes or ditches. Stems without nodi.  Leaces wigid,
ensiform, with parallel veins.  Spadiz without a spathe.

*4% The very imperfeet flowers of this order, the long weak filaments bearing wedge-
shaped anthers, and the 1-celled, 1-seeded fruit, are its principal marks.

TYPHA.
Spikes cylindrical.—Males. Sepals 8, imperfect. Stamens 3, united at the hase into 1.
—PFemales. Sepals several, filiform, surrounding the stalk of the fruit.
1. T. latifolia (Bulrusk). Leaves somewhat convex beneath. Catkin continuous.
Receptacle hairy. Marshes, ponds, &e.  Heads of flowers long, bleck, eylindzical,
reserabling » gun-sponge in miniature.
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SPARGANITUM,
Siikes round. Scpals 3. Stamens 6 ; anthers wedge-shaped.  Fruit sessile, tarbinate,
vithout bristles at the base.

1. S. ramosum. Leaves triangular at the Lase, with concave sides. Common flower-
gualks branched.  Stigmas linear. Marshes and ditches.

ORDER LXXI. ARACEZ—ARADS.

Essextiat CuarACTER.—ZFlowers unisexual, arranged upon a spadix,
within a spathe. Derianth wanting. Males : Stamens definite or indefi-
nite, very short. Iemales: Ovary superior, 1-
celled, very seldom 3-celled, and many-sceded;
ocules ercet, pendulous, or parietal; stigmma scssile.
Lruitsuceulent, Seeds pulpy.—Herbaceous plants,
_ frequently with a fleshy cor-
> ﬁ mus, or shrubs ; stemless or

AN arborescent, or climbing by
means of aerial roots. Leaves
sheathing at the base, con-
volute in the bud, cither with
parallel or branching veins,
Spadix generally enclosed in
a spathe.

*,* The naked flowers enclosed
in a large hooded spathe,
and arranged on aspadix,
render it impossible to
mistuke this order.

ARUM,

Spadix naked at the apex, enclosed
in a spathe. Flowers naked,
the males crowded about the
middle of the spadix ; the fe-
males scated at the base. Berry
1-celled, many-seeded.

1. A. maculatum. Stem none.
Leaves  halberd-shaped, entire.
Common stalk of the flowers clube
shaped, obtuse. Hedgerows.

2. A. Dracunculus. Radical
leaves pedate, with entire lobes.
Spadix Janceolate, longer than the
ovate flat spathe. Gardens.
Stulks of the leaves banded and
spotted with dull purple.

Tig. COXXXIL

Tig. COXXXTL.— Arum maculatum. 1. "The epathe cut open at base to show the flowers ; 2, in fruit
+ p the tuber, s the remains of the spathc, a the base of the spadix, c the fruits,
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ORDER LXXIi. CYPERACEZL—SEDGES.

EssENTIAL CHARACTER.— Flowers hermaphrodite or unisexual, consisting
of imbricated bracts. Perionth none, unless the glumes, when present, be
so considered, or the hypogynous sete. Stamens hypogynous, definite ;
anthers fixed by their base, entire, 2-celled. Owary l-seeded, often sur-
rounded by bristles called hypogynous setm ; siyle single, trifid, or bifid ;
stigmas undivided, occasionally bifid.  Nuf crustaccous or bony, Alumenr
of the same figure as the sced ; embiryo lenticular, undivided, enclosed within
the basc of the albumen.—ZRoots fibrous. Stems very often without joints,
3-cornered or taper. Leares with their sheaths entire. The lowermost
bracts often sterile.

¢,* Very like Graminacere, but readily known by the stem being solid, the sheaths

of the leaves undivided, and the want of palew.

CAREX.

Spikes bisexual or unisexual (dicecious or androgynous). Bractere 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 3-parted. Hypogynous setee wanting.

Fig. CCXXXIIL

¥ig. CCXXXIIL—Carex riparia. 1. & flower; 2. 9 u utricle, #% style; 3. perpondiculur section
of the fruit, s seed-veasel, te. testa, ald. nlbumen, pl. embryo. ' les 3. perp
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1. C. acuta. Stigmas 2. Spikes cylindrical, slender ; drooping in flower ; afterwards
erect. Fruit elliptical, with a blunt undivided beak. itches.

2. C. pracox. Sheaths about equal to the very short flower-stalks. Spikes all ellip-
tical, rather crowded.  Bractew of the fertile ones pointed. Fruit pear-shaped, downy,
with an abrupt, entire point. Heatls.

3. C. striyosa. Sheaths nearly equnl to the flower-stalks. Spikes slender, loose,
slightly drooping.  Fruit lanccolate, triangular, ribbed. Woods and ditches.

4. C. distans.  Sheaths tubular, elongated, nearly equal to the flower-stalks.  Fertile
spikes elliptic-oblong, widely distant, Bractese pointed. Stem smooth. —— Meadows
and ditches.

5. C. hirta. ierbage hairy. Fertile spikes ovate-cylindrical, remote. Bractewe
awned. Sheaths nearly as long as the flower-stalks.  Fruig hairy, tumid, with a deeply
cloven beak. Stem rough-cdged. Ditches, dec.

6. C. riparia. Stigmas 3. Spikes erect, with taper pointed bractese. Fruit ovate,
tumid, with a deeply cloven beak———Ponds and marshy placcs.

SCII(ENTS.

Spikes terminal. Involucre 2- or many-leaved. Rachis nearly straight. Lower bractex
smaller than the rest, and empty. Hypogynous setee 0. Fruit 3-cornered, with a
very short point. Style filiform, deciduous.

1. S. mucronatus. Stem taper, naked. Head terminal, hemispherical. Involucre
3-6-leaved, spreading. Leaves lincar, somewhat channelled. Sea banks.

SCIRPUS.

Spikes lateral or terminal. Rachis nearly straight. DBractese gradually diminishing in
size, Hypogynous setze shorter than the bractese, or nearly of the same length.
Style filiform, 2- or 3-parted, deciduous. Fruit 2-edged or 3-cornered, mucronate,
usually plano-convex.

1. S. lacustris.  Stem round, naked. TPanicle cymose, twice compound, terminal.

Spikes ovate. 1nvolucral leaves generally much shorter than the panicle. Ponds.

ERIOPHORUM.

Spike terminal. Rachis nearly straight. Bractese gradually diminishing in size. Hy-
pogynous sctaee much longer than the bractew, persistent. Style 2- or 3-parted, fili-
torm, deciduous. Fruit 3.cornered, pointed.

1. E. polystachyon (Cotion Grass). Stem round. Leaves flat, lanceolate, with a tri-
angular point. Stalks of the spikes smooth, Setee thrice the length of the spike,——
Wet heuths.

ORDER LXXII. GRAMINACEA—GRASSES.

EssENTIAL  CHiARACTER. — /lowers usually hermaphrodite, somectimes
monceeious or polygamous ; consisting of imbricated bracts, of which the
most exterior are called glumes, the interior immediately 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 5 the lower or exterior simple, the upper or interior
composed of 2 united hy 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 3
styles 2, very rarely L or 35 stigmas feathery or hairy. Pericarp usually
undistinguishable from the sced, membranous. Alumen farinaceous ;
embryo lying on one side of the albumen at the base, lenticular.— Riizoma
fibrous or bulbous. Culms cylindrical, usually fistular, closed at the joints,
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covered with 2 coat of silex. Leaves alternate, with a spht sheath. Flowers

3 2 Tig. CCXXXIV, 1

in little spikes called Jocuste, arranged in a spiked, racemed, or panicled

manner.

TULEUM.

Prnicle contracted, resembling a spike. Glumes 2, keeled, cqual, longer than the
palece, with an awn proceeding
from their midrib. Palcee 2, of
equal length, awnless, membra-
nous,usnally convex,and scarcely
ribbed. Styles half pencil-shaped.
1. . pratrnse (Cat’s-tail (rass).

Iuflorescence, cylindrical. Glumes
abrupt, fringed at the keel, longer
than the awns. Meadows and
pastures,  This grass forms a large
part of all good pastures, and is
much used in laying land down to
grass. It is very like Alopecurus
pratensis ; but that has a solitary
palea in each floret, with a bristle
arising from its base ; while Phleum
pratense, on the contrary, has two
palew to cach floret, and no bristle
at all.

AGROSTIS.

Panicle loose. Glumes 2, nearly
equal, the lower larger, longer
than the palese. Paleee 2, un-
equal, the lower larger, some-
times with a dorsal awn. Styles
feathery.

1. A. stolonifera (Fiorin Grass).
Fanicle condensed at the base of
the main divisions ; stalks rough.
Glumes lanceolate, bristly at the
keel. Stem spreading, crecping.
Ligula oblong, ribbed. Wet
places. Found useful by farmers Fig. COXXXV.

Fix, CCXXXIV.—Avena sativa. 1. A locusta: g
: ’ - L Al ol. glumnes, pe. palew, a. awn, 5. sterile floret 3
‘_:; ;t Jmfrer: deprived of its outer palea, pi. the inner palea, sg. h y{l(»gynmm scules 3 5. :rp:rpgudi:
enlar aeetion of a grain ; ¢ carpel, ¢ testa, a albumen, ¢ cotvledon, g pinnimie, r radicle.
¥ig. CCXXXV.—Phleum pratense. 1. The glurues ; 2. the smgle florot.
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in peaty 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 erect. Ligula abrupt, very short. Dry banks, dc.

ANTHOXANTIITM,

Glumes 2, the lower smaller, the upper enfolding the palece, and longer than they.
Florets 3 ; the two lateral neuter, the middle hermaphrodite. TPalea: of the neuter
florets single ; one with a dorsal awn, the other with an awn from the base. Palew
of the hermaphrodite florets 2, nearly equal, awnless. Stamens 2.

1. A. odoratum (Swect Vernal (frass). Panicle resembling 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.
Marshes, rivers, ponds, &e. 'This is the plant whose

Panicle large, silky, loose.
straw is made iuto thatch.

HOLCUS.

Panicle loose. Spikelets 2-
flowered ; lower floret awn-
iess and hermaphrodite ;
upper awned and male.
Glumes 2, nearly equal, ra-
ther longer than the florets
Palew 2 ; thelower awnless,
or awned under the apex.

1. H. lanatus (Woolly Suft
@rass). Glumes rather blunt,
mucronate. Upper floret with
a curved awn shorter than the
glumes. Joints of the stem
without a tuf* of hair. Roots }
fibrous. Common tn fields
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
slightly downy. Root ereep-
ing.——— Bad pustures and
ficlds.  Both these common
grasses are of bad quality, and
disliked by cattle.

AVENA.

Panicle loose. Spikelets 2- or
many - flowered, upper flo-
rets sterile and imperfect.
Giumes 2, nearly equal, thin
and papery, as long as the
palese. Palcre 2, the lower
bifid, with a twisted awn at
the back. Fig. CCXXXVI
1. A. sativa (Common Oat). .

CCXXXIV.) Panicle spreading, equal. Glumes generally 2-flowercd, and

Fig. CCXXX VI.—a Holcus mollis ; b ITolcus lanutus; ¢ the glumes of the latter d its fioretds
N2
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than the flovets 3 the upper 9-ribbed. Florets smooth, bifid and toothed 2t the

int. Fields,
P 2. A. orientalis (Tartarian Oat). Panicle contracted, one-sided ; glumes generally
2-flowered, longer than the florets ; the upper 9-ribbed. Florets smooth, bifid and

toothed at the point. Fielde. .
8. A. sterilis (Animal Oat). Panicle one-sided. Glumes generally 4-flowered, the

upper 9.ribbed. Two lower florets hairy at the lower part, with a long stiff twisted
awn.

POA.

Panicle loose, seldom contracted.
Spikelets 3- or many-flowered,
or even 2-flowered, with the
pedicels of a greater number
of florets ; florets articulated
with their rachis. Palee 2,
nearly equal, awnless. Scales
oval, acute, gibbous at the base.
1. P. annua. Panicle widely

spreading.  Spikeleis ovate, 5-

flowered. Florets a little remote,

5-ribbed, without a web. Stems
oblique,  compressed.
h

here.

2. P. pratensis (Smooth-stalked
Meadow Grass). Panicle spread-
ing. Spikelets 4-flowered. Flo-
rets lanceolate, 5-ribbed, connect-
ed by a web. Ligula short and
obtusge, Stem and leaves smooth.
Root creeping. Pustures.

3. P. trivialis (Rowgh-stulkced
Meadow Grass). Panicle spread-
ing. Spikelets oblong-ovate, of
about 3 florets which are acute,
5 nerved, and connceted by a web.
Stem and leaves roughish. Li-
gula ohlong. Root fibrous.-
Meadows and pastures.  These
two are pasture grasscs of the
finect quality, and very produc-
tive. They should form part of
all the mixtures of grass sceds
used for laying down pasture or
lawns.

DACTYLIS.

Panicle loose or contracted ;
branches solitary ; terminal
ramifications alwaysvery short.
Spikelets clustered, many flow-
ered, horizontal,  Glumes 2,
unequal-sided.  Palewe 2, the lower awned under the apes, the upper of nearly the
same size. '

1. D. glomerata (Cucl?s Foot Grass), Panicle distantly branched.  Spikelets in dense
globular tufts, unilateral.  Palewe somewhat swned, 5-ribbed, taper-pointed.— ——Dry
tiehls. A coarse, harsh grass ; much valued, however, in saudy countries, for the sake
ot its early herbage. It isonc of the first grasses that sheep are able to graze upon.

Fig. CCXXXVITL, 1

ALOPECURUS.

Panicle contracted, resembling a spike. Glumes 2, equal, keeled, often connate at the
b;n.sc, about as ]o})g as the palew. Palen. single, with a bristle arising from its base,
ribbed.  Style single or double, hairy.

Fig. CCXXXVIL~—Pon pratensis. . A snikelet; 2. one of its florets.



ENDOGENS, 1456

*
1. A pratensis (Mcadow Foxtail Grass). Stem erect, smooth Inflorescence ovate,
yomewhat panicled. Glumes woolly, obliquely abrupt, nearly as long as the awn of the
ese, Meadows and postures. 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 ag
long as the lower florets. Palese 2, convex, awnless ; their margins not involute.
Scales acuminate, gibbous at the base. Styles feathery almost to the base.

1. B. media (Muiden Hair). Spikelets ovate, about 7-flowered. Glumes shorter
than the florets. Ligula very short and blunt. pastures, where it is common,
nnd easily recognised by its small roundish spikelets suspended on delicate stalks,
as if scarcely strong enough to bear their weight.

CYNOSURUS.

Panicle contracted. Spikelets 2- or many-flowered, resting upon pinnate vractewm.
Glumes 2, about the same length as the florets. Palewe 2 ; the lower awned from
the apex or mucronate. Scales lanceolate, acute. Styles feathery or hairy.

1. C. cristatus {Crested Dog's-tail Grass. Gold Seed). Spike simple, linear. Neuter
spikelets without awns. Pastures. A deep rooting grass, with a thin and fine
green herbage. 1t succeeds in upland pastures, which are too dry for other grasses
and is one of the best for laying down lawns.

FESTUCA.

Panicle loose.  Spikelets many-flowered, the florets deciduous. Glumes 2, uncqual, or
nearly equal, acute. Palewe 2 ; the lower mucronate or awned at the point. ~Seales
2, usually toothed.

1. F. pratensis (Mcadow Fescuc). Panicle nearly upright, branch: 1, spreading,
turned to one side. Spikelets linear, compreased. Florets numeror:, eylindrical,
obscurely ribbed. Root fibrous. Pastures.

2. F. duriuscula (Hard Fescue). Panicle somewhat one-sided, contracted. Spikelets
oblong of about 6 florets,
slightly covered by fine
hairs. Paleze with short
awns. Stem leaves nearly
flat ; those next the root
somewhat setaceous, Root
creeping or fibrous,
Pastures and waste places.

3. F.ovina (Sheep’s Fescue),
Panicle small, somewhat
one-gided and contracted.
Spikelets oblong, of about
4 or 5 florets, with short
awns. Stems square up-
wards. Leaves all setaceous,
—— Dry elevated grounds,
where it forms a fine close
sward, and is the favourite
food of sheep.

All three of these Fescues
are valuable to Farmers, the
first for low pastures, and
the two others for uplands.
They are also, especially
the last, among the specics
best suited for lawns and

“kept” grass.

b:'tg C(EBXXXVIII.—I. Festuca duritscula; 2. its spikelet: ﬁ ovina ; 4. itg spikelet; 5 one of
orete.
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BROMUS,

Panicle loose. Spikelets more than 4-flowered.
Glumes 2, uncqual, shorter than the lower florets.
Pales 2 ; the lower awned under the apex, very
seldom awnless. Scales lanccolate, 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.
Dry ficlds.

2. B. sterilis. Panicle drooping, mostly simple.
Spikelets lincar-lanceolate. Florets about 7, lanceo-
late, compressed, 7-ribbed, furrowed. Awns longer
than the glumes.  Leaves downy. Fields 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.
Palewe 2 ; the lower often awned.

1. . repens (Couch Grass). Gluomes pointed or
awned, lanceolate, many-ribbed. Florets about 5,
sharp pointed or awned. Lecavesflat. Root creep-
ing. Ficlds.

2, T. vulgare (Wheat). Far 4-cornered, im-
bricated, Rachis tough. Spikelets 3- or 4-flowered.
Glumes ventricose, ovate, truncated, mucronate,
compressed below the point,  Grain naked.
Cultivated in corn ficlds.  Some varietics ave beard-
ed ; others not so, as in the accompanying figure.

3. T. polonicum (Polish Wheat). Ear irregularly
4-cornered, or compressed. Rachis tough. Spikelets
generally 3-flowered.  Glumes very large, inflated,
oblong-lanceolate, thin and papery, conspicuously
many-veined.  Grain naked. Cultwvated oc-
casionally as a curiosity, but selidom as a field crop
i this country. It seems to requirc a warmer cli-
mate ; but is said to be very productive of flour.

4. T. Spelta (Spelt).  Ear narrow, compress-
ed, loose. Rachis lrittle.  Spikelets generally
with four florets. Glumes hard, broadly ovate,
truneated, 3-toothed, strongly ribbed, with the xib-
tooth straight, and those at the side imperfect.
Beardless or Learded. Grain adhering to the palese.
Occasionally cultivated in Scotland. This
and a variety called Far are little known in Eng-
land, but aro commonly grown in the South of
Europe, on poor land. They are easily known by
their stiff glumes, loose narrow cars, and grain ad-
hering to the chaff or palese, as in common barley.
Some varieties are bearded, 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. Palese
bearded. Grain naked. Grown in Egypt.
This is little known in England, but has lately be-
come an object of curiosity in conscquence of its
having been raised from seeds found in the cases of

Fig. CCXXXIX, Triticum vulgare, with a separate spikelet.
Fi%. COXL.—Triticurv Spelta, with a separato spikelet.
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Egyptian mummies, Its branched
ears are very remarkable.

SECALE.

Glumes subulate.  Spikelets Z-flow-
ercd, with the rudiment of a third
flower in the middle. Otherwise like
Triticum.

1. 8. Cereale (Rye). Glumes shorter
than the spikelet.  Rachis tough.
- FMelds.  The grain of this
sort of corn produces flour inferior
to that from wheat, and forming a
dark swect nutritions bread. It is
the common food of the peasantry
of Germauy, but is Lttle used in Eng-
land.

*y* Rye differs from Wheat in
having very small narrow
glumes, and the centre floret
of each spikelet constantly
imperfect.

HIORDEUM.

Spikelets in pairs or threes, 1-flow-
ered. Glumes 2. Palew 2, the lower
awned at the apex. Scales obtuse,
fringed.  Styles feathery. Ovary
villous at the end.

1. H. Lexastichon (Siz-rowed Beirley,
Winter Burley, Bere, or Bigg). Spike-
lets all fertile, arranged in G rows.
Grain adhering to the palese.
Fields.

2. H. distichum (Two-rowed or
common Barley). The middle spike-
lets only fertile, the two lateral of
each cluster barren and beardless.
One palen of the middle florets fur-
nighed with a very long awn. Grain
adhering to the palew. Corn-
Jields. 'This is the sort of barley com-
monly grown in England. It prefers
light Jand. Bread 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 kil
dried.

3. Womurinum( Wall Barley). Lateral
flowers barren.  Glumes of the inter-
mediate ones lanceolate, fringed. Grain
adhering to the palese. Walls
and waste places. A worthless weed.

*.* Barley differs from Rye, which

it somcwhat resembles, in
having its spikelets one-
flowered only,and constantly

Fig. CCXLT. Ilordeum distichum with
3 spikelets separate, of which the two lateral
are sterile, and the central only perfect.

Tig. CCXLII, Secals Cercale with a
spikelet separate.

Fig. CCXLI
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growing in threes. If the whole of the spikelets are fertile, then eix-
rowed barley is produced ; but when the side florets are barren, then two-
rowed barley is the result. Some kinds of barley lave the seed separate
from the chaff or paleee, like wheat, but they need not he mistaken for wheat,
because all the species of Triticum have large glumes containing at least 3
florets.

LOLIUM.

Bpikelets many -flowered, at
right angles with the rachis.

A bractea at the base of the

spikelet.  Glumes 2, lateral,

one often defivient. Paler

2, nearly equal ; the outer

oftenawued underthe apex.,

Scales oval, gibbous, nearly

acute. Styles feathery.

L. L. perenne (Ruy or Rue
Grass).  Pales very slightly
awned. Spikelets longer than
the glumcs.  Florets lanceo-
late. Ficlds. This is a
valuable meadow grass, much
cultivated forartificial pastures,
Many varieties are known, of
which one called L. perenne
italicum produces a very early
and bulky herbage, and another
named L. perenne tenne has
a finer herbage well suited to
lawns.

2. L. temulentum ( Darnel).
Awns longer than the palee,
Spikelets shorter than the
glumes,  Florets elliptical.
Stem rough in the upper part.
—Corn-fields. One of the very
few grasses that are poisonous.
The seeds mixed with wheat
have kiiled persons who ate
bread prepared from such
flour. They are powerfully
narcotic and very acrid.

Spikelets many-flowered, long,
linear, racemose, loose.

1
Fig. COXLIIL,

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 creeping. Common in vonds and wet ditches.

AIRA.

Spikelcts 2-flowered, or having the stalked rudiment of a 3rd, seldom 3-flowered.
Florets ¢. Glume compressed, 2-valved. Palewe 2, the lower awned at the base or
in the middle of the back ; the awn usually bent in the middle.

1. A. cespitosa. Leaves flat. Panicle large. Pedicels rough. Awn setaceous, gene-
rally as long as the palece. Common in meadows and moist pastures, where it
forms large tussocks.

Fig. CCXLILL, 1. Lolium perenne; 2. one of its spikelets; 3. a
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ORYZA.

Flowers panicled.  Spikelets one-flowered. Glumes 2, small, unequal, awnless. Pales
2, nearly equal, cartilaginous,
ribbed ; the lower with or
without &n awn. Stamens 6.
1. O. sativa (Common Rice).

Leaves linear, long. Panicle
branched, contracted, with weak
rough ramifications,
Occasionally seen in. hot-houses,
and cultivated in fields in the
South of Italy. This plant which
to people in hot countries is what
wheat i8 to us, is one of the few
grasses 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 case, effcetually guarding
the grain against injury from
common causes.

Although Rice is not culti-
vated ag a corn crop in any part
of Great Britain, our summer
heat not being sufficient for the
common varieties, yet it is not
quite certain that it never will
be. A hardy sort, ealled Moun-
tain Rice, has been obtained
from the Himalaya mountains,
and has been grown in West-
phalia and in the Low Countries,
and it is evident that the plant
possesses considerable powers of
adepting itself to circumstances.

g SR

S s g A

Fig. CCXL1V,

The following orders of this class are also included in the Flora
of Europe :—

HIIYDROCHARACEZA—HYDROCHARADS.

Essextian Coaracrer.—ZFlowers hermaphrodite or unisexual,  Sepals
3, herbaceous.  Petals 3, petaloid. Stamens definite or indefinite. Ovary
single, inferior, 1- or many-celled ; stigmas 3-G; ovules indefinite, ofter
parietal. Fruit dry or succulent, indchiscent, with one or more cells. Seeds
without albumen ; embryo undivided, antitropous.—£#loating or water plants
Leaves with parallel veins, sometimes spiny.  Flowers spathaceous.

#4* The inferior ovary, and parietal ovules, approximate them to Orchidacese, but
the stamens are distinet. Amaryliidacewe differ in their flowers being hexape-
taloid ; Alismacese in baving apocarpous fruit. Hydrocharis Morsus Rance
and Stratiotes aloides are water plants, common in some parts of England.

Pig. CCXLIV.—Oryza sativa. L. & spikelet with one of the palee awned ; 2. a beardless spikelet,
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Spathe leaf-like, not rolled up.
2-cclled anthers tarned inwards.
juiceless.
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JUNCACEZ—RUSHES.
EssextiAL CoaracTER.—Calyz and cerolla forming an inferior, 6-parted,

Fig. CCXLYV.

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-
sepiment in their middle,
sometimesdestitute of valves
and l-secded by abortion.
—Herbaceous plants, with
fascicled or fibrous roots.
Leaves fistular, or flat and
channclled, with parallel
veins,  Inflorescence often
more or less capitate. Zlow-
ersgenerally brown or green.

*,* The true Rushes, consist~
ing of various specics
of Jumcus, belong to
this unimportant or-
der, which is little dif-
ferent from Liliacese 3
the principal distine-
tion cousists in the
calyx and corolla being
dry and brown in Jun-
cacee,  Luzula cam-
pestris is a very com-
monlittle plantin grass
fields and lawns.

It is to be observed that what

re commonly called Rushes
are really Sedges, consisting of
the spongy-stemmed Scirpus
palustris.

ACORACEA—SWEET FLAGS.
EssENTIAL CHARACTER.— Flowers hermaphrodite, surrounded with seales,

Stamens complete, opposite the scales, with
Ocaries distinct. Fruit baccate, finally
Seeds albuminous, with the embryo in the axis.—Rhizoma

jointed. Leaves ensiform, embracing each other in the bud.
*.* A single sword-leaved sedge-like plant, 4corus Calamus, inhabiting the sides of

rivers and meadows, represents this order in Europe, which 1s very nearly the
same as Aracese, but the ovarics are distinct and surrounded by scales.

Fig. CCXLV.~Luzula campestris and a flower, the latter much magnified.
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JUNCAGINACEEA—ARROW-GRASSES.

Essextiar 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, erect. Fruit dry, 1- or 2-seeded. Seeds erect ; albumen
wanting ; embryo having the same direction as the sced, with a lateral cleft
for the emission of the plumule.—Herbaceous bog plants. Leaves ensiform,
with parallel veins. Z/owers in spikes or racemes, inconspicuous.

*.* Triglochin, the only common genus of this order, is a little grassy plant, having
oue species growing in salt, and the other in fresh, water marshes and mea-~
dows. The order differs from Alismacew in having the petals no larger than
the sepals, and the ovaries consolidated ; and from Naiaduacese in having erect
ovules,

PISTIACEZA—LEMNADS.

Essextian CHARACTER.—ZLlvwers 2, naked, enclosed in aspathe.  Male :
Stamens definite.  Female : Ovary 1l-cclled, with 1 or more crect ovules ;
style short ; stigma simple. Fruit membranous or capsular, not opening,
1- or more-seeded.

** Duckweed (Lemna) is the lowest known form of Pheenogamous vegetation. It

consists of lenticular floating fronds composed of stem and leaf mixed together,
and bearing the flowers in slits in the cdge.

CHAPTER IX.

OF CRYPTOGAMS, OR ACROGENS.

THESE arc readily known by their not bearing flowers, on which account
they are often called rrowerress. They cxhibit very different degrees of
organisation ; the highest or most complete, have both stems and leaves,
and even a peculiar 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 cxpansions, called
a thallus.

Acrogens arc necessarily classified upon different prineiples from Exogens
and Endogens.  The last divisions of M. De Candolle are :—

Subelass 1. Ztheogams.  Tlants furnished with air vessels and sto-

mates or air pores.
Subelass 2. Ampligams.  Plants having ncither air vessels nor sto.

mates.
The principal natural orders belonging to these subclasses are :—
Subelass 1. _Etheogams. Subclass 2. Amphigams.
Filices. Characez.
Lycopodiaces. Musci.
Equisctacez. Lichenes.
Marchantiacese. Fungi.
Jungermanniaceze. Alge.

But as the distinctions of these subclasses are only to be made out by
shose acquainted with vegetable anatomy, the young student requires some
other method of arrangement; and that Srst proposed by M. De Candolle
is preferable.



152

SCHOOL BOTANY.

That botanist originally divided Acrogens mto those which produce dis-
tinct lcaves, and those which have no distinction between leaf and stem ;
the first he called Foliacee, or leafy, and the second Aphylle, or leafless.

The orders above mentioned are thus disposed according to their divi-

sions ;

1. J oliacee.—Equisetaces ; Filices ; Musci ; Jungermanniacese.

1. Aphylie.—Marchantiacez ; Lichenes ; Fungi; Characem ; Alge.

Tt is not necessary that the carly student should occupy himself with these
orders, further than to gain a general knowledge of the manner in which

they differ from each other.

A. FOLIACER. i
a. Leaves veiny Filices,

They may be briefly distinguished thus :—

B.

a. Reproductive organs mixed with
claters Marchomtiacee.

b. Leaves simple, without visible veins.
. Imbricated
1. Fructification in axillary, 2-
valved spore cases Lyropodiacece.
2. Fructificationin calyptrate, inde-
hiscent spore cascs Musci.
3. Fructification in naked, 4-valved
spore cases  Jungermanniacee, |
8. Arranged in toothed sheaths. |
Equisetacca, |

b. Reproductive organs without elaters.
a. Condisting of external shields placed
upon a visible thallus Lichenes.

B. Consisting of spiral nucules
Characee.
7. Consisting of fleshy heads without
a visible thallus Fungi.
3. Consisting of threads or membranes
floating in water Alye.

EQUISETACEA.—HORSETAILS.

EsSENTIAL CHARACTER.—A distinet stem, furrowed, hollow, and branched
in o verticillate manner, Leaves in the form of toothed
sheaths. Reproductive organs in cones, and consisting
of a spore surrounded by clavate filaments twisted
spirally.

EQUISETUM.

1. E. fluviatile (Water Horsctail). Fertile stems simple, with
large loose sheaths ; sterile much branched, with the teeth of
the sheaths small and subulate. Ditches and ponds.
The largest of all our species ; its barren stems being 3 or 4 feet
high.

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 ditches.
The flowering stems appear in April ; the barren stems at a
later period..

3. E. hyemale. Stems throwing up simple branches only from
the base, rough, furrowed. Sheaths with about 14 very small
blunt often deciduous teeth (black at the extremity). Cones
terminal. Boggy woods.  Cones appear in July and
August. This plant forms the Dutch rushes, imported largely
from Holland for polishing hard woods, ivory, brass, &e. It
like all the horsetails, owes this quality to its skin being com-
posed to a large extent of flint in # comminuted state.

Fig. CCXLVL

Fig. CCXLVI.— Equisetum arvense, 1. A peltate disk seen from the side.
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FILICES—FERNS.

EsseNTIAL CHARACTER.—A distinct 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
froms the leaves of other plants. Reproductive organs, spore-cases, or
thecee, containing angular spores ; variously dehiscent, 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 collected
upon contracted and deformed leaves. The thec@ usually belted by an
elastic ring, which is either perpendicular, horizontal, or terminal.

NEPIIRODIUM.
Sori on the back of the leaves, covered with a kiduey-shaped indusium.

4
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Fig. CCXLVIL

L. N. Fdicmas (Male forn).  Leaves bipinnate. Leafiets oblong, obtuse, scrrated.
Sori near the midrib.  Leafstalk and rachis covered with ramenta. Wuods and
skady bands,  Al-o called Lastrea and Aspidium Filix mas.

PTIRIS.

Sori on the margin of the leaf, on the under side, uninterrupted, linear, covered by
the inflexed margin.

Fixy. CCXLVIL—N¢phrodium Filix mus.

. 1. pinnules anda pawr of sor1; 2. spore case; an
annulus, or ring ; &), spores coming out.
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L. P. aquilina (Common Brake). Leaves tripartite; their prineipal divisions Lipin-
nato; pinnules linear-lanceolate, the upper undivided, the lower pinnatifid, with
oblong, obtuse segments. Woods and h.aths.

SCOLOPENDRIUM,

Sori linear, transverse, with a narrow indusium arising from each side and meeting in
the middle.

S. vulgare (Hart's tongue). Leaves simple, oblong, cordate, with a ramentaceous
stalk, Wells, damp rocks, dc.

ADIANTUM. .
Thece with o vertical ring; hidden bencath rounded, reflexed, marginal, disiincs
indusia.

1. A, Capillus Veneris (Maiden-hair), Leaves
doubly compound ; leaflets alternate, wedge-shaped,
on capillary stalks. Indusia oblong.————Muoist
rocks and walls. Foliago very thin, light green.
The rhizome boiled in syrup forms Cupillaire.

OSMUNDA.

‘Thece clustered on the margin of a transformed
leaf, with an obscure ring, and opcning by two
regular valves.

1. 0. regalis (Osmund Royal or Flowering Fern). Fig. COXLVIL 5.

Leaves bipinnate ; leaflcts oblong, nearly entire,

auricled ; Theciferous divisions bipinnate, occupying the upper end. Manrshes.

A very striking plant, from 6 to 12 feet high when full grown, with hrown panicles

of thecee.

LYCOPODIACE/E—LYCOPODS, or CLUBMOSSES.

BEsseNTiaL Cnaracter.—Moss-like plants, with dichoto-
mous creeping or erect stems covered by imbricated scale-
shaped veinless leaves.  Thecee 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.

L L. clavatum (Clubmoss, Snakemoss).  Spikes in pairs, eylindrieal,
stalked : their scales ovate-acuminate, croded, toothed. Stemn creep-
ing; fertile 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. Stera
short creeping. Pranches simple, few. Leaves linear, scattercd,
acuto, curved upwards.———— Wet heaths.

3. L. Selago. Thecwe not in spikes, but axillary, Sterms fastigiate.
Leaves in rows, acuminate, entire, stiff ————Heaths and ioun-
ain moors.

Fig. CCXLVIL. ¢

Fig, CCXT.VIL b.—Teaflct of Adiantum Capillus Veneris, magnified.
Fig. CCXLVII, ¢.—A fertile branch of Lycopodium clavutum.gn



ACROGENS. : 154 4

BRYACEZ—-URNMOSSES,

EsSENTIAL CHARACTER.—A distinct stem, covered with simple imbricated
veinless leaves. Reproduc-
live organs contained in in-
dehiscent sporangia or spore
cases, closed with an oper-

l‘[ culum, and covered with &

%7 cal yptra.  Mouth of the

/ sporangia usually closed by

/ teeth.
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Fig. CCXLVIIL

SPHAGNUM. Fig. CCXLVIIL b.
Sporangium on a soft stalk. Calyptra torn irregularly. Mouth of the sporangium
naked. Operculum deciduous.
1. 8. obtusifolium. Branches tumid. Leaves ovate, obtuse. Rogs and swampy

places. This is a spongy white-leaved moss, very retentive of moisture, and wuch
used by Gardeners.

TORTUTLA.

Mouth of the sporangium simple, composed of 32 tecth, twisted spirally, 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 hairlike peint.  Sporangiung oblong-cylindrical.
Operculum conical, acutuinate.—— TWalls,

FUNARIA.

Sporangium pyriform ; its mouth double ; the ouier of 16 compact teeth, the inner of
as many cilie.

1. F. hygrometrica. Leaves concave, ovate, apiculated, entire, with the rib projecting
beyond their point. Stalk of sporangium curved, flexuose. — Wulls, woods, and heaths.

POLYTRICHUM.

Calyptra dimidiate, hairy. Mouth of the sporangium consisting of 32 or 64 cquidistant
teetl, united at the extremity by a horizontal membrane.
1. P. commune (Common Huairmoss). Stemslong. Leuves spreading, linear subu-
late ; their edges flat, serrulate as well as the points of the keels.  Sporecase oblong,
quadrangular, with an evident apophysis. Leaths, very common.

Fig. CCXLVIIL—Polytrichum commune. Fgi. CCXLVIIL b.—8plagnum obtusifolinm.
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JUNGERMANNIACEZ—SCALEMOSSES.

EsseENTIAL CIARACTER.—A distinet stem, covered with scale-like leaves,
Sporangium without ealyptra and operculum, and splitting into 4 valves,
within 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, end
by the 4 valves of their spore cases.

MARCHANTIACEZ—LIVERWORTS.

Essextial CHARACTER.—Slemn and leaves 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.

Receptacles stalked, peltate ; having on the under side short-stalked pendulous sporan-
giu, filled with spores and spiral efastic fibres (claters). Buds lenticular, in cup-shaped
isks. Staminidia embedded in a flat fleshy disk.
1. M. polymorpha. Receptacle divided at the margin into 10 narrow segments.
Disks containing staminidia, stalked. Moist shady places. Overrunning the earth
of neglected gardens and garden pots.

LICHENES—LICHENS.

Essential CHARACTER.—Plants growing in air, not in water, and not
fornding a mycelium or spawn. Leaves and stem combined into a common
mass called a thallus ; which is horizontal and lobed, or erect and branched,
often crustaceous, and never symmetrical. Reproductive bodies or spores
in tubes called asci, which are buried within the horny substance of super-
ficial disks, or shiclds, called apothecia.

PARMELIA.

Thallus leafy, membranous, or eoriaceous, spreading, fibrous beneath, Shields orbi
cular, beneath formed of the thallus,
fixed only by a central point; disk
concave, bordered by the inflexed
thallus.

1. P. parictina (Yellow Pale-Lichen).
Thallus orbicular, bright yellow, the
lobes radiating, rounded, cremate, 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.

a9, P. tiliacea. Thallus orbicular,
membranous, pale glaucous grey, rather
mealy, lobed und sinuated ; shagey and
brownish black beneath. Shiclds
brown, with an incurved

entire or crenate border. . eV
Trecs in the S. of (L"
g ~

Lngland.

1

Fig. CCXLIX.

Fig. CCXLIX.—Parmelia tiliacea. 1. A shield with a portion of the thalius,
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LECANORA.
Thallus crustaceous, uniform, level. Shields orbicular, thick, sessile; the disk plano-
convex; the border thickish, formed of the thallus, and of the same colour.

1. L. tartarca (Cudbear). 'Thallus thick, granular and tartarcous, greyish-white.
Shields scattered; the disk convex, yellow-brown inclining to flesh-colour; the
border thick, turned in, becoming wavy. Rocks in alpine countries, Furnishes
o purple dye.

ROCCELLA.
Thallus between leathery and cartilaginous, ascending, branched. Shields round,
with an elevated border, black within.
1. R. tinctoria (Orchall). Thallus rounded, branched, greyish-brown, with numerous
powdery warts.———Rocks on the sea coust. Yields a rich purple dye.

i
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Fig. CCXLIX. b,

SCYPHOPHORUS.

Th}s)dh(zls sh}’ubby, round, branched, fistular, erect. Disks convesx, cupitate, without a
order.

1. 8. pywidatus (Common Cup-Lichen). Thallus leafy, mealy; the lobes ecrisp,
ascending. Shields linear. Ieaths. Very common. The crimson warts or
shields on the edge of the gray mealy cups of this plant render it impossible not to
recognise it.

Fig. CCXLIX. b.—Figurcs of various Lichens. 1. Lecanora parclla; 2. Gyrophora proboscidea,
or Tripe de roche ; 3. Parmelia parietina; 4. Roccella fuciformis, a kind of Orchall; 5. Lecanora
tartarea, or Cudbear; 6. Peltidea aphtbosa; 7. Cenomyce rangiferina, or Reindeer * Moss;™
8. Peltiden canina.
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FUNGI—FUNGALS.

EssENTIAL CHARACTER.—Aerial plants, Leaves and stem none, except
an under-ground filamentous thallus or spawn, which is often apparently
abscnt. Reproductive organs simple, cither concealed in a large fleshy
mass of cellular substance, or naked.

AGARICUS.
Fruetification a cap, divided by lamelle on the under side. Spores placed in fours on a
common stalk, growing from the face of the lamellze.

1. A, campestris (Mush-
room). Cap fleshy, dry,
somewhat scaly or silky.
Lamellle pink, free, at
length brown. Stipe solid,
furnished with a ring, white.
Pustures. Much va-
lued for its delicacy as an
article of food and in pre-
})aring the sauce called
Ketchup.

2. A. comatus. Cap
somewhat  fleshy, scaly,
white. Lamellee white, thin,
brown purple, Stipe some-
what bulbous. Ring mova-
ble. Waste places. A
very common toadstool, de-
liquescing soon after arriv-
ing at maturity.

BOLETUS.
Fructification a cap, pierced
by cylindrical separable

Fig. CCL.
tubes. Spores arranged in fours,on a common stalk, inside the tubes.

1. B. lucidus. Cap pulvinate, somewhat downy, olive-coloured. Tubes nearly free,
round, yellow, red at the orifice. Stipe thick, more or less marked with crimson, ———

Woods.

TUBER.
Fructification a rough, roundish, fleshy mass, marbled with veins internally, on
which are stationed the stalked sporecases, containing one or two spores each.
1. T. cibarium (Truffle). Subterranean, warted, black. Beech woods. Highly
esteemed as food.

Fig. CCL.— Agaricus campestris. 1. plan of its structure : Ja. hymenjum orgills ; ch. pileus or cap ;
cor. Ting ; vol.volva ; stip. stipes; my. mycc'ium or spawn ; 2. the reproductive apparatus : cys. CyBe
tidia ; bas. basidia; spo. spores.
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AMANITA.
Differs from Agaricus in having a double wveil ; the outer covering the whole plang
when young.

1. A. muscaria (The Fly Agaric). Cap broad, convex, rich orange scarlet, streaked
at the edge, and covered with angular warts. Lamella, or gills, white. Stem nearly
solid, bulbous. Pir and Birch woods. A very dangerous poison; an infusion
used to kill flies.

Fig. CCL. b.

LYCOPERDON.

Rind (Peridium) membranous, with an adnate nearly permanent bark, bursting irre-
gularly and discharging a cloud of powdery spores.

1. L. gigantewm. Rind very brittle, bursting in irregular spaces, at length rending
open.————Fields and plantations. White; often 2 or 8 feet in circumference.
When dry and burnt its smoke stupifies bees.

2. L. gemmatum (Common Pyff-ball). Rind membranous, persistent, with numerous
little prickly warts; bursting at the summit. Powder olive-green.————— Pastures
everywhere. 'White, becoming brown.

Fig. CCL. b.—Figures of various Fungi. 1. Lycoperdon gemmatum, the Puff-ball ; 2. Amanita
muscaria; 8. Polyporus igniarius, on wood ; 4. Helvella crispa, the Mitre Mushroom ; 5 Tubex
eibarium, the e ; 6. Morchella esculenta, the Morell.

o2
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NIDULARIA.
Cup-shaped, leathery bodies. Spore-cases lenticular, stalked, fleshy, furnished with
an elastic stalk.

1. N. campanulata (Common Bird's-nest Peziza). Bell-shaped, ashy-brown, even,
within lead-coloured and shining.——On the ground, among stubble and clscwhere.

HELVELLA,

Cnp deflexed, lobed ; Gills (hymenium) none, but a smooth even surface.

1. H. crispa (The Mitre Mushroom). Cap whitish or flesh-coloured, turned down
irregularly, lobed, crisp, pallid. Stem with deep furrow-like irregular excavations,
fistular. Woods, in the autumn. Eatable.

MORCHELLA.

Cup uniform, convex; Gills none, but a ribbed, irregularly excavated hymenium.

1. M. esculenta (The Morell). Cap conical, dull dirty yellow, ovate or globose,
united to the stalk at its baso, with the excavations forming distinct cells.—————
Woods, orchards, &c. in summer. Esteemed as an esculent.

Fig CCL. d.

Fig. CCL. c.—Nidularia campanulata.
Fig. CCL. d.—Agaricus creadvs, or Champigny; the Fairy-ring Mushroom, wholesome, fra:
grant, and when dried and powdered, used largely 1n sauces.
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 TUBERCULARIA, .
Bpores simple, collected into a roundish, erumpent, distinet disk.

L. T. rulgaris. Red, erumpent, globular, naked at the edge————Doad sticks,
which it frequently covers with its scarlet pimples.

PUCCINIA.
Spore cases with 1 or 2 partitions, stalked, collected into tubercles, bursting from under
the skin of plants.
1. P. Graminis (Mildew). Spots pale, spreading, in linear confluent streaks. Spore-
cases becoming black.———8tems of corn.

CHARACEZ.—CHARAS.

BssSexTIAL CHARACTER.— Aguatic plants with
leaves and stem combined into articulated, hollow,
verticillate branches, which consist either of simple
tubes, or of a layer 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 stagnant water,

are chiefly interesting because they exhibit in a
distinet manncr the currenis of sap in the interior

of their tubes. The arrows in the annexed figure
show in what directions such currents set.

CHARA.
Branches compound, striated, brittle.

1. C. vulgaris. Smooth, opaque, brittle, not incrusted,
obscurely striated. Branches slender, subulate, much lon-
ger than the organs of reproduction.— Ditches ard stagnant
pools.

NITELLA,
Branches gimple, smooth, flexible.

1. N. flexilis. Long, smooth,flaccid, pellucid, very dicho-
tomous. DBranches simple or divided, obtuse. Reproductive organs almost naked
-Ditcles and lakes.

¥ig. COLL

ALGZ—ALGALS

EssentiaL CHARACTER.—Submersed plants, with the stem and leaves com-
bined into lobed fronds, or reduced to capillary divisions. Reproductive
organs either special and external to the frond, or a mere dissolution of the
interior.

*,* The green slimy matter of ponds and ditches, with seaweeds, belong to this order ;

the nature of which cannot be examined without the assistance of a good
microscope,

¥iz. CCLL—Nitella flexilis, much magnified.
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CHAPTER X,
DESCRIPTIVE BOTANY :

OR, THE ART OF DESORIBING PLANTS CORRECTLY IN SCIENTIFIQ
LANGUAGE.

TYRO,

Partes plante omnes sibi reddat notissimas.

Vulgatissimas plantas a facie Herbationibus discat dignoscere.

Oblligat, Exsiccet, Adglutinet ipse plantas majores, quotquot poterit.

FPructificationis partes primarias discat distinguere.

Classes & Ordines systematis sibi reddat familiares, & simpliciores evidentioresque
flores ad eosdem reducat.

Demonstrationibus in Horto frequenter adsit.

Terminos artis secundum definitiones sibi habeat perspectos.

Genera sibi nota, circiter 50, secundum Genera plantarum examinet, collatis

. fructificationibus cum charactere.

Characteres Genericos 50, proprio marte, eadem methodo conficiat & secundum
Genera plantarum emendet.

Descriptiones specierum, 60 circiter, conficiat ex lege artis, incipiendo a simpli-
cissimis plantis, procedendo ad difficiliores, quas corrigat Professor.

Ignotas sibi plantarum species investiget ipse, secundum Classes, Characteres, Differen-
tiasque systematis.

Principia & Fundamentum Botanices rite intelligat.

Historiam literariam Botanices sibi familiarem reddat, & imprimis Auctores de Spe-
cicbus plantarum consulendos.

Symonyma Auctorum, retrogrediendo ad inventores, evolvere adsuescat.

Usum plantarum speciebus adscribat, Medicum & Oeconomicum.

Linn. Philosophia Botanica.

Tur Examiners in Botany in the Universities of Cambridge and London, as
well as at Addiscombe and elsewhere, have decided upon making Botanical
descriptions & principal feature in their examination papers. To this they
have doubtless been led by the difliculty, in the absence of some such exact
method, of determining the comparative merits of the students who come
before them. Descriptions in natural history not only demand a precision
which cannot be equally well secured by any other line of examination, but
being formed upon a uniform plan they can be easily and accurately contrasted
the one with the other. They moreover offer examiners the means of testing
the habits of observation, and the amount of knowledge gained by private study
independently of any teacher. And what is most especially important, they
render the practice of what is called ““cramming” or ¢ grinding” for
examination impossible.

But the test in question, excellent as it is, proves extremely embarrassing to
students, owing to the absence of sufficient information in rccent elementar
works as to the mammier in which Botanical descriptions are to be prepared.
In the author’s ¢‘Introduction to Botany,” editions 1, 2, and 3, and in the
article Botany of the publications by the Society of Useful Knowledge, the
subject was discussed, and it forms part of a short chapter in Professor Henfrey’s
Elementary Course, but the former of these works have long been out of print,
and if procurable would hardly prove sufficiently explanatory to mere beginners.
It therefore seems desirable that the art, for it is an art, of drawing up
descriptions of plants in correct Botanical language, should be rendered so
familiar that all who have mastered the rudiments of Botany and learned the
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meaning of common technical substantive names, may understand it. Most
especially is it required for the sake of those who, under recent academical
regulations, are admitted to examination without having been prepared in
College or any great recognised school. Gentlemen who mainly rely upon self-
instruction cannot dispense with a guide to such technical "subjects as
descriptive Botany. .

In preparing the following instructions the excellent maxims of Linnsus,
the father of good technical botany, and one of the most skilful deseribers
that ever lived, have been introduced in their original Latin, by way of
illustration, Those who are unacquainted with that language will, nevertheless,
find the English text sufficient for their purpose.

Students are, however, strongly advised to accustom themselves to describing
plants in Latin, which is much better suited for the purpose than English.
They will find in the following pages good models for their imitation.

Those who are anxious to make themselves practically acquainted with
Botany should exercise themselves diligently in this subject, for which the
commonest weeds are as well suited as the rarest species. He who can de-
scribe readily, fully, and correctly an Aconite, an Almond-tree, a Dead nettle,
Groundsel, Chickweed, a Stinging-nettle, a Snowdrop, a Crocus, an Ornitho-
galum, the Flowering rush, a Carex, any common Grass, Wheat, Barley, Oats,
or Rye, can have no difficulty in facing the most severe examiner.

Whether a deseription is well drawn up may be tested by cousidering
whether a person who had never seen the plant could make a drawing of 1t
from the description. For DESCRIPTIONS ARE MERELY PICTURES IN WORDS,
An example of this will be found in the following account of a Convolvulus by
the Rev. k. T. Lowe.

Convolvulus caput-Meduse.

C. dumosus humilis nanus pulvinato-cespitosus ramosissimus durissimus spinosus cine-
reus; ramulis abbreviatis lignosis densissime glomerato-intertextis, novellis stricti-
rigidis acutis spinescentibus; foliis parvis lineari-oblongis v. anguste spathulatis
obtusis crassiusculis sericeo-cinereis ; floribus axillaribus solitariis breviter pedicels
latis parvis extus sericeis, antheris (purpureo-lilacinis) in fauce apparentibus subex-
sertis ; stylis 2 distinetis filiformibus antheras paulo excedentibus.

A most remarkable and (f.r its genus) paradoxical species, so excessively dwarfed down
and stunted that it has morce the appearance, when growing, of a rounded convex stone,
covered with a grey Lichen, or of some Madreporiform mass, such as the Brain-coral
(Mcandrina, Lamk.), than of a phxnogamous plant ; though, when torn up by the root,
it presents rather the ..rm and aspect of some enormous grey fungus (Bolctus), being a
stipitate, pulvinate, often hemispherical or turbinate, hard, woody, spinous mass of
densely interwoven, rigid branches, with quite small and inconspicuous leaves and flowers
in proportion to its size, like some closely-browsed or clipped -down thorny bush, and
of the shape exactly of a miniature Stone-Pine (Pinus Pinea, L.). Root woody, very
hard and stiff, nearly or quite simple and tap-shaped, covered with a rugged, longitu.
dinally-siriated, brown bark, and from the thickpess of the little finger to that of the
thumb at the crown, where it immediately divides into a dense mass of very short, stiff,
woody, closely interlacing and entangled branches, forming a very hard, rigid, spinous,
cushion-like, grey, flattened head, convex in the centre, from 3 or 4 to 18 inches in
diameter, and from 1 to 6 inches thick in the middle; so hard, compact, and woody,
that it will often bear the weight of a an standing or even stumping on it, without
yielding or sensible disfigurement, Young shoots originating chiefly from within or
beneath the roof-like cushion or pileus formed by the older, outwardly-knobbed, spurred
and stunted, interlacing branches; straight, hard, stiff, rigid, spine-like, seldom more
than 1 or 2 inchey long, round, terete, sharp, and hard-pointed, finely and evenly striate
longitudinally, very finely and minutely cinereo-puberulous. Leaves 2 to § or 6 lines
long, and 4-1 line broad, thickish in substance, subconduplicate, clothed with
adpressed silky-grey hairs, linear-cblong, subspathulate, obtuse. Flowers pretty, but
small and rather inconspicuous, solitary, axillary, subsessile in the axils of the leaves on
the young shouts, light rose-pink or purple, much resembling those of C. arvensis, L.,
but very much smaller, being only 4 or 5 lines in diameter. Calyx bracteolate ; sepals
and the adpressed bractlets oblong, short, one-third or one-fourth the length of the
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corolla, silky grey. Corolla 5 or 6 lines in diameter, three or four times the length of
the bracts and sepals, funnel-shaped, 5-angular, and outwardly silky-pubescent in five
longitudinal rays or narrow acuminate stripes.

The method here adopted of bringing the features of the plant before the
mind’s eye is very perfoct. No one knowing how to draw can have a difficulty
in representing the essential features of this Convolvulus, guided by the tech-
nical Yanguage alone of the describer.

1t may be taken for certain that a description which will not accomplish the
same end is bad.

§ 1. IMPORTANCE OF CORRECT DESCRIPTION.

“ Descriptio est totius plante character naturalis, qui describat omnes ejusdem
partes externas.”"—Linn. Phil. Bot.

Many persons have experienced the inconvenicnce of not being able tu describe
correctly the curious or useful plants they have occasionally met with. More espe-
cially travellers, in attempting to communicate to others what they have seen, are
accustomed, if unacquainted with natural history, either to mention the vulgar names
they have heard applied to plants, or to describe them in what is called a popular
manner. The vulgar names of plants rarely convey useful information, becausc
they are very frequently used without any precision ; for example, in this country,
the word Laurcl is applied to four different plants: the Common Laurel and the
Portugal Laurel are both Cherries ; the Spurge Laurel is a Daphne; the Alexandrian
Laurel is a Ruscus ; while the only true Laurel, commonly met with in England,
is called the Sweet Bay tree. “TPopular” descriptions, like the drawings of plants
made by persons who are not botanists, are more calculated to mislead than inform.
They cither convey a false idea of what they profess to explain, or no.idea at all.

Let us suppose a plant to be described in the following words :—* The leaves are
about 4 inches long, narrow, dark green, smooth on the surface, plain at the edge.
The flowers grow in tufts, about 10 together, and are straw-coloured; they are small,
downy, and contain 6 stamens each. The germen stands up iu 3 brownish seg-
ments resembling a cup. The trees aro 50 to 60 feet high, evergreen, with large
horizontal branches almost as low as the earth.” If the reader attempts to ascertain
what kind of tree this may be, he cannot possibly succeed, for the description will
apply to many kinde of plants of the most dissimilar nature. The description is
useless, because the author has only mentioned peculiarities common to many trees,
and has omitted all that are peculiar to a few. Had he said that the tree was
 gvergreen, with ribbed leaves, apetalous flowers, and 6 stamens baving recurved
anther-valves,” thus using the technical and precise language of science, instead of
the vague and uninstructive phraseology of mere conversation, he would bave con-
veyed a distinet idea to the mind of the reader, at the expense of only about a
dozen words instead of sixty-eight; or he could have combined the two, which, for
the purposes of narrative, might have been better.

Linnmus gives some examples of this kind, which, as well as the precepts that
introduce them, the student will do well to consider.

Descriptio justo-longior aut brevior utraque mala est.

Longa nimis evadit descriptio cum color viridis in Herba, mensura partium et similia, facil-
lim® variantia, diffusa oratione proponuntur.

Breviores justo evadunt descriptiones cum excluduntur notee singulares, et partes essentiales
Herbew, licet minimas, uti Stipuls, Bractes:, Glandula, Pili, et similia.

By way of further illustration, he quotes three descriptions of Linum usttatissimum,
the common Flax plant, viz. :

A. The very short and imperfect one of Dodonsus.

Radices exiles. Culmi seu virge tenues, rotunde. Folia oblonga, angusta, acuminata. Flores
in summis virgis, speciosi, cerulei. Vascula parve, rotunda, orbwuiata. Semen aligualenwus
oblongum, leve, glabrum, splendens, ex fulvo punicans,

B. A very long, superfluous, and empty one.

Radices anguste, subdivise, in tra terram recondite.

Caulos erecti, rotundi, virides bipedales vel tripedales, ramosi : Ramis caule dimidio brevioribus.

Folis angusta, viridia, acuta, plurima, uncalia ad angulum tum a caule discedentia, basi
aflza, non tomentosa, aul villosa, superiora folia tand iuncialia sunt et quat lineus
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tala ; inferiora tres lineas lata, at suprema viz duas lineas adtingunt in latitudine, Pedunculi
implices, unciales vel iunciales, crassitic vir dimidie luweew. Flores in summitatibus

ran‘wm»;, ampli, patentes, &e.

C. With these he contrasts a natural and regular description, as he draws it up
himself.

Radix simplez, perpendicularis, flezuosa, pallida : radiculis lateralibus capillaribus.

Caulis simplez, perpendicularis, teres, filifurmis. . )

Folia alterna, sessilia, lanceolata, obsolele trinervia, acuminala, erectivscula, ulringue glabra :
subazillaria paulo majora. i . . .

Rumi ex azillis foliorum summorum, erecti, foliis minoribus instructi ; rudimenta ramorum
marcescentia ex axillis foliorum inferiorum.

Pedunculi foliis oppositi, eisque longiores, filiformes, nudi, terminati Fructificutiono solitaria, in
generibus descripta.

Cotyledones quasi quatuor, cruciatim oppositi, quorum duo inferiores subovati, superioribus
duplo latiores.—Linn. ‘Phil. Bot., § 330.

The student should compare these descriptions carefully with the Linum itself.

If such descriptions as have just been criticised are scientifically useless, much
worse are those which proceed from professed botanists, in whose supposed know-
ledge and technical skill confidence is naturally reposed. In the works of some of
the successors of Linnmus himself, the descriptions are so meagre and inaccurate,
that they were mere botanical enigmas till the meaning of their authors was deter-
mined by other evidence than what the descriptions afford. Thus, Thunberg gives
the following description of the fructification of a genus he calls Nigrina :—

“ Calyx none, except a one-leaved bract. Corollu of four petals. Filaments four,
very short. Amthers globose, white. Germen (ovary) superior; style single ; stigma
..... Fruit unknown, perhaps a capsule.”

Here, in the first place, several most essential points are neglected, such as the
insertion of the stamens, the dehiscence of the anthers, the relation of the stamens to
thoe petals, the internal structure of the ovary, the number and position of the ovules,
—all ascertainable without difficulty, and the more indispensable because of the
absence of fruit. Then, irrelevant matter is introduced, such as the length of the
filaments and colour of the anthers. And, finally, which is worse than all, the
description is false ; for the flowers have neither calyx nor corolla; the filaments are
three, not four; and the anthers are mnot globose, but irregular, ovate, compressed,
fleshy bodies.

But it is not in negligent observation alone, or in the misplacing the members of «
sentence, that an essential character may be defective : it may be expressed with a
certain kind of cxactness, and a due attention to arrangement, yet words may be
wrongly employed, or important characters may be omitted, or the author may not
understand the structure of what he is describing. As an instance of this, the
following description of the genus CAREX, by a botauist of emineuce in his day, may
be usefully studied :—

“ Barren flowers numerous, aggregate, in one or more oblong derse catkins ; their
scales imbricated every way. Calyx a single, lanceolate, undivided, permancnt scale
to each floret, Corolla none. Filaments 3, rarely fewer, capillary, erect or drooping,
longer than the scales. Anthers vertical, long, linear, of 2 cells.

¢ Fertile flowers numerous, in the same, or, more usually, in a different catkin, very
rarely on & separate plant. Calyz as in the barren flower. Corolla a single, hollow,
compressed, ribbed, often angular, permanent glume to each fioret; contracted,
mostly cloven, aud often elongated at the extremity. Germen superior, roundish,
with three, rarely but two, angles, very smooth. Style one, terminal, eylindrical,
short.  Stigmas three, more rarely two only, awl-shaped, long, tapering, downy,
deciduous. Seed the shape of the germen, with unequal angles, loosely coated with
the enlarged (either hardcned or membranous) permanent corolla, both together
constituting the fruit.”

This character is carefully written, but full of inaccurate and confused applications
of terms. The word “ catkin” should be * spike;” for a catkin is deciduous, a spike
persistent, and the inflorescence in Carex is of the latter kind. In the next place,
what is called the “ calyx ” is a bract. What is called the “corolla” of the fertile
flowers consists of two confluent bracts, and is, therefore, not a single  glume,” but a
double one. Finally, what is called the *seed,” is the pericarp ; in the young state
it is called the germen, which is equivalent to ovary, but by the time the ovary is
ripe, it is metamorphosed into a seed !

Inaccuracies of this kind not only disfigure botanical writings, but very often lead
the inexperienced botanist into errors and misconceptions, and are to be most
carefully avoided,
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§ 2. HOW TO EXAMINE AND OBSERVE

In preparing to describe a plant the first thing is to provide the means of observa-

tion. These consist of a sharp pen-knife and a pocket Jens, or, if means permit it, of
a simple dissecting microscope. The pocket lens should not have a longer focal
distance than an inch and half ; the microscope should bLe supplied with a 2 inch,
} inch, and } inch lens. If a microscope is unattainable,
then what is called a “ Coddington” may be employed for
minute objects. But as neither a pocket lens mor a Cod-
dington have a Stand, and as it is continually neccssary for
the observer to have the free command of both kands, some
cheap contrivance should be provided for carrying such
instruments. Travelling botanists have used a short stick,
pushed into & lump of clay, the hole in the case of the lens,
or the loop of the Coddington slipping over it, as in the
annexed cut, or a block of wood is used. The object to
be attained being merely to fix the lens stendily while the
fingers are employed in dissecting below it, the mode of
securing that end is unimportant.

Apparatus having been provided, the studemt should
seloct for examination as perfect a specimen as he can
obtain ; and should carefully study cvery part in the order
hereafter explained. In doing this he must on mo account
guess, but be cerfain that he sees correctly what is before
him. This is not, difficult in the case of roots, stems, leaves,
and their parts; but tho flower, from its gencral smallness, and somewhat com-
plicated structure, demands a little gkill in dissection, which is only to be gained
by experience,

After itg external structure has been determined, it is necessary to open the flower.
Mere looking down into its tube or interior leads to ncthing but error. The student
«hould hold it in his left hand and split it longitudinally by a rapid cut from below
npwards. This lays bare the whole of the interior, shows the number and position of
the parts, and their insertion, which is very important. If he attempts to divide a
flower by cutting it from above downwards he only crushes and disfigures his specimen.
I'n the case of the ovary it is usually necessary to ascertain its placentation, which, if
it is not seen in the first longitudinal section, can be best determined by making a
‘ransverse section.

‘When, as in Umbelliferous plants, the position and number of interior longitudinal
passages or of superficial lines and plates demand attention, a thin horizontal slice,
placed in water, and viewed by transmitted light, will give the information required.

in examining seeds of any kind, where dissection is required, cut into them per-
pendicularly, beginning at the hilum and passing the knife through the axis; in this
way the cmbryo and its relation to other parts usually becomes distinctly visible.
Faili?lg this the observer must have recourse to crushing, or careful skinning and
unrolling.

Seeds of small size are frequently so hard and slippery that they cannot be kept
steady even in water. In such case, a little stiff gum, or varnish of shell-lac, may be
smeared on a slip of glass in the field of the microscope, and the seeds placed upon it.
As soon as the varnish is hard and dry, they can be sliced readily with a sharp knife.

When minute parts are so opaque as not to be readily examined, the use of oil of
!‘,urpe?ti'ne instead of water, as the medium in which they are placed for observation,

is useful.

When parts are shrivelled or dried up, as is always the case in herbaria, they must
be relaxed by immersion in boiling water,

In all cases where dried flowers are to be dissected, the air should be driven out by
boiling for a short time before any attempt is made to separate their parts.
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§ 8. GENERAL RULES TO BE OBSERVED,

*¢ Descriptio compendiosissim®, tamen perfect?, terminis tantum artis, si sufficientes
sint, partes depingat secundum Numerum, Figuram, Proportionem, Situm."—
Linn. Phil. Bot.

IN drawing up a description care must be taken that every term is used in its exact
sense ; that all is perspicuous and free from ambiguity, and that nothing superfluous
is introduced. In the following description of Viola tricolor, the wild Pansy, a very
large quantity of superfluous words occurs, although the terms are employed
correctly.

The root of this plant consists of a great number of unequal irregular fibres. The
stems first fall prostrate, and then rise up, and are perfectly smooth all over the
surface ; their form is square, their interior is hollow, and at ¢very place where the
leaves are set on, they are a little tumid. The leaves grow upon opposite sides of
the stem at tolerably equal distances one above the other; they have a form between
ovate and oblong, have a distinct leaf-stalk, and are coarsely cut at their edges in a
serrated manner ; they are quite destitute of hairiness, and are longer than the
stipules which grow at their base. The stipules in colour and texture resemble the
leaves; they are cut almost to the middle into a number of narrow lobes, of which
the terminal one is much the largest; at the base they are prolonged more on one
side than another, in a hastate manner. The beautiful little flowers grow singly
from the stem, at the places where it joins the leaves, and they have a nodding
position on their peduncle ; the latter has a smooth surface, is distinctly angular,
curves inwards at the upper end, and hag a twist somewhere near its middle. At the
upper end of the peduncle grow two small bractlets, resembling fine scales, prolonged
at the base into something of a hastate figure. The calyx of this plant consists of
five distinct sepals, having the same colour and texture as the leaves; they are of a
narrow ovate form, sharp-pointed, quite free from hairs, not in any way lobed oz
divided, and extended below the point of origin into a flat rounded appendage, which
is divided by small toothings at the edge: of the sepals, those which stand next the
front of the flower are much the largest. The corolla consists of five petals, which
are of uneqnal size, oblong, with a little stalk at the base, and rounded at the upper
end; the two uppermost arc larger than the rest, of one uniform purple colour,
while the three lower are yellow, with purple lines at the base, and furnished witlr
a little tuft of hair at the bottom of the streaks; the intermediate one of theso
petals is furnished with a short straight spur at the base. The stamens are five in
number, inserted into the line between the base of the ovary aund the sepals, not so
long as the claws of the petals, and of unequal size ; the anthers have no filaments,
are of a membranous toxture, are fringed with white hairs at the edge, and are
extended into a broad brown membranous appendage at the point ; those two stamens
which stand in front of the flowcr are longer than the others, and project from
their base on one side a green slender thread-shaped process, which is introduced
into the spur of the front petal of the corolla. The ovary has no adhesion to the
sopals, is of a sphicroidal form, and contains one single cell; on its inside, the ovules,
which are very numerous, grow to three broad lines running from the apex to the
base of the cavity at equal distances; the ovary is terminated by a style, smooth,
thickest at the upper end, bent like the letter S, and bearing at the point a round
hollow stigma, through one side of which there is an opening into the interior. The
ovary, when ripe, changes to a seasd vessel of a dry, cartilaginous consistence, con-
taining one cell, and dividing into three equal spreading ovate-lanceolate valves,
bLetween the broad lines on which the seeds are inserted, so that when the valves are
spread open, tho seeds arc secn sticking to the middle. The seeds are small, shining,
oblong bodies, rather narrow at the lower end, and of a pale Lrown colour; the
point of attachment to the placenta is thickened in a fungus-like mwanner; from this
part there rises a fine elevated line, which terminates in a depressed discoloured
round spot, stationed at the top of the seed. In the interior is found an embryo of &
deep green colour, quite straight, and having a taper radicle, with thin flattened
cotyledons a little rounded at the back. Surrounding the embryo is found a quantity
of fleshy brittle albumen, in the very axis of which the embryo is placed. g

To this there is little other objection than its needless length ; it is what Linneeus
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called “longissima et superflue.” But it is obvious that were all plants to be thus

described, the 100,000 species supposed to be now known would fill 100,000 pages of
ordinary matter and would form a library of themselves; added to_which would be
the great difficulty of wading through such a marsh of needless words. By adopting
the scientific method, more than half the words are saved, and the description itself
comes out more clear and comparable. The following shows this:—

Roor fibrous.

Sreus decumbent, smooth, square, fistular, slightly tumid at the nodes.

LEavss alternate, ovate-oblong, petiolate, coarsely serrated, smooth, longer than
the stipules; stipules leafy, pinnatifid, half-hastate : terminal lobe much the largest.

FroWERs solitary, axillary, nodding ; peduncles smooth, angular, twisted, incurved
ab apex.

BII’IACTLETS two, minute, membranous, sub-hastate near the apex of the peduncle,

SEPALS five, herbaceous, I'ncar-ovate, acute, smooth, entire at the base, prolonged
into a concave, rounded, toothletted appendage : the anterior much the largest.

PeraLs five, unequal, oblong, unguiculate, rounded at the apex; the two upper
largest, whole coloured, purple; the three lowest yellow with purple streaks, and
bearded at base ; that in the middle having a short straight spur at the base,

StaMENs five, hypogynous, shorter than the ungues, alternate with the petals,
unequal ; ANTHERS sessile, membranous, ciliated, with a broad brown membrane at
apex; the two anterior the largest, spurred; their spurs green, subulate, lying in the
spur of the corolla.

OvARY superior, round, one-celled, with three parietal polyspermous placente -
style smooth, sigmoid, clavate, as long as the ovary ; stigma capitate, hollow, with an
obliguo aperture on one side.

CarsuLe one-celled, threc-valved, with a loculicidal dehiscence; valves ovate-
lanceolate, spreading, bearing the seeds in the middle.

SEEDS shining, roundish, smooth, pale brown; hilum fungous; raphe elevated ;
chalaza depressed on the apex.

IiMBRYO straight, green, in the axis of fleshy albumen radicle tercte; cotyledons
plano-convex.

Tiven this may be shortened by omitting all that is comwmon to Viola tricolor and
other species of the genus Viola; as thus :—

Roor fibrous.

SteMs decumbent, smooth, square, fistular, slightly tumid at the nodes.

Leaves ovate-oblong, petiolate, coarsely serrated, smooth, longer than the
stipules ; stipules leafy, pinnatifid, half-hastate : terminal lobe much the largest.

Frowers nodding; peduncles smooth, anguiar, twisted, incurved at apex.

Bracriers 2, minute, membranous, sub-hastate, near the apex of the peduncle.

SEPALS linear-ovate, acute, smooth, entire : appendage concave, rounded, toothletted.

PErais oblong, rounded at the apex, the two upper whole coloured purple, the
three lowest yellow, with purple streaks, and bearded at the base.

ANTHERS ciliated ; the spurs green and subulate.

OvaRry round ; style smooth.

Segps shining, smooth, pale brown.

In framing descriptions of whatover kind, the order of development must be
observed. (Descriptio ordinem nascendi sequatur. Linn, Phil. Bot. § 328.)

It is not allowable to take the flower first, then leaves, then root, then fruit, then
inflorescence, and 80 on ; but the description, if complete, must begin with the root
and end with the seed. Linnmus gives the following examnple of the manner in
which this should be done, in the Lime tree (Tilia Europea).

Radix : Caudex descendens, divaricatus, 7 issimus, teres, fl , epidermide decidua
Radiculis capillaribus, flexuosia subramosis.

Caudex adscendens arboreus, teres, ramosissimus, cortice crasso, poroso, tectus Epidermide

::izémt_iﬁw strato-rimosa in tencllo levi, glabra, ramis prascedentis anni instructis gemmis
rnis.

Gemmsm ovate, prominentes, consiructe Sgquamis duabus, alfernis, oblongo-ovatis, obtusis
convolutis, subcarnosis, stipulaceis.

Stipulss gemmacee, opposite, ovate, glabre, integerrimae, , involventes folia et caul

Caulis‘: plicissimus, teres, & Dl a folia ad folium, decumbenti-patens, levis, adspersus

7o " e nh

7 iquot vagis

Folia® tenella conduplicata, secunda, rugosa, villose undigue.; adulta cordata, nervosa, venosa,
inequaliter serraia, acula, supra glubrd, pilis viz conspicuis adspersa, sublus in axlis
vasorum majorum barbata. Petioli teretiusculi, lwves, folio breviores, Jere distiche prodeuntes,
wnterjectis spatiis folio brevioribus.
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Pedunculi solitarii, petiolo laterales, longiores, flliformes, apice triflli: lateralibus trifidis,
extremitatibus unifloris; Flosculi ideoque septem, altitudine equales.

Bractea 1 lata, obtusi la, albo-colorata, inteyerrima, longitudine prdunculi, « basi ad
medium longitudinis pedunculo wnita.

Floris Perianthium quinquepartitum, n, colorato-fl , magnitudine ferme corolle,
‘deciduum. Corollm Petala quinque, oblonga, obtusa, apice crenata, flavo-albicantia. Stami-
num Filamenta plurima : triginta vel quadraginta, selacea, receptaculo inserta, longitudine
corolle. Anthere subrotunde. Pistilli Germen subylobosum, kirsutum. Stylus cylindricus,
altitudine staminum. Stigma obtusum, pentagonum. Pericarpium coriaceum, globosum,
quinqueloculare, quing lve, basi dehiscens. Semina solitaria, subrotunda.

Cotyledones quinquefids, extremis et media longiorbus.

In this description, terms now disused are employed, and things now attended to arc-
neglected ; but, upon the whole, it is a good specimen of his manner of description.

Another rale which Linnwus insisted upon, was, that each separate organ should
have a paragraph to itself. (Descriptio distinctas partes plantarum in distinclis para-
graphis tradat.) He required that the parts of a plant should be as clearly distin-
guished in a description as they are distinct in the plant itself. (Parles plantarum in
descriptione eque distincte evadant ac in ipsa planta.) He also insisted upon such type
being employed as would enable the reader not only to find the parts he might be
in search of, but also to discover anything that was left out. (Majusculis literis
pingantur omnes partes plante, at partiwum paries minusculis et a vulgaribus diversis.
Usus inde resultat quod mon modo partes a Lectore faciliug reperiantur, sed et quod
omissa facilius in descriptione perspiciantur.) For, he added, nothing is more tire-
some than a long description in which the several parts of plants are neither distin-
guished by paragraphs nor differences of type. The description which Linnzus gave:
of the Castor-oil plant, Ricinus communis, illustrates his meaning :—

Radix ramosa, fibrosa.

Caulis ercctus, teres, viridis, articulatus, inanis, levis : striis sparsis longitudinalilus, supeine
flexuosus, altus orgyam unam alteramve.

Rami solitarii, ex axillis superioribus foliorwm, cauli similcs, altiores ; ex inferioribus axillis
breviores, vel marcescentes, vel seriores Rami.

Folia alterna, peltata, novemlobata : Lobis exterioribus majoribus, magis qngulalis: Nervis
totidem ab umbilico ad loborum apices excurrentibnes, obhtuswuscule incqualiter serrata,
reticulalo-venosa, utrinque levia, supra glabra, disco extrorsum versa.

Hace ante explicationem phcata, serraturs glandulosis.

Petioli teretes, leeves, patentes, sessiles, filiformes, longitudine foliorum.

Glandula supra basin petioli @ latere euperiori, oblusa, solitaria.

Glandnle bine peltatee, in apice petiol : latere superiori.

Glandulae due oppositee, ad basen petioli, in caule.

Stipula petiolo opposita, membranacea, glabre, solitaria, caulem ambicns ad petiolum usque,

concara, acuta, decrdua.

Podunculus ramos terminans, e regione petioli infer rumum et stipulam, ercelvs, 1wlus, adspersus,

Umnbellulas alternis, sessilibus.

Involuerum umbellule triphyllum, membranaceum, minimum, inwequals, nutreescens,

Umbellulee inferiores multiflore, mascule ;: superiores pauciores, uniflora, fennce.

Pedicelli alternatin excrescentes deflorentesque.

Flores Masculs pedicellis Longioribus tnsulentes.

Masculi. Calycis Perianthiam monophyllum, quinquepartitum : laciniis ovatis, concavis.
Corolla nw/la.  Staminum Filumenta vara, flifornee, ramosa o subramosa, calyce
longrora. Antherwm subrotunde, didymer.

Feminei. Calycis Perianthium monophyllum, tripartitum, decidwum @ lociniis ovatis,
concavis. Corolla nulla. Pistilli Germon ovatum, tectwmn spinws subvlatis wmermihus.
Styli tres, bipartiti, erecto-patentes, subulati, hespidi, purpurascentes.  Stignata simplucia.
Cuapsula subrotunda trisulca, obsolete triungulars, undique wculeata, trilocularis, trifarian
dehrscens, elastica.  Nemina solitaria, subovata, maculis inwquulibus,

Although these rules are not strictly observed at the present day, and must be
sometimes neglected, yet the student will find it advantageous to make it a
practice to observe them. Italics, however, are needless, and are now scarcely ever
thus employed.

In punctuating descriptions, always observe to separate, 1, adjectives relating to
the same noun by commas; 2, parts of the same organ by semicolons; 3, distinct
organs by a period ; thus:

Leaves lanceolate, acuminate, villous; petiole short, winged, glandular; stipules
rudimentary. Racemes terminal, nodding, many-flowered, secund.
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§ 4. OF THE USE OF SUBSTANTIVE TERMS, OR NOUNS EMPLOYED
IN TECHNICAL LANGUAGE.

Tae first attention of the student will be nccessarily directed to the proper appli-
cation of the Nouns employed in botanical descriptions. Until this is thoroughly
understood no precision can be secured. It is owing to their unskilful, or inexact, or
negligent application, that the writings of some botanists aro so open to criticism.

Thus we find a late popular botanical author committing the errors which were
pointed out in page 6, in his description of Carex. The following are other
examples. The common Tansy (Tanacetum vulgare) is stated to have the  Germen
{an old word for ovary) obovate, compressed ; the scedvessel (= pericarp) none but
the permancnt calyx; the seed oblong, angular,” so that the ovary becomes a seed,
and a calyx becomes a pericarp ! Again, in Coltsfoot (ZTussilago Farfara), * Common
calyz simple, cylindrical;” by which he meant involucrum. % Seedvessel none,
cxcept the altered calyx,” thus converting bracts into a pericarp. “Secd obovate-
oblong, compressed,” meaning the real pericarp !

The same author’s description of Poa is an instructive instance of what should be
avoided. Firstly, the Calyz contains a spikelet/ by which he meant that the spikelet
bas at the base a pair of glumes. Then he makes the Corolla consist of two valves,
although the part thus misnamed (the palee) is external to all the parts of fructifica-
tion in each floret, and cannot by any possible latitude of language be termed corolla ;
if objection were taken to the word pale, then the part should have becn called &
calyz. Finally, the germen (ovary) becomes a seed when ripe ! !

A proper selection of substantive terms is therefore indispensable. In describing
a Crocus it is not allowable to call its corm (a kind of stem), or the prostrate stem
(rhizome) of Acorus, a root. The technical name of the part spoken of must be
scrupulously employed.

The meaning and application of such terms are described correctly in all modern
elementary works of repute, and require no illustration in this place. Where the
student is referred in a succeeding chapter to figures by the letters SB, it is to
Sclool Botany, in which work the necessary explanation will be found.

§5. OF THE USE OF ADJECTIVE TERMS, OR TERMS EXPRESSING
THE QUALITY OF NOUNS,

THE great difficulty to encounter in describing plants is to know low to use the
terms by which the peculiur quality of their parts is indicated. For this purpose a
very great number of words is employed, some in their ordinary sense, some in quite
& peculiar manner. To the first belong such terms as Blue, green, &c., expressing
colour ; round, long, broad, &c., expressing form ; blunt, sharp, thick, thin, and so on,
To the second may be referred words like secund, coloured, herbaceous, stnuous, parted,
divided, toothed, which are not used in their ordinary sense,

An enormous number of words of this kind has been invented by botanical
writers, as may be seen in Bischoff s valuable Handbuch,* a 4to work of 1609 pages,
illustrated by 3911 figures on 79 plates. But of these many relate to Cryptogamic
Botany, others to Vegetable Anatomy, some are obsolete, and a very large quantity
arige out of attempts at introducing into language refinements that are inapplicable to
des.cnptlve Botany, because of the variable or uncertain attributes of the parts to
which such words are intended to apply. A considerable number moreover illustrates
the meaning of double adjectives, which scarcely require illustration.

Double adjectives are those which, formed from two words having different
meaningg, indicate some quality between the two meanings, Thus, ovate-lanceolate
ineans a form intermediate between ovate and lanceolate ; racemoso-paniculate indicates

* Hondbuch der Botanischen Terminol, gie und Systemkunde, von Dr. G. W. Bischoff, Nurnberg, 4to.
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an inflorescence consisting of racemes arranged in a paniculate manner; sinuate.
{aciniate expresses an outline which is sinuate, while the lobes are laciniate ; and so
on. A little practice sufficea to understand the construction and application of all
such words, with which it is needless to burthen elementary works.

Linnsous, whose descriptions are admirable for their time, used very few terms. In
nis Philosophia Botanica, 107 only are admitted among leaves, the most variable
of 51l the organs of a plant; and even of these sume are used in their usual sense, as
sulcate, obtuse, acute, &c.

In this little work such terms only are selected as the student really ought to
understand, and those alone are illustrated which merc words cannot explain with

precision,

§ 6. TERMS

TaE following terms are such as most commonly occur. The woodcuts sufficiently
indicate the meaning of the words with whose numbers they correspond. Other
terms are illustrated in Schoul Botany, referred to as SB. When neither figures nox
references are given, the words do not seem to require them.

Some terms have a universal, or GENERAL APPLICATION, being employed in the
same scnse wherever they are used ; such are those describing surface, colowr, relative
position, margin, pownt.

Other terms have a particular, or SPECIAL APPLICATION, being employed when
speaking of some particular part. It is, however, to be observed, that many of these
special terms may be used when spcaking of similar though different parts. Thus
some words applicable to the forms of leaves equally belong to petals, or to any other
tlat bodies.

GENERAL TERMS.

The SURFACE (Superficies) is naked (levis) ; smooth (glabra, polita, lucida); silky,
2 (sericca); downy, 3 (pubescens); hairy ( pilosa); shaggy (hirta, hirsuta, villosa);
furred (tomentosa); velvety (velutina); woolly (lanata); cobwebbed (arachnoidea);
scurfy (lepidota); glandular, 6 (glandulosa); dotted, 1 (punctata); chaffy (ramen-
tacea) ; rough, 7 (scabra, aspera) ; wrinkled, 5 (rugosa); netted, 4 (reticulata); hispid,
10 ; warted, 8 (verrucosa); papillose, 9.

Words expressive of COoLOUR are used in their ordinary sensc, with the exception
of “herbaceous,” which always signifies green, and “ coloured” (coloratus), which
includes every colour except green. The Latin word concolor is employed when dif-
ferent parts are of the same colour ; discolor in like manner is used when two con-
tiguous parts are of different colours.

In RELATIVE POSITION, parts are imbricated, or overlap by their edge or points;
valvate, when two straight edges fit together without overlapping; plicate, when
folded like a lady’s fan; convolute, when twisted in cne direction; induplicate,
when the edges are bent inwards ; alternate, opposite; whorled (verticillatus), when
wore than two parts stand on the same level round a common axis; stellate is
verticillate, with the parts narrow and sharp pointed ; decussate (SB, clxxiv.), when
opposite parts cross each other; distichous (SB, cexliii.), when parts form two opposite
perpendicular rows.
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The Manatx (Margo), is ciliated, 13 (ciliatus) ; glandular, 12; fringed, 11 (fimbris
atus); cartilaginous (cartilagineus) ; entire, 14 (integer) ; serrate,21; doubly serrate, 20
(duplicato-serratus) ; toothed, 18 (dentatus); doubly toothed, 17 ; crenelled, or crenate,
16 (crenatus) ; doubly crenelled, 15; acutely crenelled, 22; wavy (undulatus); curled,
95 (crispus) ; spiny, 19.

11
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The Potnt (Apex) is acute, 24 ; acuminate, 23; obtusely acuminate, 31 ; obtuse, 26;
retuse 25 ; emarginate, 30 ; mucronate, 35 ; apiculate, 2]; cuspidate, 32 ; cirrhose, 34 ;
truncate, or praemorse, 27 ; bifid, 28 ; bipartite, 29 ; tridentate, 33.
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Sercran TERMS.

The Roor (Radix, SB, i. ; Tuberculum, SB,1ii.) is filiform, 41; conical, or taprooted,
89; fusiform, 40; testiculate, 46 ; palmate, 44; contortuplicate, 38 ; fasciculate, 43 ;
clavate. 45; fibrous, 43; fleshy; ringed, 37 (annulata); branched, 43 (ramosa);
knotted, 36 (rodosa) ; capillary, or siwple, 42 (capillaris, simplex); annual, biennial
perennial, 4.¢., Jasting one year, two years, or many years,

The SteM (Caulis ; also Culmus, Surculus, SB, vii.; Rhizoma, SB, viii., Stolo, Cormus,
SB, v., Tuber, 8B, iii.; Trumcus, Ramus, Ramulus, Spina, in trees and shrubs) is
turnip-shaped, 51 (nrapiformis); placentiform, 47 ; branched (ramosus); articulated,
50; dichotomous, 56 ; corymbose, 54 ; pyramidal, §5. Solid, fistular, or chambered,
49 (septatus) ; straight (rectus); upright (erectus); very erect (strictus); prostrate,
52 ; bending down (decumbens) ; twining, 53 (volubilis); twisted, 61 (tortus, spiraliter
tortus) ; tapering, or terete, 64 (teres) ; angular, 58, 59; half terete, 63 (semiteres); com.
pressed, 62 ; two-edged, 60 (anceps) ; acute angled, 59 ; obtuse angled, §8; winged, 5T
"7 7 ); leaflike (foliaceus) ; imbricated, 48, 89,
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The Bup, or Luparsup (Qemma; Bulbus, SB, ix.), is subterranean (hypogaa) ;
axillary, SB, xiii.; supra axillary, or above the axil.

The LEAF (Folium, Frons, Phyllodium, Squama) is either deciduous or evergreen
(sempervirens) ; fleshy (succulentum), or thin (tenuc); papery (papyraceum), or like
parchment (pergamenewm); spiny (spimosum), or unarmed (incrme); stipulate, or
exstipulate; radical (radicalc), proceeding from the crown of the root; or cauline
(caulinum), proceeding from the stem ; SIMPLE (simplex), or GOMPOUND (compositum),

SiMPLE LEAVES arc:

sinuate, 92

dentato-sinuate ;

lyrate ;

sinuate backwards, 76 (relrorsum-sinuata) ;
runcinate, 76 ;

repand, 79;

crisp, 95.

scymitar-shaped, 98 (acinaciformia);
hatchet-shaped, 100 (dolabriformia);
deltoid, 99;

chaunelled (canaliculata) ;

furrowed (sulcata) ;

terete, 64 ;

orbicular, 69 ;

rvoundish, 68 (subrotunda);
ovate, 67;

oblate, 66;

oval, or elliptical, 77 ;

oblong, 75;

lozenge-shaped, 74 (rhomboidalia) ;
lanceolate, 73;

spathulate, 82;

linear, 72;

subulate, 7T1.

kiduney-shaped, 70 (reniformia);
cordate, 65 ;

triangular, 78; veiny, 80 (venosa) ;
sagittate, 78*; ribbed, 94 (nervosc) ;
hastate, 88 ; connate, 105 ;

oblique, 87.

lobed; 3-lobed, 86; &c.
5-angled, 83 (quinquangularia)
erose, 84 ;

palinate, 85, 90;

pedate, 108 ;

laciniate, 91;

perfoliate ;

amplexicaul, 96 ;

decurrent, 97 ;

fasciculate, 114 ;

imbricate, 89;

peltate, 81 ;

equitant ; sword-shaped (ensiformia), i. c.,
pinnatifid, 93 ; having the form of the blade of a
fiddle-shaped 101 (panduriformia); straight sword.

CoMPOUND LEAVES are:

binate, 103 ;

conjugute, 103 ;

ternate with secssile leaflets (2. foliolis
sessilibus) ; ternate with stalked leaflets,
104 (2. fol. petiolatis) ;

digitate 102;

pinnate, unequally, 107 (cum impari) ;

terruptedly ; decurrently (decursivé);
with joints, 112 (articulate) ;
biternate, 111 ;
triternate, 113 ;
bipinnate, 115 ;
tripinnate, 116 ;
supradecompound, 110.

abruptly, 106 : alternately, 109; in-

The CircuMscRrIPTION of a leaf is its gencral outline, indentations being disregarded.

SrrruLEs are described by the samo terms as leaves, when their quality is the
same. They sre also free (liber) when separate from the petiole: adnate when
united to the petiole; lateral ; axillary; supra-axillary ; foliaceous when like leaves;
scarious when membranous ; ochreate; interpetiolar; intrapetiolar; conuate.

The PrrioLy (Petiolus) is leafless (aphyllus); chanunelled (canaliculatus); bordered
(marginatus) ; leafy (foliaceus); winged (alatus); jointed (wrticulatus); compressed;
inflated (ventricosus) ; amplexicaul; eared (auriculatus); cirrhose when ending in a
tendril; mucronate when ending in a hard point. The VacIva, a thin petiole
which rolls round the stem, is entire (integra) when quite closed up ; or slit (fissa)
when open on one side.

Braors (Bractee ; Bractcole) are leafy, coloured, persistent, deciduous (caduce),
crested (cristate), as in Melampyrum ; flat, or keeled (carinate); folded flat (condu-
plicatee) ; and so on. The Coma, or tuft, appearing beyond the flowers, is coloured
or herbaceous. The SratrE is hooded (cucullata, convoluta), as in Arum; mems-
branous, as in Crocus and Narcissus ; 1-valved if single, 2 or 3-valved if consisting of
2 or 3 bracts. The INVOLUCRE is monophyllous when all the bracts are united by their
edges, polyphyllous when distinet ; imbricated ; recurved; calyculate when the outer
bracts are suddenly much shorter than the inner; general when it belongs to the
whole inflorescence, partial when proper to a portion only of the inflorescence.
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FrLOWERS are :
loose (laxt); irregular ;
close (densi); symmetrical ;
erect ; unsymmetrical ;
nodding (nutans) ; monochlamydeous
pendulous ; dichlamydeous ;
secund ; achlamydeous, or naked;
verticillate ; apetalous;
remote ; moncecious ;
depauperate, when they become abortive;  dicecious;
regular; polygamous,

The INFLORESCENCE (Spicg, SB, xxaviil.; Capitulum, SB, clix.; Racemus, SB,
xxxvii,; Corymbus, SB,c; Umbella, 8B, xxxix. 1x,; Panicula, SB, ccxxxvii, ; Cyma,
8B, xli, each forming its own adjective, as spicate, 120; capitate, 124; racemose-
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119 ; corymbose, 118 ; umbellate, 122, 128 ; paniculate, 117; cymose, 131 ;) is denss
loose (effusa) ; terminal; axillary; opposite to the leaf (oppositifolia) ; erect ; drooping
soorpioid, or gyrate,

11
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The CaLyx and Conorra (Perianthium, when the two become undistinguishable)
The terms used in describing one of these organs are for the most part applicable to
the other. They are regular, 131; irregular, 130; labiate, 129; ringent; galeatc,
133 ; dentate, 128 ; cleft, 127 (fissus, bifidus, trifidus, &c.); parted, 126 (bipurtitus,
tripartitus, &c.); Monosepalous, —petalous; polysepelous, —petalous; valvate, or
imbricated ; ventricose, or inflated. Persistent ; deciduous. Tubular; prismatical, or
angular; rotate, 140; campanulate, 128; globose, 142; wurceolate, 143; fumncl-
shaped, 125 (infundibubiformis); salver-shaped, 141 (hypocrateriformis); calcarate,
136 ; saccate, 135; simple at the base. The Caryx is also superior, inferior, half
inferior, obsolete when scarcely discoverable. The Corolra is also fornicate, 134,
baving fornices or concave scales at its orifice ; contorted, 132, when its lobes are
unequal-sided. Its PETALS arc sessile, 138 ; unguiculate, 137; spoon-shaped, 139
(cockleata), as in Rhamnus, or scale-like (squamiformin), as in Ribes; cruciate as in
Crucifers,

125

. ié 126 127 128 129 180 i 181

187 138 140 14 142 143
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Sramexs are definite or indefinite. Hypogynous; perigynous; epigynous; epf-
petalous. Monadelphous, 148 ; diadelphous, 147; polyadelphous, 146; didynamous,
145; tetradynamous, 144, Exserted; included; straight (recta); declinate. The
FrraMeNT is short; long; filiform; petaloid, 151, 152, 153 ; unidentate ; bidentate,
153 ; glandular; stupose, 155. The ANTHERS are l-celled; 2-celled, 154 ; 4-celled.
Turned inwards (sntrorse) ; turned outwards (extrorse). Innate 154 ; adnate, 149, 162;
versatile, 161. Froe (libere); syngenesious, 150. Straight ; sinuous, 158, Aristate,

160 ; corniculate; crested, 157 (cristate). Opening by pores, 157, 159, 160 (porosc) ;
by recurved valves, 156 (valvis recurvis dehiscentes).

141 145 147

é ; 161
159

Lo 157 158 160 162

The OvARY (Ovarium ; Carpellum) is monogynous, digynous, trigynous, &e. Superior
SB, xliv.; inferior, 8B, xlv.; halfiinferior. One-celled (uniloculare); 2- 8- many-celled
(bi- tri- multiloculare). One-seeded (monospermum); 2- 3- many-seeded (bi- tri- polysper-
mun). Entire, lobed. Syncarpous, 168 ; apocarpous, 167. CARPELS are definite, indefi-
nite; united, 168 ; disunited, 167; spiked, SB, xci.; verticillate, 8B, 1xi. The SryLE is
terminal, 166 ; lateral, 165; basal, 164 (basilaris). Filiform ; clavate ; sigmoid, 163 ;
subulate; petaloid. Persistent; deciduous. The Stigma is simple, bifid, trifid,
&c., capitate ; pulley-shaped (trochleare). Terminal; lateral ; transverse, as in Iris:

165
163 164 166 167 168 é @
72 178

radiate, as in Papaver; plumose, as in grasses.
The PLACENTA is axile, 171 ; parietal, 1
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170 ; basal, 178 ; sutural, 172; free central, 169 (libera centralis). OVULEs are ercet;
ascending ; pendulous; suspended; horizontal. Anatropal, 174;
o> orthotropal, 175. Definite; indefinite.

) Frourr is indehiscent (dchenium, Nux, Drupe, Caryopsis, Bacea,
Samara, SB, lxzv. ; Lomentum, SB, cxxi. 1), or dehiscent (Capsula ;
> Siliqua, SB, Ixxiil.; Legumen, Follicle, SB, 1xxxviil. ; Pyxix, 8B, Ixxiv.).
174 175 It dehisces by pores or valves; its dehiscence is loculicidal, 177;
gepticidal, 178; septifragal, 176. It is also naked; coronmctted
(coronatus) ; corticate when the outer layer separates spontaneously. Monococcous,

dicoccous, &c., when it splits spontaneously in the septicidal manner.

S

[In Umbellifers and Composites special terms are employed, some of the more
Important of which are the following :—Among UMBELLIFERS, the acheniut divides
into two carpella (mericarpia), which are halfterete; hemispherical ; compressed
laterally ; compressed dorsally ; rostrate. Their ridges (juga) are filiform; winged;
wavy ; corky (suberosa); marginal ; entire; lacerated; fringed ; membranous. The
vittee are eommissural when on the commissure. The albumen is solid or convolute.
Sec 8B, 67.——Among ComposiTES the achane is beaked (rostralum); erostrate,
or beakless; crowned (coronatum); sessile; stipitate; terete; top-shaped (turbi-
natum) ; farrowed; winged ; bald (calvwm) when thero is no pappus. The Parrus
is sessile ; stipitate ; membranous; paleaceous; awned (aristatus); setaceous;
feathery ((plwmosus); rough (scaber); hair-Jike (pilosus); persistent; deciduous. The
recoptacle is paleaceous; usked ; hairy; fringed; alveolate; flat; concave; conical.
See 5B, 8§2.)]

In the Serp the same terms are employed as in the ovule, when referring to
position, number, structure, or placentation, Seeds are also terete; spherical ;
angular; winged («/ata); naked ; pitted (scrobiculata) ; netted (reticulata); smooth;
striated ; polished (polita, nitida) ; hairy ; shuggy (villosa); cottony (lamate); brittlo
(crustacea); comose (comatu) having long hairs at one ond ; like sawdust (scobiformia),
a3 in Orchis ; albuminous ; exalbuminous. The ALBUMEN is horny (corneum); fleshy
(carnosum); oily (oleosum); mealy (farinaceum); solid; ruminate; scanty; copious.
The EMBRYO is monocotyledonous; dicotyledonous; polycotyledonous ; acotyledo-
nous, as in Cuscuta; straight; annular, 184 ; spiral, 183 ; external, or lateral, 182;
internal; minute; large; in the axis (axilis). The Rapicir is directed to the apex
of the fruit (superior); or towards the base (inferior); or vague. The COTYLEDONS
are scmiterete; plano-convex; flat (plane); spiral, 181 ; channelled (conduplicate);
crumpled, 185 (contortuplicalee), as in Couvolvulus ; accumbent, 179, or incumbent,
180, in Cruocifers.

CU@PLe@
@
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§ 7. EXAMPLES OF TECHNICAL DESCRIPTION FOR EXERCISE.

Tng following examples have been prepared from plants so common that all may
obtain them, in order that a student may never be at a loss for materials for exercise.
It will be seen that although they follow in general the plan pointed out at p. 9. yet
they have been made to differ among themselves in sinall details. This shows the
student that be is not absolutely bound down to an inexorable routine, but that a
deviation from the ordinary rules of description is allowable within certain limits, as
for example is to be scen in Dawcus Carota, p. 24; and that cven the natural sequence
of matter may be to some extent disregarded.

As soon as the student feels strong enough to attempt description, and has mastered
the instructions in chapters L to V., he should take somesimple case, such as that of
Stellaria media, or Syringa vulgaris, and carefully compare its description in this little
work with the plant itself. Having done this he should shut his book, and himself
describe the plant as he best can.  Afterwards upon comparing his own description
with that prepared as his guide, he will see what he has misunderstood or overlooked.
And if this is practised with moderate diligence the important art of Botanical
description will be speedily mastered sufficiently for all common purposes.

RANUNCULUS BULBOSUS : Buttercups.

THALAMIFLORAL EX0GENS, Nat. Order, RANUNCULACEZRE, or CROWFOOTS.

Roots nearly simple, fibroue, from the base of a roundish perennial corm.

StieM erect, silky, pale green, slightly branched, and angular,

Lraves pale green, very hairy ; RADICAL triternately pinnatifid, with a somewhat
oblong circumscription, with long slender petioles dilated at the base into o mem-
brane ; cAULINE like the radical, but with fewer divisions, narrower lobes, and much
shorter petioles more membranous at the base; the uppermost either opposite or
alternate and tripartite.

Trowgrs teruiinal, solitary, on long angular and furrowed peduncles.

SeraLs 5, oval, shaggy, coloured at the edge, reflexed.

PETaLs 5, roundish, concave, much larger than the sepals, as if varnished on the
upper eide, with a small wedge-shaped scale at the base.

SraMeNs indefinite, hypogynous; filaments yellow, very narrow, spathulate ; anthers
linear, extrorse, adnate.

CARPELS indefinite, disunited, collected in & nearly spherical head, pale green;
ovurics smooth, comprossed ; stigmas sessile, linear, recurved ; owvules solitary,
ascending,

AcHaNEs brown, compressed, smooth, monospermous.

SEED ascending ; embryo minute, in firm fleshy albumen ; radicle inferior.

HYPERICUM PERFORATUM : Pierced St. John's Wort.

THALAMIFLORAL EXOGENS. Nat. Order, HYPERICACEE, or TUTSANS.

Roor woody, somewhat croeping.

StiM bushy, corymbose, much branched, terete, with two opposite ribs.

LEravEs very numerous, opposite, elliptical, obtuse, about 3-ribbed, filled with
numerous transparent cysts, which give them a dotted appearance.

FLOWERS in threes, at the ends of the numerous corymbose branches; that in the
middle nearly sessile, the others pedicellate.

Separs 5, lincar, cuspidate, smooth.

Prrars 5, oblong, unequal-sided, bright yellow, with numerous marginal and
immersed black glands.

SraMins indefinite, hypogynous, slightly triadelphous; filaments filiform ; anthers
roundish, with a black gland on the connective.

OvVARY superior, oblong, 3-celled, with polyspermous axile placentse ; styles 3,
filiform, spreading; stigmas simple.
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CARDAMINE PRATENSIS: Cuckoo Flower.
THALAMIFLORAL EXOGENS. Nut. Order, BrassioaCEE, or CRUCIFERS.

Roors fibrous, slightly branched ; proceeding from the sides of a half-subterranean,
perennial, green tuber, whose sides are marked by wide scars and very short tooth-
like branches.

STEM erect, annual, smooth, terete, about a foot high. .

LEAVES: RADICAL on long stalks, thin, dark greem, distantly pinnate; leaflets
stalked, in 2 to 4 pairs, sometimes alternate, wavy, orbicular, entire, angular,
or toothed; the terminal one much larger than the other; CAULINE more closely
pinnate in from 5 to 7 pairs with an odd one ; lcaflets linear, obtuse, entire.

RaceMES terminal and axillary, 2 or 3, nodding, longer than the leaves, somewhat
corymbose, ebracteate.

SeraLs 4, oblong, obtuse, membranous at the edge: the two opposite slightly
saccate.

PE?ALS 4, cruciate, pale lilac or white, veiny, with a slight teoth on one side of the
unguis.

SraMENS tctradynamous, hypogynous, erect, longer than the calyx; filaments
subulate, rigid, somewhat herbaceous; the two lateral much shorter than the
others; anthers ovate, innate, erect, opening longitudinally : those of the longer
filaments extrorse, of the shorter introrsc.

OVARY supcrior, terete, as long as the longest filaments, 2-celled : placente 2 in
each cell, next the dissepiment, parietal, polyspermous: style very short ; stigma
capitate.

Disk: four minute green glands; one surrounding the buse of each shorter
stamen, one free, between the bases of each pair of longer stameus.

FRrurr [so rarely produced that I never saw a specimen of it.  That of the Curda-
mine hirsuta is here described instead.] SiL1Qua linear, compressed, slightly torulose;
calves thin, flat.

SEEDS oblong, lenticular, bright brown, arranged in a single line, suspended from
very short funicles.

EmBRrYO exalbuniinous, with a superior radicle as long as the accuimnbent cotyledons.

STELLARIA MEDIA : Chickweed.
THALAMIFLORAL EX0GENS. Nat. Order, CARYOPHYLLACEZE, or SILENADS,

Roor annual, with numerous small fibres.

SteEM of very variable length, copiously branched from the bottom, loosely
spreading, leafy, brittle, smooth, except a bairy unilateral line, which proceeds from
the axil of one leaf to the junction of the leaves above, and then exchanges at every
joint into the axil of another leaf.

. LEeaves stalked, ovate, acute, wavy, with channelled fringed petioles as long as the
aningm,

Frowers small, solitary, axillary ; on slender, erect, shaggy peduncles, which are
not half the length of the leaves, and are curved downwards and much lengthened
after flowering.

SEPALS 5, ovate, obtuse, bright green, with a membranous margin and shaggy back.

Prravs 5, white, bipartite, shorter than the sepals.

StaMENS usually 4, but also 3, 3, or 10, hypogynous, each with a gland at the base
on the outside ; filaments filiform, the length of the ovary; amthers roundish, pale
purple, 2-celled, innate, dehiscing longitudinally. -

OvVARY superior, oblong, 1-celled, with a free polyspermous central placenta;
stigmas 3, linear, spreading, sessile.

CArsULE membranous, half six-valved, enclosed in the calyx.

SEEDS about 6, pale brown, round, on long funicles, compressed, with numerous
circular scabrous strize. Zesta crustaceous,

ExBrYo terete, annular, round mealy albumen ; radicle inferior.
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FRAGARIA VIRGINIANA : The Garden Strawberry.
CALYCIFLORAL EXOGENS. Nat. Order, ROBAGEE; or ROSEWORTS.

StrEM woody, perennial, subterranean, covered with brown scales, throwing out
strong, perpendicular, yellowish, fibrous roots ; and long weak runners rooting at tho
joints.

Leaves all radical, ternate, dark green, somewhat shining. verv coarsely serrated ;
with strong parallel oblique veins, silky beneath; leafets nearly sessile, roundish
oblong, entiro towards the base, shorter than the semiterete hairy petioles; stipules
membranous, lanceolate, acuminate, half adnate.

SoarEs erect, terete, silky, branched from near the middle, and corymbosely
wanicled. Braors herbaceous, oblong, close-pressed, bifid, the lowost often mono-
phyllous, the uppermost acuminate, entire.

CaLyx herbaceous, flat: sepals, in two whorls of 5 each the outer oblong,
frequently bidentate, the inner triangular, acuminate, entire.

CoRrOLLA polypetalous, white, larger than the calyx; petals 5, roundish, insertod
upon the calyx between the inner sepals.

SraMENs indefinite, perigynous : filaments short, stiff; anthers oval, cordate, flat,
dehiscing at the cdges.

CarrELs indefinite, distinct, upon an oblong clevated torus; ovaries oblong, rather
oblique ; ovules solitary, asconding ; styles eroct, filiform, yellowish; stigmas simple.

Fruir a large succulent conical or hemispherical torus, having a persistent calyx
at the base, and bearing on its surface the half immersed wrinkled achmnes. Seed
solitary ascending ; embryo exalbuminous, with plano-convex cotyledons, and a short
inferior radicle.

[OBs. This deseription applies to the common state of the Garden Strawberry,
when nearest its original state ; but its varieties are very numerous, differing
not only in the form, colour, and quality of the fruit, but in the form of the
leaflets, their surface and colour, and in the degree of hairiness of all the parts. ]

CRAT/EGUS OXYACANTHA : The Hawthorn tree.
CavycirLoraL EX0GENS, Nat. Order, Rosacez, § PoMEz.

_ A small Treg, with a round entangled branching head; trunk with numerous
wrregular longitudinal fissures; branches dark grey, smooth, with numerous simple
spines ; twigs pale green, terete, smooth.

LEeaves alternate, deciduous, stalked, 8- to 5-lobed, with the lobes apiculate, often
serrated and incised ; smooth except a few silky hairs chiefly along the midrib on
the underside ; petioles slender, channelled, rather shorter than the lamina; stipules
free, leafy, acuminate, those of the first leaves falcate, coloured on the inner edge,
the rest linear-lanceolate, glandular at the edge, sometimes half-hastate at the base.

Corymss axillary and terminal, panicled, silky, with setaceous coloured deciduous

cts. :

CaLyx superior, 5-lobed ; the lobes triangular, reflexed ; the tube, obeonical woolly.

Pgrais 5, roundish, concave, inserted into the edge of the tube of the calyx,
imbricated in sestivation.

SramENs indefinite (about 20) perigynous; flaments white, filiform, curving
inwards ; anthers 2-ceiled, roundish, innate, reddish purple.

Ovary inferior, wholly buried in the tube of the calyx, 1-2-celled ; ovules 2 in
each cell, ascending, anatropal ; styles 1 or 2, filiform, smooth ; stigmas simple,

[Oss. Tkhis description applies to the common form of the Hawthorn; but it
varies much in the form of its leaves, their downiness, and other small details,]
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DAUCUS CAROTA : The Wild Carrot.
CALYCIFLORAL EXOGENS. Nut. Order, APIACEE, or UMBELLIFERS,

Roor biennial, slender, tapering, yellowisn, aromatic, and sweetish.
STEM 2 or 3 feet high, branched, crect, leafy, hairy, scabrous.

LEeaves alternate, on broad, concave, ribbed footstalks, bipinnate, with narrow,
very acute, entire or cut, pilose segments, rough at the edge.

UusrLs terminating long leafless branches, solitary, large, white, cxcept one central
neutral flower, which is blood-red.

Bracrs oF GENERAL INVOLUCRUM pinnatifid, setaccous, not so long a8 the umbel ;
of the PARTIAL, simple, or 3-cleft, membranous at the edges.

CALYX obsolete.

PETALS 5, obovate, flat, unequal ; the larger next the circumference of the umbel.

SraMENs 5, inserted beneath a double epigynous disk ; filaments filiform, incurved ;
anthers oblong, 2-celled, dehiscing longitudinally.

Ovary inferior, roundish, striated, hispid, 2-celled ; orules solitary, pendulous;
styles 2, erect, filiform, shorter than the stamens ; stigmas simple.

Frorr (protected by the incurvation of all the flower-stalks, by which the umbels
are rendered hollow, like a bird’s nest. Smith), compressed from the back, pale dull
brown, oval; of the primary ridges, which are narrow, 3 bristly, near the middle of
the convex back, the other 2 on the edge of the narrow commissure; secondary
deeper and irregularly split into setaccous lobes ; vitiee, 1 under each secondary ridge,
and 2, more slender, on the plane of the commissure.

[Oss. 1. The cultivated Carrot, which is a domesticated variety of this, has
broader leaves, and differs in some other small particulars.]

(OBs. 2. In examining the fruit of any Umbellifer, obtain a thin transverse
slice, just when it is beginning to harden, place it in water, and view it by
transmitted light. If the fruit is old and hard, it must be boiled for two or
three minutes before being sliced.]

ZETHUSA CYNAPIUM: Fool's Parsley.

CALYOIFLORAL EX0GENS. Nat. Order, APIACEE, or UMBELLIFERS,

Roor annual, tapering, whitish.

SteM erect, dark lurid green, often purplish, fetid, terete, striated, leafy, a foot
high.

LEeavEs smooth, on short sheathing footstalks, ternate, with slender-stalked, tripar-
tite, cut, somewhat cuneate lobes.

UwusELs stalked, terminal, spreading and flattish.

GENERAL INVOLUCRE 0; PARTIAL one-sided, of 3 linear, acute, pendulous bracts,

Frowers small, pure white, partially abortive.

CALYX obsolete.

PErALS 5, obeordate, with the points inflexed, those near the circumference
largest.

SraMeNs 5, epigynous, incurved.

OvAry inferior, oblong, striated, 2-celled, smooth; ovule solitary, pendulous;
styles 2, spreading, short, filiform ; stigmas simple.

FruIT pale brown, ovate, 2 lines long, without any remains of a calyx ; ridges thick,
corky, sharp, the dorsal ones rather the narrowest ; vittee under the furrows solitary,
very slender, upon the commissure 2, blood red, curved, more distant at the base than
at the apex ; albumen terete.
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SYRINGA VULGARIS : The Lilac Bush.
COROLLIFLORAL EXOGENS, Nat. Order, OLEACEZE, or OLIVEWORTS.

A large branching snnus or small tree, with a pale brown bark ; branchlets opposite,
smooth, slightly quadrangular.

LEAVES opposite, exstipulate, roundish-cordate, very acute, thin, smooth, rather
longer than the linear channelled petiole.

PaNicLEs terminal, pyramidal, compact, many-flowered, slightly downy : General
Bracts lanceolate herbaceous ; partial subulate, or none.

CaLYX herbaceous, cupshaped, 4-toothed, minutely glandular.

CoroLLA monopetalous, hypocrateriform, much longer than the calyx; the limb
4-lobed, valvate in smstivation.

STAMENS 2, within the tube of the corolla, epipetalous, alternate with the lobes;
anthers oblong, sessile, dehiscing longitudinally.

OVARY superior, ovate, seated in a fleshy disk, 2-celled; ovulcs in pairs, pendulous
style clavate; stigmas 2, linear, decurrent,

CaPsuLe woody, compressed, obovate; zalves 2, navieular, loculicidal, SEEDS
solitary, thin, oblong, winged.

ILEX AQUIFOLIUM: The Holly tree.
COROLLIFLORAL EXOGENS. Nat. Order, AQUIFOLIACES, or HOLLYWOKTS.

An evergrcen TREE. Branches dull green, slightly obtusangular, smooth.

LEAVES alternate, elliptical, wavy, veinless, smooth, shining, spinoso-dentate, with
a cartilaginous edge ; petioles short, terete, minutely tomentose.

Frowzrs noarly sessile, axillary ; 3 or4 together.

CaLYX inferior, 4 parted ; with rounded downy lobes.

CoroLLa white, monopetalous, or polypetalous, rotate, 4-lobed ; with oblong imbui-
cated lobes.

STAMENS 4, inserted on the corolla between the lobes, or hypogynous; filaments stiff,
erect, filiform; anthers ovate, obtuse, 2-lobed, innate, dehiscing longitudinally.

OvaRY superior, roundish, naked, deep green, 4-cclled ; ovules solitary suspended ;
stigmas 4, simple, sessile, confluent. [N.B. The ovary is often abortive, and 4-lobed,
without stigmas. ]

PRIMULA ACAULIS: The Primrose.
COROLLIFLORAL EXOGENS. Nat, Order, PRIMULACEZE, or PRIMWORTS,

Roors fibrous, rather strong and fleshy, proceeding from the sides of a short, very
ascaly, perennial stem.

LEavEs numerous, all radical, obovate-oblong, rugose, unequally toothed, soft and
somewhat downy, narrowing gradually downwards into broad short fuotstalks.

Frowers axillary, solitary, with terete shaggy peduncles, about half the length
of the leaves, curving downwards after flowering.

Cavyx tubular, prismatical, 5-fid, a little contracted at the orifice, as long as the
tube of the corolla, with acuminate teeth, and the angles covered with long soft hairs,

CoroLLa large, monopetalous, hypocrateriform, as long as the calyx, or a little
longer; limb 5-lobed, equal, sulphur-coloured, with & bright yellow spot at the base ol
each of the lobes, which are flat, obcordate, and nearly as long as the tube.

SraMENs 5, inserted about the middle of the tube, opposite the lobes of the
co;'lol]a, nearly sessile; anthers 2-celled, innate, ovate, introrse, dehiscing longitudi-
nally,

OVARY superior, roundish, 1-celled, with a polyspermous free central placenta;
style filiform, scarcely reaching the stamens; stigma capitate.

CarsuLe globular, enclosed in the persistent calyx, 10-furrowed, 5-valved at the
apex ; the valves usually bidentate.

SeEDs indefinite, roundish, depressed, somewhat angular in consequence of mutual
pressure, finely dotted.
hilEMlzsm'o dicotyledonous, terete, lying in the axis of fleshy albumen, across the

um.
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MYOSOTIS PALUSTRIS: Forget-me-not.
COROLLIFLORAL EX0GENS. Nat, Order, BORAGINACEZE, or BORAGEWORTS,

RA1zoMES long, creeping, blackish, with numerous tufts of strong fibros.

HERB bright green, rather succulent, from 6 to 12 or 18 inches high.

StEMS ascending obliquely, terete, branching, leafy, either nearly smooth or clothed
with more or less spreading bristly hairs.

LEavEs sessile, nearly uniform, elliptic-oblong, bluntish, 14 or 2 inches long,
clothed on both sides with small close-pressed bristles, which scarcely render them
rough to the sight or touch.

RACEMES scorpioid, many-flowered, 2 or 8 together, on a terminal leafless stalk or
elongation of each branch ; each general and partial stalk, as well as both sides of the
calyx, clothed with erect, or close-pressed, short, straight, simple, rigid, pale,
aniform, bristly hairs; pedicels at first crowded into a dense revolute spike, which
unrols gradually, and after flowering is greatly elongated, the stalks spreading
almost horizontally as the achmnes ripen, forming a very lax straight raceme,.

Caryx about half the length of each pedicel, after the flower is past, bell-shaped at
the base; the limb divided half-way down into 5 broad, triangular, rather expanding
segments,

CoroLra : tube about as long as the calyx, whitish ; Zmb longer, horizontal, pink
before expansion, then of a beautiful enamelled.sky blue, with white elevated ribs at
the base of each rounded, scarcely notched segment ; the fornices yellow.

StaMENS 5, alternate with the lobes of the corolla, included within the tube;
anthers purplish brown, oblong, 2-celled.

OvARyY superior, 4-lobed ; style basal, the length of the tube of the corolla; stigma
capitate, umbilicated. (Smith, a little modernised.)

AcHZNES ovate, obtuse, blackish, highly polished, erect, rounded at back, slightly
keeled in front, with a small scar at the base, by which they are attached rather
obliquely to the forus.

2!ﬂlu) solitary, fixed by the middle, cxalbuminous, dicotyledonous, with a superior
radicle,

VERONICA CHAMZEDRYS: The Germander Speedwell.
CoroLLIFLORAL Ex0GENS. Nat. Order, SCROPHULARIACEZE, or LINARIADS,

StEMS ascending, branched, tercte, with two hairy lines on opposite sides.

LEA\&ES opposite, sessile, ovate, slightly cordate, obtuse, rugose, pilose, coarsely
serrated.

Raocxurs axillary, erect, drooping at the point; peduncle naked, twice as long as
the leaves; bracts ovate, acute at base, entire, herbaceous, ciliated, rather shorter
than the hairy pedicels.

l?ALYx spreading, 4-parted, rather unequal, with two of the lobes larger than the
others.

. CoroLLA rotate, light blue with darker veins, unequally

/ \ 4-parted ; lobes roundish, two external and larger, of the

two inner the smaller alternate with the two larger lobes
of the calyx ; tube hairy inside.
~o StaMENs 2, spreading, at the base of the larger of the
O/ two inner lobes of the corolla; filaments violet, clavate;
anthers innate, 2-celled, dehiscing longitudinally.
OvARY superior, compressed laterally, in a yellow annu-
lar digk; cells 2, anticous and posticous; ovules several,
axile; style filiform, declinate ; stigma capitate.

\ / [OBs. The accompanying diagram, whiqh_ represents
this structure, is a good example of the utility of con-

trivances of the kind, in making which students should constantly exercise
themselves, See 8B, Ixviii. and Ixix.]
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LAMIUM ALBUM: White Deadnettle.
COROLLIFLORAL EX0GENS. Nat. Order, LAMIACEE, or LABIATES

STEM creeping, rooting at the joints, decumbent, quadranguler, with thickened
angles, fistular, 1 to 2 feet high, slightly hairy.

Leaves with a lLeavy smell, opposite, rugose, coarscly serrated, hairy ; the lower
cordate-ovate, obtuse, nbout as long as the linear channelled petioles; the upper
larger, nearly scssile, acuminate.

FrowgRs about 6, sessile in the axils of all the upper leaves.

CaLYX monosepalous, campanulate, irregular, pilose, green, purple at base, with a
wide §-cleft limb, having trisngular setaceous lobes, of which the uppermost, at the
back of the galea, stands apart from the others.

CoroLra large, white, monopetalous, bilabiate, with a ventricose tube rather longer
than the calyx; scabrous inside down to an oblique ring of hairs which stands over the
ovary ; upper lip galeate, entire, villous, arching over the lower lip, which is 3-lobed,
with roundish erect cuspidate lateral lobes, and a deflexed two parted middle lobe
rounded at the sides,

SraMeNs 4, didynamous, epipetalous, bemeath the galea; filaments downy and
glandular ; anthers dark purple, with a wide shaggy connective, and horizontal lobes,
«<ehiscing longitudinally ; pollen yellow.

OvaRY truncate, 4-lobed, pale green, seated in a pale fleshy cup-like disk; ovules
solitary, erect; style basal, terete, thickened upwards, lying between the filaments
beneath the galea, smooth ; stigma acutely bifid.

AoHZENES 4, cuncate, as long as the tube of the persistent calyx, triangular,
rounded at the back, truncate and coucave at apex, smooth, shining ; seed solitary,
erect ; embryo exalbuminous, with plano-convex cotyledons and a short inferior
radicle.

NEPETA GLECHOMA : Ground lvy.
COROLLIFLORAL EXOGENS. Nat. Ordery LAMIACEE, or LABIATES,

Srens numerous, slender, guadrangular, purplish, with a few recurved minute
hairs ; decumbent and rooting at the joints, which have a fringe of long Lairs between
the leaves.

LravEs opposite, the lower reniform, the upper roundish-cordate, crenate, some-
what rugose, hairy and ciliated, rather longer than the channclled petioles.

FLOWERS in threes, axillary, nearly sessile : Iracts scaly, acute.

Caryx cylindrical, slightly irregular, striated, glandular, hairy; with 5 ovate
cuspidate tecth, much shorter than the tube of the corolla.

CoroLLa monopetalous, slightly 2-labiate, deep violet, with the tube somewhat
ventricose in front; lobes rounded, upper lip flat, 2-lobed, lower 3-lobed : the middle
lobe broader and retuse, with a few hairs at its base.

SraMENs didynamous, distinet, included, two much shorter than the others (often
abortive).

OvARY 4-lobed, on a fleshy disk, the lobes roundish ; style filiform, basal, ascending,
Lyg:ig in o furrow along tho middle of the upper lip of the corolla; stigma
ifid, acute.

AcHZENEs 4, oblong, smooth, very minutely punctured.
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BELLIS PERENNIS: The Daisy.
COROLLIFLORAL FXOGENS, Nat. Order, ASTERACEE, or COMPOSITES,

RooT perennial, of numerous perpendicular, nearly simple fibres.

StEM very short, branching at the crown and spreading horizontally.

LEAVES numerous, all radieal, spreading, horizontal, obovate, acutoly crenate, deep
green, slightly hairy especially beneath, tapering into a thin channelled fringed petiole.

Scapes radical, ascending, simple, terete, hollow, pubescent, naked, monocephalous,
(t.e. each bearing a solitary flowerhead or capitulum).

INVOLUCRE deep green, hemispherical, hairy, of about 12, linear, obtuse bracts in
two rows.

FLORETS; OF THR RAY white, ligulate, blunt, in about 3 rows, ncuter; or THE DISK,
yellow, tubular, hermaphrodite; ovary oval, compressed, without pappus; corolla
funnel-shaped, 5-lobed, slightly hairy at the base; anthers syngenesious, yellow,
simple at base; style filiform ; stigma 2-fid, with short acute plunc-convex lobes.

RECEPTACLE conical, hollow, naked.

SENECIO VULGARIS: Common Groundsel.
COROLLIFLORAL EXOGENS. Nat. Order, ASTERACEZE, or COMPOSITES,

Roor annual, simple, with many long slender fibres.

STEM erect, more or less branched, terete, slightly striated, pale green.

LEAVES succulent, with a few weak scattered hairs, which also occur on the stem ;
RADICAL obovate or spathulate, obtusely lobed, and slightly toothed ; cAULINE sessile,
bluutly pinnatifid, unequally toothed, at the base broader and amplexicaul.

FLOWER-HEADS solitary, in the axils of the uppermost leaves, clustered, with short
arachnoid peduncles ; involucrum somewhat cylindrical, eventually turned back upon
the peduncles ; bracts at the base triangular and sphacelated, the rest linear, acute,
croct, sphacelated at the point ; florets all tubular and hermaphrodite.

Cororva sleader, funnel-shaped, yellow.

STAMENS with yellow syngenesious anthers,

OvaRy inferior winute, oblong, smooth ; style filiform ; stigmas 2, linear, truncated.
Pappus soft, pilose.

ReckpracLE flat, hollow, naked, eventually convex.

AcuzENys fusiform, striated, minutely pubescent, with weak, spreading, silky pappus.

TARAXACUM DENS LEONIS: The Dandelion.
COROLLIFLORAL EX0GENS. Nat. Order, ASTERACES, or COMPOSITES.

Roort tap-shaped, milky, externally black when old.

Leaves all radical, numerous, spreading, bright shining green, quite smooth, thin,
nilky, narrowing downwards, pinnatifid, with unequally toothed runcinate lobes,

Scapes usually longer than the leaves, crect, smooth, brittle, leafless.

FLOWER-HEADS solitary, calyculate; the outer scales of the involucre several, linear,
acute, loosely recurved and wavy ; inner erect, in one row, deep green, somewhat
coloured and jagged at the point; finally, bent down upon the scape.

Frorers all ligulate and hermaphrodite. :

CoroLrA 5-toothed, bright yellow, in the ray olive green at the back; in the
disk shorter and whole coloured.

SraMEss 5, with yellow syngenesious sagittate anthers,

OvARY inferior, compressed, smooth, white, a little scabrous at the top; with a
very short terete rostrum, one-celled, with a single ascending ovule; siyle filiform,
pubescent on the upper half; stigmas 2, projecting beyond the anthers, linear,
recurved. Pappus hair-like (pilose), in several rows, scabrous.

RECEPTACLE flat, naked.

AcnzNEs linear-obovate, slightly compressed, toothed near the apex, extended into
nslender terete beak twice their own length. Pappus spreading horizontally, pilose.

[Ozs. This plant varies greatly in its foliage.]
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POLYGONUM HYDROPIPER : Biting Persicaria.
MoNocuLaAMYDEOUS EXOGENS, Nat, Order, POLYGONACER, or BUGKWHEATS,

Roors fibrous, annual.

StEMs erect, about 2 feet high, branched, smooth, terete, reddish, rather tumid at
the nodes.

LEAVES ovate-lanceolate, wavy, nearly sessile, pale green, whole-coloured, smooth ;
ochree brown, truncate, with a few marginal bristles,

RaOEMES numerous, slender, spicate, drooping from the axils of all the upper
leaves, leafy and interrupted at the lower part. Bracts stipulary, truncate, mem-
branous, cucullate, coloured, about as long as the pedicels.

CaLyx monosepalous, 4-5-lobed, imbricated, coloured at the edge, glandular on the
sides,

Coroira 0.

StaMENS usually 6, nearly hypogynous, shorter than the calyx.

OvARY superior, oval, 1-celled ; ovule solitary, erect, orthotropal; styles 2 or s;
stigmas capitate, coloured.

ACHENE monospermous, compressed, oval, acute, purplish, crustaceous. Secd
erect; embryo lateral, terete, curved, on the outside of mealy albumen, with a
guperior radicle.

JUGLANS REGIA: The Walnut Tree.
MONOCHLAMYDEOUS EXOGENS, Nat. Order, JUGLANDACE®, or JUGLANDS.

A large TREE.

BraNcuys, when young, terete, bright olive green, smooth and shining ; after the
first year grey, with globular black somewhat downy buds, large transverse scars
and a chambered pith.

Leaves close together, alternate, aromatic, unequally pinnate, with about 4 pairs
of nearly opposite oblong sessile entire deep green shining legjicts, oblique at the
base ; the terminal one petiolate.

FLOWERS moncecious.

Maiks in dense cylindrical pendulous solitary sessile catkins. Calyxr unequal,
herbaceous, about 5-parted, having a small bract adnate to its back.

SraMENS about 15; anthers sessile, herbaceous, becoming black, extrorse, 2-celled,
opening longitudinally.
FEMALES terminal, solitary, in pairs or clusters, sessile.
OvaRY oblong, tomentose, with a superior calyz consisting of about 8 small

unequal herbaceous scales; 1-celled, with a solitary erect orthotropal ovule:
stigmas 2, broad, revolute, broken up into numerous irregular crests.

Drupes oblong, with a fleshy, leathery sarcocarp, separating freely from the
putamen. The latter bony, wrinkled, composed of two equal separable half-oblong
convex valves.

SEED erect, on the: apex of a woody intruded axis; Cotyledons 2, large, 2-lobed,
wrinkled ; radicle superior, conical.
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CONVALLARIA MAJALIS : The Lily of the Valley.
PEratom ExpoGENs. : Nat. Order, LILIACE#, or LILYWORTS.

REIZOME slender, creeping, entangled, producing coarse fibres from its nodes.

STEM ascending, 2-leaved, clothed with 2 or 3 long mmembranous sheaths.

LEAVES opposite, bright green, thin, elliptical, with long slender petioles, of which
one fits into the groove of the other.

Scare lateral, erect, not so long as the leaves, semiterete, rather angular, termina-
ting in a many-tlowered, drooping, secund, lax raceme, with a triangular axis. Draors
membranous, acuminate, much shorter than the pedicels.

Caryxand CoroLta united into an urceolate, snow white, fragrant PERIANTI with
6 equal spreading teeth.

SraMuNs 8, much shorter than the perianth, and inserted into its base; filaments
subulate; antlers ovate, introrse, dehiscing longitudinally.

OvaARY snperior, ovate, 3-celled; ovules several, attached to an axile placenta;
style cylindrical, thick, twice us long as the ovary ; stigmus 3 hairy recurved lines.

IRIS GERMANICA : German Iris.
Perarorp Expocrns. Nut. Order, IRIDACER, or IRIDS

Ru1zoME thick, very irregular, frequently contracted into unequal joints.

Leavis equitant, broadly sword-shaped, acute, slightly curved, glaucous, shorter
than the scape, which is terete, slightly flexuose, 2 feet high, or more with two or
three distant erect branches.

BracTS: GENERAL (Z.e. at the base of the branches) membranous, herluceous,
conduplicate, carinate, incmrved, slightly coloured at the cdge; PARTIAL (i.¢. next
the flowers) large, membranous, cucullate, obtuse, overlying each other, somewhat
herbaceous and purplish, dead at the edge towards the point.

Frowess solitary, very large, decp purple.

Perranta with a large broadly expanded limb and a short bluntly triangular tube.

SkraLs 3, obovate, narrowed towards the base, where they are richly veined with
deep purple on a white ground, bearded in the middle, the upper half reflexed.

Perats 3, roundish oblong, unguiculate, erect, arching over the centre of tho
flower ; each with a pair of fleshy auricles.

STAMENS 3, opposite the scpals, inserted into the tube, and concealed beneath tho
arched arms of the style; filuments subulate; anthers linear, sugittate, cxtrorse,
bursting longitudinally.

OvaRy inferior, oblong, bluntly triangular, 3-celled, many seeded ; ovules indefinite,
anatropal, in two rows, ou an axile placenta; style partly confluent with the tube of
the perianth, 3 winged, separating into 3 petalotd bifid arms arching backwards over
the stamens ; stiyme a long transverse cleft below tho lobes of the style.

LUZULA CAMPESTRIS: Field Wood-rush.
Perarom ENDoOGENS. Nat. Order, JUNCACEXR, or RUSHES,

Ru1zoMe tough, scaly, creeping and throwing up tufts here and there.

StEMS solitury, from 3 or 4 to 10 inches high, simple, straight, tercte, bearing about
2 leaves, which, like the more numecrous radical oncs, are flat, many-ribbed, dark
green, extremely bairy at the margin, and especially at the top of the sheath.

Srikus capitate, few-flowered, 8 or 4, ove of them nearly sessile, the rest on
spreading, lax, simiple stalks, composing a small umbel; cach ovate, or roundish, of
from 4 to 6 or 8 crowded, ncarly sessile flowers, enveloped by membranous, partly
brown, sheathing, wrinkled bracts.

SeraLs and Prracs 3 each,lanceolate, pointed, dark brown, with a stout ribbed
keel, and pale membranous margin,  (Smith, with some alteration.)

SraMeNs 6, nearly hypogynous, shorter than the scpals and petals; wnthers
introrse.

OvARY superior, triangular, roundish-obovate, bluntly one-celled ; ovules 3, erect;
style subulate, deciduous; stiymas 3, linear, spreading.

Carsurt dark brown, shining, bluntly triangular, 3-valved, 3-sceded.

SEEDR erect, oval, compressed, shining, strophiolate (i.c. with a fungous hilum).
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ORCHIS MASCULA : Male Orchis.
Prraroip ENDOGENS, Nut. Order, ORCHIDACEE, or ORCHIDS.

Roorts fleshy, simple, partly fibrous, partly testiculate, undivided.

Lraves radical, deep green, shining, oblong-lanceolate, usually blotched with dark
purplo, paler on the underside.

Scarr longer than the radical leaves, spotted with purple, with two or three
Sheathing leaves.

Frowers purple, with a few crimson spots, in a long cylindrical spike. Bracts
lanceolate, acuminate, shorter than the ovary.

SEpPATs 3, oblong ; the lateral reflexed, the dorsal crect.

Prravs smaller than the sepals, but of nearly the same form, erect, arching over the
column. ZLip 3-lobed, crenulate or serrate, the lateral lobes rounded, the central
retuse ; gpur cylindrical, obtuse, nearly horizontal, as long as the ovary.

CoruMN very short, with a tubercle on each side. Anther ercet, apiculate, dehiscing
in front ; pollen masses 2, sectile, each with a long caudicle attached to a gland con-
cealed within a common stigmatic pouch.

OvaRry inferior, twisted, 1-celled, with 3 parietal polyspermous placente. Stiyma
concave, transverse, immediatcly beneath the pouch.

BROMUS MOLLIS: Soft Brome Grass.
GruMAcEOUS ENDOGENS, Nat. Order, GRAMINACEE, or GRASSES,

Roors fibrous, few and weak.

SreMs erect, ascending, from 1 to 2 feet high.

Lraves narrow, clothed with long soft hairs, especially on the sheaths, which are
shaggy ; ligula very short.

SPIKPLETS in an orect downy raceme, on erect elastic pedicels usually placed in
pairs, long, narrow, slightly compressed, many-flowered.

GrLuMEs 2, thin, acute, the lower with 3, the upper lavger with 5 obscure ribs.

PaLes 2; the lower oblong, bidentate, about 7-ribbed, with a setaceous awn from
below the point externally ; the wpper linear, membranous, obtuse, with green fringed
edges.

STaMENS 3 ; stigmas 2, plumose.

POA ANNUA : Annual Meadow Grass.
GLuMAOEOUS ENDOGENS. Nat. Order, GRAMINACEE, or GRASSES,

Roor fibrous.

STEMS several, pale, very smooth, somewhat compressed, leafy, joiuted, branched
at the base, spreading in every direction, and taking root at many of their lower
joints ; their length from 3 to 12 inches.

Leaves of a fine light green, spreading. linear, bluntish, flaceid, flat, except a
crumpled portion here and there; sheath long, compressed, smooth ; ligula oblong,
acute or obtuse, and jagged.

PavicLr loose, rather longer than the leaves when full grown, with a somewhat
secund and rather triangular outline.

SPIKELETS narrow, compressed, ovate, externally smooth, 5-6-flowered. GLUMES
ovate, acute, the upper rather larger than the lower.

PaLes 2; the lower deep groen tinged with purple, ovate, obtuse, membranous at
the margin ; the upper narrower, bidentate, with the edges turned inwards.

SraMENs 3, hypogynous, with weak filiform jfilaments and versatile lincar anthers
2-lobed at each end.

OvaRry oblong, with 2 feathery stigmus.

[N.B. This is an example of the simplest mode of describing a Grass; the fruit
(rorn) being omitted.]
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CHAPTER X.

PHYSIOLOGICAL APHORISMS;

OR, THE RUDIMENTS oF Practican PrysioLogy.

1x 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
describe 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 cannot be doubted that these discoveries or
improvements would lLave been long anticipated, had the exact nature of the
laws from which they necessarily result been comprehended. It is also
certain that many common operations would be greatly improved were the
facts of vegetable lifc more generally understood. There can be little
interest in wntchmfr the success of Joperations, of which the reasons are
unknown, comp'u'ed with that which is felt when the phenomena attendant
upon practice are clearly comprehended, so that results can be anticipated,
or the causes of success or failure be appreciated. It must also be
manifest, that, however skilful any person may become by mere force of
habit, and by following certain prescribed rules which experience has, or
seems to have, sanctwned yet that much more success is to be expected,
when he acts upon fixed principles, the soundness of which has been
ascertained, instead of following mere empirical prescriptions, which are
very apt to mislead.
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§I. 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
<called plants.
Q2
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2. Plants are organised bodies, consisting of masses of tissue through
which fluids or gaseous matter readily pass.

3. Plants are also enducd 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 poisoned by laudanum or arsenic, may be deprived of
sensibility by chloroform, may be fattened by abundant food, or starved by
she absence of it.

4. Vegetable tissue consists either of minute bladders, or of tubes
adhering by their contiguous surfaces, and leaving intermediate passagcs
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 gascous 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 ; such 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 cssential kind of tissue, because,
while no plants cxist without it, many arc composed of nothing else.

10. Tissue is called Woody I'ibre when it is composed of slender tubes
placed side by side.

11. Woody Fibre is what causes stiffuess and tenacity in certain parts of
plants ; henee 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. It
usually occurs mixed with fibrous tissue, and hence the mixture of the two
1s called fibro-vascular.

13. The most remarkable form of vascular tissue is the spiral vessel,
which has the power of unrolling with elasticity 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 autumn. 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. It conveys fluids in all directions ;

2. 1t absorbs with rapidity ;

3. It is the substance by means of which one part grows to another;

4. It is the part in which the secrctions formed by plants are
deposited. This may be seen by the rind of an orange, which
is a mass of cellular tissuc containing the oil secreted by that
fruit, .

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
difterent plants, is bouud 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.

18. But this artificial union will only occur when the cellular tissue
belongs to the same species, or to two species of the same natural order.
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Therefore what we read in Virgil’s Georgics is not true. That
% Stertles Platani malos gessere valentes, (GeoRraic. ii. 70.” )

is o mere fiction, for the Platanus or Plane trce belongs to the Urtical,
and the Malus, or Apple, to the Rosal alliance.

19. Woody fibre conveys fluid in the direction of its length, gives stiffness
and flexibility to the general system, and acts as a 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 are alike, and
destitute of internal valves.

21. Tissuc is, therefore, capable of conveying gascous matter or fluids
upwards or downwards equally well, conscquently a  current may be
reversed in them without inconvenience : and hence plants will grow when
inverted nearly as well as in their natural position.

§ 1I. THE FOOD OF PLANTS.

22. Plants live by suction, feeding upon water, certain kinds of gascous
matter, and such mineral substances as can be dissolved in water.

23. But they cannot feed at all unless they arc exposed to a temperature
above that of freczing.

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. Th=
cffect of that operation is to inerease the warmth of the soil very considerably.

25. They find water and mineral substances in the earth. Gases they
obtain either from the air or from water in which such gases are dissolved.

26. The principal kinds of mincral food arc potash, soda, lime, flint.
phosphorus, and sulphur.

27. The principal kinds of gaseous matter are carbonic acid and
ammonia, both produced by bodics in a state of putrefaction.

28. Hence the decaying substances called manure, although offensive
to our own senscs, are of great importance to plants.

29. No soil contains an unlimited supply of food. Every crop takes
something away and impoverishes the land. Therefore 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 effectual tillage.

§ 8. ROOT.

31. The root is the part that strikes into the carth when a sced grows,
and which afterwards continues to lengthen beneath the soil.

32. It is also sometimes produced by the stem, as in Ivy, Vines,
Laurels, &ec.

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 certain and regular performisice
of the former.

35. Roots do not feed equally by all parts of their surface, but chicfy
by their young and newly formed extremities, called Spongioles.

36. A spongiole consists of very young cellular tissue. It is therefore
one of the most delicate parts of plauts, and the most casily injured.
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. 37. Hence the preservation of the spongioles in an uninjured state is very
important when a 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 carth or air may contain, provided it is sufficiently fluid to
pass through the sides of their tissuc.

40. So that if roots are formed in a medium of an unsuitable nature,
they cannot fail to introduce matter which will prove cither 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 trces suddenly become unhealthy, without
any external apparent cause. Dryness or coldness of soil are other common
causcs.

42. Plants have the power of replacing spongioles by the formation of
new ones ; so 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 speeial vital powers of the specics.

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 carth 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 gencrated underground, and sometimes at con-
siderable depths, yet access to air is indispensable to the healthy execution
of their functions. Ilence if much carth is piled up above a healthy tree
that tree soon sickens, While, on the other hand, if its roots find their way
into a drain the tree grows better than ever.

§ 4. OI' THE STEM.

47. The more ercet a stem grows the more vigorous it is; and the
more it deviates from this dircction 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 called 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 Ieart-wood than of Sap-wood.
While the latter is newly-formed empty tissue, almost as perishable as bark
itself, the former is protccted against destruction by the introducticn of
secretions that become solid matter, which is often insoluble in water, and
fiever permeable to air.

53. The secretions by which Ileart-wood is solidified are prepared in the
leaves, whence they are sent downward:s through the bark, and from the
bark communicated to the central part of the stem.
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54. The channcls through which this communication takes place are
called Medullary Rays, or Silver Grain.

55. Medullary rays are plates of cellular tissue, in a 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 ccllular substance only developes horizontally ; and it is to it
that the peculiar character of different 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 viscid substance is secreted between the
wood and the liber, called Cambinm.

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 sceretions 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 descends
through the bark.

63. Stems have the power of propagating an individual by means of their

Leaf-buds.

§ 5. OF THE LEAF-BUDS.

64. Leaf-buds are rudiments of branches, enclosed within scales, which
are imperfeetly formed leaves.

G5. All the leaf-buds upon the same brauch are constitutionally and
anatomically the same.

66. Ifregular they are formed at the axils of Leaves. What is called the
tillering of cornplants is the result of their forced development, caused by
destroying the end of the stem originally formed in a scedling plant.

67. They are capable of propagating the individual from which they
originate.

68. They arc nourished by the fluid lying in the pith, and adjacent
tissue. They possess their most complete vigour when they are completely
formed, or, as Gardeners say, are ripe.

69. Their vigour will be in proportion to 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, so as to accumulate for
one shoot only the whole of the food which would otherwise have been
consumed by scveral.

70. When they disarticulate from the stem that bears them, they are
called bulbs.

71. In some plants, a 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 seems 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 arc 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 no addition of
wood : and, consequently, the destruction or absence of leaf-buds is
accompanicd 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 wood, 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 excessive 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 inscrted in the earth, the new
plant is said by gardeners to be upon its own bottom.

80. But if the cutting is applied to the dissevered end of another
individual called a stock, the ccllular tissuc 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 scparated from the stem will also become a new
individual, if its vital energy is sufficiently 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 cye, in the latter a bud.

84. Lvery leaf-bud has, therefore, its own distinet system of life, and
of growth.

85. And as all the Jeaf-buds of an individual are cxactly alike, it follows
that a plant is a collection of a great number of distinet identical systems
of life, and is consequently a compound individual.

86. Leaf-buds arc generated in the axils of leaves, and it is there that
they are 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. llence, wherever the scar of a leaf, or the remains of a leaf, can be
discovered, there it is to be understood that the rudiments cxist of a system
of life which may be, by favourable circumstances, called into action.

89. Hence, 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 cousist of spiral vessels cased with woody fibre; they
arc 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. Batween 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
gascous matter from the atmosphere.

96. It also cnables 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 are adapted by the power they possess 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 sceretions of plants being formed in the leaves, or at least
prepared there, it follows that secretions caunot 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 when leaves are frecly exposed to light and air, it also
follows that the quantity of secretion will be in direct proportion to the
quantity of leaves, or to their area, orto their frec exposure to light aund air.

102. This explains why plants constantly deprived of lcaves die ; why
they languish when their leaves have not sufficient access to light and air ;
and why colour and taste and fertility arc 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 manner be abundant or the contrary in proportion to
the number of leaves, &e. (101). Crowding trees, or excessive 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
Sexes.

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 thosc organs in a more or less modificd state, and altered in
a greater or less degree 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 which is checked,
and ite power of elongation destroyed.

108. That flowers are stunted branches is proved, firstly, by all their
parts, cspecially the most external, oceasionally 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 excessively.

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 purposc of
propagation, flower-buds cannot usually be so employed.

111, Since there is in all plants a great difference in the development
of leaf-buds, some growing readily into branches, others only unfolding their
Jeaves 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 general 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 claborated
secretion out of which new organs are generated.

114. Therefore whatever tends to retard the free flow of sap, and causes
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 causcs
sterility.

116. Transplantation with a partial destruction of roots, age, or high
temperature accompanied by a dry atmosplere, training obliquely or in an
inverted direction, a conustant destruction of the extremitics of young
growing branches, will all cause an accumulation of seceretions; 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 aro consequently unfavourable to the production of flowers.

118. There is a tendency in many flowers to enlarge, to alter their
colonrs, or to change their appearance by a transformation and multiplication
of their parts, whenever they have been raised from secds for several
generations, or domesticated ; as in Double roses, Double Anemones, &ec.

119. The causes of this tendency are probably various, but being unknown,
no certain rules for the production of varietics 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 cvery 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. Conscquently, by buds an accidental variety may be made
permancnt, 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 food
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they will severally have to nourish them, and the more perfect will
they be.

125, The beauty of flowers will therefore be increased either by au
abundant supply of such foed, 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 exposure 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
either imperfect, or destitute of their habitual size and beauty.

128. Double Flowers are those in which the stamens are 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 thosc flowers have the greatest
tendency to become double, in which the sexes are habitually multiplied.

130. In plants with indefinite stamens or carpels Double Flowers are
more frequent than in any others ; Ex : Rose, Ancmone.

131. It is therefore in such plants that Double Flowers arc to he
principally expeeted.

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, Whenecver the component parts of a flower adhere by their edges, as
in monopbyllous 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 arc those in which parts that usually have all
their axillary buds dormant, accidentally develop such buds ; as in the len
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
leaves develop leaf-buds in their axils, so that the flower becomes a
branch, the lower leaves 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 the 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 Jeaves.

139. The stamens bear at their apex the organ called the anther, 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 elasticity with which it opens;
or depositing it upon the stigma ; or exposing it to the action of wind, or
to such other disturbing causes as may liberate it from its case.

141. The pollen consists of exceedingly minute hollow balls, or shells,
containing a 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 one or more secreting
surfaces called stigmas.

143. If the fertilising powder of the pollen comes in contact with the
stigma, the ovules in the cells of the pistil are vivified, and become
seeds.

144. But if this contact docs 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-
sclves produced.

148. And, therefore, wild plants are for the most part multiplied from
gencration to generation without change.

149. But it is possible to cause deviations from this law, by artificial
means.

150. 1f the pollen of one specics is placed upon the stigma of another
species 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 themselves by sceds; but
thoy may, if woody, be propagated by cuttings, buds, scions, &e.

153. Thercfore, no hybrids but such as are of a woody percnnial
character can be perpetuated with certainty.

154. Really hybrid plants must not be confounded with mere crossbreds
which are intermediate between two varieties of the same species ; and not
between two species of the same genus.

155. Iybrid plants arc often more abundant flowerers than either
purent,

156. This is, probably, connccted with constitutional debility.

§ 9. OF THE FRUIT.

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 inferior ; 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 one, 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. It has also very little adhesion to its branch ; so that slight causes
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are 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 casoc when
earth is very cold, or whenr 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, ov 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 ;

168. Unless there is some active vegetation in the stem above the branch
on which it grows; when it may possibly live upon scerctions 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 |
each division of its calyx having at least onc 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 eapable of attracting sccretions from a distance ;
and, consequently, is less liable to perish from want of a supply of food.

171. It is therefore not so important that an inferior fruit should be
furnished with growing branches above it.

172. Fruit being exclusively fed by the scerctions 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 trecs arc weak they should be allowed to
bear very little, if any, fruit ; because a crop of fruit can only tend to
inercase their debility.

174. And in all cases each fruit should be so far scparated from all
others as not to be robbed of its food by those in its vicinity.

175. We find that nature has hersclf 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 sce
happen to common fruit-trees after the flowers are over.

176. The flavour of succulent fruit depends upon the existence of eertain
secretions, especially of acid and sugar; flavour will, conscquently, 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 exposed to air and to the direct rays of the sun.

179. Therefore, if fruit 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 sunissweet, when grown
where no direct light will reach it will be acid ; as Pears, Cherries, &c.
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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.

84. Unless recourse is had to hybridism, when a wild insipid {fruit may
‘be possibly improved, or may be the means of improving something else.

IX. OF THE SEED.

185. The seed is the ovule arrived at perfection.

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 quantity and
quality of its food.

187. The plant developed from the embryo of the sced 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 circumstances, repro-
duce its specics, it will by no means uniformly reproduce the particular
variety by which it was borne.

190. So that sceds are not the proper means of propagating varieties.

191. Nevertheless, in annual or bicnnial 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
as 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 resemblc 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 accumulated sap in
the nourishment of its seeds, and not in the superabundant production of
foliage, a crop of seed may be procured, the plants produced by which will,
in a great measure, have the peculiar properties of the parent variety.

196. By a series of progressive seed-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 cnsure a uniform crop of seed, possessing the new fixed properties, the
race becomes deteriorated, in proportion to the want of care that has
occurred, and loses its character of individuality.

198. When seeds are ripe, their embryo will remain torpid until fitting
circumstances oceur to call it into active life.
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199. These fitting circumstances are, a temperature above 32° I'ahr.,
2 moist medium, and exposure to air.

200. It then absorbs the moisture of the medium in which it lies, and
undergocs 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 ;
or if they do germinate they cannot live more than a few hours,

X. OF SAPD.

202. The fluid matter which is absorbed either from the earth or from
the air is called sap.

203. When it first enters a plant it consists of water holding certain
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 such soluble
matier as it receives in passing in its route through the younger and
external part of the wood.

206. When it reaches the vicinity of the leaves it is attracted into them,
and there, having been exposed to light and air, is converted into the
secretions peculiar to the species.

207. Finally, inits altered state, it sinks down the bark, whenee itis given
off laterally by the medullary rays, and is distributed through the system.

208. No solid matter whatever can be taken up by the roots. Itisowing
to this circumstance 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 the 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 onc extremity to the other.

211. Consequently the motion of the sap takes place first in the branches
-and last in the roots.

212. For 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 securcd from the reach of frost: for, if frozen, they
caunot act, and will, consequently, be unable to replace the sap of which
the stem is emptied by the attraction of the buds converted into branches,
and by the perspiration of the leaves. N

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-buds to be produced.

215. While, on the other hand, whatever tends to dilute the sap, such as
o dark damp atmosphere, with a free and uninterrupted cireulation, has the
property of causing excessively rapid growth, and an exclusive production
of leaf-buds. .

216. Inspissated or accumulated sap is, therefore, a great causc of fertility.
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217. And thin fluid, 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
asit begins to grow, that part which approaches the light (the stem) becomes
coloured, while the opposite extremity (the root) remains colourless.

220. 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.

221. The intensity of this latter phmnomenon is in proportion to the
intensity of solar light to which lcaves are directly exposed.

222, Its cause is the decomposition of carbouic acid, the extrication of
oxygen, and the aequisition 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 Jeaves, &e. 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
generally 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 devcloped
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 dark houses contains no morc 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 influenced by light and air.
‘Thus, also, if Peaches are grown in greenhouscs, 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 trees 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 direct rays of the sun will produce much more
powerful cffects than the diffused light of day.

229. Tlence, if buds that are very excitable arc 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 dircct
rays of the sun: os 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.
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XII. OF PERSPIRATION.

233. It is not exclusively by the action of light and air that the nature
of sap is altered. Evaporation is constantly going on during the growth of
& plant, and sometimes is so 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. 1f anything causes perspiration to take place faster than it can be
compensated for by the absorption of fluid from the earth, plauts 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 action of the rootsis by preventing or diminishing evaporation, and
by raising the temperature of the soil.

240. This is to be cffected in part by rendering the atmosphere 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 extremely 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 circumstance intelligible ; as is also the advantage
of transplanting evergreens in the warm months of the autumn.

244. While the utility of putting cuttings or newly transplanted scedlings
into a shady damp atmosphere, is explained by the necessity of hindering
evaporation.

XIIL 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 sorts,—cuttings 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 somctimes happens.

253. An eye is a leaf-bud without a branch.

254. It 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.

259. As cuttings strike roots into the earth by the action of leaves or
leaf-buds, it might be supposed that they would strike most readily 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 sccondary comsiderations, that it is
impossible to say that this is an ahsolute rule.

261. Itis to avoid the bad effeet of evaporation that leaves are usually for
the most part removed from a cutting, when it is first prepared.

XIV. 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 eaused to grow.

264. Scions are of two sorts, scions properly so called, and buds.

265. Whatever is true of cuttings is true also of scions, all circumstanees
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 scion and stock always retain each its own quality, notwith-
standing their being united ; so that whatever shoots arc 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. Therefore care should be taken that when plants are grafted on one
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 scion
and stock are to a certain degree, dissimilar in constitution, so will na
adhesion whatever occur when their constitutional differences are very
decided.

273. Hence it is only species very nearly allied in nature that can be
Zrafted on each other.

274. As ouly similar tissues will unite, it is necessary in applying a scion
to the stock that similar parts should be carefully adapted to each other ; as
bark to bark, cambium to eambium, 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 cyes 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 growing 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 ave 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 applics tothe largest trees as well as to the smallest herbs.

283. But as it is impossible to take plants out of the carth without de-
stroying or injuring the spongioles, the cvil conscquences of such accidents
must be remedied by the hindrance of evaporation.

284. Transplantation should thercfore take place either when plants are
torpid, and when their respiratory organs (leaves) are absent ; or, if they
never lose those organs, as is the case with evergreens, at scasons when the
atmosphere is periodically charged with humidity for some considerable time ;
or else in the early 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 consequenccs.

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 cnough to absorb fluids very freely.
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Gentianworts, 91
Geraniacex, 47
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Geranium, 4, 47
Geum, 60
QGladiolus, 133
Glaunds, 19
Glycyrrhiza, 56 b
Goat’s Rue, 56
Gold Seed, 145
Gooseberry, 66
Gooscfoot, 3, 100
Goosegrass, 7, 78
Gooseveort, 60 b
Gourd, 74
Goutweed, 67
Graminacem, 141
Grape, 18
Grasses, 10, 141
Cireater Bedstraw, 78
Greek Valerian, 107
Grossulariaccmre, 65
Ground Ivy, 96
Groundsel, 84
Guelder Rose, 77
Gum Cistus, 36
Gymuadenia, 132
Gyrophora, 155

Hairmoss, 154
Hairs, 19
Halorageze, 71
Harebell, 58, 137
Hart’s Tongue, 154
Hawkbit, 6 d
Hazoel, 13

Hazel Nut, 120
llcart’s-ease, 38
Heath, 15
Heather, §9
Heathworts, 89
Hedera, 71
Hedgehogs, 56 ¢
Helianthcemum, 36
Helianthus, 83
Hellebore, 8
Helleborine, 132
Helleborus, 29
Helvella, 156 b, ¢
Hemerocallis, 186 0
Hemlock, 9, 70
Hemp, 116
Henbane, 101
Heracleum, 69
Herb Christopher, 28 ¢
Herb Robert, 47
Hibiscus, 45
Hicracium, 87
Hilum, 18
Hippophiie, 113
Hippurids, 71
Hippuris, 72
Hirsute, 19
Holcus, 143

Holly Tree, 105
Hollyworts, 105
Honeysuckle, 77
Hop, 116

INDEX.

Hordeum, 147
Horehound, 97
Hornbeam, 120
Horse Chesnut, 8
Horsetails, 71, 152
Hound'’s Tongue, 94
Houscleek, 64 ¢
Humulus, 116
Hyacinth, 5, 18
Hyacinthus, 137
Hydrocharaces, 149
Hydrocharads, 149
Hydrocharis, 149
Hydrocotyle, 67
Hyoscyamus, 101
Hypericacems, 44
Hypericum, 15, 44
Hypochzeris, 87
Hypocrateriform, 12
Hypogynous, 15

Iberis, 12, 34
Ilex, 105
Imbricate, 14
Indehiscent, 17
Indian Cress, 48
Inferior, 13, 16
Inflorescence, 12
Infundibuliform, 14
Involucel, 11
Involucre, 11
Iridacee. 132
Irids, 132

Iris, 4, 16, 134
Irregular, 14
Italian May, 59
lvy, 71
Ivyworts, 71

Jacob's Ladder, 107
Jasminacese, 107
Jasmine, 107
Jasminum, 107
Jasmineworts, 107
Jointed, 4
Juncacem, 150
Juncaginacew, 151
Jungermanniacese, 154 ¢
Juniper, 124,
Juniperus, 124

Kidneybean, 58
Knot-grass, 111

Labiates, 14, 95
Laburnum, 55
Lactuca, 87

Ladies’ Mantle, 110
Lamb’s Lettuce, 80
Lamiaces, 95
Lamina, §
Lamium, 18, 96

Lanceolate, 8
Lapsana, 86

Larch, 126
Larkspurs, 28
Lauraccee, 126
Laurels, 126
Laurus nobilis, 127
Laurustine, 76
Lavandula, 97
Lavatera, 45
Lavender, 97
Leadworts, 104 ¢
Leaf, 5

Lecanora, 155
Legume, 17
Leguminous plants, 54
Lemon, 51
Lewmnads, 151
Lemna, 151
Lentibulariacewr, 104 %
Lepides, 19
Lepidote, 19
Lepidium, 34
Lesser Celandine, 29
Lettuce, 87
Leucojum, 135
Lichenacem, 155
Lichenes, 154 ¢
Lichens, 154 ¢
Ligula, 10
Ligustrum, 106
Lilae, 107
Liliacew, 135
Lilium, 136

Lily, 5

Lilyworts, 135
Lily of the Valley, 136
Limb, 14

Lime Tree, 43
Linucewe, 45
Linaria, 103
Linear lanceolate, 8
Lindenblooms, 42
Ling, 89

Linum, 46
Liquorice, 56 &
Listera, 132
Liverworts, 154 ¢
Lobeliaces, 106
Liobel's Catehfiy, 42
Lobeliads, 106
Lolium, 148
London Pride, 66
Louicera, 77
Loosestrife, 63
Lotus, 57
Lousewort, 102
Lucerne, 56 ¢
Lupinus, 56
Luzula, 150
Lychnis, 41

dioica, 16
Lycoperdon, 156 &
Lycopodiaceze, 154
Lycopsis, 94
Lycopus, 95




Lysimachia, 90
Lythracew, 64
Lythrum, 63

Maiden Hair, 145, 154
Madder, 79
Madderworts, 77
Male fern, 153
Mallow, 10, 14, 45
Mallowworts, 44
Malva, 44
sylvestris, 14
Malvacesm, 44
Manna Ash, 106
Maple, 5, 46
Maple Tree, 46
Marchantia, 154 ¢
Marchantiaces, 154 ¢
Marrubium, 97
Marsh Cinquefoil, 60 &
Marsh Mallow, 45
Marsh Marigold, 26 ¢
Mastworts, 117
Matricaria, 83
Meadow Foxtail, 145
Meadow Grass, 144
Meadow Rue, 26 ¢
Meadow Saffron, 13
Meadow Swect, 59
Medicago, 56 ¢
Medullary rays, 20
Melanthacew, 153
Melanths, 138
Melilot, 56
Melilotus, 56
Melon, 74
Mentha, 2, 97
Menyanthes, 92 b
Mercurialis, 115
Mercury, 115
Mezereum, 103
Mignonette, 72
Mildew, 157
Milkwort, 39
Mint, 2
Mitre Mushroom, 156 b
Momordica, 75
—————— Elaterium, 75
Monadelphous, 15
Moneywort, 90
Monkshood, 26 ¢
Monamcious, 19
Monocotyledonous, 19, 22
Monochlamydeous, 19
Monochlamydeous Xxo-
gens, 109
Monopetalous, 14
Monotropacewc, 105
Morchella, 156 b
Morell, 156 &
Morus, 116
Moschatel, 71
Mountain Ash, 62
Mousetail, 28
Mucronate, 19

INDEX.

Mugwort, 82 ¢
Mulberry Tree, 117
Mullein, 104
Multilocular, 16
Muscari, 137
Mushroom, 156
Mustard, 34
Myosotis, 94
Myosurus, 28
Myricacese, 128
Myrica Gale, 128
Myricaria, 50
Myriophyllum, 72
Myrtacem, G4
Myrtle, 64
Myrtleblooms, G4
Myrtus, 64

Naiadace®, 130 b
Naiads, 130 b
Nareissus, 135
Nasturtium, 34, 48
Neottia, 132
Nepeta, 96
Nephrodium, 153
Nettle, 116
Nettleworts, 115
Nicandra, 100
Nicotiana, 101
Nidularia, 156 ¢
Nightshade, 98
Nitella, 157
Nuphar, 26

Nut, 18
Nymphexa. 26
Nymphuwacew, 406

Oak, 5, 118
Oat, 143
Oblong, 8
Oblong, oblique at the
base, 8
Obtuse, 10
Ochrea, 10
(Enanthe, 68
(Enothera, 64
0Old Sow, 56 ¢
Olea, 106
Oleacezxe, 106
Oleasters, 112, 113
Olive, 107
Oliveworts, 106
Onagracero, 63
Onion, 137
Onobrychis, 56 b
Ononis, 56
Onopordum, 86
Ophrys, 131
Opposite, 6
Orache, 110 b
Orange, 51
Orchall, 155
Orchidaceze, 130 ¢
Orchids, 130 ¢
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Orchis, 1, 16, 131
Ornithogalum, 135
Ornithopus, 57
Ornus, 106
Orobancle, 104
Orpine, 65

Oryza, 149

Oryza sativa, 149
Osmunda, 154
Osmund Royal, 104
Oval, 8

Ovary, 16

Ovate, 8

Ovules, 16
Oxalidacee, 43
Oxalids, 48

Oxalis, 48

Oxeye Daisy, 84
Oxlip, 91
Oxycoccus, 52

Pwonia, 27

Pale Lichen, 155
Paliurus, 53 ¢
Palmate, 8
Panicle, 12
Pansy, 38
Papaver, 30
Papaveraccwe, 30
Parallel, §
Parietaria, 116
Parmelia, 154 ¢
Parsley, 11, 13, 67
Parsley Piert, 110
Parsnep, 68
Passionflower, 15
Pastinaca, 68
Pazque Flower, 27
Pen, 5, 8, 58
Peach, 18, ¢2
Pear, 62

Pear Tree, 10
Pedate, 8
Pedicels, 11
Pedicularis, 102
Peduncle, 11
Pelargonium, 48
Pellitory, 116
Peltidea, 155
Pendulous, 16
Penny Royal, 97
Peppermint, 97
Pericarp, 17
Perigynous, 15
Periwinkle, 107
Persicaria, 111
Petals, 14
Petasites, 82
Petiole, 5
Petroselinum, 67
sutiv
Petty Whin, 56
Phaseolus, 58
Pheasant’s Eye, 28
Phillyrea, 6, 106
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llzhleum, 142 -
hragmites, 1
Physalis, 101
Phyteuma, 87
Picridium, 86 b
Pieris, 86 b
Pilewort, 29
Pilose, 19
Pimpernel, 90
Pinacesm, 124
Pinguicula, 105
Pink, 41

Pinnate, 8
Pinnatifid, 8

Pinus, 126
Pistiaceee, 151
Pistil, 16

Pisum, 67

Plant, 1

Placenta, 16
Plantaginaces, 104 b
Plantago, 104
———— lanceolata, 12
Plantain, 104 &
Platanthera, 131
Plumbaginacew, 104 ¢
Plum, 63
Plumule, 18

Poa, 144

Pod, 17
Polemoniacew, 107
Polemonium, 107
Pollen, 15
Polyadelphous, 15
Poiygala, 40
Polygalacem, 39
Polygamous, 19
Polygonaces, 110 &
Polygonum, 110 ¢
Polypetalous, 14
Polyporus, 156 b
Polytrichum, 154 b
Tomesm, 61

Poplar, 122

Poppy, 16
Poppyworts, 30
Populus, 121
Portugal Laurel, 62
Portulaca, 72
Portulacacess, 71
Potamogeton, 130 &
Potato, 100
Potentilla, 60 b
Poterium, 110
Prickles, 19
Primrose, 91
Primula, 90
Primulacew, 90
Primworts, 90
Prismatical, 13
Prismatocarpus, 88
Privet, 106
Prunella, 98
Prunus, 63
spinosa, 4
Dteris, 163

INDEX.,

Pubescent, 19

Puccinia, 157

Puff-ball, 156 &
Pulicaria, 83

Purple Clover, 57
Purple Hawkweed, 86 d
Purslane, 72
Purslaneworts, 71

! Pyrolacew, 104 ¢

Pyrus, 61
Pyxis, 17

Quercus, 118

Raceme, 12
Radicle, 18
Radish, 33
Ragged Robin, 41
Ragwort, 84
Rampion, 88
Ranunculaces, 26
Ranunculus, 28
Raphanus, 33
Raspberry, 60
Ray Grass, 148
Receptacle, 12
Red Valerian, 80
Redweed, 31
Reed, 143
Regular, 14
Reindeer “Moss,” 155
Reseda, 72
Resedacew, 72
Rest-harrow, 56
Reticulated, 5
Retuse, 10
Rhamnacese, 53 0
Rhamnus, 63
Rhizoma, 4
Rhodiola, 64 ¢
Rhomboid, 8
Ribes, 5, 66

— rubrum, 5, 1
Ribgrass, 12, 105
Ribworts, 104
Rice, 149
Robertsonia, 66
Roccella, 155
Rock roses, 36
Root, 1

- creeping, 2
Rosa, 60 b

——- canina, 14
Rosacewe, 58
Rosemary, 96
Roseworts, 58
Rosemn, 59
Rosmarinus, 95
Rotate, 13
Rubia, 79

Rubus, 60

Rugc, 49
Rueworts, 49
Rumex, 112

Runner, 3
Ruscus, 187
Rushes, 1560
Ruta, 49
Rutaces, 49
Rye, 148

Rye grass, 148

Saffron, 133
Sage, 95
Sagittaria, 130
Sagittate, 8
Saintfoin, 56 b
Salicacess, 120
Salicornia, 110 &
Salix, 13, 120
Sallow, 120
Saltwort, 110
Salver-shaped, 13
Salsafy, 86 d
Salvia, 95
Samara, 18
Sambucus, 76

- nigra, 12
Sanguisorbes, 109
Sanguisorbs, 109
Saxifraga, 66
Saxifragacesm, 66
Saxifrages, 66
Scabiosa, 81
Scabious, 16
Scales, 4
Scalemosses, 154 ¢
Scandix, 70
Schaenus, 141
Scirpus, 141
Scolopendrium, 154
Scopolina, 100 ¢
Scorpion Senna, 56
Scorpiurus, 56 b

sulcatus, 55

Scorzonera, 86 b
Scotch Fir, 126
Scrophularia, 102
Scrophulariaces, 102
Scurfs, 19
Scutellaria, 98
Scyphophorus, 155
Sca Buckthorn, 113
Sea Holly, 68 b
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
Sessile, 5, 15
Shaddock, 51
Shapziger, 56
Sheath, 10



Sheeprot, 67
Shepherd’s Purse, 33
Sherardia, 79

8hoot, 3

Silenece, 41

Silicula, 17

Siliqua, 17
Silverweed, 60 b
Simple, 5

Sinapis, 34
Sinuated, 8
Skull-cap, 98

Sloe, 63

Snails, 56 ¢
Snakemoss, 154
‘Snapdragon, 103
Snowdrop, 135
Snowflake, 135

‘Soft Grass, 148
Solanaces, 98
Solanum, 99
tuberosum, 2
‘Sonchus, 87
oleraceus, 15
Sorrel, 112
Southernwood, 82 ¢
Sowthistle, 15, 87
Spadix, 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 &
‘Spindle Tree, 52
‘Spines, 4, 10
Spireea, 16, 59
‘Spirting Cucumber, 75
Spores, 22

Spruce Fir, 126
Spurge Laurel, 113
Spurgeworts, 114
Spurrey, 42
Stamen, 15
Stachys, 98

Stalk, 5
Stramonium, 100 ¢
Staphylea, 53 b
Starch Hyacinth, 137
Star of the Earth, 33
Starworts, 128
Statice, 104 ¢
Stellaria, 42
Holostea, 4

Stem, 1

Sterile Strawberry, 60 b
Stonecrop, 65
‘Stramonium, 101
Stratiotes, 149
Strawberry, 3, 15, 59

INDEX.

Strawberry Tree, 89
Stipules, 10

8tyle, 16

Succory, 86 ¢

Sucker, 4

Sundew, 38
Sunflower, 83
Supradecompound, 9
Superior, 13, 16
Sweet Bay, 127

Sweet Briar, 60 b
Sweet-Chesnut Tree, 117
Sweet Flag, 150
Sweet Gale, 128
Sweet Melilot, 56 ¢
Sweet William, 41
Sweet Vernal Grass, 143
Sycamore Tree, 18 46
Symphytum, 93
Smyrnium, 68 ¢
Syncarpous, 16
Syngenesious, 15
Syringa, 107

Tamaricacez, 50
Tamarisk, 50
Tanacetum, 84
Tansy, 84
Taraxacum, 86
—-—Dens Leonis, 11
Tarragon, 82 ¢
Taxus, 124

Techilli, 100 ¢
Teasel, 80
Teaselworts, 80
Tendril, 10
Ternate, 8

Testa, 18
Tetragonolobus, 56 b
Thalictrum, 26 ¢
Thorn Apple, 100 ¢
Thorough-wax, 63 ¢
Three-lobed, 8
Thrift, 104 ¢
Thrincia, 86 ¢
Thyme, 96
Thymelaceze, 113
Thymus, 96

Tiger Lily, 186
Tilia, 43

Tiliaces, 42
Toadflax, 103
Tobacco, 101
Tolpis, 86 d
Tomato, 100
Tomentose, 19
Torilis, 68

Tortula, 154 b
Tragopogon, 86 d
Travellers’ Joy, 26 b
Trifolium, 57
Triglochin, 151
Trilocular, 16
Tripe de Roche, 155
Triticum, 146
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Triticum repens, 2
Tropmolum, 48
Trufile, 156 b
Trunk, 8

Tuber, 2, 156
Tubercles, 1
Tubercularia, 157
Tubular, 18
Tulipa, 136

Turk’s Cap, 136 5
Turned inwards, 15
Turned outwards, 15
Turnip, 85
Tussilago, 82
Tutsans, 44
Twayblade, 132
Twigs, 4 8

Typha, 13
Typhace=, 138
Typhads, 138

Ulex, 56
Ulmaces, 123
Ulmus, 123
Umbel, 12
Umbellifers, 66
Unguis, 14
Unisexual, 19
Urnmosses, 1564 b
Urtica, 116
Urticacesm, 115
Utricularia, 105

Vacciniezx, $9
Vaccinium, 89
Vagina, 10
Valerian, 80
Valeriana, 80
Valerianaces, 79
Valerianella, 80
Valvate, 14
Valves, 17
Venus's Comb, 70
Venus's Looking Glass, 88
Veratrum, 138
Verbascum, 104
Verbena, 108
Verbenacese, 107
Vernal Grass, 143
Veronica, 104
Verticillate, 7
Vervains, 107
Vetch, 57
Viburnum, 76
Vicia, 57

Villous, 19
Vinca, 107

Viola, 38
Violacess, 38
Violet, 38
Violetworts, 38
Viper's Gruss, 86 &
Vitis vinifera, 18
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Wake Robin, 11
Wall flower, 36
Water Bedstraw, 78
Watercress, 34
Water Dropwort, 68
Water Lilies, 26
Water Peppers, 50
Water Plantain, 129
Wayfaring Tree, 76
Weld, 72
Weldworts, 72
Whent, 146

INDEX.

‘Whiptougue, 78
‘White Hellebore, 138
‘White Mustard, 34
Whitethorn, 8, 62
Whorls, 10

Willow, 5, 13, 121
Willowworts, 120
Winged Pea, 56 b
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 ¢
Zygophyllacez, 50
Zygophyllum fabago, {0
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