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° ADVERTISEMENT.

Ax elementary work on Botany, adapted for the
use of Students of Medicine, has been much want-
ed. In compiling the present work to meet this
desideratum, I have endeavoured to make such a
selection from the immense mass of facts which
Botany now includes, as shall present a concise
but satisfactory view of our present knowledge of
the science, and form a proper introduction to the
study of individual plants.

Before eommencing the study of individual
plants, it is necessary to acquire a knowledge of
the structure and functions of the different parts
of plants, and of the principles of some method
of classification. This work, accordingly, consists
of two parts. In the first, there is given as mi-

nute an account of the structure and functions of

.
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the various organs of vegetables, as is consistent
with the plan of the work, while care has been
taken to avoid too much detail on matters wiich,
in the present state of our knowledge, do not le:;d
to any useful application. The second part cou-
sists of Systematic Botany; and includes a full
explanation of the Natural Method of Jussieu, the
characters of the most important of the Natural
Families which he has pointed out, an account of
the various uses to which the plants in each fami-
ly may be applied, and an explanation of the Liy-
naan System of Classification. F‘u]l tabular ﬁew:-;

of the methods of Linnaeus and Jussieu are a.ddeﬂ,

and also tables shewing the medicinal plants ar-

ranged in their Linngan and Natural Orders, so

that the situation of any plant in either of these

arrangements may be easily found. If the student
be well acquainted with these two methods, and
know the Natural and Linnsan Orders in which
a plant is placed, he will have already acquired
much important information regarding it.

A knowledge of the simple and beautiful system

"
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of Linnaus is almost indispensable for acquiring a
knowledge of plants; but to study Botany as a
science,:—tn view plants as component parts of one
great system,—to e;gamiﬁe their mutual relations
and affinities, the connexion between their internal
structure and external characters, and between
_these and their properties, we must have recourse
to the comprehensive and philosophical system of
Jussieu.

Till within these few years, almost all the ele-
mgentary works on Botany in this country were
devoted chiefly to an exposition of the Linnaan
- method of arranging plants, and hence were very

!

.‘iﬁlperfect in a medical point of view, as it 1s only
by means of the Natural Method that Botany, as a
_science, can be applied to Medicine. Now, how-
ever, the importance of natural classification is be-
ginning to be more highly estimated, and a know-
ledge of it is deemed essential to every student of
Botany : the examination of the natural affinities

of plants is the principal study of the most emi-

nent botanists, both at home and abroad; and the
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development of this system forms a prominent part
in the best elementary works. It is hoped, there-
fore, that a work which comprises in a small com-
pass the Anatomy and Physiology of Vegetables,
the Principles of Natural Arrangement with the
Characters and Medicinal History of the Natural
Orders, and an exposition of the Linnaan System,

may prove useful to the Student of Medicine.

I"DINBURGH,
April 20. 1832.



CONTENTS.

Page
INTRODUCTION, = . . ; . . . : 1

PART I. :

VEGETABLE ANATOMY AND PHY-
SIOLOGY.

SECTION I.
GENERAL ANATOMY OF VEGETABLES, . 9

Cuar. I. CELrurar Tissug, ‘ - 2 ; % 10

II. VASCULAR TissUE, . . . - g 11

Porous Vessels, False Spirals, Spirals, Mixed
Vessels, Beaded Vessels, Proper Vessels, 11-12

SECTION II

ANATUMY AND PHYSIOLOGY OF THE
CONSERVATIVE ORGANS, . : 15

Cuar. L. Tue Roor, . . ; § . . s 15
Annual, Biennial, and Perennial Roots; Fi-
brous, Creeping, ¥ usiform, Abrupt, Tube-

rous, Bulbous, Granulated, Roots, . 16-20

e

IS



e —

*'

hS CONTENTS.

Page

Cuap. II. THE StEM, i el e o e 23
Linnzean Division of Stems,—Caulis, Culmus,
Pedunculus, Scapus, Petiolus, Frons, Sti-

pes, . . . . . . 24-26

AwaTodicarL DivisioN oF STEMs, . : : 26

1. Cellular Stems, . : : - : : 27

2. Endogenous Stems, . X : : 27

3. ExogenousStems, - . . . . . 28
Epidermis, 29.—Herbaceous Integument,

31.—Bark, 31.—Wood, 32.—Pith, 35.
Cuar. ITI. Bubs, ! i : - : : : 39
IV. LEaves, . : ! : : . 5 43

V. APPENDAGES, . - : : . . 50
Stipules, Tendrils, Spines, Prickles, Glands,

Hairs, : . . . . 50-52
VI. NuTriTioN IN VEGETABLES, . . ; 52
Vegetable Respiration, . : . : 60

SECTION IIL

ANATOMY AND PHYSIOLOGY OF THE
REPRODUCTIVE ORGANS, . ’ 67

Cuar. I. T FrLowEn, . : . . i . 67

PEpUNCLE, 69.—BracTEA and its Modifi-
cations, 70.—Involucre, 70.—Spatha, 71.—
Glume, 71.—IXFLORESCENCE, 72.—Spike,
72.—Raceme, 73.—Panicle, 74.—Corymb,
74.—Cyme, 74.—Umbel, 75.—Thyrsus, 76.
—Whorl, 76.—Spadix, 76.—Catkin, 77.—
Capitulum, 77.—FroraL ENvELOPE, 77.
—Calyx, 78.—Corolla, 80.— Estivation,
85.—Nectary, 85.—Receptacle, 86.—S1a-
MENS, 86.—Disk, 89.—PisriIL, 90.—Ovule,
94.



CONTENTS.

Cuar. II. Comrounn FrowEss, . : : -
ITI. FEcuNDATION,

IV. Tue Fauir,
1. The Pericarp, . ‘

Legume, 104.—Drupe, ib.—Nut, 105.—
Achenium, ib.—Caryopsis, ib.—Capsule,
ib.—Siliqua, 106.—Silicula, ib.—Gland,
107. =Samara, ib.—Pome, ib.— Pepo,

~ 108.— Hesperidium, ib.— Berry, ib.—
Follicle, ib.—Strawberry, 109.—Cone,
ib.—Sorosis, ib.—~Syconium, ib.

2. The Seed, . : ; : - i

V. ProraGaTION OF PLaNTsS,

Germination, 116.—Propagation by Buds, 119.
—By Slips and Layers, 121.—Grafting, 122.

CHEMICAL COMPOSITION AND SECRETIONS OF VE-
GETABLES, ¢ : . : :

Wood, 126.—Gum, 127.—Starch, 128.—Sugar,
130.—I"ixed Oils, 133.—Volatile Oils, 134.—
Camphor, 136. — Wax, ib. — Resins, 137. —
Caoutchoue, 139.—Vegetable Acids, 140.—Ve.
getable Alkalis, 144.— Albumen, 145.—Gluten,
146.—Tannin, 147.—General View of the Che-

X1

Pape
906

97

99
100

110

116

mical Composition of Vegetables, . 147-152




xil CONTENTS.

PART 11
SYSTEMATIC BOTANY, . 153

1 SECTION L
THE NATURAL SYSTEM OF CLASSIFICATION, 162

TaBLE oF Jusstev’s NaTunar METHOD, . . . 166
TABLE OF THE NATURAL FAMILIES OF PLANTS, . A8y
CHARACTERS, &C. OF THE NATURAL FAMILIES, . A
Cryptogamia, . . . . . : . ib.
Pheenogamia, ‘ : - . ; : . 198
Monocotyledonese, . - . o .. e 199
Dicotyledones, . . ol 5 8 B Aon
SECTION II.

THE LINN/EAN SYSTEM OF CLASSIFICATION, 346

TasLE oF THE LiNNEAN CLASSES AND ORDERS, . 3b2
TaAsLE OF MEDICINAL PLANTS ARRANGED IN THEIR
NATURAL ORDERS, SHEWING ALSO THE LINNEAN

Cr.Ass AND ORDER OF EACH, . ' 353
TABLE oF MEDICINAL PLANTS ARRANGED IN THEIR
LixxaaN Crasses AND ORDERS, SHEWING ALSO THE
NATURAL ORDER OF EACH, - : ‘ . J66
LaTiNy INDEX T0O MEDICINAL PLANTS, " : S |
Excrisg INDEX T0o MEDICINAL PraNTs, - - . 380 °
IxpEX TO THE NATURAL CLASSES AND ORDERS, 383
L] L] 386

GENERAL INDEX, . . ; v .



OUTLINES
or

MEDICAL BOTANY.

INTRODUCTION.

I. Tur object of Botany is to deseribe the Strueture,
Functions, Characters, and Uses of Plants. It IS not,
as some have imagined, a mere catalogue of names, or
deseription of external characters ; it is a science, en-
hracing an extensive series of phenomena of a complex
and intﬁresting nature, and the investigation of the
laws by which they are regulated. [t consists of,

I VEGETABLE AwNaTomy, or an account of the
structure and appearance of the different parts of ve-
petables ;

Il. VEGETABLE Puvsioroaey, the object of which is
to investigate the various functions performed by ve-
getables ;

A



2 INTRODUCTION.

III. SystemaTic Borany, or Botany according to
the usual meaning of the term, which treats of the
principles on which plants are grouped together in di-
visions and subdivisions, that we may more easily ac-
quire a knowledge of them, and describes the charac-
ters of the Classes, Orders, &c. in which they may be
arranged.

9. Taken in the widest sense of theé term, Botany al-
<o includes a knowledge of those properties of plants
which render them interesting to man,—their nutri-
tious, medicinal, or poisonous qualities. Indeed, the
most important object of Systematic Botany is to make
us acquainted with the relations which exist between
the various properties of plants and their appearance
or structure, that we may be enabled from the latter
indieations, to judge how far particular plants may be
sendered serviceable, or how far they are of a noxious
nature and must be avoided. This is MEDICAL Bo-
rany, and forms the principal part of the present work.
Introductory to this, however, a knowledge of the
structure and functions of plants must be attained : it
is the ground-work of the whole.

3. Tt is almost needless to give a definition of vege-
tables, but it is necessary to take a view of their station
among the productions of Nature.

4, The objects which compose the material world
have been arranged in two grand divisions, according
as they possess or are destitute of Lire—the Animate
and the Inanimate creation, or Organic and Inorganic
bodies. |

5. The former, Animate or Organic bodies, are cha-
racterized, 1st, By possessing an organic structure, that
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is, in being composed of a variety of parts or organs,
differing from each other in form and texture, and
~adapted to different uses; 2dly, By their power of in-
troducing into their most internal parts new matter, dif-
fering from their own substance ; separating what is of
use from what is useless or noxious, and rejecting the
latter; and assimilating the former, that is, forming' it
into organs similar to their own, and rendering it a
part of themselves, increasing in size by intus-susception :
3dly, By their power of resisting or suspending the
chemical action of external agents and of their own ele-
ments upon each other. These three properties united
form what is called Zife. A fourth characteristic of ani-
mate bodies is the power of reproduction, of forming
a being in every respect similar to themselves, Sthly,
We may observe their decay or death at some definite
period, always the same in the same kind, not from the
action of external forces, but from the inability of
their organs to carry on their functions longer. And,
lastly, it is not unworthy of notice, that their external
surface is smooth and rounded, seldom or never formed
into a regular plane or angle.

6. Inanimate or Inorganic bodies constitute what is
- commonly called the Mineral Kingdom. They are of
a homogeneous structure, their particles being similar
in form, arrangement, and chemical composition ; in-
crease in size only by addition to their external surface
—by juxtaposition ; externally are rough and angular ;
have no power of resisting the influence of chemical
affinities ; have no power of reproduction ; and have no
definite period of death or decay, being capable of ex-
isting unchanged for an unlimited period when not sub-

3




4 : INTRODUCTION.

jected to chemical or mechanical action from externak
Sources, _

7. Such are the leading distinctions between animate
and inanimate bodies. The former are subdivided into
Animals and Vegetables. It is almost impossible tb
give diagnostic marks between these two classes whioh
shall include all the genera, because some of the tribes
in each very much resemble each other; but, in most
cases, animals are known by possessing sensation and
voluntary motion, while vegetables appear to be en-
dowed only with irritability and a simple kind of mo-
tion, which depends on the influence or application of
some external stimulus; and it is by its irritability
that the part of the plant is enabled to contract and
move upon the application of this stimulus.

8. As a general distinction, the concise definition by
Linnwmus is admirable, © Minerals grow *; vegetables
aTOW and live ; animals grow, live, and have feeling.”
These distinctions, so well marked in the higher orders
of each, disappear in the lower grades, where the ani-
mal and vegetable kingdoms approximate ; and it is
often impossible to distinguishdthem from each other.
Many of the Polypi are destitute of voluntary motion,
and would appear to be almost,void of sensation ; while
some of the Algee, as the Oscillatorie and the Conju-
gate, and several species of Diatoma and Fragillaria,
possess irritability and mobility in a high degree, and
have much of the character of animals—that is, the
very simplest species of animals, such as the Infuseria.
The Polypi vaginanti were placed among vegetables in

l' By the growth of minerals is meant their increase in size by the external de-
position of additional portions of matter.



INTRODUCTION. 5

Tournefort’s arrangement : more lately, some species,
formerly supposed to be Confervee, have been removed
* from vegetables and placed among the simplest tribes
of the animal kingdom by M. Bory de St Vincent.
The Navicularizz appear to be produced occasionally
from minute vegetable sporules, and it is supposed that
there are particular forms of organic matter which give
rise equally to animals and vegetables. Some crypto-
gamic botanists hold the singular doctrine, that in cer-
tain cases metamorphoses of plants into animals, and
of these animals into plants again, take place; and
Agardh is of opinion, that the mineral kingdom ap-
proaches the other two in some of the simpler Algse,
which have a crystalline texture. This difficulty of
diagnosis, however, occurs only in the more minute
and simple tribes of the animal and vegetable creation.

9. A remarkable property of vegetables, though not
4 means of diagnosis between them and animals, is
their great tenacity of life ;—the length of time during
which they can preserve the vital principle, as exem-
plified in seeds, bulbs, and grafts ;—the readiness and
ease with which they throw out new parts, and repair
what appear to be very serious injuries ;—and the fa-
cility with which they can-adapt themselves to the
most unfavourable circumstances. The operations of
grafting, and of propagation by slips and layers, the
sprouting of young shoots from trunks which have lost
their connexion with the soil, and many other well
known examples, might be adduced. A plant would
seem to be a collection of vital germs united together,
but not necessarily connected, each being capable of a
séparate existence when placed in a favourable situa.
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tion. This appears less surprising, however, when we
consider the extreme simplicity and the uniformity of
the internal structure of vegetables—the small number
of organs by which their functions are carried on—and
that those essential to their existence are in a manner
spread over or common to the whole plant, as the bark;
not being confined to a particular part, like the heart,
lungs, brain, or intestinal canal, in animals. The bark,
perhaps the most important part in the economy of the
plant, is not, like the circulating system in animals, di-
visible into two distinct parts—heart and bloodvessels ;
it is one uniform structure in every part. The simpli-
city and minuteness of the organs which carry on the
functions of plants have prevented us obtaining an ac-
curate idea of those functions. All the parts bear, in
their minute structure, such a resemblance to each
other, that we cannot detect those structural differences
which are the first clew to the discovery of differences
i function. Hence our knowledge of the physiology
of vegetables is very imperfect.

10. How far plants are endowed with vitality is @
question that has excited much discussion. Some have
advanced the opinion that they possess a low degree of
sensation ; that they possess irritability is evident, and
an eminent physiologist has gone s0 far as to point out
the seat of a nervous system, which he considers some-
what analogous to that found in animals. M. Du-
trochet found that a greenish matter which exists in the
cells of plants is affected by chemical reagents in the
same way as the nervous substance in animals, and he
supposes that these greenish globules constitute a ner-
vous system diffused over the whole plant. A che-
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mical analogy such as this, however, can prove little
except supported by other phenomena, leading to the
same result.

11. The only phenomena in the physiology of plants
which have any appearance of being connected with a
nervous system are those which are more correctly
said to be caused by their irritability. Examples of
this property in plants are within every one’s observa-
tion. The twrning of leaves and flowers to the light,
even though repeatedly put out of their natural posi-
tion, and the opening and closing of flowers, are well
known. The stamens of the Rock-rose (Helianthemum)
and of the Barberry ( Berberis) possess the peculiar pro-
perty of bending when irritated by any sharp body.
The leaves of the Hedysarum gyrans, a plant found in
India, are almost constantly in a state of motion. The
leaf of the Dionea muscipula (Venus’ Fly-trap) is pro-
vided with bristles, and, when irritated by an insect, it
becomes folded and crushes the animal. The most re-
markable instance of irritability in vegetables is afford-
ed by the sensitive plant (Mimosa pudica); when touch-
ed or agitated by the wind, the leaflets become erect,
and closely applied to each other and to the stalk, but
they gradually resume their original position when the
stimulus is withdrawn. Besides these, there are many
other instances which it would be unnecessary to enu-

nierate here : indeed it is not improbable that it is by

& kind of irritability, or contractile power, that the
rootlets are enabled to absorb the juices, and the ves-
sels to propel their contents. It has also been lately
ascertained that vegetables are acted on by those poi-
sons which are supposed to affect animals through the
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medium of the nervous system, as hydrocyanic acid.
The effect generally was to produce a kind of contrac-
tile action, and diminish the sensibility of the plant to
the usual stimuli.

12. These facts, however, are far from proving that
vegetables, in any case, possess a nervous system. They
resemble actions which we see in animals possessing a
nervous system; at the same time we see such actions
in animals which appear to be quite destitute of a ner-
vous system, as the Polypi ; they do not necessarily
shew that plants have such an organ. We see that
they are capable of receiving impressions from exter-
nal sources, and producing some action thereupon, but
we have not any evidence of an intermediate organ
which receives the impression and transmits its influ-
ence to the acting body: it is perfectly possible that
the external stimulus may act directly upon the part
that moves. The phenomena mentioned above are
easily accounted for on the principle of irritability,
which seems to pervade almost every organic being.
from the Mammalia down to the simplest Moss or Con-
ferva.

13. Plants, then, occupy a station intermediate be-
tween the animal creation and inorganic bodies ; differ-
ing from the latter in possessing life (see 5.), and from
the former in being destitute of the higher and more
complex vital functions with which they are endowed.
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PART 1.

VEGETABLE ANATOMY AND
PHYSIOLOGY.

SECTION 1.
GENERAL ANATOMY OF VEGETABLES.

14. VeEGETABLES are composed of solids and fluids :
the former give firmness and stability to the vegetable
frame ; according to their mode of arrangement, deter-
mine the peculiar form of the plant; contain and cir-
culate the vegetable juices; and deposit them in their
proper places :—the latter support the growth of the
vegetable, by supplying it with nutritious matter. This
matter is modified and deposited in appropriate situa-
tions by the previously existing solids excited to ac-
tion by peculiar stimuli, and regulated by the vital
principle; and thus forms successively the various so-
lid parts and fluid secretions which constitute the ve-
getable, -

15. The solid part of vegetables, when minutely
examined, is found to consist of fine membrane, form-
ing, by the different modes in which it is folded, two
¢lementary tissues, called Cellular Tissue and Vascular

Tissue.
A3




10 CELLULAR TISSUE.

CHAP. .—_CELLULAR TISSUE.

16. The cellular tissue consists of minute cells, utri-
cles, or vesicles, with thin and transparent sides. The
form of the cells varies in different parts; where they
are subjected to little pressure, they are globular, as in
the leaf; when only exposed to the equal pressure of
the adjacent cells, they become hexagonal, as in the
medulla or pith; when strongly pressed by the vascu-
lar tissue, or woody parts, they are stretched, and as-
sume an elongated, cylindrical, or tubular form, as in
the bark and in the wood. The cellular tissue is the
pulp or parenchyma of old authors.

17. Each cell is complete in itself, the wall or parti-
tion between two cells being double, or formed of two
layers of membrane. Frequently the cells do not ad-
here to each other at every point, in which case what
are called ¢ intercellular spaces” exist between them.
When a number of these spaces are placed one above
another, they constitute the intercellular canals,”
which, M. Keiser supposes, are the chief organs for
conveying the sap.

18. The membrane of which the cellular tissue is
formed, is destitute of visible pores: it must be per-
vious, however, as the cells frequently contain fluids
which afterwards disappear from them. Small dots
sbserved on the sides of the cells have been supposed
to be apertures for the passage of fluids. Many phy-
siologists consider the cellular tissue as the medium by
which the sap is conveyed upwards.

19. The cellular tissue is found in all vegetables :
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and many, as Sea-weeds (Alge) and Mushrooms (Fun-
gt), consist of it alone. In the higher orders of vege-
tables, as trees, it alone forms the pith; it exists com-
pressed and elongated in the wood and in the bark,
forming longitudinally cylindrical layers between each
layer of vascular tissue, and also connecting the vessels
to each other: it extends transversely from the pith to
the bark, forming the medullary rays (104); and in
the leaf fills up the spaces between the vessels. In
many parts of plants the cells occasionally contain no-
thing but some kind of gas, but in general they are
filled with fluids, as in fruits, the juices of which are
contained in the cellular tissue.

CHAP. IL—-VASCULAR TISSUE.

20. The vascular tissue consists of bundles of tubes
or vessels, each tube being formed of one layer or more
of elementary membrane, rolled up in such 2 manner as
to form a cylindrical canal. Considered with respect
to their appearance and structure, they may be divided
into six kinds.

(1.) The porous wvessels, continuous tubes, with a
number of opaque dots or points in their sides, gene-
rally considered as pores; found in the woody layers.

(2.) The fulse spirals, or slit vessels, tubes with
many transverse slits in their sides ; found in the woody
layers,

(8.) The spirals, which consist of narrow bands of
clementary membrane rolled up spirally so as form
tubes. If a ribbon be wound spirally, edge to edge,




12 VASCULAR TISSUR.

round a stick, and the stick be pulled out, the ribbou
will represent the structure of a spiral vessel. They
are found chiefly in the medullary sheath (106), and in
the leaf and flower, never in the bark, seldom in the
root, and only in plants provided with sexual organs
(205). They have been called trachec, from the opinion
once entertained that they convey some kind of gas.

(4.) The mixed vessels, alternately porous, slit, and
spiral ; found in the woody layers.

(5.) The beaded vessels, or vessels en chapelet, porous
tubes contracted at various distances, so as to present
an appearance like that of a string of beads; found in
those parts in which the perpendicular growth is ob-
structed, as in the knots of the trunk, at the junction
of the root and stem, or of the stem and branches.

(6.) The proper vessels, simple tubes, without any
pores or slits, the sides being perfectly entire; found
in the bark.

21. (onsidered with regard to their functions, the
vessels may be divided into two kinds: 1. The sap-ves-
sels, which convey upwards to the buds and leaves the
fluids absorbed in the earth, 2. The proper vessels,
which convey downwards from the leaves the fluid
which in them has been rendered fit for the nutrition
of the plant.

22, The first five kinds of vessels mentioned in par.
20, are supposed to be sap-vessels, and are found chief-
ly in the alburnum (101), and in the medullary sheath
(106). The sixth kind are the proper vessels, and are
found only in the bark.

93. The vessels originate as absorbents in the roat,
in which they draw the nutritive fluids from the soil ;
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and they terminate in cellular tissue, in other vessels,
and in exhalants by which fluids ave discharged. They
have the power of exercising an inverted action, that
is, of absorbing or exhaling nearly equally well from
either extremity. Young trees may be made to grow
in an inverted position, the branches taking root when
placed in the earth, and leaves and flowers coming forth
from the roots (122).

24, In herbs, the fascieuli of vessels are often placed
at great distances from each other, presenting the ap-
pearance of small columns dispersed through the cellu-
lar tissue. In many plants, the vessels are more thickly
set, and ave scattered irregularly through the cellulay
tissue ; see Frontispiece, Fig. 1. In most trees, they
are disposed regularly round a central column of pith,
exhibiting, in a transverse section, the appearance, so
familiar to every one, of concentric circles ; see Fron-
tispiece, Fig. 2. They are found in every part of the
plant except the pith. The vessels contain and eircy-
late the fluids necessary for the growth of the plant,
and deposit each in its proper situation.

25. Vessels are found in the generality of plants,
but some of the lower orders, as Alga, Lichens, &e. are
destitute of them. Plants are divided by some bota-
nists into two great classes, according as they possess
or are destitute of spiral vessels (20) ;—the Vasculares,
which are furnished with spirals, corresponding with
the Cotyledonem of Jussieu, and including all the
higher orders; and the Cellulares, which do not pos-
sess spirals, corresponding with the Acotyledones of
Jussien, and including the lower orders, as Ferng (Fi-
lices), Mosses ( Musci), &c. See 424-5,
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26. Notwithstanding the infinite variety in form and
texture observed in the objects which compose the ve-
getable world, they all consist of these two tissues,
which, by their union in various ways, form those or-
gans (common to almost every vegetable, and familiar
to every one as distinct parts of the plant) which are
called Root, Stem, Leaves, Flowers, and Fruit. They
may be called compound organs, because they are capa-
ble of being resolved into these two primary tissues or
organs.

27. These compound organs arise from the growth
either of a seed or bud, each of which, when exposed
in a fit situation to the action of certain stimuli, being
endowed with a vital prineiple, is capable of enlarging
—downwards in the form of Root or Wood, and up-
wards in the form of Stem and Branches, Leaves, &e.
The growth of a germinating body (bud, or seed) in
these opposite directions constitutes vegetation.

28. The point between the root and stem, is the
neck or life-knot, collet of the French. If this part be
seriously injured in a young plant, it will not live;
though the stem or root may be cut away without
much danger, as in young plants these parts are easily
renewed. The root, or part which grows downwards
from the neck, is called the descending axis, while the
stem, which grows upwards from the same point, is
called the ascending axis.

29, The compound organs may be divided into two
great classes: the Conservative Organs, and the Repro-
ductive Organs. The former, consisting of the root,
<tem and branches, and leaves, serve for the support
and growth of the vegetable: the latter, consisting of
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the several parts of the flower, and fruit, form the seed,
or rudiment of a new plant similar to that which pro-
duced it.

SECTION II.

ANATOMY AND PHYSIOLOGY OF THE
CONSERVATIVE ORGANS.

30. Taese have for their object the preservation of
life in the vegetable. The Root draws nutritive fluids
from the earth; the Stem transmits them to the leaves :
and the Leaves render them fit for the nutrition of the
plant.

CHAP. L.—THE ROOT (RADIX).

31. This is the lower extremity of the plant; fixes
it to the soil or to the substance on which it grows;
and absorbs nutritious matter for its support.

32. As commonly spoken of, consisting of all that
part which is under the surface of the soil, it may be
divided into three parts: the candex, body, or middle
part, sometimes much enlarged, as in the Turnip and
Carrot ; the collar, collet, crown, or life-knot, the place
where the root and stem are joined, which may be con-
sidered either the lower part of the stem or upper part
of the root, and from which, in perennial roots (37),
the bud of the annual stem springs ; and the radicles,

rootlets, or small fibres, in which the root terminateg
inﬁ-rim'ly.
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33. The radicles are always present, and are essen-
tial, as it is these alone that imbibe nutritious matter
from the soil. This absorbing power resides in the
extremity of each radicle, at which part there is an
expansion of the cellular tissue, called a spongiole, pro-
vided with numerous pores, through which the fluids
pass.

34. Roots are divided, according to their duration,
into Annual, Biennial, and Perennial roots.

35. ANNUAL roots produce the herbage, flowers, and
fruit in one season, and then entirely perish. Barley
(Hordeum) and the Red Poppy (Papaver Rhewas) are
examples.

36. BiENNIAL roots produce herbage in the first
summer, live through the ensuing winter, bring forth
flowers and fruit next summer, and then entirely die
Carrot (Daucus carota), Foxglove (Digitalis).

37. PERENNIAL roots are those of plants which bear
leaves and flowers during many successive years, as
trees, and many herbaceous plants: but the term is
more generally applied to those roots which annually
send forth herbaceous stems, which flourish and die in
one season ; Asparagus. 'The annual stem dies down
to the neck or life-knot, from which, in the ensuing
season, another rises,

38. The small fibres, which terminate the plant in-
feriorly, are supposed, in every case, to be annual, be-
ing destroyed by the cold of winter, and renewed in
spring to perform their important functions.

89, Some annual roots, it has been said, vegetate
for two years or more, when transferred to a warmer cli-
mate and a richer soil : and perennial plants frequent-

1
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ly become annual when transferred from a warm to a
cold climate. The Castor-oil plant ( Ricinus communis
or Palma Christi), the Mignonette (Reseda odorata),
and the Indian Cress ( Tropeeolum majus), are peren-
nial, or even woody trees or shrubs in their native
countries, but annual in our cold climate.

40. Aecording to their form and structure, roots
have been divided into seven kinds, the Fibrous, the
Creeping, the Fusiform, the Abrupt, the Tuberous, the
Bulbous, and the Granulated. When these kinds of
roots are spoken of, it must be borne in mind, that, by
the term Root, is meant  all that part of a plant which
is under the surface of the earth,” the situation and
form of the part being referred to, and not its struc-
ture or function. By the term “ true root,” is meant
the fibres which’absorb the fluids from the soil. The
true root never becomes green when e:{pnsed to the ac-
tion of air and light.

41. Fisrous Roor. This is the most simple of all
roots, being composed merely of a great number of
small fibres, as in most of the Grasses, Wheat, Qats,
Barley, and many other annual herbs, This kind of
root is found chiefly in monocotyledonous plants (406 ).

42. CreeriNe Root (repens). This may be consi-
dered a kind of subterraneous stem, creeping horizon-
tally under the surface of the ground, and putting out
as it goes along numerous fibres, which constitute the
true root; Couch Grass ( Z'riticum repens), Mint ( Men-
tha),

43. Fusirorm Roor, or Tap Root. The Radish,
Parsnip, and Carrot, are examples of this kind. The
spindle-shaped or tapering part is the caudex or body ;
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and this may be compared to the stem, as it contains
the sap and proper juices of the vegetable, the red part
of the carrot being analogous to the bark of true stems,
while the real roots are the small fibres or radicles
which it throws out on all sides, as they alone draw
nourishment from the soil.

44. Vertical roots, such as these, are found only in
dicotyledonous plants (408).

45. ABrurt Root (premorsa) appears as if it had
inclined to descend perpendicularly, like the Radish
or Carrot, but had met some interruption which caused
it to terminate abruptly; Devil's Bit Scabious ( Sea-
biosa succisa).

46. Tuserous Roor. This term is applied to roots,
or rather subterraneous branches, which have at diffe-
rent points fleshy swellings, enlargements, or tubercles.
These are not true roots—they do not draw nutritious
matter from the earth. They are stores of nutritious
vegetable matter, intended to nourish the herb of the
ensuing season, and accordingly are found only in per-
ennial plants (37.) : Potato (Solanum tuberosum), Or-
chis, Common Dropwort (Spirea filipendula), are ex-
amples,

47. These tubercles may be considered thick, short,
fleshy, subterraneous stems ; the eyes on their surface
being analogous to the buds on the stem. The Potato
18 propagated by means of these fleshy tubercles; and
only those parts of the mass which have eyes (conceal-
ed buds) have the power of producing new plants.

48. In the Orchis, which has two tubercles, and the
stem of which dies annunally, one of the tubercles af-
fords nourishment to the annual stem, shrinks, and dis-
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appears. The other contains nutrient matter for the
growth of the stem of the succeeding season, and dis-
appears in its turn ; and graduoally a third is formed to
serve the same office in the ensuing season : and so on
for many successive years.

49. When there are two tubercles, the root is called
twin or didymate ; Military Orchis. When the tuber
is divided deeply by fissures extending to the middle
of its substance, presenting an appearance like the hand
and fingers, it is called palmate: Spotted palmate Or-
chis (Orchis maculate). When the tuber is divided
still more deeply, it is called digitate: White Orchis
(Satyrium albidum, Habenaria albida of Dr Hooker.)

50. BuLsous RooT. This root is of three kinds ;
tunicate or coated, consisting of concentric hollow
spheres, as in Onion (Allium), Squill (Seilla) ; solid, in
which the tunics may be supposed to be closely pressed
together, as in Crocus, Buttercup ( Ranunculus bulbo-
sus), and in Meadow Saffron (Colehicum) ; and scaly,
with scales covering each other like the slates on a
house-top, as in the Lily (ZLilium).

ol. This root consists of a flat plate or disc, send-
ing off from its under surface a bundle of fibres, or
fibrons root (which is the true root), and supporting
on its upper surface the bulb, which is a peculiar kind
of bud. The bulb is found in perennial plants, and is
a reservoir of nutritious matter for the new plant
(which is contained in the centre of the bulb in the
form of a bnd), during the period when vegetation is
suspended, and before the roots are able to draw suffi-
cient nourishment for the development of the bud.
The scales are thicker and more fleshy the nearer they
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are to the centre, where the bud is lodged. The bulb
was denominated by Linnzeus, ¢ the winter quarters of
the future plant.”—See par. 128, ;

52. The Wild Tulip ( Tulipa sylvestris) throws out
from its root a long stout fibre, at the extremity of
which a bulb grows., This bulb or bud soon becomes
an entire and independent plant, at a considerable dis-
tance from the parent. At the base of the bulbs of the
Snow-drop ( Galanthus nivalis), or Lily, may be ob-
served small bulbs, which afterwards become detached
from the parent, and form independent plants. Bulbs
often grow on.the stem, as in the Orange Lily, in which
situation they are termed bulbils. (130.)

53. The bulb is sometimes simple, consisting of one
bud, as in the Tulip or in the Squill; in other cases
several small bulbs are united together, as in Garlic
(Allium sativum).

54. The bulb is found chiefly in monocotyledonous
plants (406 ). '

55. GravvnATED Roor. This Toot has numerous
small tubercles, capable of reproducing the plant, but
containing little nutritious matter: White Saxifrage
(Saxifraga granulata).

56. This is sometimes called an articulated root, but
this term is applied with more propriety to those ha-
ving a jointed appearance, but without tubers.

57. Fibrous and fusiform roots are generally annual,
but some tap-roots are biennial, as the Carrot ; and a
fow of each kind are perennial. Creeping; Abrupt,
Tuberous, Bulhous, and Granulated Roots, are always
perennial.

58. Thus it will be observed that perennial plants,
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which live durfng many seasons, have either a bulb, a
tubercle, or a woody subterraneous stem, which pre-
serves the vital principle during the suspension of vege-
tation, and contains a store of nutritious matter for the
early growth of the new plant. A mere bundle of
fibres would be unable to survive excessive cold or
much moisture, could not contain a store of ready
formed vegetable matter, and would not be adapted to
convert readily the material drawn from the soil into
proper mnutritious matter. In every instance of the
growth of a new plant, whether an entire plant from a
seed, bulb, or bud, or herbage and flowers from a pe-
rennial root, there must be a stock of proper food ready
for the young plant.

29. Almost all plants are provided with roots, ex-
cept several of the lower orders, which, vegetating in
water or on its surface, absorb nutritious matter at
every point. Some plants which have roots float
loosely in water, and are not fixed to any thing, as
- Duckweed (Lemna). Agquatic plants, however, have
generally two roots; one is buried in the earth and
fixes the plant; and the other floats freely in the wa-
ter, as Buckbean (Menyanthes), and Water Lily ( Nym-
phea). The Sea-weed tribe (Alge) are in general
fixed to rocks, from which they can draw no nutritious
matter. '

60. PArasiTicAL plants are those which insert their
roots in other plants, and draw from them their nou-
rishment : Broomrape ( Orobanche), Dodder ( Cuscuta),
Misseltoe ( Viscum album).

61. The root is formed by the growth of the radicle

(414), the little conical body which is well seen he-
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tween the cotyledons (405) of many dicotyledonous
seeds, as the Pea or Bean. It has a natural tendency
to grow downwards, which exerts itself in every in-
stance, except perhaps in the Misseltoe, in which the
radicle always grows in a direction perpendicular to
the axis of the body on which it may be placed.

62. The structure of the root is generally similar to
that of the stem. It is destitute, however, of pores or
stomata, organs which would be useless on this part of
the plant (90). It has no buds, or rather its buds
do not develope as leaves, flowers, or branches, but as
roots (121.); and it is said to be destitute of pith and
of spiral vessels. Some eminent vegetable anatomists,
however, have discovered spirals in several roots ; but
they certainly are more rare in the root. *

63. All parts of the root possess the power of emit-
ting rootlets, and hence the primary root divides into
many branches under ground, in the same manner as
the stem does in the air. The root is thus enabled to
draw more nutritious matter for the support of the
plant, having more absorbing mouths or spongioles,
and the command of a greater extent of soil. One of
the principal uses of ploughing is to crumble down and
divide the masses of earth, and enable the rootlets more
easily to penetrate into the soil.

64. Branches also possess this property of throwing
out rootlets (121.) : if a branch be placed in the earth,
or surrounded with earth on the tree, an incision being
made in the bark, it will emit rootlets from its sides,
and become, if properly treated, an entire and indepen-
dent tree ; hence the propagation of plants by slips and
by layers. Many of the Grasses, as Indian Corn (Zea -
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mays), and the Sugar Cane (Saccharum officinarum),
emit from the knots on the stem, when these parts are
surrounded with moist earth, rootlets capable of pro-
ducing new plants. In this way the Sugar Cane is
propagated.

65. The root, then, has two functions to perform,
Ist, To fix the plant in the soil or to the substance on
which it grows ; 2dly, To absorb the nutritious matter
necessary for the growth of the plant.

66. I must here again remind the reader of the
double meaning of the word « root,” and this will be
best explained by an example: In the bulbous root,
when we consider only the situation of the part, the
root includes both the bulb or bud and the fibrous root
below it; when we refer only to the function, the root
is the bundle of small fibres which proceed from the
lower part of the bulb. Although, in general, it is
proper to consider as root only the radicles, which jm-
bibe nourishment, and although, in many plants, a part
which has the function of the stem bears Improperly
the name of root, we must still make a distinction be-
tween that part of the stem which emits no buds and
that which does, and also between the parts above and
below the collar or life-knot (28).

CHAP. IL—THE STEM (CAULIS).

67. Tur Stem is an organ possessed by most plants,
It grows upwards from the neck, gives support to the
leaves, the flowers, and the frait, and transmits to them
the nutritions fluids absorbed in the earth. These, it
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is most probable, undergo some change in their passage
through the stem.

68. Almost all phenogamic or flowering vegetables
are provided with stems. Those which are destitute of
it, or in which it does not distinctly appear, are called
Acaules *, as the Cowslip ( Primula veris). The organ
swhich, in the Cowslip and Lily, appears to be the stem,
is not a true stem, as it bears no leaves, but merely a

" flower-stalk springing from the root, and is called a

seape (seapus) ; see par. 212.

69. With regard to function, all that part of the
plant between the radicles and the leaves is stem, so
that every plant is provided with a stem. In bulbous
plants the bulb is the stem: it is the part which inter-
venes between the root (the fibres) and the leaves and
flowers. When we consider merely their appearance,
the stem and branches appear to be materially differ-
ent : but if we attend to the structure and functions of
these organs, it will be perceived that there is no ma-
terial difference between them ; the organization, mode
of formation, and office, being exactly the same; the
branches being merely productions of the stem, disposed
in their peculiar form for the purpose of exposing a
greater number of leaves to the action of air and light.
In the ground the stem sends forth many branches,
that it may be able to draw for support on a larger
qua.ntity of soil.

70. Linnzus divided stems into seven kinds; the
Caulis, the Culmus, the Pedunculus, the Scapus, the

= In Botany, as in other sciences, the letter ““a” prefixed to a word is called
privative, and signifies ¢ without.”
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Petiolus, the Frons, and the Stipes. Of these seven
varieties, the pedunculus and the scapus belong to the
reproductive organs, and the petiolus may be considered
a part of the leaf ; so that, in this place, only the cau-
lis, culmus, frons, and stipes, need be alluded to.

I. CAULIS,

71. This, the most common kind of stem, includes
the trunks of trees and the stalks of shrubs, and of
most herbs, The stem is called—

72. Creeping (repens), when it lies on the earth, and
takes root in many points: Creeping Loosestrife or
Moneywort (¢ Lysimachia Nummularia ).

73. Stoloniferous, sarmentose or trailing, when the
principal stem gives out laterally smaller ones capable
of striking root and producing new plants: Strawberry
(Fragaria vesca) ; Common Bugle (Ajuga reptans ).
These lateral stems are called stolons, runners, or
scions. ;

74, Stems are either Simple or Compound.— When
there are no marked ramifications, the stem is simple,
as the Great Mullein / Verbascum Thapsus ), Foxglove
(Digitalis purpurea). 1t is compound when it divides
into a greater or less number of branches.

II. CULMUS, OR CULM.

75. This kind of stem is peculiar to the Grasses,
Cyperacewm, and Juncewm. Itisa simple stem, generally
hollow, and divided at various distances by knots, from
which sheathing leaves arise.

B
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IIT. FRONS.

76. This kind of stem is composed of branch and
leaf united together, and frequently joined to the fruc-
tification, as in Ferns / Filices). The term frons was
frequently used by the ancients to express a part of
the wood with the leaf upon it, or a twig with leaves;
and hence Linngeus applied it to the Palms, in which
the branches are considered as leaves developed in a
peculiar manner, and to the Ferns, in which the fructifi-
cation is on the back of the leaf. The term is now
used only for Cryptogamic plants, as the Lichens, Al-
g, &c., or simple plants like Duckweed (Lemna ).

IV. STIPES.

77. This term is little used, except for the stem of
the Palms, and of the Mushrooms [ Fungi ).

78. The term Rhizoma is most properly applied to
the subterraneous horizontal stems of perennial plants,
mostly concealed in the earth, and shooting up new
leaves from one extremity while the other perishes,
Traces of the leaves of preceding seasons may be found
on it, and it grows at the end next to the leaves: Com-
mon Solomon’s Seal (Convallaria multiflora). The
rhizoma is found only in Monocotyledonous plants
(406).

79. With respect to Structure, stems may be divided
into three great classes, which correspond with the
three natural classes into which vegetables are divided,
— Cellular, Endogenous, and Exogenous Stems.
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I. CELLULAR STEMS,

80. These consist of a homogeneous mass of cellular
vegetable matter, covered by a thin cuticle.  Some of
them are apparently of a fibrous texture, but are com-
posed of elongated cells placed parallel to one another.
Mushrooms ¢ Fungi ), Lichens, and all the other lower
orders of plants, except the Ferns and onée or two
others, make up this class, the leading character of
which is to consist of cellular tissue alone. The Ferns,
&c., however, being destitute of a particular order of
vessels, the spirals, and resembling in other respects
this class, have gen erally been included in it.

81. Plants of this kind are called Cellidar by some,
Acotyledonous by others, and Linnmus applied to them
the term Cryptogamic. See 424-5,

II. ENDOGENOUS STEMS.

82, These consist of bundles of vessels irregularly
dispersed through cellular tissue, and covered by a thin
cuticle (88). The Sugar-cane ( Saccharum officina-
rum ), the Lily, the Palm, and the Iris, have this kind
of structure, the cellular and vascular tissues being
blended together through the entire substance of the
stem.

83. Stems of this kind are called Endogenous, be-
cause the new matter by which they increase in diame-
ter is added at the centre. Their growth is carried on
by means of the thick cluster of leaves by which they
are terminated superiorly. From them the new mat-
ter descends into the centre of the stem, and pushes

B 2
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outwards the parts first formed. The upper parts of
the leaves perish, having performed their functions ;
their bases remain, are pressed together, and form the
new external part of the stem. In the middle of the
crown of leaves is the terminal bud, which is next to
be developed, rise a little above the former, become a
cluster of leaves, and in its turn be pushed outwards by
a succeeding central bud.

84. The oldest and hardest part of such stems is that
nearest to the circnmference. The more the external
parts are pressed by the descent of the new matter, the
more close and compact they become, the outer parts
being incapable of being much farther pushed out, and
the whole being thus condensed into less bulk.

85. From the mode of growth in this stem it never
can attain a great thickness, the new matter having to
force outwards all the previously formed matter, which
is every season increasing in quantity and becoining
harder. They often, however, attain a very great
height, as is seen in Palms, which are occasionally met
with nearly 200 feet high.

86. Stems of this kind are found only in Monocoty-
ledonous plants (406 ).

III. EXOGENOUS STEMS.

87. The third class of stems consists of those in
which are ebserved concentric layers of vascular tissue,
arranged symmetrically round a central eolumn of cel-
lular tissue, enclosed by a hollow cylinder of bark, and
covered, in annuals, biennials, the annual stems of
perennials, and the young stems or shoots of trees, by
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a cuticle or epidermis. The parts which this kind of
stem presents for consideration are,—1. The Epider-
mis ; 2, The Cellular or Herbaceous Integument ; 3.
The Bark; 4. The Wood ; 5. The Medulla or Pith.

1. The .Epidmis or Cuticle.

88. The epidermis is a thin membrane, or, as some
say, a layer of cellular tissue, which covers every part
of the plant, extending from the delicate fibril of the
100t to the no less delicate leaf of the flower, over
every organ except the anther and stigma. In young
stems 1t is very distinct and entire, but when the trunk
has increased much in size it is torn, as in the Elm, or
falls off in patches, as in the Birch and.in the Plane,
and on the trunks of all trees is torn and ecracked in
every direction. It is much less prone to decomposi-
tion than the other parts of the vegetable, and is easily
regenerated in a young stem, but never on leaves or on
annual stems,

89. The cuticle is described by some as consisting
of a layer of fine membrane provided with pores, and
covering a sort of cellular network. These pores
open by an oval aperture, surrounded by a small pro-
minence (which is supposed to open or shut the aper-
ture as circumstances may require), into small bags or
vesicles in the cellular network, in which the vessels
terminate. On the leaf the cuticle is a very important
organ,

90. These pores or stomata give free passage to
moisture. They are found only on parts exposed to
the air, and which evaporate freely. Roots, fleshy
fruits and seeds, and those parts of aquatic plants which
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are submersed, are destitute of stomata. Water, or
a moist atmosphere, closes the pores, as evaporation
cannot then take place. In dry weather, or when the
sun is shining, the pores are open.

91. The cuticle is supposed to protect the parts
underneath from the too direct action of air and water,
and to prevent too great evaporation of the fluids. Tt
affords little protection from the action of heat or cold,
except when covered by a thick hair or wool, as in the
Great Mullein. On the trunks of the Fir, the Plane,
the Qak, and other trees, the office of the cuticle seems
to be performed by dead layers of bark or of herba-
ceous integument, which are pushed outwards, having
performed the functions for which they were made.

92. ¢ In forest trees, and in the larger shrubs, the -
hodies of which are firm and of a strong texture, it is
a part of little importance; but in the reeds, the grasses,
canes, and the plants having hollow stalks, it is of great
use, and is exceedingly strong; and, by the microscope,
seems composed of a kind of glassy network, which is
principally siliceous earth. This is the case in Wheat,
in the OQOat, in different species of Equisetum, and,
above all, in the Rattan, the epidermis of which con-
tains a sufficient quantity of flint to give light when
strunck by steel. The siliceous epidermis serves as a
support, protects the bark from the action of insects,
and seems to perform a part in the economy of these
feeble vegetable tribes, similar to that performed in the
animal kingdom by the shell of the crustaceous insects.
I have ascertained by experiment that siliceous earth
generally exists in the epidermis of the hollow plants*.” -

# Sir Humphrey Davy's Agricultural Chemistry.
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The Bamboo (Arundo bambos) contains much silica,
called « tabasheer.”

2. Herbaceous or Cellular Integument.

93. This is the layer of cellular tissue, which lies
immediately under the epidermis, and gives to the
leaves and young stems their green colour. It forms
the substance of the leaf, and in it the changes effected
on the sap by the atmosphere take place; hence it fre-
quently contains the proper juices. It is easily re-
paired on the young stems of woody vegetables, but
never on those of annual plants or on leaves.

3. Liber, Cortex, or Bark.

94, This 1s found immediately under the herbaceous
integument, and consists of a vascular network, the
spaces between the vessels being filled up by cellular
tissue. Neither spiral nor porous vessels (20) are
found in the bark ; it contains only proper vessels.

95. The bark consists of concentric layers, each

being composed of a layer of vascular tissue and one of

cellular tissue. There is only one layer of each in
young shoots one year old, and the layer of cellular
tissue is external, or encloses the other. A new layer
of each is formed in each succeeding year within the
old one; and thus, in trees, the bark is made up of as
many vascular layers as the tree is years old; the older
layers being pushed outwards and destroyed by the
growth of the new layers, and becoming a lifeless
crust. Hence the bark may be called ﬂndﬂgemus, or
growing from within.

96. The proper juices and secretions of the plant re-
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side chiefly in the bark, in the innermost layers; and
hence it is principally from this part that we extract
those vegetable principles so useful in medicine and in
the arts.

97. In the newly formed layers of bark, the sap,
which has been modified in the leaves by the action of
the air, descends to nourish and promote the growth
of the plant. The outer bark also serves the purpose
of protecting the new layers of wood and bark from
mjury. The old and hardened layers form an excellent
protection from external violence.

98. The bark, being the part in which the sap de-
scends to supply the plant, is essential for its increase.
If part of the bark be removed from a tree all round,
80 as to leave the wood bare, the part beneath will not
grow, the medium by which the nutritions fluids were
conveyed to it having been removed, and the tree will
ultimately perish. A graft will not take if its bark be
not in contact with that of the tree in which it is in-
serted ; and a branch will not take root when surrounded
with earth, if the part be deprived of its bark.

99. The bark is easily renewed when it has been
destroyed, if the injury be not too severe, or too large
a quantity removed ; while the renovation is going on,
it requires to be protected from the access of the air.
The renewal of the bark takes place by means of the
cambium (111), which exudes from the wood and
edges of the wound, and gradually repairs the injury.

4. The Wood.

100. The wood lies immediately under the bark,
and makes the principal bulk of the trunk and branches.
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5. The Pith or Medulla.

106. The pith is contained in the medullary sheath
or ecanal, which is in the centre of the tree, and the
sides of which are composed of vessels, chiefly spiral,
disposed in a longitudinal direction. In all plants the
pith consists of cellular tissue alone, and is of a light
and spongy character. The cells are, in general, very
regular, and of an hexagonal form : in the young shoots
of trees, and in herbaceous plants, these cells are filled
with aqueous juices, which disappear as the plant grows
older, and then they contain gas alone.

107. In herbs, and in some trees, the pith continues
of the same diameter during the whole life of the plant ;
but, in trees, it is generally obliterated by the pressure
of the woody layers. In many vegetables the pith dis-
appears as the plant grows, and the stem becomes at
last perfectly hollow, often, however, lined with a thin
coating of pith resembling cotton. This is the case in
many of the Umbellifers, as in Hemlock.,

108. The pith, it is supposed, nourishes the young
wood and the buds during the first year of their exist-
ence; and it has been observed that it retains its
moisture for a longer period near the terminal bud,
and at the parts where branches are given off,

109. Such is the structure of the stems of that very
large class of plants which constitutes the third divi-
sion.  They are found only in Dicotyledonous (408.)
plants, and they are called Frogenous, because the
wood, which is the principal part of them, increases in




36 THE STEM.

diameter by the addition of new matter at its external
surface (103).

110. In exogenous plants, the new matter being
added externally, a bark or covering is necessary to
protect it, when young and tender, from the action of
the atmosphere, and from external injury from other
causes : hence an important office of the bark. In en-
dogenous plants, the new matter, being added internal-
ly, is provided with an excellent covering, formed of
the main substance of the plant, and has no need of a
separate protecting integument. Thus the endogenous
plant is one uniform tissue from the circumference to
the centre.

111, In spring there is found between the bark and
the Alburnum a viscid gelatinous fluid, called cambium,
which, it is supposed, is the principal agent in forming
the new layers of wood and of bark. This fluid is
composed of the residue of the cambium of the pre-
ceding season, enriched and renewed by the descending
sap, and mixed with some of the secretions of the ve-
cetable.

112. M. Mirbel and others are of opinion that the
cambium annually forms a new layer of alburnum and a
new layer of bark. This is the most simple mode of
formation, and probably that which takes place. We
know that the cambium can repair the bark when it has
been injured ; and, as the new layers of wood and bark
are formed where this fluid is found, it is not unrea-
sonable to suppose that it acts an important part in
this process.

113. M. Du Petit-Thouars advanced a singular
theory, namely, that the successive formation of woody
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It consists of concentric layers, each of which is com-
posed of a layer of cellular tissue and one of vascular
tissue. In young shoots, one year old, there is only
one layer of vascular tissue, which lies upon the me-
dullary sheath (106). In each succeeding year there
are two layers formed, one of cellular tissue and one of
vascular tissue, of which the latter is the external.
Hence the age of a stem of this kind may be known
by the number of concentric vascular cylinders in the
wood ; this is easily seen, as the layers of cellular tissue
which intervene between the layers of vaseular tissue
render the latter very distinct.

101. The external woody layers next the bark are
called the alburnum,and differ from the internal layers
or true wood in being younger, softer, more succulent,
and of a lighter colour.

102. The true wood is formed by the inner layers
of the alburnum, which gradually acquire a greater de-
gree of hardness : the transition from alburnum to true
wood is, however, almost imperceptible.

103. To supply the place of the alburnum, which is
thus altered, a new layer (consisting of a layer of cel-
lular tissue and one of vascular tissue) is formed an-
nually next the bark: it is pushed inwards, and be-
comes more compact by the pressure of each succeeding
annual layer, till at last it becomes almost solid, the
sides of the vessels and cells being squeezed close to-
gether : hence the greater hardness of such trees in the
centre. Thus the wood in such stems is exogenous, or
growing from without.

104. The fasciculi or bundle of vessels which com-
pose the cylindrical layers are separated at different

B3
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points by masses of cellular tissue, extending from the
centre or pith (106.) towards the circumference, cans-
Ing an appearance of alternate rays of vessels and cel-
lular tissue. These are called MEDULLARY RAYS (from
their radiated appearance), medullary prolongations, or
insertions. The use of the medullary rays is unknown.
It has been conjectured that they serve for the hori-
zontal diffusion of the fluids.

105. The wood gives passage to the sap from the
root to the buds and leaves, and contains many of the
secretions of the plant. It has been supposed that part
of the sap rises through that part of the wood next to
the pith (the medullary sheath), and is conveyed thence
to the buds, being somewhat altered in its properties
during its course, and rendered fit for promoting the
growth and evolution of the leaves; and that the rest
of the sap rises through the alburnum (the vessels of
which, being young, soft, and not compressed, are well
adapted for the passage of fluids), and is conveyed to
the leaves when formed, there to undergo changes
which render it fit to promote the growth of the plant.
Little is known with respect to the particular functions
of each part of the wood, excepting the alburnum, the
latest formed layer of which gives passage upwards to
the sap. Thus it would seem that the new layer of
alburnum is formed for the nourishment of the plant,
by conveying the sap to the leaves; and this explains
why a serious injury of this part is so fatal.” When it
is destroyed, its office is very imperfectly performed by
an old layer, filled with secretions, or hardened, and
with the vessels contracted by pressure.
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while those whose tissue is dense require a much longer
period to attain any considerable size, as the Qak and
Elm: but the latter are capable of acquiring a much
greater size and thickness than the former. Adanson
mentions having seen in the Cape Verd Islands some
Baobabs about 80 feet in diameter, or nearly 100 feet in
circumference. These are the largest trees in the world.
Heat and moisture enable trees to grow to a consider-
able magnitude ; and hence the largest trees are found
in tropical elimes.

CHAP. IIT.—BUDS.

120. Bups are those little hodies which grow on the
surfaces of vegetables, and contain, in a dormant, or
rather latent state, the germ or rudiment of an entire
plant, or of part of a plant, ready to be developed when
the season is favourable, and capable of growing or being
enlarged in two oppotite directions (27). They are the
first results of vegetation, and the leaves, branches, and

flowers are at first contained in buds. The period of
their evolution depends prineipally on the warmth of
the season. Those in a hot-house, or in a warm expo-
sure, are first developed. Severe cold destroys them
altogether. .

121. Tt is the opinion of many botanists, that germs
or rudiments of buds exist within the plant, and are
formed at the same time as the stem and branches ;
that those only become developed which meet with an
abundant supply of sap, arising from some obstruction
n its course, which causes it to accumulate ; that they
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develope as leaves and branches, or as roots, according
to the medium in which they shoot, becoming buds
(generally so called) when exposed to light and air,
and roots when they strike into the earth ; and that the
buds arise at the axilla of the leaf (between the leaf
and the stem, at the angle formed by their meeting),
because the branching off of the fibres of the leaf from
the stem impedes the sap in its course at these particu-
lar parts. A bud may be observed in the axilla of
every leaf.

122, If a young tree be inverted, the branches being
placed in the earth, it will live: roots will come from
the buried branches, and leaves and flowers from the
roots. In this case the branches are not changed into
roots, nor the roots into branches ; but the undeveloped
buds or germs in the roots become branches, &e. when
exposed to the atmosphere ; while those of the branches
become radicles or rootlets, when developed in the
earth.

123. M. Richard enumerates five distinct kinds of
buds : the Proper or Common Bud, the Turio, the Bulb,
the Tubercle, and the Bulbil.

124. The Proper buds are those commonly called
buds, found upon the branches of trees, arbuscles, or
shrubs, in the axilla of the leaf, or at the extremity of
the twig. They are composed of scales enveloping
each other, and frequently, in trees of our climate, co-
vered with a viscid resinous substance, and having a
downy texture within, for the purpose of protecting
them from cold. These scales consist of leaves simi-
lar to those to be afterwards developed, but checked
and almost blasted by being put forth before there
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layers is caused by the development of buds, from
which, in spring, issue numerous fibres, which descend
in the cambium between the liber and the alburnum.
In gliding downwards they meet the fibres which de-
scend from other buds, and form a layer of greater or
less thickness, which soon becomes solid, and forms a
layer of wood.

114. Each bud is regarded as a separate system of
vegetation. The buds are considered so many indivi-
duals placed upon a common stock, and elongating in
two ways—upwards, forming new stems and branches,
leaves, &c.—and downwards, forming roots; the de-
scending fibres being the roots which the buds put
forth, and the cambium bearing the same relation to
the roots of the bud as the soil does to a germinating
seed. M. Thouars considers buds as analogous in
strueture and mode of development to the embryo of
the seed, which in germinating produces a young stem
analogous to the scion produced by the growth of a
bud. He calls the latter a fized or adherent embryo,
while he denominates that within the seed a Jfree em-
bryo. Thus the wood and bark are considered as
formed of the roots of the buds which are annually de-
veloped on the surface of the vegetable.

L15. Grew, Malpighi, and Duhamel, supposed that
the cambium forms annually a layer of liber, which se-
parates into two layers—an external one, which be-
comes bark—and an internal one, which is converted
nto alburnum. A new cambium exudes from the
outer surface of the internal layer, and forms a new li-
ber, which undergoes similar changes,  Every year,”
says Grew, “ the bark of a tree is divided into two
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parts, and distributed two contrary ways : the outer
part falleth off towards the skin, and at length becomes
skin itself ; the inmost portion of the bark is annually
distributed and added to the wood.” This opinion is
now abandoned, and the only theories now adopted are
those of MM. Mirbel and Thouars.

116. Whatever may be the mode in which the for-
mation of the new layers takes place, it is known that
the new matter which forms them descends from the
leaf buds or leaves, either in the innermost layers of
the bark, or between it and the alburnum.

117. If all the buds or leaves be removed from the
upper part of a branch, no increase in diameter will
take place above those that are left. If a ring of bark
be removed from a tree, the part below will not in-
crease in thickness, and the upper lip of the wound will
heal quickly, while the lower lip willnot. ~ This opera-
tion has been recommended for improving the fruit of
trees; the descending sap or cambium, being confined
to the upper part, increases the size of and enriches the
flowers and fruit developed above the place from which
the ring has been removed. This is called ringing;
care must be taken to make the ring very narrow, in
order that the parts may easily reunite: See par. 98.

118. If a ligature be placed tightly round the bark
of a tree, the part above the ligature will swell, but
not the part below; and it has been observed that the
rate of increase of the diameter of any part of a branch
or tree is in proportion to the number of leaf-buds de-
veloped above that part.

119. Those trees which have a light spongy texture,
as the Poplar and the Willow, grow very rapidly ;
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is a sufficient degree of warmth in the atmosphere.
They shrink, harden, and form an excellent protection,
till the season is more favourable, for the more inter-
nal leaves, which, if exposed while too young and ten-
der, would undergo the same fate. In trees growing
in warm climates, these external scales are often absent,
the leaf expanding without any such protection, as in
the Horse-chestnut (.Zsculus) in India: in this country
its buds are enveloped by a great number of scales.

125. They are formed in summer, when vegetation
is vigorous, and the sap flows freely in the plant, grow
a little in autumn, and remain stationary during the
winter. In spring, they partake of the general impulse
which vegetation receives from the increased heat of
the earth and atmosphere, and begin to expand ; they
become gradually enlarged ; their scales, or hyberna-
cula, are pushed aside, and the organs they protected
begin to appear. In warm countries where vegetation
is more vigorous, and the sap flows freely during the
whole year, there is less interval between their forma-
tion and evolution. In the axilla of every leaf, how-
ever young, though still in the bud, a small conical
pointed body may be observed: this is the rudiment
of the bud of the succeeding season, thus apparent more
than twelve months before it is to he developed.

126: Those which are long and pointed generally
produce leaves and branches, and are called Joliiferous.
Those which are larger and more rounded contain
flowers, and are called Sloriferous. Some contain both
leaves and flowers, and are called muwt, as Lilac (Sy-
ringa vulgaris).

127. The Turio is the bud of perennial roots, grow-
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ing from the upper part of the root, and producing the
new stem (37).

128. The Bulb has been described under the term
“ bulbous root” (50). It may be considered as a bud,
because it contains the rudiment of the future plant;
but if we consider it with regard to function, it may,
perhaps, with more propriety be viewed as a stem with
a bud, as it contains nutritious matter for the develop
ment and growth of this bud (69). Hence, in plants
with bulbous roots, the virtues are found in the bulb,
as in Onion, Garlic, Squill, &e.

129. The Tubercle has been described under the term
“ tuberous root” (46). It may be considered a short,
fleshy, subterraneous stem, the eyes on its surface be-
ing analogous to the buds on the stem.

130. ¢ Bulbils,” says Richard, ¢ are a species of small
solid or scaly buds, growing on different parts of the
plant, and capable of independent vegetation, that is,
being detached from the mother plant, they become
developed, and produce a vegetable perfectly similar to
that which gave them birth. Plants which produce
buds of this kind are called viviparous.”—* These are
either produced in the axilla of the leaves, as in the
Orange Lily ( Lilium bulbiferum), or they are developed
in the place of the flowers, as in the Mountain Garlie
(Allium _earinatum).”— Nouveaux Elemens de Bota-
nique, p. 117.

131. M. Richard considers sporules, the small bodies
which are developed in different parts of Ferns, Moss-
es, Lichens, &c., as true bulbils ; being destitute of the
radicle (414), the gemmule (413), and the cotyledon
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(405), to possess which he considers as an essential
character of the true seed.

132. Endogenous plants seldom produce more than
two or three buds, and frequently only one bud an-
nually, as in the Palm, the bud of which has the appear-
ance of a cabbage, and in the Onion, and other bulb-
ous plants. Exogenous plants have a great many buds-
Annual and biennial plants do not produce buds: they
bear a plentiful supply of seeds for the purpose of pro-
pagation.

CHAP. IV._LEAVES.

133. Leaves arve flat greenish organs, of various
shapes, growing from the stem or branches; at first
they are concealed in buds, but, as the season advances,
they are gradually unfolded, and come forth expanded,
presenting a large surface for the action of air and
light.

134. Leaves are formed by an expansion of the fibres
of the stem at particular parts. These fibres are bun-
dles of vessels, chiefly spiral and proper vessels, which
by their ramification form a network, or skeleton,
which is filled np by cellular tissue, continuous with
the herbaceous integument of the stem. The whole is
covered by the cuticle. The spiral vessels are supposed
to be derived chiefly from the medullary sheath ; while
the proper vessels are continuons with the bark. Many
of the vessels must be continuous with the alburnum.

135. When the bundle of fibres spread out imme-
diately on leaving the stem, the leaf is called sessile, as
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in the White Poppy (Papaver somniferum). See Fig.7,
the leaf of Horned Poppy ( Glaucium luteum).

Fig. 7.

136. When the fibres are clustered together for a
little way before they expand, they constitute what is
called a petiole or footstalk, as in the Horse-chestnut,
(Lsculus hippocastanum), and most trees. Hence the
leaf has been divided into the petiole, and the lamina
or dise, the leafy part. See Fig. 8, the leaf of Black
Bryony ( Zamus communis).

Fig. 8.
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137. In some cases, as in the simple leaves of the
Mimosee of New Holland, the lamina is not developed,
and the petiole becomes expanded, or leafy, in which
case it is called phyllodium.

138. The projecting lines seen on the under surface of
the leaf, and called veins or nerves, are the ramifications
of the vascular fibres which proceed from the stem.
They terminate in the surface of the leaf by a pore or
stoma (89).

139. Most leaves are divided into two lateral halves
by a large vein extending from the base to the summit.
This is a continuation of the petiole, and is called the
midrib.  From its base and sides the other veins pro-
ceed and spread in all directions. See Frontispiece,
Fig. 4, the leaf of the Common Primrose.

140. In the leaves of most exogenous (109) or dico-
tyledonous plants (408), the veins form a kind of net.
work, leaving the midrib abruptly, branching irregu-
larly among the cellular tissue, and uniting frequently
with each other. See Fig. 4.

141. In the leaves of most endogenous (82-3) or mo-
nocotyledonous plangs (406), the veins proceed directly
from the base to the apex, or diverge gradually from
the midrib, are little ramified, placed parallel to each
other, and connected by simple transverse veins, See
Frontispiece, Fig. 3, the leaf of Lady’s Slipper one of
the Orchidece.

Leaves are either simple or compound

142. In a simple leaf (Fig. 8, page 44), the petiole
18 undivided, and the lamina or disc consists of a single
piece. The simple leaf, when divided deeply, some-
what resembles the compound leaf: in the simple leaf,
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however, each division is continuous in its leafy part
with the leafy parts of the divisions on each side, so
that we cannct completely separate one division with-
out tearing more or less those between which it is
situated.

143. A compound leaf (compositum), consists of se-
veral leaves or leaflets ( foliola) attached to a common
petiole (rachis), and quite distinet from each other in
every part, so that one may be detached without inju-
ring any of the others. See Fig. 9, par. 157. Buds
are not found in the axillee (121) of the leaflets of com-
pound leaves. In them they occur only at the base of
the common petiole; and the whole is considered as
only one leaf. The branches of the petiole or petioles
of the leaflets are called petiolets, or secondary petioles.
Sometimes the petiolet, or rather the leaflet, is com-
pound, in which case the whole leaf is called decom-
pound. And when the leaflets arise from the tertiary
petioles, or branches of the secondary petioles, the leat
is called supra decompound.

According to their Duration on the stem, the leaves
are, .
144. Caducous, when they fall early, as in the Plane-
tree.

145. Deciduous, when they fall before the new leaf
appears, as in the Horse-chestnut and most other trees.

146. Marcescent, when they wither before falling, as
in the Oak and many other trees.

147. Persistent, or Evergreen (Sempervirens), when
they remain on the vegetable one winter or longer, as
the Ivy, the Pine, the Myrtle, the Common Laurel, &c.
Plants of this kind are called Evergreens.

E—
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148. In the generality of plants the leaves annually
decay, and are reproduced in the spring. It is sup-
posed that before the leaf falls there is a kind of joint
formed between it and the stem. This is effected by
the deposition of hard matter, and by the drying and
shrinking of their tissue at their junction with the stem.
In very warm climates their decay occurs at the con-
clusion of the summer, when, from the dryness of
the soil, and the evaporation caused by the excessive
heat, they are scantily supplied with sap. In temperate
climes their fall takes place in autumm, when the wea-
ther is becoming colder. "Their fall is, of course, al-
ways preceded by the cessation of the circulation in
them. This may be partly the effect of their decay
from exhaustion, but it is most probably the principal
cause of that decay. Leaves with the petioles jointed
on the stem fall first ; next, those of which the petioles
are not jointed ; and, lastly, those which are sessile,

149. Plants which are destitute of leaves are called
aphylle : Glass-wort (Salicornia), Dodder ( Cuscuta).

150. There are two sets of veins or vessels in the
leaf; one proceeding to the upper surface from the
stem, and conveying from it the sap for the purpose of
being exposed to the action of air and light. This
surface is, in trees and shrubs, constantly turned to the
light, and is said to be destitute of pores or stomata,
The other set of vessels proceeds from the lower sur-
face of the leaf to the bark, and conveys to it the sap,
now rendered fit for the nutrition of the plant. If the
leaves of a branch be placed so that the upper surface
be turned towards the earth, they will gradually re-
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sume their natural position ; and if prevented from do-
ing this, they will wither and die.

151. The under surface abounds with stomata,
through which the watery part of the sap passes off in
vapour. In aquatic plants the upper surfaces of those
leaves which float on water are provided with most
stomata, for the purpose of evaporation, as this process
cannot take place in water.

152. The leaves of succulent plants, such as the
Cactus and the Aloe, are provided with few pores, and
evaporate very slowly, and may be considered as re-
servoirs of nutritious matter for the use of the plant:
in great heats, and in a dry soil, preserving its exist-
ence by their power of retaining the fluids which are
absorbed. Plants which grow in dry and parched si-
tuations, where supplies of rain are very scarce, have
leaves of this kind. The thin small leaves of the Fir
are of an opposite nature, being provided with nume-
rous pores, and evaporating freely.

153. The leaves, it has been supposed, have the
power of lowering their temperature in the night, by
which they condense the watery vapour in the atmo-
sphere; it is then absorbed in the form of dew. In
grasses and other herbaceous plants, the leaves of which
grow vertically, and have their opposite surfaces much
alike in appearance, the absorption of nutritive mat-
ter from water, or from the vapour diffused through
the atmosphere, is carried on indifferently by either
surface. 1In trees, the leaves of which have distinet
upper and under surfaces, differing from each other
also in appearance, this absorption is carried on only

by the under surface.
2
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154. This was ascertained by Bonnet, who laid wa-
ter alternately on both surfaces of the leaves of many
trees and herbs, and found that those of the trees lived
longest when their inferior surfaces were laid on the
water ; while those of some of the herbs lived equally
well with either surface applied to the water, and of
other herbs, the leaves throve best with their upper
surfaces next the water.

155. Some leaves have the power of producing from
their margins buds capable of becoming new plants.
The seeds or buds of the Ferns (Filices) are produced
in this situation. The Bryophyllum and the Marsh
Bog-orchis (Malaxis paludosa, Ophrys p. Linn.) also
produce buds from the margins of their leaves. The
buds on the Malaxis are in the form of papillee, at the
extremity of the leaf,

156. Thus, it will be seen that leaves are organs of
great importance in the vegetable economy : they ab-
sorb nutritious matter from the vapour and other gases
diffused through the atmosphere ; discharge the watery
part of the sap by evaporation; and expose it to the
action of air and light, by which it is rendered fit for
the nuatrition of the vegetable. See 189, &e. Hence
the virtues of plants frequently reside in their leaves.
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CHAP. V.—APPENDAGES.

157. Streures. The stipules are small leafy appen-
dages at the base of a petiole or sessile leaf, of the
same structure as the leaf to which they are appended,
but frequently of a different figure. (See Fig. 9, the
leaf of White Dog-Rose.) The leafy appendages,
winging the lower part of the petiole, are the stipules.

Fig. 9.
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158. They are never found in Monocotyledonous
plants, but occur frequently in the Leguminosi and
Rosacez, and almost always in the Betulines, Salici-
new, Magnoliaces, and in the exotic genera of the Ru-
biaceze.

159. When the margins of the stipules adhere so as
to form a leafy sheath round the stem, they form what
is called an Ochrea, as in the Polygonez.

160. TexpriLs (Cirrhi). Thread-like appendages,
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generally found in plants which have feeble stems, un-
able to support themselves, as the Pea, the Vine, the
Vetch, &e. They wind spirvally round neighbouring
bodies, and thus support the plant.

161. They are supposed to be abortive petioles
(186), peduncles (211), or branches ;—petioles in the
Pea and the Vetch, peduncles or racemes (233) in the
Vine. In some species of Smilax they are considered
abortive stipules.

162. SpiNes or Thorns.  Sharp-pointed organs,
which arise from the woody or internal part of the ve-
getable. They are supposed to be abortive buds, as
n the Sloe-tree, the thorns of which are converted in-
to branches if it be transplanted to a rich soil.

168. PrickLes (dculei) avise from the bark only,
and can be easily detached, as in Rose, Bramble, &e.

164. Graxps, minute globular bodies observed in
many parts of the plant, as at the base of the sexual
organs in the Cruciferz, destined to secrete a particu-
lar juice from the general mass of fluids. This name
is also applied to the receptacles filled with essential
oil in many parts of the Aurantiace, and particularly
in the leaves of the Myrtaces» and Labiatze. These
are called vesicular glands, and may be easily seen in
the leaves of the Myrtle and of the Orange, giving
them a dotted appearance. The Ice-plant takes its
name from the number of glands on its surface, filled
with a clear, colourless, transparent liquid.

165. Hars are found chiefly on plants which grow
n dry situations, and in these cases it is thought that
they enlarge the absorbing surface, They are not
found on very succulent or on aquatic plants, In many

c2




52 NUTRITION IN VEGETABLES.

plants the hairs are the exeretory ducts of glands, as
the Nettle ¢ Urtica), the hairs of which irritate the
skin by pouring in an acrid fluid. When very thickly
set, they protect from the effects of too great heat or
cold, as in the Great Mullein.

CHAP. VI._NUTRITION IN VEGETABLES.

166. VEGETABLES consist principally of carbon (char-
coal), oxygen, and hydrogen; they also contain small
guantities of nitrogen, lime, magnesia, &c. They de-
rive the principal part of their nourishment from the
soil. The porous extremities of the rootlets absorb
the fluids with which they come into contact. These
fluids consist chiefly of water, holding in solution de-
cayed animal and vegetable substances, and various
earthy matters, as lime, alumina, magnesia, silex, po-
tassa, and soda.

167. The animal and vegetable matters are essential,
forming the main substance of the food of the plant.
Hence lands which have been covered with wood afford
excellent crops. The action of the earthy matters on
the plant is not so well ascertained. It is most pro-
bable that they act as a stimulus to the absorbing fibres
of the root ; and within the plant, as a condiment, by
their stimulating properties assisting to keep up the
action of the solids in elaborating the food ; and also
forming an important part of the secretions. In the
<oil the different earths and salts assist in decomposing
the animal and vegetable remains.

168. The food of vegetables must always be taken
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in a fluid form, as the spongioles are incapable of ab-
sorbing solid matter. Hence there is no need of teeth
for the purpose of masticating the food. The spon-
gioles cannot continue long to absorb a thick or viscid
fluid, as they would be clogged up by it, and hence a
plentiful supply of water is necessary. Water also af-
fords two of the most necessary elements of vegetable
matter, oxygen and hydrogen; and when there is a de-
ficiency of decayed organic matter, the water derived
from the atmosphere must be the principal source from
which these elements are procured.

169. Four kinds of earth are generally found in
soils : alumina, argil, or clay; sand or silex; lime or
calcareous earth ; and magnesia. These constitute two
prineipal kinds of soils; stiff, from an excess of clay,
or what is called argillaceous ; or dry, loose, and sandy,
from an excess of siliceous matter.

170. “ The silica in soils is usually combined with
alumina and oxide of iron, or with alumina, lime, mag-
nesia, and oxide of iron, forming gravel and sand of
different degrees of fineness. The carbonate of lime
is usually in an impalpable form, but sometimes in the
state of calcareous sand. The magnesia, if not com-
bined with the gravel and sand of soil, is in a fine
powder united to carbonic acid. The impalpable part
of the soil, which is usually called clay or loam, con-
sists of silica, alumina, lime, and magnesia.”— The ve-
getable and animal matters are sometimes fibrous, some-
times entirely broken down and mixed with the soil *,”

171. A stiff argillaceous soil opposes the entrance
of air to the seed, the free growth and penetration of

* Sir H. Davy's Agricultural Chemistry.
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the roots, and retains a great deal of moisture, which
enfeebles the roots, and renders the crops which grow
in it insipid, watery, or dropsical. It requires to be
mixed with a light dry earth, and to be frequently
turned up by the plough that the clods may be broken
down and pulverised. The deficiency of silex in this
kind of soil is also another cause why crops grown in
it are weak and feeble (92).

172. A loose sandy soil does not retain the moisture
afforded by the rain, which is so essential to the growth
of the plant; and, owing to its want of cohesion, can-
not fix the plant, so that when young it is liable to be
rooted up by the winds. Besides these mechanical
bad effects of a loose sandy soil, it is also inadequate
to the growth of crops from the absence of lime and
alumina, which, there is every reason to suppose, exert
such a beneficial agency on the plant (167). From
these causes, this kind of soil is also deficient in natural
vegetable productions, the remains of which afford, in
good soils, so large a proportion of the food of the
plant. A soil such as this must be improved by the
admixture of argillaceous and calcareous earth, and
must be well manured, or have a crop of some light
vegetable ploughed in with it, before it can be con-
sidered as fit for the production of a good crop.

178. Besides these, there are many other circum-
stances which affect the productiveness of soils; such
as, the facility with which they are heated by the rays
of the sun ; the length of time they retain their heat
their power of absorbing moisture from the air; the
degree of evaporation from their surface ; their power
in‘acting upon, combiningwith, and retaining the or-
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ganized matter in the soil, which is greatest in rich
soils, those which contain much alumina and carbonate
of lime, and least in sandy soils, in which the organic
matters, not being attracted by the soil, are decom-
posed by the air, or dissolved and removed by water ;
the nature of the subsoil ; and many others, upon which
it would be out of place to insist here.

174. Marl is a compound of clay and calcareous
earth ; and it is called argillaceous or calcareous, ac-
cording as clay or lime predominates in its composi-
tion. It is of great value for the improvement of soil;
argillaceous marl rendering a loose sandy soil more fit
for the growth of vegetables, and calcareous marl per-
forming the same office to a stiff argillaceous soil.

175. Lime is of great value in the improvement of
soils. By its caustic nature, or its affinity for carbonie
acid and water, it assists in decomposing the various
organic matters in the soil; it acts as a stimulus to the
absorbents of the root; and, by its firmness and cohesive
properties, while at the same time it is not stiff and tena-
cious, forms an excellent addition to either a sandy or
an argillaceous soil. It is particularly adapted to thin
marshy soils, which are unable to retain the organic
matters which are decomposed. Marl, by the quantity
of calcareous earth which it contains, acts in the same
way as lime, though less vigorously.

176. Ploughing breaks down the earth (63); ex-
poses it and the various organic substances in the soil
to the action of the atmosphere, the oxygen in which
aids in the decomposition of any organized matter
which may be present ; and mixes thoroughly the dif-
ferent ingredients in the soil.
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177. Manure enriches the soil by supplying the most
essential matter for the nutrition of vegetables, de-
cayed animal and vegetable matter. Soils which have
become exhausted, that is, which have been deprived
of their organic ingredients by a succession of crops,
require to be invigorated by the admixture of more
organic substances. This is done by means of manure,
which is composed of the necessary material,—carbon,
oxygen, and hydrogen, &c., and in which the putrefac-
tive process has made such progress, that it is in an apt
state for having its cohesion destroyed, and being re-
duced to its pristine elements. It is rendered soluble
in water, in which state it is ready for being assimilated
to the vegetable tissue.

178. This decomposition of the organic substances
in the soil is effected partly by means of the water and
other agents present there, and by the air (assisted by
the influence of heat), and partly by the reaction of the
elements on each other, or putrefaction. The water
also acts the part of a solvent (168). Owing to the
presence of nitrogen, and their more complex nature,
animal substances are soonest decomposed. Vegetable
substances, though more tardily, ultimately yield to the
same agencies,

179. It has been observed that many plants excrete
from their roots a peculiar matter which varies in the
different kinds of plants. This matter, it is probable,
consists of those parts of the sap which are not adapt-
ed for the nourishment of the vegetable, and which
have been absorbed along with the nutritious particles,
as the spongioles, it is supposed, have not the power
of distinguishing between the different substances that
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ascends through the medullary sheath is destined for
the nourishment of the young buds, and that it under-
goes some change in passing to them from the sheath.

187. The greater part of the sap ascends through
the alburnum to the full grown leaves, which afford it
an outlet by evaporating part of it, and sending the
rest through the proper vessels to the bark, thus con-
suming rapidly what they receive.

188. The cause of the ascent of the sap is not well
ascertained. Some have ascribed it to the influence
of heat, others to capillary attraction. It seems to de-
pend upon some principle not connected with the vital
properties of plants: it has been found that if a root
full of moisture be surrounded with very dry earth,
the fluid will pass from the root into the latter : and
the known effects of heat would seem to corroborate
this opinion. It has been aseribed to a vital irritabili-
ty in the vessels, to the influence of electricity, and by
M. Dutrochet to Zindosmose. This celebrated physio-
logist found that mucilaginous fluids have the property
of overcoming the power of gravity, and ascending in
small tubes with a force capable even of overcoming
the pressure of the atmosphere, when in contact with
membrane or other organized tissue closing the bottom
of the tube ; the fluid gradually works its way through
the membrane or other tissue, and ascends to a great
height in the tube. To this phenomenon he gave the
name of Endosmose, and applied it to the explanation
of the ascent of the sap in vegetables.

I89. The sap, when it arrives at the leaves, is de-
prived of its watery part b y exhalation or evaporation,
this being dissolyed in the atmosphere when it comes
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into contact with it. This takes place principally un-
der the influence of light and heat. Hot and dry
weather greatly facilitates this operation, as Hales as-
certained by experiments on the Sunflower ( Helianthus
annuws ), which was found in such weather to transpire
thirty ounces daily, being one-half more than its ave-
rage quantity. The watery part of the sap, having
performed its office of dissolving the solid matter ne-
cessary for the nutrition of the plant, thus rendering
it fit to be absorbed by the spongioles, is discharged as
of no further use.

190. This transpiration sometimes becomes sensible,
as in cabbage leaves, and at the summit of the leaves
of many of the Grasses. This is observed chiefly in
the morning, the vapour having been condensed by the
cold during the night; the first rays of the sun, how-
ever, cause evaporation to take place, and econtinue
during the day to preserve the exhaled vapour in a
gaseous form. A field of young corn presents a beau-
tiful sparkling appearance in a cool dull evening, the
tip of every leaf being surmounted by a glittering
drop of condensed transpiration. Heat seems to have
the power of opening the stomata, and thus facilitating
the evaporation.

191. An important operation, it is supposed, is car-
ried on by the leaves when under the influence of light.
They exhale oxygen gas, derived from the carbonic acid
in the atmosphere, and from that conveyed to them in
the sap. The earbon is refained, being an important
clement in the composition of vegetables. Light, then,
it is generally believed, causes the accumulation of

carbon, and the expulsion of oxygen.
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are presented to them, but absorb promiscuously all
fluids with which they come into contact.

180. This matter, being rejected by the vegetable,
must therefore be injurious, or at least of no use, to a
vegetable of the same kind ; and hence a succession of
crops of the same plant, or even of the same family of
plants, become gradually degenerated and of an infe-
rior quality; while, on the other hand, any crop or
succession of crops is followed with advantage by a
crop of another family, as it is found that it can make
a good use of the exudation from the roots of the for-
mer.

181. This excretion from the roots may be consi-
dered a kind of manure, calculated, however, to be be-
neficial only to plants of a family different from that
which produced it ; and this is a principle capable of a
most important and extensive application in agricul-
ture, as, by a judicious succession of crops, we are en-
abled to provide from each crop a sort of manure for
that which is to succeed it.

182. The fluids thus absorbed undergo some modi-
fication in their course from the fibrils of the root to
the stem, being most probably acted upon by the se-
cretions of the plant which they meet. They then be-
come what is called sap, a watery sweetish fluid, con-
taining various salts, the organic matter which has
been absorbed transformed into mucilage and sugar,
and a large proportion of water (495).

183. The sap is found in the woody part of the stem,
through which it begins to ascend towards the branches
early in spring. Ag this period it may he easily col-

c 3
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lected by piercing the woody parts in the Vine, Birch,
or Maple, when it will flow out in great abundance.
It rises or falls in the vessels according to the tempe-
rature of the atmosphere, heat distending the vessels,
and promoting the free and vigorous circulation of the
sap, and being perhaps the first stimulus to its ascent
m the spring. It has long been a matter of dispute
through what organs in the wood the sap rises, whe-
ther by the cells, the vessels, or the intercellular ca-
nals (17). It is difficult to conceive how the sap can
pass through the cells so rapidly as we know it some-
times ascends in the tree. The intercellular canals
also, from their not being regularly continuous, must
offer considerable difficulties; it is most probable that
the vessels are the organs which convey the sap up-
wards : they seem best fitted for this purpose.

184. By promoting the flow of the sap, heat is fa-
vourable to the growth of plants, and their vegetation
is often accelerated by the application of artificial heat,
which is called forcing. The greater size, and quicker
and more vigorous growth of vegetables in tropical
climates, is owing partly to this cause and partly to the
influence of light, to which they are more exposed in
such countries (196 ). _

185. When the buds are developed and have put
forth their leaves, they cause the sap to flow more
equally and steadily, by constantly consuming what is
presented to them ; and if the wood be now pierced,
little or no effusion of sap takes place, the leaves draw-
ing it towards them as it is required, and removing
large quantities of the watery part by evaperation.

186, It is supposed that that part of the sap which

i
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stance. Saussure made plants vegetate in water and
in an atmosphere, both of which were completely de-
prived of carbonic acid, and found that they did not
thrive ; but if carbonic acid were in the atmosphere,
they flourished and arrived at maturity. Plants have
been made to grow in dried earth, in flowers of sul-
phar, in a soil made of pounded glass and quartz, in all
of which they could procure ne carbon, which must
consequently have been derived from the atmosphere.
When a newly-formed or barren soil is first beginning
to be clothed with vegetation, the oxygen, hydrogen,
and carbon must be derived solely from the atmosphere ;
and 1t is only by drawing largely from this source,
through the medium of the vegetables growing upon
them, that soils can at last become able to support the
growth of more perfect vegetables.

196. Light, it is also known, is absolutely necessary
for the healthy existence of the plant, and its opera-
tion, when it is in full power, seems to consist in caus.
ing carbon to be deposited, as plants grown in the dark
are tender, feeble, and insipid, wanting many of those
properties which, it is probable, must depend on the
presence of carbon. If a plant be kept in the durk or
etiolated, the green parts become of a sickl y white co-
lour, and indeed the whole plant becomes soft and
feeble. There is a deficiency of carbon, which is ne-
cessary to the firmness and stability of the plant and
the development of the green colour. This is well
seen in the Garden or Heading Cabbage, the internal
leaves of which are white and tender, while the exter-
nal ones are strong and fibrous, and have the green co-
lour properly developed. When vegetation proceeds
in the dark, the plant loses its peculiar virtues, and all
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the fluids are nearly alike, possessing a mild sweetish

taste. Too much light, or great intensity of light, by |

increasing the evaporation and the accumulation of car-
bon, renders all the parts of the plant more solid, stiff,
and hard, and thus impedes its free growth.

197. These considerations, then, viewed by them-
selves, and in the absence of any decisive experiments,
would seem to lead to the opinion, that plants do gain
carbon by their action on the air. It may be observed,
on the other hand, that vegetables can, in most cases,
acquire a sufficient quantity of carbon in the soil, and
that, when there is a sufficient provision for any end
from one source, it is not likely that there should
be another means constantly in operation conducing
to the same end. This objection gains still more
weight when we consider that leaves actually do, in
certain cirecumstances, give out carbon (in the form of
carbonic acid) ; rather an anomaly if they also take it
in. Did we find that vegetables only take in carbon
from the air when they cannot find it in the soil, in the
same manner as they absorb moisture from the atmos-
phere when they cannot procure it by their roots, we
should be enabled to form a rational theory of vege-
table respiration. It is possible that this may be the
case, and that, in some of the experiments which have
been made, there may have been a deficiency of car-
bon in the sap of the plant, which might lead to the
absorption of carbon from the air, while this might not
be the case in others.

198. It has been supposed that the expulsion of car-
bon may be for the purpose of relieving the plant from
an excess of this substance; and if it be allowed that
the nature of the action which goes on in the leat be

ke, st e
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192. During the absence of light, in the night-time,
a very different process is carried on: the leaves ab-
sorb oxygen, and give out carbonic acid.

193. The action of the leaves of plants on the at-
mosphere is a subject which is still involved in consi-
derable obscurity. The experiments of Priestley, who
discovered that leaves exert an action on the atmo-
sphere, were supposed to shew that the geuneral effect
of vegetakle respiration is the addition of oxygen to
the atmosphere. From an extensive and interesting
series of experiments instituted on this subject, Mr
Daniel Ellis was of opinion that plants consume more
oxygen than they give out, and add to the carbonic
acid in the atmosphere; and that they do not derive car-
bon from the action of the leaf on the air. Subsequent-
ly, Sir Humphry Davy was led from some experiments
to adopt Priestley’s opinion, that plants purify, or add to
the oxygen of the atmosphere, gaining carbon from that
source. There is still wanting a series of experiments
sufficiently vavied and accurate to enable us to pro-
nounce upon this point.

194. It would appear, if we attempt to dvaw any
conclusion from the experiments at present known,
that, in clear sunshine, plants decompose carbonic acid
derived from the sap or from that in the air, retain the
carbon, and give out the oxygen; that in diffuse day-
light or cloudy weather, they sometimes perform this
process, and sometimes give out carbon, which unites
with the oxygen of the air, and forms carbonic acid :
and that during the complete absence of light, they
mostly perform the latter process. This, however, is
such an obscure and unsatisfactory view of vegetahle
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the leaves. The pores are closed or contracted by the
absence of heat, and the whole plant must be in a con-
dition differing considerably from its state during the
day.

201. From what has been said, it will be seen that
we are still very much in the dark regarding the na-
ture and uses of the action which takes place in the
leaf, and the influence of external agents upon it. It
is not unreasonable to suppose that the leaf is not re-
gulated in its action entirely by the degree of light
present. It must be borne in mind, that a plant is a
being endowed with life, and capable, to a certain ex-
tent, of adapting the exercise of its functions to the
circumstances in which it may be placed; and we may
fairly presume, that the amount of carbon taken in by
the leaf, or given out by this organ, will vary much ac-
cording to the quantity in the sap derived from the
soil, which, it is evident, must be very different in dif-
ferent situations *,

202. The sap, having in the leaf been rendered fit
for the nutrition of the plant, descends in the inner-
most layer of the bark, being here called proper juice,
assists in preparing the cambium, which acts such an
important part in the formation of the new layers of
wood and bark, and produces the different secretions
which ave found in the vegetable. Of these secretions,
it is most probable that some are destined to renew
the cambium along with the descending sap of the en-
suing season, and some to qualify the ascending sap to
promote the evolution and growth of the buds (105).

# For (he fullest view of the state of this interesting question, I must refer
to the works of Mr Ellis.




(67 »)

SECTION III.

ANATOMY AND PHYSIOLOGY OF THE
REPRODUCTIVE ORGANS.

203. Tur Reproductive Organs are those which
serve for the continuation of the species. Kvery plant
possesses some means of reprﬂduciﬂng its kind : of these
there is an infinite variety, from the simple homogene-
ous masses of cellular tissue which form the whole re-
productive organs (sporules) of the lower tribes, up to
the complex and elegant apparatus of flower and fruit
which we observe in the higher orders, as in the Ap-
ple or Lily. They form the seed or rudiment of a
new plant similar to that which produced it. At pre-
sent we shall speak only of the reproductive organs of
flowering plants.

CHAP. I.-THE FLOWER.

204. The Flower, taken in its widest sense, consists
of the Bracte:we, the Peduncle, the Calyx, the Corolla,
the Stamen, and the Pistil. The bractee and peduncle
may be congidered appendages. Fig. 10.

In the accompanying figure, a

is the peduncle, b the calyx, ¢
corolla, d the stamens, and e the
pistil, in the Deadly Night- 7
shade (Atropa belladonna).
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205. Of these, the stamen (292) and the pistil (313)
are the essential organs, as fructification in flowering
plants can be carried on without the assistance of the
others, of which more than one are occasionally want-
ing, but never without the co-operation of both these
organs. Hence they in particular receive the name of
sexual organs.

206. They generally exist together in the same
flower, which in this case is ecalled hermaphrodite, or
perfect.  When only one of them is present, the flower
1s termed wniserual, as in the Willow. The flower
with the stamen is called the male or barren flower, bhe-
cause it fertilizes the pistil, and itself produces no seed :
the one with the pistil is called the female or fertile
flower, because it bears the fruit and seed.

207. When male and female flowers grow on the
same plant, it is called moncwcious, as in the Oak ( Quer-
cus). When the male and female flowers are on diffe-
rent plants, they are called diccious, as in the Willow
(Saliz), the Hop (Humulus). When hermaphrodite,
male, and female flowers are found irregularly set on
the same plant, or on different plants, they are called
polygamous, as in a species of Bed-straw ( Galivin cru-
etatum).

208. The calyx and corolla are envelopes which co-
ver and protect the sexual organs, and probably perform
some important function connected with air and light :
the peduncle gives support to the envelope and the
sexual organs, and connects them with the stem ; and
the bractea is an appendage which protects the flower
in the bud, and in some cases supplies the place of the
calyx.
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209. The flower is considered by modern physiolo-
gists as composed of several whorls of metamorphosed
leaves or bractez ; the calyx being the lower or exter-
nal whorl, the corolla the next, the stamens the next,
and the pistil the inner or last whorl.

210. Plants of this kind are called phenogamice, or
flowering, because they produce flowers; sexual, be-
cause they have sexual organs (205) ; embryonate, be-
cause they possess an embryo (403) or particular form
of seed ; cotyledonous, because the seeds are provided
with cotyledons or seed-lobes (405) ; and vaseular, be-
cause they contain spiral vessels (20). They receive
these names to distinguish them from a class of plants
which are destitute of spiral vessels, of cotyledons, of
an embryo, of sexual organs, and of flowers (424).

I. THE FPEDUNCLE.

211. When the flower is attached to the stem or
branch by means of a stalk, this organ is called a pe-
duncle ; see a, fig. 10, par. 204. When there is no pe-
duncle, the flower being attached by its base, it is said
to be sessile, as in Common Star-thistle ( Centaurea cal-
citrapa), and in Dodder ( Cuscuta).

212. The peduncle is called a scape when it grows
from the root, as in Primrose and Cowslip (Primula
vulgaris and P. veris), Lily of the Valley ( Convallaria
magalis). '

213. When the peduncle is branched, each of the
divisions is called a pedicel; and the term rachis is ap-
plied to the main stalk from which the pedicels spring:
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II. THE BRACTEA OR FLORAL LEAF AND ITS MODI-
FICATIONE.

914. Most flowers arvise from the axilla of a leaf:
this leaf, when different from the common leaves of
the plant, is called a bractea. It sometimes resembles
very much the other leaves of the plant, being smaller
however, and closer to the flower; and at other times
is very different from them both in colour and form,
as in the Hydrangea, and in Purple Cow-wheat (Me-
lampyrum arvense). In the Lime-tree ( Tilia europea),
the peduncle avises from a lanceolate bractea. The
leaves of the tree are broad, cordate, and serrated.

915. All leaves between the bractea and the calyx
(249) ave called bracteolce.

916. An involucre consists of several bractese thickly
set in a kind of whorl around the base of the flower,
as in the Anemone, the Daisy (Bellis), and many
others. The bractew are always called an involucre in
the Umbel (237) and the Capitulum (245). The in-
voluere is triphyllous, composed of three leaves, in the
Anemone ; tetraphyllous, pentaphyllous, &c. See Fig.
16, par. 239.

917. When there is round the pedicel (213) a whorl
of floral leaves like a small involucre, they receive the
name of involucellum ov partial involucre, as in the Car-
rot (Dauvcus carota), which has an involucre of many
Jeaves at the base of the peduncle, and a smaller one
at-the base of each pedicel. In this case the proper
s voluere receives the epithet of general, or universal.

See Fig. 16, par. 239.
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218. The spatha is a sheath completely en closing the
flowers before their expansion, and bursting longitudi-
nally to make way for them, as in Snowdrop ( Galan-
thus nivalis), Daffodil { Narcissus), Onion (Allivm), and
Wake Robin (drum maculatum). In the latter ex-
ample it encloses a spadix (243), and some restrict the
term to this ease. It is a sort of bractea or floral leaf,
and Sir J. Smith gives it this name in the bulbous ge-
nera mentioned above. Many of the Palms have a
spatha of a woody consistence. See I ig. 17, par. 243,
the Wale Robin.

219. The glume or husk is something between a

Fig. 1. bractea and a calyx (249), and is
found in Gramines and Cyperaces,
Which are destitute of a pro per calyx,
This term is most generally applied
to the outer and thicker set of scaly
leaves next to the sexual organs (205)
in Grasses, two in number, and em-
bracing each other at the base, Fig.
7 11, in which are seen the outer scales
(glume ov calyx), and the inner scales
(corolla), with the awn attached. The
stamens and pistils are removed,

220. Dr Hooker and Sir J. Smith consider the outer
and inner coverings as calyx and corolla ; and the for-
mer applies the term glume or valve to the individual
pieces or leaves of each, (Hooker’s Brit. Flora, p. 26.)
Mr Brown applies the term glume to the outer cover-
ing, or calyx of Hooker, and considers the thin inner
govering as the true perianth (247). These small thin
leaves or scales are called palee by some (Lindley's
Synopsis of the British Flora, p. 293). When these
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scaly leaves enclose several flowers, they are with pro-
priety called bracteze. The term scales is applied to
the minute bodies at the base of the ovary in the grasses
(nectary of Linnwus and Smith, see par. 290).

221. According to Mr Lindley, the glume is to be
distinguished from the calyx by its leaves being alter-
nate and not verticillate. He considers all these scaly
leaves as bractese. The bristly spiral appendage, call-
od arista or awn, is attached to the inner covering.

IlI. THE INFLORESCENCE.

2292, This term is used to express the manner in
which the flowers are arranged on the plant.

993. The flowers are called solitary, when they grow
separately at distant points of the stem, as Round-leaved
Toadflax (Linaria spuria).

994, Opposite the leaves, when the flower is at the
same height on the stem, and opposite to a leaf, as Nar-
row-leaved Water Parsnip (Sium angustifolivm).

995. Awillary, when in the axilla of a leaf, as in the
Ivy-leaved Speedwell ( Veronica hederifolic).

996, Eatra axillary, or lateral, when the flower grows
from the side of the origin of a leaf, as in Common
Garden Nightshade (Solanum nigrum).

927. Epiphyllous, when the flower grows on the sur-
face of the leaf, as in Butcher's Broom (Ruscus aculea-
tus).

The flowers are said to be in the farmqf a

998, SPIKE (spica), when they are placed simply along
. common stalk or axis, as in Plantain (Plantago), the
genus Orchis, Wheat (Triticum hybernum), Great Mul-
lein ( Verbascum thapsus)- :
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229. The term has also been applied to flowers in
this form when the peduncle is very short, as Spiked
Speedwell ( Veronica spicata), which Dr Hooker calls a
spicate raceme (233), Common Lavender {Lawndufa
spicata), Foxglove (Digitalis), &c.

230. The spike generally grows erect: and the ex-
pausion of its different flowers is progressive, the lower
ones frequently having faded before the upper ones
have opened.

231. The term spikelet (spicula)is applied to Grasses
with many florets within one calyx (Smith), set on a
little stalk, which is the spikelet, as in Meadow Grass
(Poa), Ryegrass (Lolium perenne).

232. The spike is sometimes unilateral (secunda), the

flowers all leaning to one side, as in Matgrass (Nardus
stricta).

The Flowers are in the Jorm of a

233. RACEME, or cluster, when they are numerous,
Fig. 12. Fig. 13.
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distant, peduncled, and arranged along a common stalk ;
differing from the spiked form only in having pedun-
cles, and in being more distant, as Common Red Cur-
rant (Ribes rubrum ; see Fig. 12.), Barberry (Berberis
vulgaris).

234. The PanicLe resembles the raceme, but the
peduncles are branched, longer, and more loose and
distant, as in London Pride or None-so-pretty (Sari-
fraga umbrosa), Oats (Avena sativa), Fig. 13, and many
Grasses,

235. The CorvymB has the peduncles arising from
different heights on the stem, but long in proportion to
their distance from the summit, so that all the flowers
are nearly at the same level, as in Common Yarrow
(Achillea Millefolium), Fig. 14, and many others of the
order Composite. -

936. The CymE has the peduncles arising from the
same point, but irregularly divided into pedieels, which
do not proceed from one central point, the flowers be-
ing nearly at the same level, as in the Elder (Sambu-
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cus mgra), Kig. 15, the Guelder-Rose ( Viburnum), and
the Wild Cornel or Dogwood (Cornus sanguinea).

237. The UmerL has all the peduncles nearly equal
to each other, springing from the same point, diverging
like rays, thesflowers in a globular or semi-spherical
form, and the pedicels arising regularly from a central
point: Fig. 16, Mountain Stone Parsley.

238. The umbel is simple, when each peduncle is
single flowered, as in Broad-leaved Garlic (Allivm 1er-
sinum), Cowslip (Primula veris).  When the flowers of
a simple umbel rise nearly to the same level, Richard
calls it a sertulum.

239. The umbel is compound, when each peduncle at

Fig. 16. one point divides into many
; nearly equal pedicels, which
bear the flowers. This is
the case in the ‘Carrot (Deee-
cus Carota), Parsnip (Pasti-
nace sativa), Hemlock ( Conj.-
um maculatum), and the rest
of the Umbelliferz.

D 2
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240. The peduncles, taken together, form the um-
bel: the pedicels at the extremity of each peduncle
form what is called a partial umbel.

941. The THYRsUs is a panicle in which the pedun-
cles are irregularly divided, but sometimes have an
umbellate form, and the middle branches of which are
longer than those at the base or summit, as the Lilac
(Syringa vulgaris), the Vine (Vitis vinifera). Some
consider the vine as a raceme.

949. The WHorL (verticillus) is that form of inflo-
rescence in which the flowers are arranged in a ring
round the stem, as in Common Mare's-tail (Hippuris
vulgaris), White Dead-nettle (Lamium album), Penny-
royal (Mentha pulegium), and many of the Labiate.

943. The Spapix is a spike in which the flowers
are set very close, and enclosed in a spatha, as Wake
Robin (Arum maculatum), Fig.17. It is found only in
monocotyledonous plants; in those which are naked
(248) and unisexual (206), as in the Aroidem.

Fig. 17. Fig. 16.
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244, The CATKIN (amentum) consists of a cylindrical
receptacle (291), with closely imbricated scales or brac-
tese covering unisexual flowers, as in the Walnut (Ju-
glans regia), the Fir (Pinus), the Birch (Betula), and
the rest of the Amentacez, Juss. The fir-top is a
catkin. The catkin of the Hop (Humulus lupulus) con-
tains the bitter principle which renders this plant so
valuable in brewing. See Fig. 18, the catkin of the
Hazel (Corylus Avellana).

245. The Carrrurum, head, or tuft, has the flowers
sessile, or with very short peduncles, and ranged in a
globular form, as in Common Thrift or Sea Gilly-flow-
er (Statice Armeria), Trefoil ( Trifolium), Scabious (Sea-
biosa). This is an umbel with nearly sessile flowers,
and the term has been applied also to compound flow-
ers (340), as the Thistles, in which the receptacle or
top of the peduucle swells out into a spherical shaped
body, called phoranthus (291),which supports the flow-
ers. The capitulum is found in the Dipsaces, Compo-
sitee, Calyecerea, &e.

IV. THE FLORAL ENVELOPE.

246. This consists of one or two whorls of leaves of
a peculiar form and appearance, immediately surround-
ing the sexual organs (205). When there are two
whorls, the inner, that nearest to the stamens and pis-
til, is called corolla, the outer is called calyx, and the
plant is called dichlamydeous. When there is only one
whorl, it receives the name of calyx, whatever be its

form or appearance ; and the plant is called monochic.
mydeous.
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247. Considered as a whole, the floral envelope,
whether there be one wherl or two present, receives
the name of perianth (perianthinm or perigonium).
The perianth is called simple, when it consists of the
ealyx alone ; double, when both calyx and corolla are
present.

248, When neither calyx nor corolla is present, the
plant is called aehlamydeous, and the sexnal organs are
said to be naked, as in Wake Robin (Arum).

V. THE CALYX.

249. This organ consists of a whorl of leaves placed
at the top of the peduncle, immediately below the sexual
organg, when there is no corolla; and when the latter
- is present, immediately below it. It is called flower-
cup, from embracing the lower part of the corolla,
which appears to restin it; see b, Fig. 10, par. 204,

250. When the corolla is present, the calyx is gene-
rally shorter than it, and of a green colour. When
there is no corolla, the calyx (246) is generally thick,
large, and richly coloured, having much of the appear-
ance of the corolla, as in the Tulip and the Lily, the
coloured flowers of which are considered as a calyx,
ar as a calyx or corolla united. In many monocotyle-
donous plants the ealyx is the sole floral envelope.

9251, The separate parts ot divisions of which the
calyx consists ave called sepals. When these are united
by their margins, so as to form one piece of a more or
Jess tubular form, the calyx is called smonosepalous, or
monophyllous, as in Henbane (Hyoscyamus) and the
other Solanew, and in the Labiate. The lower part,
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where the sepals are united, form what is ecalled the
tube. They are generally spread out, and remain se-
parate above, and there constitute the limb. See Fig. 19.

252. The monosepalous calyx has different terms ap-
plied to it, according to the mode in which the limb is
divided. It is

253. Toothed (dentatus), when the divisions are very
short, and have the appearance of sharp teeth.

254, Cleft (fissus), when the divisions extend about
half way down : bifid, trifid, &ec.; see Fig. 20, par. 269.

255. Partite (divided), when the divisions are very
deep.

With respect to form, the monosepalous calya is

256. Tubular ; when it is cylindrical, long, and nar-
row, as in Cowslip (Primula veris) ; see Fig. 19.

257. Ventricose (urceolate) ; the tube swelled, but be-
ecoming narrow near the limb, like a pitcher.

258. Inflated ; thin, and dilated like a bladder, as in
Bladder Campion (Silene inflata).

259. Campanulate ; shaped like a bell.

260. Two-lipped (bilabiate) ; having its limb so di-
vided as to represent an under and upper lip, as in Sage
(Salvia), and many of the Labiatz.

261. When the sepals are separate and distinct
from each other from the base, the calyx is polysepa-
lous or polyphyllous, as in Wall-flower ( Cheirantlus
Cheiri). See Fig. 22, par. 278.

262, The calyx is called superior when it adheres to
the ovary (318), in which case it is necessarily mono-
sepalous, as every point in the circumference of the
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ovary is in contact with a part of the calyx; and the
ovary is called adherent or inferior. When there is no
adhesion, the calyx is inferior, or inserted below the
ovary, which is called free or superior. The terms
“ guperior” and “ inferior,” as applied to the various
parts of the flower, are explained in par. 302, 304, 331,
and 332,

VI. THE COROLLA.

263. This is the inner whorl of leaves, when the pe-
rianth is double, placed immediately next the sexual
organs, of a delicate texture, and generally highly co-
loured, forming the chief beauty of the flower. See
¢, Fig. 10, par. 204, It exists only when the perianth
is double, the single envelope always receiving the
name of calyx. In some cases there is a little difficulty
in finding if the perianth be double or single, as in
some monocotyledons, where the floral envelope con-
sists of six petaloid leaves, in which an outer and inner
whorl can scarcely be distinguished. In such cases,
however, some botanists speak of calyx and corolla,
considering as calyx the three leaves which appear the
more external.

264. The individual parts or divisions of which the
corolla consists are called pefals. When these are
united by their margins, so as to form one leaf, or pe-
tal, of a more or less tubular form, the corolla is called
monopetalous, as in Primrose (Primula), Foxglove (Di-
gitalis), &c. See Figures 19 and 20, page 81.

265. The cylindrical part of a monopetalous corolla
is called the fube : the upper spreading part is called

»
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or unguiculate, as in the above examples. Ranuncula-
cem, Rosacew, and Cruciferz are examples of the poly-
petalous corolla.

277. The petals are sometimes erect, as in the Water
Avens (Geum rivale) ; inflexed, the point curved in-
wards, or towards the centre of the flower, as in Car-
rot, Angelica, and many of the Umbelliferw ; refleved,
the point turned outwards.

The polypetalous corolla is reqular or irreqular. The
regular polypetalous corolla is

278. Cruciform, when there are four clawed petals
arranged in the form of a cross, as in Wall-flower
( Cheiranthus Cheiri), Turnip (Brassica), and all the
plants in the natural order Crucifers : Fig. 22, the
flower of Charlock.

Fig. 22.

279. Rosaceous, when there are five petals, with little
or no claw, spreading out like a rose, as in the Rose,
the Bramble (Rubus), Cinquefoil ( Potentilla), the natu-
val order Rosacew. See Fig. 23, the flower of Pyrus
malus (Crab-apple).

280. Caryophyllaceous, when the five petals are deep-
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ly clawed, as in Catchfly (Silene), Pink (Dianthus),
Corn-cockle ( Agrostemna Githago), and the Caryophyl-
lee.
The irregular polypetalous corolla is

281. Papilionaceous, when there are five petals, of
which the uppermost and posterior is broad and dilated ;
the two middle and lateral ones are parallel to each
other ; and the two lower are alse parallel and connect-
ed by their anterior or lower margins. The first is the
vexillum, or standard : the next two are the ale, or
wings: and the other two form the carina, or heel.
This kind of corolla is found in the Pea and Bean, and
the rest of the Leguminosex. It is called papiliona-
ceous from having a resemblance to a butterfly with
expanded wings. See Fig. 24, in which « is the vexil-
lum, b the ala (of which there are two), and ¢ the ca-
rina, or keel.

\3 -y

282. The other forms of irregular polypetalous co-
rolla, as in the Monk s-hood (Aconitum), Larkspur (Del-
phinium), Violet, &c., are incapable of being reduced
to any order.

983. The petals generally alternate with the sepals,
that is, each petal is opposite to the space between the
two sepals, not to a sepal. This is well seen in the
Crucifere. See Fig. 22, par. 278, '
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the limb. These parts are well seen in the Cowslip,
Fig. 19, par. 268.

The monopetalous corolla is regular or irregular.

266. It is regular when its figure is uniform, its in-
cisions being equal, and the parts regularly disposed
round an imaginary axis, as in the Cowslip, and in
Nightshade ; see Fig. 10, par. 204.

The monopetalous regular corolla is

267. Bell-shaped (campanulate), as in the Bell-flower
(Campanula), Bindweed ( Convolvulus), Jalap ( Convol-
vulus jalapa), and many others. See Fig. 10, par. 204.

Fig. 19. 268. Twubular, when the tube

2 is long and eylindrical, as in Li-

lach (Syringa vulgaris), or cow-
slip, Fig. 19,

269. Funnel-shaped (infundibulifor-
mis), when the tube, being narrow at
the lower part, gradually widens to-
wards the limb, as in Lungwort (Pul-
monaria ), Tobacco ( Nicotiana tabacum ),
Fig. 20.

270. Salver-shaped (hypocraterifor-
mis), when the tube is long and nar-
row, and diverges abruptly into a ho-
rizontal spreading limb, as in Prim-
rose, in Cowslip, Fig. 19, Lilac, &ec.

271. Rotate, or wheel-shaped, like the last, but with
a very short tube, as Borage (Borago), Nightshade
(Solanum).

272. Ventricose, or urceolate, pitcher-shaped, con-

D3
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tracted at the orifice, as in Heath (Frica), sometimes
called campanulate.
273. The monopetalous corolla is irregular, when
the incisions are not uniform, or the opposite sides are
Fig. 2. irregularly placed round an imaginary
axis, as in Toadflax (Linaria), Snap-
dragon (Antirrhinum). See Fig. 21,
the corolla of Ground-ivy (Glechoma
hederacea.)

The monopetalous irregular corolla is

974. Ringent, labiate, or bilabiate ;—gaping, like the
mouth of an animal, the tube widening at the upper
part, and the limb being divided transversely into two
unequal parts ; one, called the upper, sometimes longer
than the other, or lower one; as in Sage (Salvia),
Dead-nettle (Lamium), Ground-ivy ( Glechoma), Fig.
921, and all the Labiatee. In some, the lips are nearly
equal in length, as in Thyme, Bugle (Ajuga), Marjo-
ram ( Origanum), &c.

975. Personate, when the tube is expanded, and the
orifice narrowed by the approximation of the two lips,
which are unequal, as Toadflax (Linaria), Snapdragon
(Antirrhinum). The corolla of the Foxglove is some-
times called personate, sometimes campanulate unequal.

976. When the petals are separate and distinct from
each other from the base, the corolla is polypetalous, as
in Raphanus Raphanistrum (Wild Radish or Jointed
Charlock), Fig. 22, par. 278 ; the Pink (Dianthus). The
lower part is called the unguis or claw ; the upper
spreading part the lamina or border. When the elaw
is large and well marked, the petal is said to be elawed
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anther. It is called prominent, when it projects be-
vond the anther ; petaloid, when it is broad and thin,
like a petal.

294. The anther is the essential part, as it contains
the pollen (296), or fecundating powder. It is of a
cellular texture, and generally consists of two cells, or
membranous bags, sometimes called lobes, the sides of
which are called valees. These are generally united
by means of a transverse body called connectivim.

295. The part at which the anther opens to emit the
pollen, is called the point of dehiscence. This generally
takes place along a line or suture, running along a
groove on the surface of each cell ; and the anther is
then said to be longitudinally dehiseent, as in the Ro-
sace. When the opening takes place only at parts of
this line, or at other parts of the anther, the anther de-
hisces by pores, as in the Ericinew, Solanum, &e¢.

296. The pollen is a fine powder, consisting of small
bags or vesicles, containing a mucous fluid. The func-
tion of the pollen is to impregnate the ovules (333);
and for this purpose it is scattered on the stigma (316),
on which the bags burst and emit their fluid, which is
then conveyed to the ovules. :

297. The number of stamens in different plants is
very various. Flowers with one stamen are ealled mo-
nandrous ; with two, diandrous, and so on.

298. When there are four, of which two are longer
than the other two, they are called didynamous, as in
the most of the Scrophularinew and Labiatz. When
there are six, of which four are longer than the othep
two, they are called tetradynamous, as in Wall-flower,

and the rest of the Crucifere. Sece Fig. 23, page 83.
2
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299. When they are united by their filaments, they
are called monadeiphous (Fig. 26.) if they form a tube,
as in Mallow (Malva) ; diadelphous (Fig.27.), as in the
Pea, and the rest of the Leguminosse ; triadelphous, po-

Fig. 26. Fig. 27.

lyadelphous, according to the number of separate bun-
dles or fasciculi into which they are formed. In Fig.
27, a is the pistil (313); the other bodies are stamens,
nine united, and one free, or diadelphous.

300. When the stamens are united by their anthers,
they are called syngenesious, as in the Daisy, the Thistle,
&c. This is the distinguishing character of the exten-
sive natural order Compositz.

301. When they are incorporated with the pistil
(813), they are called gynandrous, as in Orchis, and the
rest of the Orchide.

302. The stamens are Aypogynous or inferior, when
they, or the monopetalous corolla on which they are
placed, are inserted under the ovary, or pistil : as Poppy
(Papaver), Crowfoot ( Ranunculus), the Crucifers. See
Frontispiece, Fig. 5, the Common Red Poppy, in which
the stamens are seen to be inserted at the base of the

central body—the pistil, or ovary (313).
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VII. THE ZESTIVATION,

284. The various parts of the flower are folded in
different ways in the bud, and in this state afford ex-
cellent chavacters for the distinction of natural orders.
The arrangement of the parts has received the name of
@stivation, or prefloration.

The @stivation is

285. Imbricate, when each petal covers a small por-
tion of the adjoining one, as in many of the Umbelliferze.

286. Valvate, when the petals touch each other only
by their margins, as in the Araliaces.

287. Folded (plicata), or plaited, when a monopeta-
lous corolla is regularly folded, as in the Convolvula-
ee@, and many of the Solanez.

288. Corrugate, when the petals are irregularly folded
and wrinkled or crumpled, as in the Cistez.

289. Conlorted, or twisted, as in the Apocynes.

VIII. THE NECTARY.

290. This is a part of the calyx or corolla, and the
term was applied by Linnzus to any irregular part at-
tached to either of these organs, as in the Columbine
(Aguilegia), the five petals of which terminate inferjor-
ly in a sort of spur, which is the nectary. In the Vio-
let, the lower petal is spurred at the base, or has a
nectary : in the Crowfoot (Ranuneulus), each petal has
a small square body, or nectary, at the base. The term
is applied to the elongation of the calyx in the Indjan
Cress ( Tropeolum majus) ; to the glands found at the

1
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base of the stamens in the Crucifers; and to the two
petal-like bodies or long stalks concealed within the
helmet-shaped leaflet of the Monk's-hood (Aconitum).
It has been supposed that it secretes and contains the
honey. The calyx or corolla is called spurred (calca-
rata), when there is a spur or nectary, or prolongation
of the base.

IX. THE RECEPTACLE.

291. Thisis the extremity of the peduncle or pedi-
cel, and to it the calyx, corolla, and stamens are gene-
rally fixed. It is also called torus. It is very promi-
nent in the Composite, as the Thistle (Carduus), the
Daisy (Bellis), and in them is called phoranthus by
Richard. It is conical in the Daisy, hairy in the
Thistle, chaffy in Burdock (Aretium). In the Ranun-
culus or Crowfoot, and in the Poppy, the pistils rest
upon this organ, and the stamens, calyx, and corolla
are inserted into it. The part of the Strawberry which
is eaten is the enlarged receptacle.

X. THE STAMENS.

292, These are next to the perianth,
being enclosed by it, and each consists of
two parts, the filament and the anther ;
the former supporting the latter, which is
the essential part. In Fig. 25, @ is the
filament, and b the anther of the Crocus

993. The filament is the long slender
body fﬂﬂrming the lower part of the sta-
men, and swelling out superiorly into the
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303. The stamens are perigynous,
or around the ovary, when they are
inserted into the calyx, as in the
Rose, and other Rosace. See Fig.
28, the flower of the Dog-rose, the
petals being removed.

304. The stamens are epigynous, or
superior, whgn they are inserted above
the ovary, or when united both with
the calyx and ovary, as in the Umbelliferz. See Fron-

tispiece, Fig. 6.

305. The terms “ inferior” and ¢ superior” are often
applied to the perianth, indicating the same situation
in that organ, as when applied to the stamens. The
situation of the stamens is a point of great importance
in a natural arrangement of plants.

306. In general the stamens correspond with, or are
opposite to, the sepals, being alternate with the petals,
or opposite to the spaces between them; and they are
frequently of the same number as the petals, or some
multiple of that number.

307. The stamens are frequently changed into petals,
and are considered as modified petals (209); the fila-
ment being analogous to the claw (276), the anther to
the lamina (276). And as the petal is considered as a
modified leaf, the stamen must necessarily be also a
modified leaf, the filament representing the petiole (136),
and the anther the lamina or disk of the leaf (136).

XI1. THE DISK.

308. This term is applied to the fleshy part that oc-
casionally intervenes between the stamens and the pis-
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til, and is often an expansion of the receptacle (291).
It is

809. Hypogynous, when it is between the receptacle
and the ovary, which is in this case superior (331),
Crucifere, Labiatze.

810. Perigynous, when it lines the tube of the calyx;
Rosacew, Pomaces.

311. Epigynous, when it is placed above the ovary,
which is inferior (332); Umbelliferz.

312. The insertion of the stamens and position of
the disk always correspond. The disk is always found
in the Rosace®, Labiat@, Umbellifere, Boraginez. In
Peony, it is in the form of a shallow eup, surrounding
the base of the ovary.

XII. THE PISTIL.

313. This organ stands in the centre of the flower,
rig. 0. and appears to be a continuation of the
peduncle. It consists of three parts; the
ovary or germen, the style, and the stigma.
In general, there is only one pistil, as in
the Poppy. Sometimes, however, there
are many, as in the Ranunculus. See -
Fig. 29. (Atropa Belladonna), in which a
is the ovary or germen, b the style, and
¢ the stigma.

314. The ovary is the lower and thicker part, con-
taining the ovules (333). It consists of one cell or
more, each of which may be considered a distinct ovary.

315. The style is the long cylindrical body placed
upon the ovary, and terminates superiorly in the stig-
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ma, which it supports. The style is not essential,
being frequently absent. It is generally continuous
with the apex of the ovary. In some cases, it arises
from the side of this organ, being then called lateral :
as in Lady's-mantle (Alckemilla vulgaris).

316. The stigma is of a glandular nature, being ge-
nerally covered with a viscid fluid ; and is essential, as
it receives and exerts a peculiar action on the fecunda-
ting pollen (296). It is called sessile, when the style
is absent, being then placed immediately above the top
of the ovary; Poppy (Papaver). See Frontispiece,
Fig. 5.

317. The pistil is frequently attached to the recep-
tacle by a prolongation of the substance of the latter,
called a thecaphore or gynophore. In the Strawberry
(Fragaria vesea), the fleshy part which is eaten is the
gynophore, the little whitish bodies being the pistils ma-
tured.

318. The observations of modern physiologists, par-
ticularly of M. De Candolle and Mr Brown, have led
them to consider the pistil as the modification of a leaf,
or of a whorl of leaves, growing vertically. To a leaf,
in this modified state, they have given the name of ear-
pel (carpellum).

319. They describe a carpel as being formed of a
folded leaf, of which the upper surface is turned in-
wards, the under surface outwards, and the margins
are united, thus forming a hollow case or ovary.

320. The margins produce interiorly one or more
buds (155), which are the ovules (333). The regular

mode of production is a vertical row of buds on each
margin,
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321. The gynophore (317) is deemed a modification
of the stalk of the leaf or leaves which form the pistil ;
the style an elongation of the midrib: and the stigma
the apex of the midrib endowed with a secreting pro-
perty.

322, In many flowers, the styles and stigmas remain
separate, while the ovaries are closely united: and
sometimes the reverse takes place. Originally, how-
ever, each carpel has a separate style and stigma. .

323. The ovary is considered as formed of the lami-
na or disc of the leaf which became the carpel, and is a
hollow body, containing the ovules or rudiments of the
seeds. Its cavities are called cells. When there is
only one cell in.the ovary, it has been formed of a single
carpel or modified leaf; or by the obliteration of the
dissepiments (324), as in Poppy.

324. In the many-celled ovary, each cell is formed
of a single carpel, and the partitions between the cells
are composed of the contiguous sides of the carpels.
The partitions are called dissepiments. They are verti:

cal, formed of two layers, and equal in number to the

carpels of which the ovary is formed.

325. The ovary is unilocular, bilocular, &c., accord-
ing to the number of cells.

326. Where the margins of the folded leaf or carpel
unite, there is interiorly a thickening of cellular tissue,
forming what is called the placenta or trophosperm. 1t
is this body that bears the ovules.

327. The carpels, like leaves on a branch, are deve-
loped round a central axis, towards_which all their
margins are turned; and the placentz, being formed
at the margins of the leaves, are almost always next

-
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this imaginary central line or axis, running down inte-
riorly on the edges of the carpels. And hence the dis-
sepiments appear to run backwards or outwards from
the placentz.

328. The placentw are central, when in the situation
described in the last paragraph, the dissepiments being
eniire.

329. A free central placenta is formed when the dis-
sepiments in a many-celled ovary shrink backwards, or
hecome obliterated, and the placentze remain united in
the centre of the ovary.

330. The placentz are parietal, when, owing to the
contraction of the dissepiments, which do not divide the
ovary into several distinct cells, but merely project
from its inner surface, they are placed near its walls,
on the free edges of the dissepiments, as in Poppy.

331. When the ovary is free in the flower, that is,
forms no adhesion to the sides of the calyx, its base
and that of the stamens being inserted into the top of
the receptacle, it is called superior ; and they are inferior,
or hypogynous ; as in Tulip, Poppy, Crowfoot ( Ranun-
culus). See Frontispiece, Fig. 5. the Poppy, in which
the stamens and corolla are seen inserted into the re-
ceptacle, below the pistil.

382. When the ovary adheres to the sides of the
calyx, and the stamens and corolla are inserted into the
latter, or when they are inserted into a disk above the
ovary, this organ is called inferior, and the perianth and
stamens are epigynous or superior ; as in Umbelliferz,
Valerianwe, Dipsacem, &c. See Frontispiece, Fig. 6.
the flower of Snowdrop (Galanthus nivalis), in which
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the stamens and perianth (247, 304) are seen inserted
on the top of the ovary.

THE OVULE.

833. This is the seed in its unimpregnated state. It
is found in the ovary (313), adhering to the placenta
or trophosperm (326), and is considered as the bud of
the carpel or modified leaf (320). It is generally at-
tached to the placenta by a little stalk called funiculus
or podosperm. See Fig. 30, par. 374, in which is seen
the funiculus of the matured ovule or seed of the pea.
Its base is that part which is connected to the podos-
perm, and is called wmnbilicus or hilum (397). The op-
posite extremity is the apex.

334. When the placenta (326) is developed only at
the upper part of the margin of the carpel, the ovnles
necessarily hang down into the cell or cavity of the
carpel, and are called pendulous or reversed. "When the
placenta is developed only at the lower part of the
margin, the ovules are erect, projecting upwards into
the cavity.

835. Some botanists use also the terms suspended and
ascending to express these two positions of the ovule;
while others limit these terms to those cases in which
the placenta is developed along the whole margin of
the carpel, the direction of the ovule still remaining
the same.

836. The ovule consists of a nucleus or kernel (the
essential part, and the basis of the future seed), en-
closed within two sacs, which are called primine and

L
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secundine. 'These are frequently connected to each
other and to the nucleus at the base (333) of the ovule,
which is the regular position of the parts.

337. It sometimes happens that the base of the nun-
cleus, or point of connection between it and the sacs, is
at the apex (333) of the ovule, the position being al-
tered during the growth of the latter. In this case a
bundle of vessels, called a raphe, extends between the
base of the ovule and the base of the nucleus, to sup-
ply the latter with nourishment. The raphe enlarges
where it joins the base of the nucleus, forming the
chalaza.

338. The primine and secundine have open mouths,
which are applied to each other and to the apex of the
nucleus, forming a foramen called exvostome or micropyle,
through which the impregnating particles of the pollen
pass to vivify the nucleus. The radicle of the seed
(414) is always next to this foramen.

339. The nucleus contains the liguor amnios which
affords nourishment to the young embryo, and part of
which assists to form the albumen (400); and some
recent authors have described it as being covered by
three coats, the Zercine, quartine, and quintine; of which
the first two become the albumen in the seed, and the
last becomes the organ occasionally present, called vi-
tellus (404). The nucleus with its coverings hecomes
the seed with its coats, to form which is the ultimate
object of the whole apparatus of the reproductive or-
gans,
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CHAP. 1I._COMPOUND FLOWERS.

340. TuERE is a class of flowers which in many
points differ so much from the generality of flowers,
that they require to be separately noticed. They are
called compound, because what appears to be one flower
consists of a great number of florets or little flowers,
sessile on one receptacle (291) called pboranthus, and
occasionally very different from each other in form and
other respects.

341. The most marked character of this class of
flowers is the union of the stamens by the anthers, which
has procured for them the epithet syngenesious. The
Daisy (Bellis), the Dandelion (Leontodon Taraxacum),
the Thistle (Carduus), the Dahlia, the China Aster
(Aster Chinensis), the Artichoke ( Cynara Scolymus),
and the Sunflower (Helianthus), are examples of this
class.

3492. The florets are monopetalous (264), very small,
and, in many, of two kinds ; those of the dise, which
are in the centre, and those of the 7ay, which are iu
the circumference, the external ones which enclose the
preceding.

943. Those of the disc are tubular, and five-cleft ;
and are yellow in the Daisy. Those of the ray are
called ligulate, or strap-shaped, and are expanded into
a long, narrow, ribbon-shaped leaf. T hey are white in
the Daisy. '

344, The calyx is closely adherent to the ovary, and
is not very distinct. The stamens are five in number,
and united by their anthers into a cylinder, through
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which the extremity of the style passes; and many of
the florets are-unisexual (206).

345. When the flower or head is composed solely of
tubular florets (348), it is called flosculous, as the Arti-
choke and Thistle.

346. When all the florets are ligulate (343), the
flower is ligulate or semiflosculous, as Lettuce (Lactuca),
Dandelion.

347. When the central florets are tubular, and those
of the circumference ligulate, the flower is radiate, as
the Daisy, the China Aster.

348. The calyx in most compound flowers termi-
nates in little hairs, which remain and are elongated
after the corolla has fallen, forming the pappus or seed
down (349), which acts the part of wings, and assists
the seed to fly away from the receptacle. The calyx
surrounds the ovary, and becomes the most external
covering of the seed,

349. The pappus is sessile when situated immediately
on the top of the seed ; stipitate, when supported on a
little stalk called stipes, as in Lettnce; stmple, when
hairy and undivided, as in Lettuce ; Jeathery, when small
fine hairs project from the sides of the larger hairs like
a feather, as in Goat's-beard ( Tragopegon).

CHAP. II.—FECUNDATION.

350, THis operation consists in the action of the
pollen on the ovule, which is thereby impregnated, that
is, excited to a new and vigorous mode of action, by
which it increases in size, all its parts are fully de-

E
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veloped, and at last it becomes a seed (396), capable,
when placed in a situation favourable to its growth or
germination, of producing a full grown plant similar to
that which gave it birth.

851. To effect this, it is necessary that the pollen con-
tained in the anther of the stamen be allowed to escape,
which takes place by the dehiscence (295) of the anther;
and that this pollen be brought into contact with the
stigma, the moist surface of which causes the bags or ve-
sicles (296) to burst, and emit the vivifying mucous
fluid, which is then conveyed along the style to the mi-
cropyle (338), which admits it to the nucleus or kernel
(339), there to produce its peculiar effects.

352. The pollen is conveyed to the stigma in various
ways. In many hermaphrodite plants (206), the sta-
mens are longer than the pistil; and the pollen, when
it escapes from the anther, naturally falls on the stigma.
In such cases, as Linneus remarked, the flower is ge-
nerlally erect. When the stamens are shorter than the
pistil, the flower frequently hangs downwards or droops,
thus still enabling the pollen to fall on the stigma when
it escapes. When the stamens are short, and the flower
erect, there is frequently a nectary at the bottom of it,
which attracts insects in search of honey; these become
covered with pollen, which falls from them on the stig-
ma as they fly out. The stamens of many plants are
endowed with a certain degree of irritability, by which
they are enabled to bend towards the stigma and de-
posit their pollen, returning afterwards to their usual
position.

353. In moneecious (207) plants, the male flowers
are frequently situated on the upper part, so that the
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pollen falls on the stigma. In these, and in dicecious
(207) plants, the wind is perhaps the chief agent in
conveying the pollen, which is a light powder, from the
male to the female flowers: and butterflies and other
insects which fly from flower to flower also carry and
deposit the pollen. In Persia, the female or fertile
Palms chiefly are enltivated, and at the flowering sea-
son branches of Wild Palms with male flowers are
gathered and shaken over the fertile flowers. This
was practised long before the theory of the operation
was known,

354. When fecundation has been effected, the sta-
mens and floral envelope, and also the style and stigma,
are of no further use. They generally wither and fall
off, though occasionally one or more are persistent,
The calyx frequently forms a covering for the ovary,
as in those cases where the ovary is inferior, as in the
Apple ; the stigma frequently remains, as in the Pop-
py- The ovary, of course, constantly remains, and
forms the future pericarp or covering of the seed (356),
while the ovule becomes the seed.

CHAP. IV._THE FRUIT.

895, THE fruit is composed of the ovary and its con-
tents, arrived at maturity by the fecundating influence
of the pollen; and consists of two parts, the pericarp
or covering, which is the ovary matured, and the seed,
which is the ovule matured. When the ovary is in-

ferior (332), the external part of the pericarp is formed
of the tube of the calyx,
E 2
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I. THE FPERICARP.

356. This organ is almost invariably present, but
sometimes remarkably thin, as in the Umbelliferz and
Composite; and in the Coniferses and Cycades is said
to be altogether wanting.

357. The part by which it is attached to the peduncle
is called the base. The other extremity is the aper,
and frequently exhibits traces of the style or stigma.
The azis is an imaginary line passing from the base to
the apex. When there is a real axis it is called colu-
mella, as in the Euphorbiace and the Umbelliferz.
There is a very distinet columella in the Orange.

358. It consists of three parts; the epicarp, a thin
membranous outer coating ; the endocarp or putamen,
the inner membrane which lines the cavity containing
the seed ; and the sarcocarp or mesocarp, a fleshy or
pulpy substance lying between these thin membranes.
The fleshy or juicy part in Apples, Pears, Peaches, &e.
is the sarcocarp. The rind or paring in these fruits is
the epicarp. In the Apple, the endocarp is seen very
distinctly lining the cells which contain the seeds.

959. In the nut these three parts are closely united.
In the Pea, the pod of which is the pericarp, the sarco-
carp is thin but ovident, and the epicarp and endocarp
are also distinet.

360. A pericarp consisting of one cell is called unilo-
cular, as the Cherry (Cerasus), the Almond (Amygde-
lus), the Pink (ﬁiuntfms). When there are two cells
it is bilocular, as in Foxglove and the rest of the Scro-
phularineee. It is trilocular, &e. according to the num-

ber of the cells.



THE PERICARP. 101

361. The cells are separated by partitions called
dissepiments, which, from their mode of formation
(324-7), will always be alternate with the stigmas,
the latter being the apices of the carpels, while the dis-
sepiments are their sides. In the mature state, the dis-
sepiments may be considered as formed of two layers
of endocarp adhering closely to each other.

362. In consequence of various accidental occur-
rences, such as the abortion or obliteration of particu-
lar parts, or the irregular growth of others, particular-
ly of the placenta (326), the pericarp does not always
present the same structure as the unimpregnated ovary.
In the Oak ( szr's), and other Cupuliferz, the ova-
ries of which have several cells and ovules, the fruit
has only one cell, and frequently only one seed.

368. The dissepiments of a many-celled pericarp
often become contracted, so as merely to project into
the general cavity, the placentsw being placed upon their
edges and called parietal, as in Poppy. Or it may be
supposed that the margins of each carpel have not
united, and do not reach to the centre or axis of the
pericarp, the placenta being then placed upon the urited
margins of the adjacent sides of two carpels. In the
Melon, the carpels are scarcely folded inwards, and the
cells are not separate. In the Thorn Apple (Datura
Stramonium), two of the dissepiments are imperfect at
the upper part, forming a communication between the
cells, which are quite separate inferior] y- The dissepi-
ments in these cases are called incomplete.  Spurious or
false dissepiments are those formed by enlargements of
the placenta, or irregular projections from the back or
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sides of the pericarp ( Cassia fistula) : when horizontal
they are sometimes called phragmata.

364. When the pericarp does not open spontaneously
when ripe to let the seed escape, it is called indehiscent.
When there are natural slits or openings by which the
seed can escape, the pericarp is said to be defiiscent, and
the pieces into which it divides ave called valves. It is
bivalved, trivalved, &c. according to the number of
valves into which it splits.

365. Pericarps which are formed of a single carpel
or modified leaf, have on their surface two well marked
lines or sutures, by which they easily dehisce. One is
called dorsal, and occupies the plage of the midrib of

the leaf which became the carpel. ~The other is called

ventral, and corresponds to the united margiuns of the
leaf ‘where the placenta is situated. The pod of the
Pea has a dorsal and ventral suture, both well marked.
In shelling peas it is the dorsal suture by which they
are opened, and the peas or seeds will be observed
placed on a thin placenta at the opposite or ventral
sature. ~ In the many-celled pericarp, each cell or car-
pel has a more or less distinct dorsal and ventral suture,
by which the dehiscence often takes place, as in Fox-
glove.

366. The dehiscence is loculicidal (splitting or break-
ing into the cells), when the pericarp bursts vertically
at the back of the cells or by the dorsal suture, the
layers forming the dissepiments being left in union,
and the valves being opposite to the dissepiments,
(each valve in this case consisting of the adjacent
halves of two adjoining carpels) : the Liliacez.

367. The dehiscence is septicidal (splitting the dis-
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sepiments), when the pericarp bursts vertically in a line
corresponding with the union of the sides of the car-
pels, the layers forming the dissepiments being sepa-
rated from each other, the valves being alternate with
the dissepiments, and having their margins turned in-
wards, and the cells remaining closed at the dorsal su-
ture. Rhodoracea Juss.

368. The dehiscence is transverse, when it takes place
horizontally along the cells of the pericarp, as in the
capsule (380) of Pimpernel (Anagallis). The capsule
15 in this case called eircumscissa. ;

369. The pericarp dehisces by pores, when there are
several irregular holes or openings, as in the Poppy,
in the capsule of which the pores are placed beneath
the permanent stigma.

370. When the pericarp has lateral appendages like
wings, it is dipterous, tripterous, &c. according to the
number of these; it is apterous when there are none.

-

VARIETIES OF PERICARPS OR FRUITS.

371. There are many different kinds of pericarps or
fruits. Some are simple, being the result of a single
carpes, of course in one flower, as the Pea; others are
compound, being composed of several carpels united
into one pistil, of course in one flower, as the Apple :
some are multiple, consisting of several carpels in one
flower, but remaining distinct in the matured state, as
the Strawberry ; and others are aggregate, consisting of
the fruits of several flowers united into one mass, as in
the Pine-Apple (Bromelia aAnands).

372. Some fruits are dehiscent (364), as the Fox-
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glove and Poppy; others are indehiscent (364), as the
Peach.
373. Some are dry, as Wheat; others are fleshy, as

the Apple. The two last characters, dry and fleshy,
are of subordinate importance.

SIMPLE FRUITS.

Formed of a single carpel in each flower.

1. Dehiscent.

374. The Legume or Pod. This is a two-valved pe-
rig.30.  ricarp, having a dorsal and a ventral suture
(365), along the latter of which a placenta
(826) bearing the seeds is placed, as the
Pea, the Bean, and the rest of the Legumi-
nose. (See Fig. 30.)

375. In the Cassias there are spurious
transverse dissepiments, and some of this
genus, and a few more of the order, are
indehiscent. The Legume is lomentaceous

. when there are transverse articulations or joints, as in

Ornithopus ; and in this case the Legume is indehis-
cent in the line of the suture, but divides in the line of
the joints.

-

9, Indehiscent.

876. The Drupe. This is a fleshy fruit,
containing a stone or nut, as the Peach, the
Plum, the Apricot, &c. In it the epicarp,
sarcocarp, and endocarp are very distinet ;
the sarcocarp being considered an enlarge-
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2. Indehiscent.

(1.) Dry.

384. The Gland—This is a one-celled, and frequent-
ly one-seeded, pericarp, often contained in a scaly in-
volucre called a cupula. The ovary had originally three
cells, and several ovules which have become abortive.
The Oak (Quercus), the Hazel (Corylus), and other
Cupuliferse. It is often called a Nut. (See Fig. 35.
the Hazel.)

385. The Samara.—This has one or two cells, and
is dilated at the apex or sides into a kind of wing or
mémbranaceous appendage. It is considered a kind of

capsule by some. The Ash (Frawzinus), the Maple
(Acer), and the Elm ( Ulmus).

(2.) Fleshy.

386. The Pome, or Melonida of Richard.—This is
formed of a semi-inferior ovary, consisting of from two
to five carpels, the pericarp being fleshy, and formed
of the calyx and ovary united. The Apple and the

Pear, and the rest of the Pomacez, are examples. (See
Fig. 36.)

Fig. 35, Fig. 36.
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(3.) Pulpy.

387. The Pepo, or Peponida of Richard.—In this
fruit the cells are remote from the axis or centre; the
margins of the carpels are not united ; and their sides
are not much turned inwards. The placente are pa-
vietal, and the seeds are scattered through a juicy
pulp deposited in the cells. The pericarp is the thick
external covering. The Cucumber, the Melon, the
Gourd, and cther Cucurbitacese.

888. The Hesperidium, or Orange.—In this fruit the
thick integument is the pericarp ; the cells or divisions
into which the fruit can be easily divided are the car-
pels, the seeds being scattered through them; and the
pulpy matter is not mesocarp, as might be imagined,
but a peculiar deposition in the cells which contain the
seed. The Orange and Lemon (Citrus aurantium and
C. medica) are examples.

889. The Berry.—This is a pulpy fruit, with the

seeds scattered loosely in the pulp. Gooseberry, Grape,
Currant.

MULTIPLE FRUITS.

Several carpels in one flower, remaining distinct in the matured
state.

1. Dehiscent.

390 The Follicle.— This is a membranous one-
celled, one-valved pericarp, opening longitudinally by
a ventral suture (365), to which is attached a placen-
ta bearing the seeds, and having no dorsal suture;
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ment of the cellular substance of the carpel or leaf.
(See Fig. 31. the Drupe of the Cherry.)

377. The Nut—This resembles the preceding, ex-
cept in not being fleshy. It includes the Almond,
Walnut, &c., which have a very thin woody pericarp.
Many botanists consider it a Drupe.

378. The Achenium—A dry one-seeded pericarp,
which does not adhere to the integument of the seed,
as in the Thistle and other Composite. It is sur-
mounted by the pappus or seed-down (349), as is seen
in the seed of Dandelion, with which every one is so
familiar.

379. The Caryopsis.—This is a dry one-seeded peri-
carp, adhering closely to the integument of the seed,
as in Rice, Qats, Wheat, and all the Graminez. In
general it is impossible to distinguish the pericarp from
the seed in the Caryopsis.

COMPOUND FRUITS.

Formed of several carpels united into one pistil.

1. Dehiscent.

380. The Capsule.—This is a dry, many-celled peri-
Fig.32  carp, of a coriaceous or membranous nature,
splitting into several valves (864), as the
Thorn Apple (Datura Stramoniwm), or dehis.-
cing by pores (369), as the Snap-Dragon
(Antirrhinum) and the Poppy ; the latter of
which, by the contraction of the dissepiments,
has only one cell. The Catchfly or Cam-
pion (Lychnis), and the rest of the Caryo-

phyllew, have capsules which open at the top by the
E 3
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separation of the teeth which closed them. (See Fig.
32. the Capsule of Lychnis.)

381. Henbane (Hyoscyamus) and Pimpernel (Ana-
gallis) have capsules which dehisce transversely. M.
Richard applies the term pyxidium to this kind of eap-
sule.

382. The Siligua or Pod.—This is an oblong peri-
carp of two valves, somewhat resembling the Legume.
It has two cells, separated by a longitudinal dissepi-
ment, parallel to the valves. This dissepiment is con-
sidered a false or spurious one, being formed by an ex-
pansion of the placentze. The seeds are ranged, alter-
nately, along each edge of the dissepiment, and on
each side of it, so that there are four rows of seeds.
Wallflower, Turnip, Cabbage, and many of the Cru-
ciferee. (See Fig. 33.)

8883. The Silicula, or pouch, differs from the preced-
ing only in being very short, or even broader than it
is long. Shepherd’s Purse (Capsella ; Thlaspr, Linn.)
(See Fig. 34.)
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399. The integuments, taken together, constitute
what is called the episperm, and they are frequently
incorporated together, so that there appears to be only
one covering. The primine (336) of the ovule be-
comes the spermoderm, or teste of Gaertner. The

Fig. 3.  secundine (336) receives the name of me-
N, sosperm; and the others (339) are called
endopleura. The episperm is very distinct
in the Pea and Bean; and the hilum is al-
ways placed on it. (See Fig. 88, in which
the dark part is the hilam.)

400. The albumen is the peculiar mucilaginous or
amylaceous substance found in many seeds between
the integuments and the embryo. It has also received
the names of perisperm and endosperm.

401. The albumen forms a great part of the seed in
monocotyledonous plants: these have only one cotyle-
don, which is generally small, as in the Wheat and
other Graminew. The albumen affords nourishment to
the young embryo during the first stage of its growth,
becoming soluble and of a saccharine nature. It is a
store of nutritious matter, laid up during the growth
of the ovule, being formed of that part of the lLiguor
amnios (339), which was not required to bring the
seed to perfection. The white matter in the Cocoa
Nut is the albumen, and the fluid is the residue of the
liquor amnios, which is very plentiful in this plant.

402. The albumen may, in general, be eaten with
perfect safety, even in families of a dangerous nature,
as the Euphorbiaces. In Wheat, Oats, and Barley,
it consists principally of starch and gluten, and is very
wholesome.,
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403. The embryo is the organized body which lies
innermost, and is the essential part of the seed, being
the proper rudiment or germ of the new plant. (See
Figs. 39, 40.) It consists of the cotyledons (¢ ¢), the
gemmule or plumule (@), and the radicle (b). |

404. It is sometimes surrounded by a sack-like bo-
dy, called vitellus or yoke, supposed to be formed of
the quintine of the ovule (339).

405. The cotyledons, or seed-lobes surround the
gemmule and radicle, and may be considered the rudi-
ments of the first leaves which elaborate the sap and
supply the young plant with nutritious matter, be-
" fore it can put forth proper leaves to perform this
function. In seeds which have little or no albumen,
the cotyledons are filled with nutritious matter, which
supply the young plant, as in the Pea. Plants are di-
vided into two classes, according as they are provided
with, or destitute of, cotyledons in their seeds—the
Cotyledonew and the Acotyledonez.

406. When there is only one cotyledou, the plant is
called Monocotyledonous, as in Wheat, Barley, Rice,
&c. In monocotyledonous seeds the gemmule is en-
closed within the cotyledon, which forms a sheath
called coleoptilon ; and the cotyledon is converted in
germination into a thick leaf.
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there are more than one in each flower. Peony, Peri-
winkle ( Vinea), and many of the Apocynez.

9. Indehiscent.

391. The Strawberry.—This fruit consists of a num-
ber of minute pericarps, called sometimes Acheniums,
at other times Acini, placed upon a pulpy or fleshy re-
ceptacle or gynophore, commonly ecalled the fruit.
Strawberry. In the Raspberry the small spherical juicy
bodies are the carpels. (See Fig. 37. page 107.)

392. The fruit of the Ranunculus resembles the
Strawberry, except in the receptacle not being fleshy.

AGGREGATE FRUITS.
The fruits of several flowers united into one mass.

393. The Cone (Strobilus).—This is the catkin or
amentum (244) ripened and indurated. The seeds are
found in the axillee of the bractez or scales, Fir-top.
(See Fig. 18, page 76.)

394. The Sorosis of Mirbel.—This term is applied
to the Pine-Apple (Bromelia ananas), which consists
of several fruits growing together into a thick fleshy
substance. The fruit of the Mulberry is of this kind.
In this case the flowers were in the form of a dense
spike, and the fruits, or pericarps, grow together from
their vicinity to each other.

395. The Syconium of Mirbel.—This is the fruit of
the Fig-tree (Ficus carica). Tt consists of the recep-
tacle or apex of the peduncle, or of an involucre di-

_—
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lated into a hollow body, fleshy interiorly, and con-
taining a number of small hard seeds or acheniums,

I1II. THE SEED.

396. This is the ovule, impregnated and arrived at
maturity. It is found within the pericarp, and consists
of the integuments or coverings, the albumen, and the
embryo. The terms used to express the different po-
sitions of the ovule apply also to the seed (334). See
Fig. 38. the seed of the Bean (par. 399). In Fig. 39.
(par. 403.) the skin or episperm (399.) has been re-
moved. In Fig. 40. the two lobes, which were united
by means of the little conical body between them, are
removed, and the most essential part of the seed is left
—the gemmule and radicle (413-14).

397. Tt is attached to the placenta or trophosperm
by the funiculus or podosperm, each of which grows
along with the ovule. The hilum or umbilicus, where
this attachment takes place, is considered the base of
the seed, and at this point the vessels which convey
nourishment enter the seed. These vessels, clustered
together, form the funiculus, and they derive their ori-
gin from the placenta. The funiculus is well seen in
the pod of the Pea (Fig. 30. par. 374.)

398. When the placenta expands around the seed,
it forms a covering called arillus, as in the Nutmeg
(Myristica Moschata), the mace of which is the arillus.
The Spindle-tree (Euonymus) has an orange-coloured
arillus enveloping the seed. M. Richard observes, that
the arillus never occurs in plants with a monopetalous

corolla.
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407. It has been found that monocotyledonous plants
are endogenous (83).

408. When there are two opposite cotyledons, as in
the Pea and Lupine ; or several in a whorl, as in some
of the Conifers ; the plant is called Dicotyledonous. In
this case the cotyledons are converted, during germi-
nation, into two leaves, affording nutriment to the
young plant. (See Fig. 39.)

409, 1t has been found that dicotyledonous plants are
exogenous (109).

410. The cotyledons, when filled with nutritious
matter, frequently remain under ground during ger-
mination, in which case they are called Aypogean, as
in the Pea.

411. When the cotyledons appear above ground,
and assume the form of leaves, they are epigean, as in
the Lupine.,

412. The leaves into which the cotyledons are con-
verted are called Seminal, and differ in figure from
the proper leaves of the plant.

413. The Gemmule (a, Fig. 40.) is the rudiment of
the stem, growing upwards, and becoming stem and
branches, &e. It is often undistinguishable till germi-
nation has made some progress, being closely adherent
to the cotyledon, as in monocotyledonous plants. Tt
is very well seen between the cotyledons of the Pea
or Bean, in which it is formed of several minute leaves
closely folded together. These become the first or
primordial leaves. The gemmule may be regarded as
the first bud of the new plant, ready to be developed
when its situation and other cireumstances are favour-

able.  (See Fig. 40.)
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414. The Radicle (b, Fig. 40.) is the rudiment of the
root, and is continuous downwards with the gemmule.
It is always simple and undivided, and in the dicotyle-
donous seed is of a conical shape with the apex infe-
rior. It always points towards the micropyle (338),
and invariably grows towards the centre of the earth,
forming the root of the new plant.

415. Those plants in which the radicle is free and
naked, not being enclosed in any sheath (excepting, of
course, the episperm) were called evorhize by the
late M. Richard, and correspond to the exogenous or
dicotyledonous plants of other authors; as the Bean, in
which the free pointed radicle is well seen.

416. Those in which the radicle is enclosed in a
sheath were called endorkize by Richard, and corres-
pond to the endegenous or monocotyledonous plants of
other authors, as Wheat.

417. In the Coniferse and Cycadez the radicle is in-
corporated in a peculiar manner with the albumen;
These were called synorkize by Richard, but are in-
cluded among the exogenous plants of other authors.

418. The part between the radicle and gemmule is
called the collet or neck (28), and is the point where
the ascending and descending parts meet; the root
elongating downwards from it, and the stem elongat-
ing upwards from the same spot.

419. The embryo is homotropous or orthotropous
when the radicle is at the hilum or base of the seed
(397), as in the Pomacew, the Solanez, &c. In this
position it is sometimes called erect; and the nucleus
is inverted.

420. The embryo is antitropous or inverted when the

- i
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cotyledons are next the hilum, as in the Thymeles,
Urticee. In this case the radicle is remote from the
hilum.

421. The embryo is heterotropous when it lies across
the hilum, as in Primulace.

422, The embryo is amphitropous when carried round
the albumen, so that the two extremities approach, as
in the Caryophyllee.

423. There is a pecnliar class of plants which are
constantly destitute of floral envelope, sexual organs,
and seed. They are reproduced by means of minute
bodies, called sporules, which, indeed, may be consi-
dered as the seeds, but bear no analogy in mode of
formation or in structure to the seeds which have just
been examined.

424. They are called Aeotyledonous, from being des-
titute of cotyledons; Inembryonate, from being destitute
of an embryo ; Asexual, Agamie, and Cryptogamice, be-
cause they have no sexual organs, or because, if these
do exist, they cannot be detected; and Cellular, because
they are found to consist chiefly of cellular tissue, or
are destitute of spiral vessels,

425. These differ in many other respects from phe-
nogamic or flowering plants ; and consist chiefly of the
following tribes : Ferns (Filices), Mosses (Musci),
Mushrooms (Fungi), Sea-Weeds (Alge). 1 shall say
nothing more at present of these, as they will be fully
described in their order along with the other natural
families of plants,
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CHAP. V._PROPAGATION OF PLANTS.

426. This is effected in three ways: 1st, By means
of the seed, which, when placed in a fit situation, be-
comes a new plant, of the same species as that which
produced it, though frequently of a different variety *.
The commencement of the growth of the seed is called
germination. 2dly, By means of buds, which are also
capable of producing new plants. In this case, it is
always the same variety that is produced. 3dly, By
means of slips or branches, which, when treated in a
particular manner, are capable of becoming entire and
independent plants, when separated from the parent:
See par. 121, This is called propagation by slips or
layers ; and also includes grafting; and in this case,
also, we always obtain the same variety. This latter
mode of propagation might be included along with the
second, thus making two principal modes of propaga-
tion—by seeds and by buds.

1. Germination.

427, A perfectly formed seed may be considered a
young plant, the vital energies of which are in a dor-
mant or latent state, but ready to be excited to action
when the appropriate stimuli are applied ; and contain-
ing a quantity of matter in a state to be easily formed

* Plants are divided into Genera, Species, and Varieties. Each genus includes
many species, and each species many varieties. The varieties of any species dif-
fer in particulars which are not deemed of much importance, such as colour, size,
&c.,"and a seed always produces a plant of the same genus and species as that of
the parent, but frequently of a different variety. See par, 506, et seq.
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into proper nutriment, and applied to its support before
it is able to provide for itself,

428. Seeds possess a large quantity of carbon, This
substance, by its antiputrescent qualities and hardness,
prevents the seed from undergoing putrefaction, and
thus preserves it for a great length of time. All that
18 necessary for preserving seeds, is, to prevent germi-
nation or putrefaction. For this purpose, they must be
carefully excluded from the action of heat and mois-
ture, and other chemical agents.

429. Four conditions are necessary for the process
of germination,—the presence of water, of heat, and of
air, and the exclusion of light.

430. Water most probably acts in four ways: it
softens the integuments, and renders them capable of
being burst by the swollen embryo ; dissolves the nu-
tritive matter contained in the seed, thus reducing it
to a fit state for being absorbed for the nutrition of
the embryo ; conveys i solution nutritive particles
from other sources ; and by being decomposed, furnish.
s two important ingredients in the composition of ve-
getables.

431. The air, by means of the oxygen which it con-
tains, effects a chemical change on the farina of the
albumen, or that deposited in the cotyledons. The
oxygen combines with the carbon, and forms carbonic
acid, which escapes; thus, the proportion of oxygen
and hydrogen being increased by the expulsion of the
carbon, the farina is converted into a semi-fluid sub-
stance, of a saccharine op mucilaginous nature, con-
sisting of starch, gum, and sugar, well adapted for the
nutrition of the plant in its infant state,
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432. Heat always promotes chemical combination
and decomposition, and thus assists the action of the
water in dissolving the hard parts of the seed, and that
of the air in its part of the process. Most probably
heat also acts as a general stimulus to the absorbents in
the seed. Seeds cannot be made to germinate in very
cold weather, except by the application of artificial
heat. '

433. Light is unfavourable to germination, because
it disposes to an accumulation of carbon in the seed,
and a consequent hardening of the parts (191); or ra-
ther prevents the expulsion of carbon, and consequent
softening of the parts, which is necessary that they may
be taken up and applied to the use of the plant.

434. From the operation of these causes, it will be
seen why seeds planted too deeply in the earth do not
germinate. The air has not access to them, and there-
fore, from the want of this important stimulus, they
remain torpid. Hence it is that earth newly dug up
frequently becomes covered with weeds, the seeds of
which soon germinate when exposed to the air.

435. Placing seeds at a certain depth in the earth,
excludes them from the access of light, which is so in-
jurious to germination ; insures a supply of moisture,
which would not remain with them were they placed at
the surface ; protects them from the wind, and from
the attacks of animals; and enables the roots to take a
firm footing in the soil.

436. When germination has commenced, the seed
becomes soft, and swells ; carbonic acid is disengaged,
and oxygen absorbed; the particles of the episperm
Jose their cohesion, and it is burst to make way for the

1
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elongation of the embryo; the radicle elongates and
descends, often attaining a considerable length before
the gemmule has made any progress, and soon exer-
cising its function of absorbing food ; the albumen ijs
gradually absorbed, and disappears: the cotyledons
expand and become seminal leaves, which afford nou-
rishment to the young plant, in the first stages of its
existence, by elaborating the sap, and wither when the
proper leaves of the plant have unfolded—or remain
under the surface, are gradually absorbed, and disap-
pear; the gemmule or first hud gradually unfolds, and
enlarges; the primordial leaves and stem appear; and
we now have a young plant—a living being, able to
provide its own sustenance; to elaborate that suste-
nance, and to apply it to its increase, and to the forma-
tion of those wonderful organs by which it is enabled
to perpetunate its species,

437. In the operation of malting, the object is to
convert the farina or hordein (460) of the albumen in-
to sugar. For this purpose the seed is made to ger-
minate : and this process is stopped at that point at
which it has been found there js the greatest quantity
of saccharine matter in the seed.  Were germination
allowed to proceed further, the saccharine matter would
be taken v p for the nutrition of the Young plant, and
its nature completely altered.

2. Propagation by Buds.

438. Plants are propagated by buds in four diffep.
ent ways: 1. by means of the bulbs which grow at the
base of the scales in the bulbous root, as in the Spow.
drop or Lily; these bulbs are soon detached from the pa-




120 PROPAGATION OF PLANTS.

rent bulb, and become independent plants : 2. by means
of the bulbils which grow upon the stem in the axilla
of the leaves, as in the Coral-root (Dentaria bulbifera),
and in the Orange Lily (ZLilium bulbiferum); or in the
place of the flowers, as in the Mountain Garlic (Allium
carinatum) : 3. by means of the buds or small bulbs
which grow at the margins of the leaves in the Bryo-
phyllum, and the Bog Orchis (Malaxis paludosa) : and
4. by means of the minute buds or eyes found in the
tubercles of various plants, as the Potato (Solanum

439. All these buds resemble seeds in this, that
when detached from the parent, and placed in the earth,
they produce new plants. They differ from seeds, in
not being formed by sexual organs; in not being able
to preserve their vitality for such a length of time; in
not having distinct parts, such as radicle, gemmule, and
cotyledons, being merely extensions of the substance
of the parent; and in always producing the same va-
riety. Hence the advantage of propagating the Fota-
to by buds; we have found a variety well adapted for
use as an article of food, and we can ensure its repro-
duction. If grown from a seed, a very different varie-
ty might be produced, which would not have the same
nutritious properties.

440. Alpine Meadow-grass (Poa alpina), and Vivi-
parous Alpine Bistort (Polygonum viviparum), fre-
quently bear little buds in their spikes. All plants
which increase by buds or bulbs produce few seeds,

and are called viviparous.
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3. Propagation by Layers and by Slips.

441. Propagation by layers consists in surrounding
a young branch with moist earth, in which case it
throws out roots, and very soon becomes an independ-
ent plant. It is eustomary to make a small incision at
the part placed in the earth, or to pass a ligature round
it. This intercepts the descending sap, which, by being
accumulated, excites the latent germs ; and these, being
developed in the earth, become roots (121).

442, Sometimes the branch is bent downwards and
fastened in the earth, as in the Vine, which is always
propagated in this way; and many plants propagate
themselves naturally in this way, the stems or branches
lying on the earth, and taking root where they come
intimately into contact with it, as the Currant-bush and
Laurel. At other times the branch is surrounded with
earth in its natural position, and detached when it has
taken root. Propagation by runners, as in the Straw-
berry, may be considered somewhat analogous.

443. Propagation by slips much resembles the pre-
ceding mode. The only difference is, that the branch
or slip is detached from the parent before being made
to put out roots. The slips or cuttings of most trees
that have a light white wood, as the Willow, the Ash,
or the Poplar, easily take root when placed in the
earth; and indeed the Willow is reproduced only in
this way. It is difficult to propagate by slips woods
which are very dense and contain much resin, as the
Fir and Oak.

444. These processes for the propagation of plants,
are, In many cases, preferred to multiplying by seed.

B
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Propagation by slips or layers always produces the
same variety as that from which the slip is taken; so
that, if we have a plant which produces good fruit, by
propagation in either of these modes, several may be
raised bearing fruit equally good. The tree is always
more speedy in bearing fruit when formed in this way,
than when grown from a seed.

445. It is a remarkable fact, and one which is turned
to good account in the cultivation of fruit trees, that,
when the tree is raised in this way, the number of
seeds in the fruit is almost always less than when pro-
duced from a seed, so that more of the juices and
strength of the plant are expended in perfecting this
fruit. The Vine, when raised by seed, has four seeds
in each grape; but frequently only two, when propa-
gated by layers. The Sugar-cane, which is propagated
in a nearly similar manner (64), bears no seed at all,
but the other parts of the plant are richly developed.

446. Thus, by a singular control over their mede of
growth, which is also exhibited in the case of vivipa-
rous plants, vegetables are enabled to adapt the num-
ber of seeds to the demand for them—the demand de-
pending on the number of other sources for propaga-
tion which they may possess.

GRAFTING.

447. This operation consists in uniting a part of one
plant to another. The branch or bud which is trans-
ferred is called the graft or scion; and the tree on
which it is placed is called the stock.




GRAFTING. 123

448, The union of the graft and the stock is effeeted
by the eambium, or proper juice in the bark ; and hence
it is necessary that the graft have a piece of fresh bark,
and that this be placed ih the bark of the stock, so
that the vessels in each may unite. The cambium ex-
udes from the edges of each, becomes organized, and
thus brings about a complete union. Grafting suc-
ceeds only when the stock and graft belong to the same
natural family.

449. By grafting we are enabled to accelerate consi-
derably the fructification of various trees, improve much
the quality of the fruit, and preserve and multiply par-
ticular varieties of trees which may be deemed valuable.
An Apple-tree does not in general produce fruit ill it is
ten years of age; but if a scion of a seedling tree be
grafted on one that has already borne fruit, it will bear
fruit in the third or fourth year. « Suppose two acorns
of a new species of oak received from a distant coun-
try; sow both, and after they have grown one or two
years, cut one of them over, and graft the part cut off
on a common oak of five or six years’ growth ; the
consequence will be, that the whole nourishment of
this young tree of five years’ growth being directed to-
wards nourishing the scion of one or two years, it will
grow much faster, and consequently arrive at perfec-
tion much sooner, than its fellow, or its own root left
in the ground. A French author found the advantage
of this practice, in the case of a new species of ash, to
be as five to one in point of height.”— Loudon’s LEhney-
clopedia of Gardening. 'The quality of the fruit is
improved by the non-development of many of the seeds
of grafted plants, which enables them to expend more

F 2
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of their energies in enriching the fruit. By grafting,
we can supply a branch of an old tree with a plentiful
quantity of sap, more healthy and nourishing than it
" could get from the tree on which it grew, and thus for
a time it is more vigorous, and produces richer fruit.
“« As the graft is merely an extension of the parent
plant from which the scion came, and not properly
speaking a new individual, so it is found to be the best
method of propagating approved varieties of fruit-trees,
without any danger of altering the quality of the fruit.”
—< Till lately, grafting was confined to the ligneous
plants, but it is now successfully practised on the roots
and shoots of herbaceous vegetables ; and the Dahlia 18
grafted by the root; the Melon on the Gourd; the
Love-apple on the Potato ; the Cauliflower on the Cab-
bage, &c. by the shoot.”— Loudon.

SECTION 1V.

CHEMICAL COMPOSITION AND SECRE-
TIONS OF VEGETABLES.

450. VEGETABLES consist chiefly of three elementary
bodies, Carbon, Oxygen, and Hydrogen. Nitrogen is
found in some, and minute portions of sulphur, phos-
phorus, potassa, soda, lime, magnesia, alumina (argil-
laceous earth), silica (sandy or flinty earth), and iron,
may be found in most of them. These, however, bear
a small proportion to the three first, which make up

the greater part of all vegetables.
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451. These simple materials, by their combination
in different proportions, compose the different solid
parts and fluid secretions which we find in plants.

452. From animals, in respect to their chemical
composition, vegetables differ in being mostly destitute
of nitrogen, an element which enters largely into the
composition of animal compounds. Owing to the pre-
sence of nitrogen, and the greater variety and more
complex nature of animal products, they are much
more readily decomposed than those of the vegetable
kingdom. The decomposition of the former is gene-
rally accompanied with the production of ammonia,
from the union of their hydrogen and nitrogen, which
seldom occurs in the decomposition of vegetables.

453. Between vegetable or animal and inorganic
substances, there is a marked difference. The latter
generally contain some leading element which charac-
terises the compound, being different from those en-
tering into the composition of other inorganic bodies.
For example, sulphur is the base of sulphuric acid, and
in point of composition distinguishes it from earbonie
acid, which has for its base a totally different elemen-
tary substance. Organic substances consist chiefly of
the same elementary bodies, differing in the proportion
in which these are present ; and are also remarkable for
their tendency to spontaneous decomposition. When
their elements are no longer held together by the prin-
ciple of life, they are resolved into carbonic acid, wa-
ter, carbonic oxide, and the different kinds of ecar-
bureted hydrogen. Ammonia is also formed when
nitrogen is present. The carbon and hydrogen have a
constant tendency to unite with oxygen to form car-
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bonic acid and water ; but as there is never a sufficient
quantity of oxygen to convert all the carbon into car-
bonic acid, and all the hydrogen into water, the carbu-
reted hydrogen, which requires no oxygen, and the
carbonic oxide, which requires less than the carbonic
acid, are formed.

454. It has been ascertained by MM. Gay-Lussac
and Thenard, that those vegetable products in which
the oxygen and hydrogen exist in the proportions in
which they unite to form water, are of a mild and in-
offensive nature, being neither acid, resinous, nor oily;
that when there is more hydrogen than is necessary to
form water with the oxygen, the product is resinous or
oily ; and that when there is more oxygen than would
be necessary to form water with the hydrogen, the
product is in general of an acid nature. Besides these,
there is a newly discovered class of vegetable princi-
ples called alkalis, many of which contain a considera-
ble quantity of nitrogen; and there are several vege-
table compounds which cannot be included in any of
the preceding classes. Under these heads, we shall
now proceed to describe the various products of the
vegetable world.

CHAP. IL.—_VEGETABLE COMPOUNDS IN WHICH
THE HYDROGEN AND OXYGEN ARE PRESENT
IN THE PROPORTIONS IN WHICH THEY FORM
WATER.

1. woop.
455. This forms the principal part of most vege-
tables. As we find it in trees, it contains many of the
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juices of the vegetable; by digesting any kind of wood
in boiling water and then in alcohol these are removed,
and the pure woody part remains, called woody-fibre or
lignin. 'This is a fibrous substance destitute of taste
and smell, and, if perfectly dry, not altered by exposure
to the air. When moist it is decomposed, carbonic
acid and water being produced. The same products
result from its combustion. When exposed in close
vessels to a strong heat it is resolved into acetic acid
(pyroligneous acid) mixed with an empyreumatic oil,
carbonic acid, carbureted hydrogen, water, and a fine
charcoal which remains. The charcoal retains the
figure and texture of the wood from which it is made.
Lignin contains also a little carbonate of lime. It con-
sists of carbon, oxygen, and hydrogen, in the following
proportions, according to Dr Prout :—

Carbon, : - a - 50
Oxygen, : - - . 44.45
Hydrogen, . - : . 5.85
100 parts.
2. GUM.

456. This substance exudes in a fluid form from cer-
tain trees, and soon becomes hard when exposed to the
air. It is white, pale straw-coloured, or even colour-
less, transparent, tasteless, and very brittle. It is very
soluble in water, forming mucilage, but insoluble in al-
cohol, which decomposes mucilage, combining with the
water and precipitating the gum. The elements which

enter into its composition are nearly in the following
proportions :—
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Carbon, X . . 42.23
Oxygen, . 4 i ; 50.84
Hydrogen, ‘ . . 6.93

100 parts.

There is also present a small proportion of the carbo-
nate and phosphate of lime, and, it has been lately said,
some nitrogen.

457. Gum is obtained principally from the Aeacia
Arabiea ; the Plum and Cherry trees also contain 1t ;
and the Astragalus tragacantha affords a peculiar kind
of gum.

458. Mucilage, or a substance resembling it much,
is found in a great number of vegetables,—as the
Marsh-mallow, Lichens, some Alge, bulbous roots,
Linseed, &c. Gum and mucilage are very nutritious.
They are also useful for suspending colouring matters
in water, and are hence used in calico printing. The
mucilage from Lichens has been employed for this pur-
pose.

8. sTarcH (Fecula).

459. This substance does not exist quite free in
the vegetable, but as it can be easily separated from
the principles with which it is associated, it may be
considered as mechanically mixed rather than chemi-
cally combined with them. To procure it from wheat,
the grain must be steeped in cold water till it becomes
soft, and gives a milky juice when squeezed; it is then
to be put into linen bags and pressed in water. The
milky juice which exudes contains the starch, which is
soon deposited in the form of a white powder. It may
also be obtained from potatoes, by rasping them in a
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tious. The starch or farinaceous matter in the seed 1s
converted during germination into sugar, which ap-
pears to be necessary for the growth of the young
plant at that stage. Sugar is composed of carbon,
oxygen, and hydrogen, in the following proportions,
according to MM. Gay-Lussac and Thenard :—

Carbon, = E - : 42:47
Oxygen, : . . . a0.63
Hydrogen, . ; g h 6.90

100 parts.

Prout’s analysis led to nearly the same results; that of
Berzelius is a little different. 1t will be observed how
trifling a difference, in point of composition, there is
between sugar and starch; and this partly explains the
facility with which starch is converted into sugar, both
during malting and by the action of dilute sulphuric
acid upon it. Indeed, it is not improbable that the
difference in these two vegetable compounds may de-
pend more on the presence of a minute quantity of
some salt or other matter, or on a difference in the
mode of arrangement in the particles, than on the al-
most imperceptible variety of the proportions of oxy-
gen, hydrogen, and carbon.

465. Sugar may be obtained also from the American
Maple (Acer saccharinum), the sap of which, when
neutralized by lime, yields about one-fortieth part of
sugar. The juice of the Grape ( Vitis vinifera) affords
sugar when treated with pot-ashes and evaporated.
Manna, which exudes from the Frazinus Ornus, a spe-
cies of Ash, is a substance of a saccharine nature, fe-
sembling the sugar of Grapes. Sugar may be pro-
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cured from the root of the Common Beet (Beta vulga-
ris) by boiling it, and evaporating the expressed juice.
In many fruits there is a kind of sugar which is not
erystallizable. The sugar in molasses is of this nature.
The stalk of Indian Corn furnishes a sugar of this sort.

The following are the plants which furnish the greatest
quantity of sugar :(—

Sugar Cane (Saccharum officinarum).

Maple (Acer saccharinum).

Sycamore (Acer pseudo-platanus).

Birch (Betula alba).

Walnut (Juglans alba).

Ash (Fraxinus ornus).

Cocoa-tree (Cacos nucifera).

American Aloe (Agave Americana).

Fig-tree (Fious carica).

Dulse (Fucus palmatus ; Halymenia palmata, Hook.)

St John's Bread (Ceratonia siligua).

Cow Parsnip (Heraclewn sphondylium).

Common Parsnip (Pastinaca sativa).

Carrot (Daucus carota).

Beet (Beta vulgaris)-

Turnip (Brassica rapa).

Parsley (Apium petroselinum).

Onion (Allium cepa).

Bamboo (Arundo bambos); furnishes the Sacar nambu of
the Indians.

Indian Corn (Zea mays).

Euxine Rhododendron (R. ponticum), from the flower.

Grape (Vitis vinifera).

The nectaries of flowers, and all sweet tasted fruits,
contain sugar. Many of the Palm trees furnish a high-
ly saccharine juice: See Palme.

&
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large quantity of water: when the fibrous parts have
been removed, the starch will be found suspended in
the water, and will soon be deposited.

460. Starch is insoluble in cold water, and with
warm water forms a sort of transparent jelly. It is
also insoluble in alcohol. When boiled in very dilute
suiphuric acid, upon filtering and evaporating the so-
lution after the acid has been neutralized by lime, the
starch is found to be converted mto a substance of a
saccharine nature. This conversion of starch into su-
gar takes place spontaneously in germination and in
malting. Starch consists of—

Carbon, ; ' - : 43.55
Oxygen, i i bl it ned 9768
Hydrogen, . g 2 : 6.77

100 parts.

and a little saline and earthy matter. Proust found in
Barley a peculiar principle which he called Hordein ;
this Dr Thomson regards as a modification of starch.
461. Starch is tontained in a great number of vege-
table substances, and principally in seeds and tuberose
roots. It is found in the roots of Bistort (Polygonum
bistorta), White Bryony (Bryonia alba), Burdock
(Arctium  Lappa), Crowfoot (Ranunculus bulbosus).
Broad-leaved, Sharp-pointed, and Water-Dock (Ru-
mezx obtusifolivs, R. acutus, and R. aquaticus), Dropwort,
(Spireea filipendula), Earthnut (Bunium bulbocasta-
num), Dwarf and Common Elder (Sambucus Ebulus
and S. nigra), Henbane (Hyoscyamus niger), Iris pseu-
dacorus, and 1. fietidissima, Meadow Saffron ( Colehicum
autwmnale), Masterwort (Imperatoria ostruthium), Dead-
ly Nightshade (Atropa belladonna), Orchis morio, O.
F 2
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mascula, O. bifolia, &e. (these furnish Salep), Wake-
Robin (Arum maculatum). The roots of the latropha
manthot furnish Cassava ; the juice is highly poisonous,
but the starch which they contain is perfectly innocu-
ous when washed. Sago is a kind of starch procured
from the pith of Palm trees, and also from the Cycas
circinalis. 'The Maranta arundinacea furnishes a sort
of starch, well known by the name of Iadian Arrow-
r00t.

462. Almost all seeds employed as food contain a
large quantity of this substance. Wheat, Oats, Bar-
ley, Rice, &c. abound in it. Perhaps there are few
plants which do not contain a quantity of starch in
some part. Almost all perennial monocotyledonous
roots contain a little.

4. SUGAR.

463. This substance exists in the sap of many vege-
tables ; it is generally procured from the juice of the
Sugar-cane (Arundo saccharifera or Saccharum offici-
narum). The juice is expressed from the cane by
passing it between rollers, brought to a boiling heat,
and mixed with a little lime, which neutralizes any acid
that may be present. The liquid is then evaporated,
and made to crystallize after the scum has been re-
moved. The crystals ave surrounded by a hrownish
liquid, molasses or treacle, which is separated by a me-
chanical process, and muscovado or raw sugar remains.

464. Sugar is soluble in cold water, in boiling wa-
tor, and in aleohol ; its other properties are too well
known to require to be mentioned. It is very nutri-
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469. They have a strong and fragrant odour, and a
hot and acrid taste, and are volatilized by a tempera-
ture of 320°; when distilled along with water, rising
in vapour at 212°. Little attention has been paid to
the composition of volatile oil. According to Dr Ure,
oil of turpentine consists of—

Carbon, : - ; . 82.35

Oxygen, - . - . 9.80
Hydrogen, . ; ; : 7.85

100 parts.

When purified by distillation, it has been found by
some chemists to contain no oxygen.

470. The number of vegetables which afford volatile
oil is very great. Almost every plant possessing any
marked odour owes it to a volatile oil. The following
are the principal volatile oils :

0il of Cloves, from the Eugenia caryophyllata.

...... Cajeput, rsssss...  Melaleuea leucadendron,

...... Cinnamon, ......... Laurus cinnamomum.

...... Lemons, cooasssns  Citrus mediea.

MOranges. e itiive Citrus aurantium.

...... Anise, vss-nees  Pimpinella anisum.

...... Juniper, errasense Juniperus communis.
+s Mavine, aiiatteves sabina.

..... Lavender, ......... Lavandula spica.

...... Sassafras, -ssiesees  Laurus sassafras.

...... Rosemary, ......;.. Rosmarinus officinalis.

...... Nutmeg,  ......... Myristica moschata.

...... Caraway, weenes oo Carum carui.

..uses PeNNyroyal, ...... -« Mentha pulegium.

...... Spearmint.  .....ceeo  ...vee.. Viridis

...... Peppermint, ......... .......,. piperita.

...... Turpentine, ......... Pinus sylvestris, et P. larix,
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0il of Chamomile, from the Anthemis nobilis.

Sm— 11 1 veeneesss  Anéthum graveolens.
PRI T <1 P cessasreeses fOEMECUlUM.
veeses Pimento, vessssere  Myrtus pimenta.
siany RUE, cesseesee  Ruta graveolens.
ceeens Origanum, ... Origanum vulgare.

3. CAMPHOR.

471. This is obtained by distillation from the wood
of the Laurus camphora and the Dryobalanops cam-
phora: the greater part of the camphor of commerce is
obtained from the latter. It is obtained in cakes, of a
white colour and crystalline structure. Tt is insoluble
in water, but soluble in alcohol, acetic acid, and in the
fixed and volatile oils. It consists of

Carbon, . ; : : 78.02

Oxygen, . ' . 10.40

Hydrogen, . - . 11.58
100 parts.

It is found also in the volatile oils of Rosemary, Sage
(Salvia), Lavander (Lavandula spicata), Marjoram
( Origanum majorand ), and several others.

4. waX.

4792, This substance resembles much the fixed oils,
but is distinguished from them by its solidity and solu-
bility in alcohol. [t may be obtained in considerable
quantity from the Myrica cerifera of America, by boil-
ing the bruised berries in water. The wax collects on
the top of the liquid, and becomes solid as it cools.

e
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CHAP. IL—=VEGETABLE COMPOUNDS IN WHICH
THERE IS MORE HYDROGEN THAN WOULD BE
NECESSARY TO FORM WATER WITH THEIR
OXYGEN.

1. FIXED oILs.

466. These oils are obtained by expression from
the seeds of many dicotyledonous plants. . They gene-
rally retain part of the mucilaginous matter of the seed
from which they are expressed, and hence acquire a
peculiar flavour. They are found only in the seeds,
except in the Olive (Olea europea), and the Bead-tree
(Meclia azedarach), in which cases the oil is situated in
the pulpy matter surrounding the seed. When pure,
which is seldom the case, they are transparent and
colourless, and have little taste or smell. They are
mild and bland, require a temperature of about 600°
to make them boil, and leave a stain upon paper which
is not removed except by a high temperature. They
are very inflammable, and produce water and carbonic
acid by their combustion. When passed through a
red-hot tube, they give out carbureted hydrogen, ole-
fiant gas, &e.  Olive oil, according to the experiments
of Gay-Lussac and Thenard, consists of—

Olefiant Gas, 10 eq. 70

Water, . . leq 9

Carbon, . 77.213 or 10 equivalents 60
Hydrogény 183800 .. 11 5ot "'

e

1) parts. 79 79

467. The following are the principal kinds of fixed
oil :— :
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Linseed oil,  from the Linum usitatissimum et L. perenne.

Hemp oil, «ssseesss  Cannabis sativa.

Hazel-nut oil, ......... Corylus avellana.

‘Walnut oil, wesannees  Juglans regia.

Poppy oil, veeeseans  Papaver somniferum.

Oil of Sesamum, ......... Sesamum orientale.

Olive oil, cesseness  Olea europea.

Almond oil, vessneens Amygdalus communis.

Beech oil, csessesns  Fagus sylvatica.

Rape-seed oil, ......... Brassica napus et B. campestris.
0il of Mustard, ......... Sinapis nigra et S. arvensis.
Cucumber oil, ......... Cucurbita pepo et C. melopepo *.
Castor oil, veresesss  Jicinus communis or Palma Christi.
Tobacco 0il,  ......... Nicotiana Tabacum et N. rustica.
Plum-kernel oil, ......... Prunus domestica.

Grape-seed oil, ......... Vitis vinifera.

Butter of Cacao, ......... Theobroma Cacao.

Laurel oil, wsassssse  Laurus nobilis.

Palm oil, seeeeenns  Elais guineensis.
The fruit of the Bead-tree (Melia) also furnishes a
considerable quantity of oil.

9. VOLATILE OILS.

468. These are not confined to any particular part
of the plant, but are found in the root, the stem, the
leaves, the flowers, or the rind of the fruit. They are
characterized by possessing some strong and peculiar
odour; and the odours of different plants seem to de-
pend upon some volatile oil. They are obtained by
placing the vegetable in water, and distilling ; the oil
rising in vapour along with the water, and being con-
densed in the receiver.

+ The Jolliffiz Africana, belonging to the same family, furnishes a great
quantity of oil, resembling olive oil.




WAX. 137

This is the substance called Myrtle wazx. The upper
surface of many leaves is covered with a kind of wax :
and, according to Proust, it covers the rinds of Raisins,
Plums, Oranges, and such fruits. A species of Palm
( Ceroxylon andicola) furnishes a considerable quantity
of wax. According to MM. Gay-Lussac and Thenard,

wax consists of

Carbon, . i " ‘ 81.784

ij’gﬁn, .c- . . 5-544

Hydrogen, . : - 12.672
100 parts.

According to Dr Ure, there is a little more oxygen
and a little less carbon and hydrogen.

J. RESINS.

473. Resins exude spontaneously from many trees :
they are in combination with a volatile oil, which is
driven off by a gentle heat, and a solid substance, which
is resin, reméins. Resin is insoluble in water, but so-
luble in alcohol. Tt is very inflammable, burning with
a black smoke, and is melted by a moderate heat.
Common resin, according to MM. Gay-Lussac and
Thenard, consists of

Carhon, 75.944 According to Dr Ure 5.0
Oxygen, 1A A . [ e 12,5
Hydrogen, 10.719 SN uyaion el le s e ns s ps wes - 126

100 parts. 100 parts.

474, There are many varieties of resin. Common
resin 18 obtained from the different species of Fir, the
Pinus sylvestris, P, Abies, P. Lariz, P. balsamea, &:¢.
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The first of these yields common turpentine, consisting
of resin (in this case called rosiz), and oil of turpen-
tine ; the P. Lariz gives Venice turpentine ; the P. bal-
samea, Canada balsam ; the P. Abies, musk or frankin-
cence. Strashurgh turpentine is obtained from the
Pinus picea : mastick is obtained from the Pistachia
lentiscus ; sandarach from the Juniperus communis ; co-
pal (much used for varnishing) from the Rhus copalli-
num 3 elemi from the Amyris elemifera.

475. Balsams consist of resin, volatile oil, and ben-
zoic acid. The principal are, opobalsam or balm of
Gilead, the produce of the Amyris Gileadensis ; copai-
va, obtained from the Copaifera officinalis ; balsam of
Tolu, from the Zoluifera balsamwm ; balsam of Peru,
from the Myroxolon Peruiferum ; benzoin, from the
Styrax benzoina ; storax, from the Styrax officinale ;
dragon’s-blood, from the Calamus Draco, Pterocarpus
Draco, and Dracena Draco.

476. Gum-resins are intermediate in their properties
between gum and resin, of which they seem to be com-
pounds. The most leading are, ammoniac, from the
Heracleum gummiferum ; aloes, from the various species
of Aloe ; assafetida, from the Ferula assafwetida ; galba-
num, from the Bubon galbanum ; olibanum, from the
Juniperus lycia, or from the Boswellia serrata ; opopo-
nax, from the Pastinaca opoponax ; scammony, from the
Convolvulus scammonia ; gamboge, from the Staligmitis
gambogioides ; gum-guaiac, from the Guaacum offici-
nale ; myrrh, from an unknown plant ; euphorbium,
from Euphorbia officinalis. Opium, from the Papaver
somniferum, is sometimes called a gum-resin.

S




( 139 )

6. caourcrOUC.

477. This substance, commonly known by the name
of Indian Rubber, is the juice of the Haevea, which
grows in the Brazils. It may also be obtained from
the Urceola elastica, the latropha elastica, and other
Euphorbiacez, and the Artocarpus integrifolia and Ficus
elastica. When newly exuded, caoutchoue has a whitish-
yellow colour; but it turns black when exposed to the
air for a while, Tt is distinguished by its great elasti-
city. When exposed to heat, it softens and swells, and
emits an odour like that of hurnt wool. When exposed
in the air to a high temperature, it burns with a rich
flame. It is insoluble in water and in alcohol, but so-
luble in naphtha and in the volatile ojls. According to
Dr Ure, it is composed of

Carbon, . : : : ; 90.

Hydrogen, .¢ - : 9.12

Oxygen, AL : 0.88
100 parts.

The oxygen, being in such small proportion, may be
regarded as adventitious.
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CHAP. I1I.-.VEGETABLE ACIDS, MOST OF WHICH
CONTAIN MORE OXYGEN THAN WOULD BE

NECESSARY TO FORM WATER WITH THEIR
HYDROGEN.

478, THE acids which exist ready formed in vege-
tables are the acetic, tartaric, ecitric, oxalie, benzoic,
malic, gallic, and prussic acids. In the state in which
we procure them they are combined with a considerable
quantity of water: in stating their chemical composi-
tion this is omitted.

1. ACETIC ACID.

479. This substance, the pure matter of vinegar,
does not often occur free in vegetables, but is general-
ly in combination with potassa or lime. In the sap of
some trees it is present in very minute portions. It
is formed during acetous fermentation, and by the de-
structive distillation of wood. Formed in the latter
way, it is called Pyroligneous Acid. Acetic acid is
transparent and colourless, has a fragrant odour, and a
strong sharp taste. It consists of, according to some
chemists,

Carbon, 4 equivalents 24 or 48
Oxygen, 3 cviiiniiens 24 48
Hydrogen, 2 ......cceuus s 2 4

E parts. 100 parts.

Dr Prout, in his analysis of this acid, found that it
contains three atoms of hydrogen, the oxygen and hy-
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drogen being exactly in the proportion to form water,
According to the other view, there is an excess of one
atom of oxygen.

9. TARTARIC ACID.

480. This acid exists in vegetables, mostly in union
with potassa, forming a supertartrate. It may be pro-
cured from the pulp of the Tamarind ( ZTamarindus in-
dica), from the juice of the Grape (Vitis vinifera), and
of the Mulberry (Morus nigra). It is also said to exist
in considerable quantity in Sorrel (BRumex acetosa), and
in Dandelion (Leontodon T, araxacum). It consists of

Carbon, 4 equivalents 24 or 36.5
O EyEancs S A 40 - 60.5
Ebydrogens, St BN 2 3.0

G parts. 100 parts.

3. CITRIC ACID.

481. This acid exists in the Juice of Oranges and
Lemons (Citrus aurantium and C. medica), of Cran-
berry and Whortleberry ( Vaceinium oxycoccos and V.
vitis-idea), and Common Dog-rose (Rosa canina), and
in several other fruits, It gives the juice of the Lime
and Lemon their acidity. It consists of

Carbon, 4 equivalents 24 or aifl.:'iﬁlflI
Oxvgen, da.,...0.0... 32 54,831
Hydrogen, 2 .........c000s. 2 3.8

98 parts. 100 parts,
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4. 0XALIC ACID.

482. This acid contains no hydrogen, consisting of
oxygen and carbon alone. It is found uncombined in
the juice of the Chick Pea (Cicer arietinum) ; but is
generally in combination with lime or potassa. It is
found in union with the latter of these in Common
Sorrel ( Rumex acetosa), Wood Sorrel (Qvalis acetosella),
and in the Geranium acidum. 1t has been found by
M. Braconnot in several species of lichen, in combina-
tion with lime. It consists of

Carbon, 2 equivalents 12 or 33.34
Oxygen, 3 .eeeceeranns 24 s 106,66
36 parts. 100 parts.

5. BENZOIC ACID.

483. This acid is found in the balsams, as gum ben-
zoin, storax, balsam of Tolu, &e. It has been found
by M. Vogel in the flowers of the Trifolium melilotus
officinalis (Common Yellow Melilot). The fragrance
of the Sweet-scented Vernal Grass (Anthowanthum
odoratum) is said to depend upon the presence of ben-
zoic acid. It consists of

Carbon, 15 equivalents 90 or 76
Oxygen, 3 ueessesceiens 24 =5 2
Hydrogen, 6 ..cooceuees 6 5

120 parts. 100 parts.

S RRCMOR e s,
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6. MALIC ACID.

484. This acid is found in Apples, Oranges, Bar-
berries, Elderberries, Currants, Strawberries, Rasp-
berries, &c. It has been found also in the House-
Leek (Sempervivim tectorum), combined with lime, and
in the berries of the Service Tree ( Sorbus aucuparia),
It consists of

Carbon, 4 equivalents 24 or  40.68
Chmygen T d 2 32 94.24
Hydrogen, 3 ............... 3 s 5.08

29 parts. 100 parts.

7- GALLIC ACID.

485. This is the acid which exists in the Gall-nuts,
from which it takes its name. It is found in the bark
of most trees of an astringent nature, as Oak ( Quercus
Robur), associated with tannin (493). It consists of

Carbon, . i . : 56.64

Oxygen, . - . : 38.36

Hydrogen . : ; 5.00
100 parts.

8. PRUSssIC oR HYDROCYANIC ACID.

486. This acid contains no oxygen, but consists of
carhon, hydrogen, and nitrogen, in the following pro-
portions :

Cﬂrhﬂ"a 2 equivalents 12 .
Nitzogen, 1..... ' 14 ¢ Cyanogen 26

Al ydrogen, S0 L . 1

27 parts.
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487. Tt exists in the seed of the Peach, Cherry, Al-
mond ; and may be obtained by distilling Laurel leaves.
The leaves of the Prunus Lauro-cerasus give a consider-
able quantity when distilled.

488. Besides these, there are many vegetable acids
of less interest, such as the Succinie, obtained from
Amber ; the Suberie, from Cork ; the Pectic, from the
Carrot, &c. They are of little importance, and do not
exist in any considerable quantity in the vegetable
kingdom.

CHAP. IV.—VEGETABLE ALKALIS.

489, Tais is a newly discovered class of compounds,
which contain nitrogen. In most plants which possess
any marked property not depending on a volatile oil,
as the Poppy, which has a narcotic effect, Peruyian
Bark, which has a tonic effect, there has been found
some peculiar principle, in combination with a vege-
table acid, which principle is the cause of the virtues
of the plant. This principle is called an Alkali, be-
cause it possesses the property of neutralizing acids.
Morphia n opium, quinine in Peruvian bark, strych-
sine in the Nux-vomica, are the principles which give
these plants their peculiar properties.

490. Besides these, the common alkalis, potassa and
<oda, are found in considerable quantities in vegetables.
They are generally in combination with the acetic and
carbonic acids ; and in small quantities with the sul-
phuric and muriatic acids. Potassa may be obtained
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from most plants by burning them, washing the ashes,
filtering them, and evaporating to dryness. It is the
most ‘common alkali in vegetables. Soda is found in
all plants growing in or very near the sea, There are
only four of the earths found in vegetables, lime, mag-
nesia, alumina, and silica (170). They are procured
by incinerating the plant. The lime is usually in com-
bination with carbonic acid ; and small portions of the
sulphate and phosphate of lime are sometimes present.
Lime and silica exist in much larger quantity in the ve-
getable kingdom than magnesia and alumina: and of
these two the former is the more abundant. These al-
kalis and earths form the ashes which remain after the
burning of vegetables ; and the insoluble matter of the
ashes consists principally of the earths. The only
other metallic oxides found in plants are those of iron
and manganese. They are in very minute quantities.
When the ashes are brownish-red, they contain iron ;
when purple or blackish, manganese. Herbs give more
ashes than shrubs; and shrubs more than trees, The

leaves of trees afford more than the branches, and the
branches more than the trunk.

CHAP. V._VEGETABLE COMPOUNDS WHICH DO

NOT BELONG TO ANY OF THE PRECEDING
CLASSES.

1. ALBUMEN.

491. This substance in the vegetable kingdom re-
sembles, in composition and properties, that which ex-
G
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ists in animal compounds. The purest albumen is the
white of the egg. In the juice of the Papaw tree ( Ca-
rica papaya) it exists in considerable quantity. When
the juice is boiled, the albumen becomes coagulated,
and is deposited. It has been found in large quanti-
ties in the fruit of the Ochra (Hibiscus esculentus).
Care must be taken to distingnish between the chemi-
cal use of the term “ Albumen,” as applied to express
a peculiar compound, and its botanical use as applied
to a particular part of the seed. The part called the
¢ Albumen " in Wheat contains little or no albumen
(400).

2. GLUTEN.

492, This is a soft substance, much resembling dough.
It is obtained from wheat-flour, by forming it into a
paste, and washing it by exposing it to a small stream
of water. The starch, mucilage, &c. are carried away
by the water, and the gluten remains. It exists large-
ly in the seeds of the Grasses. Wheat contains from
one-fourth to one-fifth of gluten, and hence its supe-
riority for the manufacture of bread. It is the gluten
which produces the fermentation of the dough, by
which the bread is raised, causing those interstices
seen in every part. The yeast added is for the pur-
pose of assisting and hastening the fermentation. It
i« found also in Acorns, Chestnuts, and many other
seeds. It is very nutritious, and contains a consider-

able quantity of nitrogen.
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3. TANNIN.

493. This is the substance which gives astringent
vegetable substances their peculiar character. It is
obtained in great quantities from the Gall-nut, in which
it is mixed with water, gallic acid, and mucilage. It
is obtained also from barks; the bark of the Oak
yields it abundantly. It may be obtained also from
bruised grape-seeds. It is soluble in water and in al-
cohol, but insoluble in ether. Catechu, prepared from
the wood of the Acacia catechu, and Kino, from the
Eucalyptus resinifera, contain large quantities of tan-
nin. It has been analyzed by Berzelius, and found to
consist of

Carbon, . : s a0+55

Oxygen, : : . 45

Hydrogen, . . : 445
100 parts.

CHAP. VI._GENERAL VIEW OF, THE CHEMICAT,
COMPOSITION OF VEGETABLES.

494. There are altogether fifteen simple bodies en-
tering into the composition of vegetables :—

Oxygen, These three elements, with a small ad-
Hydrogen, mixture of the following ingredients,
Carbon, 5 make up the vegetable frame.
Nitrogen.

Sulphur (always in combination with oxygen form-

ing Sulphuric Acid).
G 2
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Phosphorus (in combination with oxygen in the form

of Phosphoric Acid).

Chlorine (forming, with hydrogen, Muriatic Acid).

Potassium (in union with oxygen, in the state of

Potassa).

Sodium (in union with oxygen, forming Soda).

Calcium (with oxygen, forming Lime).

Magnesium (with oxygen, forming Magnesia).

Silicum (with oxygen, forming Silica).

Aluminum (with oxygen, forming Alumina).

Iron (with oxygen, forming Owide of Iron).

Manganese (with oxygen, forming Owide of Manga-

The last eight are metals, existing in vegetables in
the state of earthy powders (oxides), mostly in union
with some acid, and in very small quantities.

495. The sap is the watery fluid found in the albur-
num ; it varies much in different trees; it always con-
tains a large quantity of water; and generally some
sugar and mucilage, some acetate of potassa, carbonate
of lime, acetate of lime, or acetate of alumina, and
sometimes an uncombined acid. Sometimes tannin and
gallic acid are present in the sap; but sugar and mu-
cilage are the principal vegetable ingredients. Sir
Humphry Davy, in his Elements of Agricultural Che-
mistry, has given an excellent account of the compo-
sition in general of the various parts of vegetables.
From this part of his work I have made the following
extracts.

496. ¢ The tubes and hexagonal cells in the vascu-
lar system of plants are composed of woody fibre ; and
when they are not filled with fluid matter they contain
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some of the solid materials which formed a constitu-
ent part of the fluids belonging to them.”

“ In the roots, trunk, and branches, the barlk, albur-
num, and heart-wood, the leaves and flowers ; the great
basis of the solid parts is woody fibre. It forms by
far the greatest part of the heart-wood and bark ; there
is less in the alburnum, and: still less in the leaves and
flowers. The alburnum of the Birch contains so much
sugar and mucilage, that it is sometimes used in the
north of Europe as a substitute for bread. The leaves
of the Cabbage, Broccoli, and Seacale, contain much
mucilage, a little saccharine matter, and a little albu-
men. From 1000 parts of the leaves of common Cab-
bage I obtained 41 parts of mucilage, 24 of sugar, and
8 of albuminous matter.” '

“ In bulbous roots, and sometimes In common roots,
a large quantity of starch, albumen, and mucilage, are
often found deposited in the vessels ; and they are most
abundant after the sap has ceased to flow ; and afford
a nourishment for the early shoots made in spring.
The potato is the buib that contains the largest quan-
tity of soluble matter in its vessels and cells; and it is
of most importance in its application as food. Pota-
toes in general afford from one-fifth to one-seventh
of their weight of dry starch.”

“ The Turnip, Carrot, and Parsnip, afford princi-
pally saccharine, mucilaginous, and extractive matter,
I obtained from 1000 parts of common Turnip, 7 parts
of mucilage, 34 of saccharine matter, and nearly 1 part
of albumen. 1000 parts of Carrot furnished 95 parts
of sugar, 3 parts of mucilage, and L part of extraect.
1000 parts of Parsnip afforded 90 parts of saccharine
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matter and 9 parts of mucilage. The Walcheren, or
Wihite Carrot, gave, in 1000 parts, 98 parts of sugar
2 parts of mucilage, and 1 of extract.”

“ Fruits in the organization of their soft parts, ap-
proach to the nature of bulbs. They contain a certain
quantity of nourishment laid up in their cells for the
use of the embryon plant: mucilage, sugar, starch, are
found in many of them, often combined with vegetable
acids. Most of the fruit-trees common in Britain have
been naturalized, on account of the saccharine matter
they contain, which, united to the vegetable acids and
mucilage, renders them at once agreeable to the taste
and nutritive,”

“ Starch, or coagulated mucilage, forms the great-
est part of the seeds and grains used for food: and
they are generally combined with gluten, oil, or albu-
minous matter. In Corn, with gluten ; in Peas and
Beans, with albuminous matter; and in Rape-seed,
Hemp-seed, Linseed, and the kernels of most nuts,
with oils.”

“ I found 100 parts of good full-grained Wheat,
sown in autumn, to afford,

Of Starch, b’ . il
Gluten, . " . k9

100 parts of wheat sown in spring,

(Of Starch, : ; : 70
Gluten, . : . 24

“ In some experiments made on Barley, I obtained
from 100 parts of full and fair Norfolk Barley,
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Of Starch, s 2 f 79

Gluten, : : (h

Husk, - . : 8

The remaining 7 parts saccharine matter.”

“ I obtained from 100 parts of Rye, grown in Suf-
foll, 61 parts of starch, and 5 parts of gluten.”

“ 100 parts of Oats from Sussex afforded me 59
parts of starch, 6 of gluten, and 2 of saccharine mat-
ter,”

“ 1000 parts of Peas, grown in Norfolk, afforded me
01 parts of starch, 22 parts of saccharine matter, 35
parts of albuminous matter, and 16 parts of extract,
which became insoluble during evaporation of the sac-
charine fluid.”

“ The different parts of flowers contain different
substances : the pollen, or impregnating dust of the
date, has been found by Fourcroy and Vauquelin to
contain a matter analogous to gluten, and a soluble
extract abounding in malic acid. Link found in the
pollen of the Hazel-tree much tannin and gluten.”

“ It has been stated that the fragrance of flowers
depends upon the volatile oils they contain ; and these
oils, by their constant evaporation, surround the flower
with a kind of odorous atmosphere ; which, at the
same time that it entices larger insects, may probably
preserve the parts of fructification from the ravages of
smaller ones. Volatile oils, or odorous substances,
seem particularly destructive to those minute insects
and animalcules which feed on the substance of vege-
tables; thousands of Aphides may be usually seen on
the stalk and leaves of the Rose ; but none of them are
ever observed in the flower.”—% The woods that con-
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tain aromatic oils are remarked for their indestructibi-
lity, and for their exemption from the attacks of in-
sects: this is particularly the case with the Cedar.
Rose-wood, and Cyprus.”

¢« The petals of many flowers afford saccharine and
mucilaginous matter. The White Lily yields muci-
lage abundantly ; and the Orange Lily, a mixture of
mucilage and sugar ; the petals of the Convolvulus af-
ford sugar, mucilage, and albuminous matter.”
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as in the animal kingdom, the species are grouped to-
gether by Nature in Classes or Families, differing from
each other in several particulars, but in each of which
families, all the species agree in some important and
easily discernible characters, and, more or less, in their
internal structure and properties. These classes fre.
quently run into each other, and their diagnostic cha-
racters and limits are not always so well marked as
could be wished. Still, however, they are sufficiently
distinet for the purpose of a good natural arrangement.
Such a method, if at all perfect, should not only serve
the purpose of an artificial system, but enable us, in
the case of a new and unknown plant, from the exami-
nation of a few of its characters, to have an idea of
many of its other characters, its internal structure, and
habits, and to predict what properties it is most likely
to possess. A great variety of systems for the classi.
fication of plants have been proposed, some natural,
some artificial, and some of a mixed nature. At pre-
sent the systems most followed are, the Artificial or
Sexual System of Linneus, and the Natural Method
of Jussieu.

901. Many of these natural familjes must have been
observed by every one who has paid even the slightest
attention to plants. No one ever mistook the Mosses
tor the Grasses, or the latter for the Ferns, or these
for the Lily tribe. Accordingly, we find that there
has always been some arrangement in use, however
imperfect. The ancients spoke of Trees, Shrubs, and
Herbs, and this division is in popular use at the pre-
sent time. Then plants were considered with respect
to their uses as food or as medicines, and subdivided
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accordingly.  Gradually, as our knowledge of plants
increased, and the necessity for some arrangement be-
came greater, they were classified as Grasses, Crucife-
rous Plants, Bulbous Plants, &c. This division, how-
ever, which is on excellent principles, the botanists of
former times were unable to extend to all plants, from
their very limited knowledge of vegetable anatomy.
To this circumstance also we must attribute the num-
ber of artificial systems which were invented to supply
the place of a natural method. Till the beginning of
the sixteenth century, the systems in use were very
superficial, and of little practical utility. About this
time there were two methods proposed, one by Ges-
ner, and the other by Casalpinus. Many modifications
of these, and several new modes, were proposed by va-
rious botanists between that period and the end of the
seventeenth century, when Tournefort advanced his ce-
lebrated system. This, however, did not long enjoy
the public favour : the system of Linnzus, promulgated
in 1734, soon acquired a reputation far beyond that of
any of its predecessors, and has continued ever since
to ocecupy a high place in the estimation of botanists.
But this system, so long the exclusive idol of the bo-
tanist, has, in its turn, been compelled to divide its
claims with another, first developed by Jussieu in
1789, and subsequently improved by De Candolle,
Brown, Richard, and other eminent botanists of the
present day.

502. Gesner and Ceesalpinus were the first who
pointed out the necessity of taking the leading charac-
ters in elassification from the flower and the fruit.
This was a great step gained. These are the most
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PART II

SYSTEMATIC BOTANY.

497. A¥TER we have acquired a knowledge of the
structure and functions of plants in general, we are
able to proceed to the proper object of Botany—the
study of individual plants.

498. The plants which we observe on the surface of
the globe are, like the animal creation, divisible into
groups, of which the individual plants are exactly si-
milar to each other in appearance, in structure, &c.
For instance, all the plants which are known by the
name of « Common Red Poppy” are almost exactly
alike ; if we examine two specimens of Purple Fox-
glove (Digitalis purpurea), we shall find them almost
exactly alike in every particular; one may be larger
than the other, have more flower.buds developed, or
have its petals of a richer hue, but in every essential
point these two plants closely resemble each other;
and they bear the same relation to one another as one
animal does to another of the same kind or species,
A group of plants, such as this, is called a Species ; and
as, from their nature, when we have made ourselves

mtimately acquainted with one specimen of a species
¢ 3 3
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of plants, we know all the rest, the ultimate object of
a botanist is to render himself familiar with the cha-
racters of the different species whmh ‘we find on the
surface of the earth.

499. As the number of these is too great, :md their
differences too great and too numerous, to admit of
studying each species separately, it has heen found ne-
cessary to arrange them in divisions and subdivisions,
&c., each of which shall possess some well marked cha-
racter common to all the plants that are included un-
der it. This being done, from a few simple characters
we shall be able to find out in a work of reference the
name of any known plant which may be presented to
us, and thus ascertain its history. This is the main
object of what is called an Artificial System of Classifi-
cation ; so called, because it does not depend on the
distinctions marked out, nor correspond with the sys-
tem followed, by Nature. It generally depends on on-
ly one or two organs, and sometimes upon an acciden-
tal or comparatively unimportant character of the or-
gan, and frequently combines under one class or order
plants dissimilar to each other in almost every point
except that single one for which they may be brought
together, and separates others which are in many re-
spects nearly related. An artificial system, from its
simplieity, is extremely convenient, and, indeed, neces-
sary, for beginners; but it should be regarded only as
an introduction, because it does not communicate any
information regarding the other characters, structure,
or properties of the plant, and is of little or no use in
‘the case of a new and unknown plant,

500, Now, it has been found that, in the vegetable
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ties. The Systems of Linneus and Jussien do not
differ about the arrangement of varieties or species—
with respect to these they are both the same, always
Placing the same variety under the same species, and
the same species under the same genus. It is in the
arrangement of the genera that these two methods are
at variance.

907. A species (498) includes so many plants of the
same structure, form, and general appearance, and the
seeds of which always produce plants similar to them-
selves. Difference in species is the only precise and con-
stant distinction established by nature. The arrange-
ment of species into genera is an artificial classification ;
the occurrence of varieties is not constant nor regular ;
but a species is a group of plants formed by nature dis-
tinct from all other kinds of plants.  The distinctive
characters of species are taken generally from the root,
stem, or leaves. A variety of a species differs from it
in some trifling character, such as colour of the flowers,
size, pubescence of the leaves, &c. A genus consists
of several species differing from each other by what
are called the specific characters, taken from the leaves,
&c., but agreeing together in the more important cha-
racters taken from the fructification, The following
generic and specific characters of the genus Pyrus, and
the species which it includes, will illustrate the distinc-
tion between genera and species,

PYRUS (PEAR, APPLE, AND SERVICE).

Generic Character—Calyx superior, of five segments,
Petals five. Styles two to five, Fruit fleshy (a pome,
or apple), with five cartilaginous two-seeded cells.
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Pyrus communis (Wild Pear-tree) ; leaves sim ple,
ovate, serrated, peduncles corymbose, fruit turbinate.

Pyrus malus (Crab- -apple) ; leaves ovate, acute, ser-

rated, flowers in a sessile umbel, styles combined be-
low, fruit globose.

Pyrus torminalis (Wild Service-tree); leaves ovate
or cordate, lobed, and serrated, lower lobes spreading,
peduncles corymbose. |

Pyrus domestica (True Service-tree); leaves pinna-
ted, downy beneath, leaflets serrated upwards, flowers
panicled, fruit obovate.

Pyrus avcuparia (Quicken-tree, Mountain-ash, or
Rowan-tree) ; leaves pinnated glabrous, leaflets serra-
ted, flowers corymbose, fruit small globose.

Pyrus pinnatifida® (Bastard Mountain-ash) ; leaves
entire, pinnatifid and pinvated, white and downy be-
neath, flowers corymbose, fruit globose.

Pyrus aria (White Beam-tree); leaves ovate, cut
and serrated, white and downy beneath, flowers corym-
bose, fruit globose.

508. The following description of the genus Rose,
and the species Dog-Rose, will shew more precisely
the meaning of the term “ variety” in Systematic Bo-

tany.

ROSA, (ROSE.)

Gleneric Character.— Calyx urn-shaped, fleshy, contract-
ed at the orifice, terminating in five segments. Petals
= Some of the leaves of this plant so nearly resemble the following” (Pyrus

aria), ** that I fear (and Professor Henslow is of the same opinion) it can only
be considered a variety."—Dr Hooker ; from whose British Flora the above cha-

racters of Pyrus, and the following of Rosa, are taken.
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proper organs to be chosen for this purpose; as they
are the most important parts of the plant, and the least
subject to variation in structure and appearance; and
upon these all the subsequent systems have been
founded.

503. The method established by Tournefort was made
to depend principally upon the presence or absence,
form, and mode of division, of the corolla; and a few
of his classes are very natural, and are still retained,
as the Labiatw, Crucifere, Papilionacez, Umbellifers,
and one or two more. He first made a grand division
of vegetables into Herbs and Trees. Herbs were di-
vided into the Petalous (fourteen Classes), and the
Apetalous (three Classes). The Petalous are divided
into those with simple (eleven Classes) and those with
compound flowers (three Classes). The Simple Peta-
lous are divided according as they have monopetalous,
polypetalous, regular, or irregular, corollas : and, final-
ly, according to the form of the corolla. The trees
are divided much in the same way.

904, The system of Linnzaus was founded on the num.-
ber of the stamens. This was made to determine the
primary divisions or classes : the subdivisions or orders,
in most cases, depend on the number of pistils. These
two systems (of Tournefort and Linnzeus) are artificial
methods. When we are informed that a plant belongs
to a particular class in the Linnsean System, we know
only the number of the stamens—we neither know any
of its other characters, nor can we have any idea of its
properties. It resembles an alphabetical index to 4
description of plants, which, when we have got the
name of a plant, informs us in what page we shall find
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its history. In like manner, when we know one or
two characters of a plant, we can find its place in the
Linnean system, and thus, in any work containing a
description of plants arranged according to this method,
ascertain its history. :

505. Accordirfg to the method of Jussieu, plants are
grouped together, not because they may agree in the
structure or number of any single organ, but because,
on taking all their different characters into considera-
tion, they are found to bear a strong resemblance to
each other: and we also find that, in general, the pro-
perties of plants are similar in those which are like in
their external characters. For these reasons, it is ge-
nerally called the Natural System. An acquaintance
with it affords a broad, comprehensive, and scientific
view of the vegetable creation ; and it embodies much
important information regarding the structure, physio-
logy, and properties of plants, and their mutual rela-
tions. Though this is the system which it must always
be the object of botanical science to perfect, and with
which it is necessary for every student of botany to be
intimately acquainted ; as it has not been found possi-
ble to simplify it as much as could be desired, a know-
ledge of the Linnean System must also be acquired.
From its comparative simplicity, it is very convenient
for those commencing the study ; and indeed, till with-
in these few years, it alone was followed in this coun-
try. .
~ 506. Before proceeding to examine in detail the Na-
tural and Artificial Systems, we must attend to the di-
vision of plants into genera, species, and varieties. A

genus includes many species, and a species many varie-
i

;i
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five. Pericarps (or carpels) numerous, bristly, fixed
to the inside of the calyx.

HRosa canina (Common Dog-rose); prickles uniform,
hooked, leaves naked or slightly hairy, their disk eglan-
dulose, calyx-segments fully pinnate deciduous, styles
not united, shoots assurgent.

«. Leaflets naked, carinate ; serratures simple.
a. Green.
b. Grey.
8. Sarmentacea, leaflets naked, carinate; serra-
tures compound.
a. Green,
b. Grey.
yv. Surculosa, leaflets naked, flat; serratures simple,
a. Green.
b. Grey.
3. Dumetorum, leaflets more or less hairy, fiat.
a. Hairy on both sides.
b. Hairy beneath only.
e. Forsteri, leaflets more or less hairy, not flat.
a. Concave, green.
b. Carinate, grey.
1. Hairy beneath only.
2. Hairy on both sides.
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SECTION 1.

THE NATURAL SYSTEM OF
CLASSIFICATION.

509. As has been already mentioned, the parts of
the flower and fruit are those which are best adapted
for the construction of a scientific arrangement. The
natural system is composed of from one to two hundred
orders: that is, there are upwards of a hundred fami-
lies of plants which differ from each other in some well
marked and important particulars, But botanists do
not content themselves with observing the natural ar-
rangements of plants in families. They go a step far-
ther, and endeavour to arrange these families in divi-
sions, sections, classes, &e¢., founded upon some parts of !
importance in the structure of plants. And according-
ly, when it is found that a family of plants is placed in
a particular sitnation in our method, we have acquired
a knowledge of some leading points in the structure of
the plants in that family. These families themselves
must be classified, as well as the plants which they
contain, that we may be enabled by one or two charac-
ters to find them easily.

have flowers, sexual organs, and a seed with an em-
bryo, and those which are destitute of these organs. i
The first are the Phenogamia, called also Vasculares
(25), Embryonate, or Cotyledones: The second are

510, The first grand division is into those which i
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the Cryptogamia, called also Céllulm'es, Inembryonatee,
or Acotyledonew ; see par. 424.

CRYPTOGANMIA.

511. The orders in this division are few and easily
remembered : they are often set down without any fur-
ther arrangement, being only ten in number ; see page
167.

PHENOGAMTIA.

212. In this division there are a great number of
different orders, which require to be arranged in sec-
tions or classes, -

513. The Phenogamia or Cotyledones are, in the
first place, divided into two large sections : the Mono-
cotyledonew (406), or Endogens (83); and Dicotyle-
donez (408), or Exogenz ( 109). So far all botanists
are agreed : after this, the further arrangements of the
orders are different in the systems of different writers.
I shall follow that of Jussieu, as it is the system most
in use.

MONOCOTYLEDONE.E,

314, The Monocotyledonesm are, in Jussieu's me-
thod, divided into three classes, according to the mode
of insertion of the stamens. This is a niore permanent
character than number, which is very liable to vary.

(1.) The Monolypogynee, in which the stamens are
lypogynous, or inserted at the base of the ovary, which
is here called superior.
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(2.) The Monoperigynee, in which the stamens are
perigynous, or inserted in the perianth or calyx around
the ovary, which may be superior, inferior, or semi-
inferior.

(3.) The Mondepigynee, in which the stamens are

epigynous, or inserted above the ovary, which is here
called inferior.

DICOTYLEDONEZE.

515. The dicotyledonous orders are much more nu-
merous, and require further subdivision. Accordingly,
they are first arranged in three divisions.—The first
embraces those which are destitute of petals, or apetal-
ous : the next, those which have the petals united in
one leaf, or are monopetalous: the next, those which
have several distinet petals, or are polypetalous.

Apetalous Dicolyledons.

516. The dicotyledonous apetalous plants are subdivi-
ded, in Jussieu’s arrangement, into three classes, accord-
ing as the stamens are epigynous, perigynous, or hypo-
gynous.—the Epistaminez, Peristamines, and Hyposta-
minew. Many of the apetalous plants have scaly organs
resembling a floral envelope ; these consist of bractes,
or of a single floral envelope, called calyx : even where
this organ is coloured, as in Daplne mezereum, it 18
considered as a calyx, if it be single, and the plant is
called apetalous (263).

Monopetalous Dicotyledons.
517. The dicotyledonous monopetalous plants are
divided into the Aypocorollee, with hypogynous sta-
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mens ; pericorollee, with perigynous stamens; and the
epicorollece,with epigynous stamens. The latter are di-
vided into the Synanthereze, with the anthers united; and
the Chorisantheres, with the anthers distinet or free. It
must be remembered that the insertion of the perianth
always corresponds to that of the stamens; we never
have epigynous stamens and a hypogynous perianth :
the terms “ epigynous” and “ hypogynous” refer indif-
ferently to the stamens and perianth.

Polypetalous Dicotyledons.

518. The dicotyledonous polypetalous plants are di-
vided into the epipetalee, with epigynous stamens; the
hypopetalee, with hypogynous stamens; and the peri-
petalee, with perigynous stamens.

519. The names of the classes are very characteris-
tic. The three classes in the monocotyledonous divi-
sion are marked by -the prefixture mono. All the
others (except the Cryptogamia) are in the dicotyle-
donous division. The first three classes in this divi-
sion are apetalous ; accordingly the terms petal or co-
rolla are not mentioned in their names. In the next
three classes the plants are monopetalous :—here, then,
the term petal, which is generally used to express one
of the parts of a polypetalous corolla, is not used. The
term employed is corolla, which signifies the whole co-
rolla, and may be properly applied to express an entire
corolla. In the names of the last three classes, which
are polypetalous, the term petal is used, signifying that
the corolla here consists of seyeral pieces or petals.
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TABLE

OF THE

NATURAL FAMILIES OF PLANTS.

Those Orders with the letter M annexed contain Medicinal Planis.

—

DIVISION 1—CRYPTOGAMIA.
SECTION I.—APH YLLEEE‘..

Fuxet, M ..............Agaricus campestris, Common Mushroom.
LicuewNEes, M .........Cetraria Islandica, Tceland Moss.
AT R Fucus vesiculosus, Sea-ware.

SECTION II.—PHYLLOIDEZAE.
I. MUSCOIDEZA.

CHARACESZ,............Chara.
HEPATICE,...... ......Jungermannia.
L, {7V g e e Polytrichum commune.

II. FILICOIDEZ.

MARSILEACEZX, ...... Pilularia globulifera, Piliwort.
LycoPoDIACESE,...... Lycopodium clavatum, Club-moss.
Fivices, M............ Aspidium Filix-mas, Male Shield Fern.
EQUISETACEZX,...... Equisetum, Horsetail.

3
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DIVISION II.—PHENOGAMIA,

SECTION I._MONOCOTYLEDONEA:.

L. MONOHYPOGYNEZE.

NATADER, ooocovinsiid Zostera, Grass-wrack.
ARoIDE®E, M...........Acorus Calamus, Sweet-flag.
PreERACEE, M........Piper nigrum, Black Pepper.
GraMiNEE, M.......Avena sativa, Oat.

CYPERACEZE, -.........Cyperus longus, English Galingale.
II. MONOPERIGYNE/E.
Parmz, M.............Pheenix dactylifera, Date Palm.
JUNCEZXE, ...............Juncus effusus, Soft Rush.
ALISMACEZR, ..........Alisma Plantago, Greater Water Plantain,

CorcHICACE®, M.....Colchicum autumnale, Meadow Saffion.
ASPARAGINER, M....Smilax Sarsaparilla.

LivracE®, M.........Scilla maritima, Squill.
BROMELIACEE, ...... Bromelia Ananas, Pine Apple.

ITI. MONOEPIGYNEZE.

D10SCOREZE, ...........Dioscorea alata, White dry ¥Yam.
NARCISSEZA,............Galanthus nivalis, Snow-drap.
IrmbEE, M ........ ...Crocus sativus, Saffron Crocus.

H £MODORACE E, -..... Dilatris tinctoria.

MUSACEZE, ............ Musa Paradisiaca, Plantain.
SCITAMINEE, M...... Amomum Zingiber, Ginger.
MARANTACEZA, ....... Maranta arundinacea, drrow-root.
ORCHIDEE,............0rchis mascula, Early Purple Orchis.

HyDROCHARIDEE,.. Stratioles aloides, Water Soldier.

SECTION 1I.—DICOTYLEDONE.ZE,

1. APETALERE.
AnrisTorocHIE, M ...Asarum europeeum, Asarabacca.
SANTALACEZE, seresserss Santalum album, Sanders-wood.
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CupvLIFER.E, M.....Quercus Suber, Cork.-tree.

JUGLANDEE,.......... Juglans regia, Wallnut.
Cox1FERE, M.........Pinus sylvestris, Scolch Fir.
CYCADEZ, ............Cycas circinalis ; yields Sago.
SaLiCcINE®, M.........Populus tremula, Aspen.
BETULINEZE,..........Betula alba, Common Birch.
MyYRICE,..............Myrica gale, Dutch Myrtie.
Kupnorsrace®, M. Ricinus communis, Castor-oil Plant.
UnticEx, M.......... Humulus lupulus, Hop.
MyRrisTicE®, M......Myristica moschata, Nutmeg-tree.
CHENOPODEZ, ........Spinacia oleracea, Spinach.
Poryconex, M......Rheum palmatum, Rhubarb.
LavriNe®, M.........Laurus cinnamomum, Cinnamon-tree.
Tuysere®, M.......Daphne mezereum, Spurge Laurel.

AMARANTHACER,.... Amaranthus.
NYCTAGINEZ, ......... Mirabilis jalapa, Marvel of Peru.

II. MONOPETALEZE.

1. ayrocoroLLER.

PLANTAGINER, .........Plantago major, Greater Plantain.
PLUMBAGINESX, ........, Statice Armeria, Sea Gillifiower.
PRIMULACEZ, ...........Primula veris, Cowslip.
GLOBULARIEZ, .........Globularia, Biue Daisy.
OROBANCHEZE, ..........Orobanche major, Greater Broom-rape.
ScROPHULARINE®, M...Digitalis purpurea, Foxglove.
SOLANEE, M.............. Hyoscyamus niger, Common Henbane.
ACANTHACEE, ........... Acanthus mollis.

JasMiNE®E, M............Syringa vulgaris, Lilae.
VERBENACEGX, ........... Verbena officinalis, Common Vervain.

Lasiatz, M.............Mentha Piperita, Peppermint.

BoracINE®, M...... . Symphytum officinale, Common Comfrey.
Coxvorvurace®, M...Convolvulus Jalapa, Jalap.

BIGNONIACEE, .......... Bignonia chica, Trumpet Flower.
GENTIANE, M...........Gentiana lutea, Yellow Gentian.
ArocyNEx, M... . . ...8trychnos nux-vomica.
SAROTERFENIL seiolt i ore et Sapota.

H
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9. PERICOROLLEZ.

STYRACEE, M......... Styrax Benzoin.
Ericives, M......... Vaccinium oxycoccos, Cranberry.
CAMPANULACEZ, .....Campanula, Bellflower.

3. EPICOROLLEE.

CompoSIiTE, M........ Leontodon Taraxacum, Dandelion.
DIPSACEZE, ............Scabiosa succisa, Devil's-bit Scabious.
VALERIANE, M...... Valeriana officinalis, Valerian.
Rusiace®, M.........Asperula odorata, Sweet Woodruff.

CixcaoNace®, M....Cinchona.
CAPRIFOLIACE®, M..Lonicera Periclymenum, Waoodbine.
LORANTHEGRE, ......... Viscum album, Misselloe.

III. POLYPETALEZZE.

1. EPIPETALEZE.

RHIZOPHORE X, ...... Rhizophora, Mangrove.
UMBELLIFERE, M... Daucus Carota, Carrol.
ARALIACEZE, w......... Panax quinquefolia, Ginseng.

2., HYPOPETALEZXE.

RANUNCULACE &, M.. Aconitum napellus, Monkshood.
MAGNOLIACEE, M... Wintera Aromatica, Winter's-Bark tree.

ANONACE &s ... ......Anona squamosa, Custard Apple.
BERBERIDEZE, «....... Berberis vulgaris, Barberry.
MENISPERME E, M...Menispermum cocculus.
RUTACEE, M..........Guaiacum officinale.

GERANIACEE, M.....Oxalis acetosella, Wood Sorrel.
MALVACEE, M.......Althea officinalis, Marsh Mailow.

BOMBACEE,...cco0us e Bombax pentandrum, Coffon-tree.

By TTNERIACEZE,«... Theobroma cacao, Chocolale Nut trec.
TILIACEE, «ciinssssren Tilia europzea, Lime-iree.

THEACE Eyu............ Lhea sinensis, Tea-tree.

OLACINEZ, ............ Heisteria coccinea, Partridge Wood iree.

GuTTIFERE, M......Stalagmitis Gambogioides, Gamboge-tree.
3
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HYPERICINE.E, ...... Hypericum perforatum, 8¢ John's Wort.
Avraxtiacex, M...Citrus aurantinm, Orange-tree.

ViNFErE,M........ . Vitis vinifera, Vine.
ACERINEE,............ Acer saccharinum, Maple-iree.
MEevriacEs, M........Canella alba, False Winter's Bark.
SAPINDACEZ, .........Sapindus saponaria, Seap Apple.
Porveare®, M......Krameria triandria, Ratanhy.
FUMARIACES, ......... Fumaria officinalis, Common Fumitory.

ParaveEraceEz, M.. Papaver somniferum, Opium Poppy.
NYMPHEACEZE,....... Nympheea alba, White Water Lily.

CrUCIFERE, M........ Brassica oleracea, Cabbage.
CAPPARIDEZ, .........Capparis spinosa, Caper-bush.
RESEDACEZE, ......... Reseda odorata, Mignonette.
CisTE®, ...............Cistus helianthemum, Rock Rose.
DROSERACE ®,.......... Dionea muscipula, Venus® Fly-trap.
Viorarie, M.........Viola tricolor, Heart's-ease.
CarvorHyYLLEE,M..Dianthus deltoides, Maiden Pink.
Lixex, M..............Linum usitatissimum, Flaa.

3. PERIPETALER.

EORTULACE®R ... ...\ Portulaca, Purslane.

SAXIFRAGEZ, ...........Saxifraga granulata, White Saxifrage.
CRASSULACER,.......... Sempervivum tectorum, House Leek.
NOPALEZ,...............Cactus opuntia, Tndian Fig.
RiBESIEE,............... Ribes grossularia, Gooseberry.

CucurBiTacE®, M.... Momordica elaterium.
ONAGRARIEE,.......... Epiloblum, Willow Herb.

MyntacEx, M......... Myrtus pimenta, Allspice-tree.
SALIcARLE, M...........Lythrum salicaria, Loosestrife.
TAMARISCINEAE,........Tamarix.

Rosacez, M........... «Pyrus malus, Crab Apple.

LEcumiNos®, M......Pisum sativum, Garden Pea.
TEREBINTHACEE, M, Amyris gileadensis, Balsam of Gilead-tree,
Ruamvez, M........... Rhamnus catharticus, Purging Buckthorn.
CELASTRINEE,......... Euonymus, Spindle-tree.

AQUIFOLIACE A, .. ...,.Ilex aquifolium, Holly.

o2
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CHARACTERS, &ec.

OF THE

NATURAL ORDERS OF PLANTS.

FIRST DIVISION,
CRYPTOGAMIA *.

Cryptogamic or Flowerless Plants.

Cryptogamia, Linn.—4 cotyledones,Juss.—Inembryonate, Exembryo-
nate, or Ahrize, Richard.—Cellulares, Decandolle.—Agame,
Lamarck.

CranacTERs.—Floral envelope and sexual organs
absent or not discernible. Reproduced by means of

# [ have preferred the term Cryptogamia” {:xgu-:r-rw, to be hid, and yepos,
marriage), because it agrees better than any other with the present state of our
knowledge in this department of Botany, and is more comprehensive. The term
«¢ Cpllular” is objectionable, because the Ferns are provided with a distinet vas-
cular system ; and the appellation © Acotyledonous” implies the constant absence
of cotyledons, organs analogous to which have been supposed to exist in Ferns;
from which Agardh divided the Cryptogamic plants into the true Acotyledones,
as Alg=; and the pseudo-Cotyledonew, as Ferns, &c. The term ¢ Cryptogamia”
signifies that the sexual organs of this class, if they have any, are not apparent;
which is an undoubted and obvious fact. Some botanists have endeavoured to
imake out something resembling sexual organs in the Ferns and Mosses. These
attempts, however, have net been successful ; and we might almost be justified in
using the word agame, signifying the total absence of sexual organs. It would
spem that, in this instance, there has been an idea that Cryptogamic plants must
have their sporules or seeds fuufnerl by means of a sexual apparatus, because this
is the case with flowering plantsA@#But since these two great divisions are so very
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little bodies called sporules, mostly enclosed in cases
called thece, and frequently irregularly dispersed about
the plant. Seeds or sporules (spore, gongyle) simple
bodies, without radicle, gemmule, or cotyledon ; ger-
minating indifferently in any direction, and striking
root from any part of their surface. All destitute of
spiral vessels, and consisting chiefly of cellular tissue.
The Fern tribe alone has vessels.

ExampLEs. — Sea-weeds,— Mosses,— Mushrooms,—
Ferns.

The Orders in this Division are ten, and may be ar-
ranged in the following manner * ;:—

I. APHYLL/E, or leafless; consisting of cel- Fungi.
lular tissue alone, and having naked spo- < Lichenes.
R o s NS e Algre,

1. Muscoibe®, or :
Moss-tribe, con- %har;c_efe.
II. PHYLLOIDEE,— | sisting of cellu- M T
having leafy expan.| lar tissue alone. {Musci.
sions, and sporules ¢
enclosed in a proper | 2. Finicornes, or { Marsileacerw.

integument or case. Fern-tribe, ha- | Lycopodiaceze.
v ving tubular ves- ] Filices.
| sels. Equisetaceze.

different in structure, functions, form, and appearance, why may they not also
difter in the mode of forming their seed ? If an analogy will be allowed, it may
be observed, as M. Richard and Dr Hooker have pointed out, that there are in
many of the higher orders of vegetables organs formed without sexual apparatus,
capable of reproducing the plant, as the bulbils of the Orange, Lily, and Mountain
Garlic, &c. And, indeed, it may be further observed, that flowering and flower-
less plants (supposing the latter to be destitute of sexual organs) do not differ
more in mode of reproduction than the Mammalia, and the Polypi and Infu-
soria, which appear to be utterly destitute of sexual organs, and are concelved in

many cases to propagate their species by means of organs analogous to the bulbils
of some vegetables,

® In this arrangement I have combined the methods of MM. Agardh and
Brongniart,
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SECTION I.

APHYLL A&.

ACOTYLEDONE/E, Agardh.

Cuaracters.—Cryptogamic plants destitute of leaves
and of vessels, and having naked sporules. No mark-
ed distinction or point of separation between root and
stem ; being irregular homogeneous masses of vege-
table tissue.

Fungi; Lichenes; Algz.

ORDER L

FUNGI—MUSHROOMS.

Fungi, Linn. and Juss.—Epiphyle, Byssoidee, Gastromyei, Fungi,
and part of Hyporyla of Dr Greville.

CuArACTERS.—Growing on the ground, or parasitic
on the trunks of trees, decayed wood, dead leaves, &c. ;
seldom aquatic, and rarely or never green. Substance
fleshy, corky, coriaceous, gelatinous, or minutely fila-
mentous (floccose). Frequently resembling a parasol
in form ; sometimes consisting of globular masses, or
of irregular stem-like bodies (like branches of Coral) ;
in their simplest state small filaments ; but extremely
variable in form. Sporules frequently lying loose in
the cellular tissue, or enclosed in membranous or cor ia-
ceous coverings. They are of quick growth and very
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short duration, and, when dried, do not revive by the
application of moisture.

The wolva or wrapper is the bag enveloping the
young plant in many Fungi, and having a cup-like ap-
pearance when the stem or stipe has emerged from it,
The conical part supperted by the stipe in many of
this ovder is the cap or pileus, from which, in some,
project downwards the gills, thin perpendicular lamellz,
supporting the sporules. This, the part of fructifica-
tion, is the Aymenium, which at other times consists of
tubes, pores, subulate processes, or a cellular head, &ec.
In many Fungi there is a circular membrane surround-
ing the top of the stipe; this is the annulus or veil.
The sporules are sometimes contained in a seed-vessel,
called - peridium ; the sporules and peridium, which is
often like a hollow ball, forming the whole plant.

Exampres.—Commen Mushroom (Agaricus eam-
pestris) ; Agaric of the Oak (Boletus fomentarius);
mould of cheese, &e. (mucor) ; Uredo segetum, which at-
tacks Wheat crops and destroys the grain, converting
it into a black powder, called brand, dust brand, smut,
or burnt corn. Another Fungus, Uredo caries, also in-
Jures Corn, by filling the kernel with a fetid greasy
powder, which, when the Corn is thrashed, affects the
whole mass. The Puccinia graminis also attacks Corn,
causing the disease called blight, mildew, or rust. The
dry-rot in wood is caused by the Merulius lacrymans
(Boletus 1), a species of Fungus, The Puff-ball or
Devil's Snuff-box (Lycoperdon) is a Fungus, the bag
containing the dust being the peridium, while the dust
consists of innumerable small sporules.

They may be divided into two great sections: the
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ANG10CcARPT, which bear seeds internally, the Fungus
being closed on all sides ; and the Gym~ocarer, which
bear seeds externally, that is, not enclosed by the Fun-
gus. The Angiocarpi are either hard externally, like
Spheeria; fleshy and solid, like Tuber (Truffle); or
membranaceous and coriaceous, filled with a fine dust
(the sporules), like Puff-ball, Blue Mould (Monilia
glauca or Mucor g.). This division contains no eatable
Fungi except Truffle,

The Gymnocarpi bear their sporules imbedded in an
appropriate membrane (the hymenium), are fleshy, and
have generally a distinet stipes and pileus. The hy-
menium, in some, as Phallus, dissolves into a gelatinous
mass ; while in others it is more permanent, sometimes
forming plates or gills, as in the Common Mushroom ;
in other cases forming tubes, as in Boletus. Almost
all the eatable Fungi are among the Gymnocarpi.

M. Braconnot found in Fungi a peculiar principle,
which he has termed fungin, resembling vegetable fibre
in the inertness of its properties, but affording by dis-
tillation products which resemble those obtained from
animal matters. He also obtained an acid ( fungic acid),
adipocire, sugar, an oily matter, and a substance resem-
bling osmazome.

Eoonomicat. PropErTIES *.—In Great Britain, and
in many parts of the Continent, Mushrooms are re-
garded as a delicate article of food, and in some places
are much used by the poorer inhabitants. Some kinds
are much used for making ketchup, and various kinds

# For an account of the characters, properties, &c. of the eatable Fungi, see
a paper in the 4th volume of the Transactions of the Wernerian Soclety by Dr
Greville.
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ous nature, which he called amanitine. T hey may be
placed among the narcotico-acrid poisons. In some
parts of Russia, the Amanita muscaria is used as an in-
toxicating agent, being dried, made into a kind of ho-
lus, and swallowed without being chewed. The fol-
lowing are the most dangerous of the Fungi:

Amanita muscaria (Agaricus muscarius)*.

- . venenosa (Agaricus bulbosus).
Agaricus annularius.

......... olearius.

. urens.

......... necator.

......... pyrogalus.

«sss.ae0e  SEypticus.

ORDER IIL.
LICHENES.—LICHENS.

Part of the dlge of Juss. and Linn.— Lichenes, and part of the
Hypoayla, De Cand. and Grev.

CrarAcTERS,.—Membranaceous or gelatinous masses
of cellular tissue, often dry and horny : some are spread
over the trees, rocks, or earth on which they grow, in
an expansion, thin like a crust, granulated, lobed, ha-
ving imbricated scales, or sometimes consisting of a
powdery layer ; some resemble shrubs or corallines in
miniature, growing erect on the ground, or hanging
from trees. This expansion is called a_frond, thallus, or
unwversal receptacle, and is of various colours in different

* Vauquelin found a portion of the hydrocyanate of potassa in this Fungus;
and in it amanitine was found by M, Letellier.
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Lichens. The sporules are imbedded in the substance
of the thallus, or seattered on its surface, and are often

included in organs ealled apothecia, shields (seutella), or
tubercles. :

ExamprEs.— Lepraria botryoides, a thin powdery
green crust, frequent in shady situations on trees, posts,
rails, &e. Cenomyee coccifera (Lichen cocciferus), which
resembles a wine-glass; Graphis seripta, which resem-
bles written characters ; Parmelia parietina (Lichen p.),
of a bright yellow colour, with saucer-shaped apothecia,
frequent on trees and walls; Lecanora murorum (Lichen
m.), of an orange colour, frequent on rocks and stones.

Lichens are much used in dyeing, furnishing a red,
purple, or erimson dye. ZLecanora tartarea furnishes the
Cudbear of dyers. Archil (Orchall), a valuable dye, is
obtained from the Rocella tinctoria. Litmus is prepared
from this lichen. ZLecanora perella affords a purple or
crimson dye, the orseille de terre of the French. These
are the principal kinds, but there are many others
which abound in colouring matter. -

Ecovomicar, Properties.—The Lichens contain a
considerable quantity of starch and mucilage, which
render them very nutritious. The Zripe de Roche, on
which the Canadian hunters frequently subsist, 1s a
Lichen, ealled Gynophora. The rein-deer, which are
<o useful to the Laplanders, feed on the Cenomyce rd-
giferina, or Rein-deer Moss. Cetraria Islandiea ( Lichen
Tslandiens or Teeland Moss) is consumed as food by the
Icelanders, being reduced to powder and made into
cakes, after being steeped in water to extract the bitter
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of sauces. Many Fungi are of a very dangerous na-
ture. The taste is perhaps the best mode of distin-
guishing injurious from wholesome Fungi. If they are
at all bitter, astringent, or styptic, or otherwise dis-
agreeable, of course they must be rejected ; and also
when the flesh is soft, or watery, gelatinous, or leathery,
and if they become blue or green when cut. They
should be used when young, as, when matured, they
are often insipid and tough. The hymenium is in ge-
neral to be rejected when the pileus has expanded. In
very young Fungi, however, it is not so dangerous.
It is said that spices, more particularly salt and vine-
gar, render even poisonous Fungi wholesome, All
Fungi employed as articles of diet in Russia, where
perhaps they are more employed than in any other
country, are salted before being eaten. M. Richard
recommends that all Mushrooms, about the wholesome-
ness of which there may be any doubt, should be steep-
ed in vinegar before being used. Owing to the very
volatile nature of their acrid principle, cooking, as
stewing, is advisable with most Fungi, and seems to
render them all more easily digested. The following
are the kinds of Fungi most in use :

Agaricus campestris (Common Mushroom) *.

. « procerus.

......... edulis (White Caps).

= Oreades (Bcotch Bonnets)+.

......... violaceus (Bluets).
srer.eess Odorus.

* Vauquelin analyzed this Mushroom; and found in it adipocire, a thick or
oily matter, albumen, sugar of Mushropms, a matter of an animal natuye resem-

bling osmazome, soluble in aleohol and in water, a matter insoluble in alcohol,
fungin, and acetate of potassa.

t This is the species most frequently forming the Jatry rings,
H3
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Agaricus eburneus.

surkines Mlmarius,

......... deliciosus.
Tuber cibarium (Truffle).
Morchella esculenta (Morel).
Helvella esculenta.
Clavaria coralloides.

.eee. Cinerea.

‘rferu].ms cantharellus.
Boletus edulis.
Amanita ceesarea or aurantiacea.

Meprcivan ProrerTIES.—These are of little infe-
rest. Boletus igniarius (or fomentarius), called Female
Agaric, Agaric of the Oak, Spunk, Touchwood, has
been employed as a styptie, for the suppression of he-
morrhage. It probably acts in the same manner as
lint or sponge. It grows parasitic on the Oak. To
render it fit for use, the epidermis and porous parts are
removed, and the rest is beaten into a soft spongy
state. Dipped in a solution of nitre, it forms amadou
or German tinder. 'The Boletus laricis (B. purgans) is
a powerful cathartic, but little used. M. Dufresnoy
has recommended an electuary of Agaricus acris or of
A. deliciosus in consumption.

Officinal Plant.—Boletus igniarius.

Porsonous ProrerTins.—Many of the Fungi are
poisonous, and some that are used as articles of diet
oceasionally acquire poisonous properties. M. Bracon-
not analyzed many of this family, and found in some a
saccharine matter, an acrid resinous matter, a volatile
prmmple of a similar character, and fungin. M. Letel-
lier found in some a narcotic principle of a very poison-
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Exampres.—Bladder Fucus, Sea Ware, or Sea
Wrack (Fucus wvesiculosus); Dulse (Fucus palmatus ;
Rhodomenia palmata, Grev.; Halymenia p., Hooker) ;
Tangle (Fucus digitatus ; Laminaria digitata, Hook.
and Grev.); and all other Sea Weeds. The green
slimy matter observed very distinctly on those parts of
newly formed piers exposed to the action of the water,
—on rocks in the sea,—on gravel-walks after rain,—at-
tached to sticks and stones in ditches and lakes,—be-
long to the genera Liuckia (rivularia), Nostoc, Pal-
mella, &c. in this Order. Algw, within the reach of
every one’s observation, vary in size, from the fine de-
licate capillary tufts of the Confervee, found waving in
rivalets and ditches, to the thick stout stalks of Sea-
tangle (Laminaria digitata), found in great abundance
on our shores. In many parts of the ocean the Alge
form immense submarine forests.

The Algw® may be arranged in four divisions : I. Tre-
MELLINEE ; II. CoNFERVOmDER; IIL Urvomex ; 1V.
Fucomez.

- Many of the Algm abound in a gelatinous matter,
which affords a kind of glue or varnish. The Clon.
drus erispus furnishes size for the use of house-painters,

“ In the manufacture of kelp, however, for the use
of the glass-maker and the soap-boiler, it is that the
Alge take their place among the most useful vege-
tables. The species most used for this purpose are
Fucus vesiculosus (Kelp-ware or Sea-ware) ; I nodosus
(Sea-whistles); F. serratus (Black Wrack or Prickly
Tang); Laminaria digitata (£Lucus digitatus, Sea-girdles,
Tangle, Red Ware); L. bulbosa (F. bulbosus, Sea Far.
belows) ;  Himanthalia lorea (L. loreus, Sea-thongs,
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Drew); and Chorda filum (F.f., Sea Catgut, Sea Lace).”
— Where the plants did not grow naturally, attempts
have been made, and not without success, to cnltivate
them, by covering the sandy bays with large stones. By
this method a crop of Fuci has been obtained, as we
are informed by Mr Neill, in about three years, the
sea appearing to abound everywhere with the neces-
sary seeds.”—Grev. Alge Brit.

Kelp contains a great quantity of an impure carbo-
nate of soda. The sea-weeds are dried, and put inte
a pit or kelp-kiln made in the earth. They are then
buarned to ashes; the vegetable matter flies off ; and
the ashes unite into a hard bluish mass, which is the
kelp. Barilla is a substance of the same nature, and
formed in the same way, but richer and purer. It is
imported from the Mediterranean.

Ecoxomicarn ProrerTIES.—The Algwe contain a large
quantity of a nutritious gelatinous substance (mucilage
and albumen, according to Richard), and, were it not
for their saltness, would probably be much more em-
ployed as articles of food. Sir Humphry Davy (Agri-
cul. Chem. p. 245) mentions, that from the Common
Fucus, by boiling it in water, he obtained one-eighth
of a gelatinous matter, which had characters similar to
mucilage. ¢ Rhodomenia palmata (Fucus palmatus),
the Dulse of the Scots, Dillesk of the Irish, and Sac-
uhﬁriue Fucus of the Icelanders, is consumed in consi-
derable quantities throughout the maritime countries
of the north of Europe, and in the Grecian Archipe-
lago : Iridea edulis (Fucus e., Halymenia. e., and ¢ Dulse’
in the south-west of England), is still occasionally
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and purgative principles which it contains. Cefraria
nivalis and Sticta pulmonacea may be used for the same
purpose,

MeprciNaL ProperTIES.— Cetraria Islandica is a
useful demulcent, and has been recommended in cases
of emaciation, on account of its nutritious virtues ; and
also in catarrh, he@moptysis, diarrhea, and dysentery.
Peltidea aphthosa (Lichen aphthosus), according to
Linnzus, is used in Sweden to cure the aphthz or
thrush in children ; it is purgative. Mr Lindley men-
tions Parmelia- parietina, Borrera furfuracea, Evernia
prunastri, and Cenomyce pywidata and C. coccifera, as
possessed of astringent and febrifuge qualities. * The
medicinal properties of the Lichens,” says De Candolle,
in his Hssay on the Medicinal Properties of Plants,
“ reside chiefly in those of a soft consistence, perhaps
becanse they contain most mucilage. They all have
more or less of a bitter taste; appear to be composed
of mucilage, of a small quantity of resin, but chiefly of
a substance of an animal nature analogous to gelatine :
the most of them are demulcent, usefully employed in
decoction in diseases of the lungs, and capable of sup-
plying food for man, as by steeping or repeated boil-
ing their bitterness may be removed."—ZFssai, p. 318-9.

Officinal Plants.

Lichen islandicus,
Rocella tinctoria,
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ORDER III.
ALGAE.—SEA WEEDS, &e.

Alge, Juss. ; he included in Algee the Lichenes, now made a
separate Order.—Hydrophyta, Rich.—dlge and Cheto-

phoroidee, Grey.

CuarACTERS,.—Mostly aquatic vegetables, growing
in the sea or in fresh water, destitute of a root for ab-
sorbing nourishment, but often firmly fixed by a fibrous
or callous base, called a scufate root. Substance gela-
tinous; thin, membranous, or pellucid; tough and
horny ; or even woody. Fronds sometimes arising di-
rectly from the root, and constituting the whole plant;
at other times placed on a stem (stipes) more or less
thick’; composed of delicate capillary filaments often
finer than the hair, of thin membranous bands varying
in length and in breadth, or of a more solid cylindrical
or strap-like substance ; sometimes solid, at other times
tubular ; frequently divided by joints or articulations ;
and often inflated at particular parts, forming vesicles
filled with air. Sporules imbedded in tubercles in the
substance of the vegetable; in simple dilatations or
projections arising from the frond; scattered on its
surface ; placed in the tube when the frond is tubular ;
surrounded by an open involucre ; or in clusters on a
common receptacle. Semitransparent, and of a brown,
green, purple, or reddish colour. <« After having he?n
kept dry for a considerable length of time they will
revive by immersion in water; but that portion c:f f;he
plant only imbibes the fluid which is immersed in it.”

— Hooker.
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used.” « Porphyra laciniata (Ulva laciniata or wmbili-
calis, Sloke in Scotland), and P. vulgaris (P. purpurea,
Ulva wmbilicalis or purpurea), is stewed and brought to
our tables as a luxury, under the name of ¢ laver ;" and
even the Ulva latissima, or Green laver, is not slighted
in the absence of the Porphyre.” “ Laurentia pinnati-
Jida (Fueus pinnatifidus), distinguished for its pungency,
and the young stalks and fronds of Laminaria digitate
—the former called Pepper Dulse, the latter Tangle—
were often eaten in Scotland.” “ When stripped of
the thin part, the beautiful Alaria esculenta (Laminaria
e, Fueus esculentus, Bladder-locks, Honey-ware), forms
a part of the simple fare of the poorer classes in Ire-
land, Scotland, Iceland, Denmark, and the Faroe
Islands.”— G'reville,

“ To go farther from home, we find the large Lami-
narie, potatorum of Australia furnishing the aborigines
with a proportion of their instruments, vessels and
food.” On the authority of Bory de Saint Vincent, the
Durvillea utilis, and other Laniinariaa, constitute an
equally important resource to the poor on the west
coast of South America., In Asia, several species of
Gelidium are made use of to render more palatable the
hot and biting condiments of the east.”— Greville.

MEepiciNAL ProPERTIES.—The Giigartina helmintho-
corton (Fucus h.), or Corsican Moss, is a native of the
Mediterranean, and frequently employed on the Conti-
nent as a vermifuge. Sea-weeds are valuable in medi-
cine as furnishing iodine, which is employed with so
much advantage in cases of bronchocele (goitre, or en-
largement of the thyroid gland), and for the removal
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of other indolent tumours. The Alge contain iodine
in the state of a hydriodate of potash or soda. The
Fueus vesiculosus and saccharinus contain considerable
quantities of this substance ; and M. Ecklond ascer-
tained that Laminaria buccinalis, found at the Cape of
Goed Hope, contains more than any of the European
Algz ; and, according to Sir Humphry Davy, the Algee
of France furnish more than those of this country.
- Officinal Plant—Fucus vesiculosus.

“ Among these plants,” says De Candolle, “ I do
not perceive one which is poisonous, or at all suspected.”
Richard makes the same observation.

SECTION 1L

PHYLLOIDEAZ.

PSEUDO-COTYLEDONEZE, Agardh.

CrARACTERS,—Cryptogamic plants, having leaves or
a leafy expansion, sporules regularly placed on some
particular part of the surface of the plant and enclosed
in a proper integument, and a distinet root and stem.

1. MuscoerpE®., 2. FILICOIDEE.

MUSCOIDEE.
Destitute of Vascular Tissue.

4. Craracex. 5. HeparicE, 6. Musci.
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-ORDER IV.

CHARACEZA.

Part of Naiades, Juss.—Placed in Monandria Monogynia by Sir
J. Smith.—Part of Hydrecharidee, R. Brown.—Characea,
Richard, Hooker, &ec.

CHARACTERS.— Aquatic, submersed plants, with fi-
brous voots fixed in the mud. Stems slender, green,
and tubular, sometimes pellucid, and sometimes brittle,
having a layer of carbonate of lime beneath the epi-
dermis; sometimes articulated. Branches tubular, in
whorls at regular distances round the stem, and bear-
ing the fructification, which is of two kinds: 1. Mi-
nute round globules, of a reddish or orange colour, con-
taining fluid, and a mass of minute filaments, and eom-
posed externally of a number of triangular scales which
separate and produce its dehiscence. 2. Nucules, or
capsules, which are axillary, sessile, oval, solitary, spi-
rally twisted or striated, invested by a pellucid mem-
brane, divided obscurely at the summit into five seg-
ments or lobes, one-celled, and containing many mi-
nute bodies, supposed to be seeds or sporules. The
short branches which accompany the nucule, surround-
ing it at its base, have been called bracteas.

ExamrrLes.—This order consists of one genus, Cha-
ra, and little is known regarding the nature of its re-
productive organs. Some have considered the nucule
as a pistil, and the globule as an anther. It is chiefly
remarkable for the quantity of calcareous matter under
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its epidermis. The nucules are often found fossil in
chalk, and here called Gyrogonites.

ORDER V.

HEPATICA.

CraracTERs.—This family resembles the Mosses
( Musci), but is distinguished from them by having spi-
ral filaments (elateres) mixed with the sporules, and by
the absence of any operculum or lid closing the theca,
and of the peristome or fringe which is found in the
Mosses. The reproductive organs generally consist of
capsules and anthers, the former of which dehisce by
two or more longitudinal valves. When dried, they
readily revive by the application of moisture. They
are minute plants, having a sort of rachis or stem,
from which sessile leaves arise ( foliose), or spread out
into a broad leafy expansion (frondose), and provided
with roots.

ExampLis.—Jungermannia, Marchantia, Targionia,
Spharocarpus, Riccia, Anthoceros.

MEeprciNaL ProperTiES. — Marchantia polymorpha
was considered by the ancients as a specific in liver
complaints, from which circumstance the order takes
its name.
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ORDER VI

MUSCI.—MOSSES.

CHARACTERS.—Minute plants, aquatic or terrestrial,
having fibrous or tafted roots; erect or creeping stems,
varying in length from a line to several feet, simple or
branched, with minute leaves, always sessile and alter-
nate, and often imbricated, cauline (belonging to the
stem), or perichetial (surrounding the fructification,
and constituting the calyx or perichetium of Linngeus).
Reproductive organs consisting, 1. of a seed-vessel
(theca, capsule, or urn), sessile or on a stalk (seta), en-
veloped, when young, in a membranous covering, di-
vided transversely into two portions, of which the up-
per (veil or calyptra, like an extinguisher) remains for
a while, and the lower forms a permanent sheath (vagi-
nula). The seed-vessel is generally closed at the top
(under the calyptra) by a deciduous circular lid (oper-
culum). The mouth (stoma) of the theca is naked, sur-
rounded externally by an elastic ring, or furnished with
one or more circular fringes or rows of teetl ( peristo-
mia ), four in number, or some power of four. Theca
filled with sporules, surrounding a central axis (colu-
mella). 2. Of axillary oblong bodies (anthers 2) con-
cealed among the leaves, with short footstalks, ¢ con-
taining a number of spherical or oval particles, which
are emitted on the application of water.”— Lindley.
After being dried they readily revive by the applica-
tion of moisture.

The calyptra is dimidiate when there is a slit pass-

7]



190 ' CRYPTOGAMIA.

ing up-one side ; when entire at the base, er with se-
veral very short clefts, it is mitriform. A little swell-
ing on one side of the base of the theca is called a
struma ; when the theca is prolonged downwards, the
appearance is termed an apophysis, which is evident in
the genus Splachnum.

In Andrea, Phascum, and Voitia, the operculum is
persistent. In Andrea the theca dehisces by four

valves.

ExawpLes.— Polytrichum ; Hypnum ; Sphagnum,
found in bogs, and called Bog-moss ; Phascum (earth-
moss); P. cuspidatum is common on moist and shady
banks ; P. piliferum is abundant on dry banks and san-
dy fields ; Tortula muralis (Bryum murale) on walls and
stones : 7. ruralis (Brywm rurale) on roofs of houses,
trees, and wall tops. Funaria hygrometrica is abundant
on old walls and buildings, and on dry and barren
soils. Mosses are abundant every where; on trees,
house-tops, walls, rocks, in bogs, in rivers, on cow-
dung which has been long exposed to the weather, and
on the ground.

The thece are considered the seed-vessels ; but the
nature of the axillary bodies is not well known. Hed-
wig supposed that they were anthers ; while Sprengel
considered them as buds, and Palisot de Beauvois held
the same opinion. The latter physiologist considers
the theca as an hermaphrodite flower, the central colu-
mella being the pistil enclosing the seeds or sporules;
while the surrounding granules are the pollen; while
Hill regarded the -granules as true ovules, and the
teeth of the peristomium as stamens. The axillary bo-
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dies cannot be anthers, because they can strike root
and become new plants; and because the theca often
arrives at maturity before the supposed stamens or an-
thers are developed, and even when they do not exist.
The columella cannot be viewed as_a pistil, for it is often
a hard solid body ; nor the teeth of the fringe as an-
thers, as they are absent in many mosses. It is most
probable that these axillary bodies are buds, capable of
reproducing the plant, somewhat resembling the bul-
bils of some Phenogamic plants.

Mosses are found in almost every part of the world,
being plentiful even on rocks in Spitzbergen ; but they
are less numerous where the atmosphere is dry and the
climate warm. They are frequent on the roots and
trunks of trees, and are supposed to defend them
against the cold of winter, the burning heat of the sun,
and the effects of too much rain.

MEpicivar ProPERTIES.— Polytrichum commune was
at one time used as a sudorific, and some of the mosses

have been supposed astringent. At present none are
used in medicine,
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FILICOIDEE.

Possess a Vascular System.

MARSILEACE®E, LycoropiacE®E, FiLices, EQuISETACE £.

ORDER VIIL
MARSILEACE A.

Included in the Filices, Linn. and' Juss.—Rhizospermee, De
Candolle.

CHARACTERS.—Small plants, more or less aquatic,
sometimes floating, frequently having a creeping stem;
fructification situated at the bases of the leaves, near
the root, and consisting of coriaceous or membranous
involucres not opening, containing globular membra-
nous sacs, some of which (anthers ?) enclose loose
grains, and others (capsules) seeds or sporules, some-
times intermixed with minute granules,

ExampLes.—Marsilea ; Isoetes (Quillwort); Pilula-
ria globulifera (Pill-wort or Pepper-grass). In Isoetes
the fructification is quite concealed, and contained
within the very base of the leaf or frond, which only
betrays its contents by being somewhat swollen at that
part.

This singular family may be distinguished by the
sporules being enclosed in theca contained in close in-
volucres, and by the situation of the involucre at or
near the root, from which De Candolle gave them the
name Rhizospermeze. '
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ORDER VIIL
LYCOPODIACEA.—CLUB-MOSSES.

Included in the Musci, Linn. ; and in the Filices, Juss.

CHarRACTERS.—Moss-like plants, with fibrous roots,
simple or branched stems often creeping, numerous un-
divided small leaves, and the fructification axillary (at
the inner base of a leaf ) or in spikes, consisting of
small capsules or thece (conceptacles and coques), open-
ing by two or three valves, some containing a mass of
minute pulverulent granules, others containing larger
corpuscules or sporules, both kinds being sometimes
found on the same plant.

ExamprLEs.—Lycopodium ; L. clavatum (Common
Club-moss) is plentiful on alpine moors and heaths.
It is generally believed that plants of this family at-
tained a great size in former times, and that the re-
mains of many of them occur along with Ferns in the
Coal formations, :

The capsules of the Lycopodiums contain a yellow
powder, called Vegetable Sulphur; it is very inflam-
mable, and is used for fire-works. M. Pelletier found
it to contain wax, sugar, and alum. Some of this fa-
mily have been used for fixing fugitive colours in dye-

mng.

MepiciNaL ProperTiES.— The decoction of the
herb of the Zycopodium clavatum, and especially of Z,
Selago, excites vomiting."—De Candolle, Essai, p. 312.

I
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ORDER IX.

FILICES.—FERNS.

CHARACTERS. — Herbaceous plants, perennial, ha-
ving generally a subterraneous caudex (rhizoma), some-
times a creeping one; and, in tropical climes, a trunk
above ground, resembling that of thé Palms, having a
hard fibrous coating formed of the persistent bases of
the leaves. Leaves, or fronds, coming off from the
main stem in the manner of leaves, simple, or various-
ly divided, frequently pinnatifid, and rolled inwards
at the point when beginning to grow. Reproductive
organs, sometimes in spikes, generally on the back of
the leaf (in which case the Fern is called dorsiferous).
In.the latter situation the groups of capsules or thecw
are called sori. The sori are often covered by a mem-
branaceous integument, formed of the raised cuticle,
and called indusium or involucre. The thece are ses-
sile, or raised on a sort of pedicel (pedicellate), which
is generally continued round them, constituting an
elastic ring, by the action of which the dehiscence of

the thecs is produced.

ExanmpLEs. — Polypodium; P. dryopteris (tender
three-branched Polypody) ; Aspidium Filiz-mas (Male
Shield Fern) is a very beautiful specimen, and very
common. They have been divided into five sections,
the Polypodiaces, Gleichenie®, Osmundacese, Marat-
tiaces, and Ophioglossez. They are frequently found
fossil in coal formations, and exist in most parts of the
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world. In tropical climes, as in South America, they
frequently assume the form and size of trees.

The Ferns, when burnt, afford a considerable quan-
tity of potash, and have been used for the manufacture

of glass.

EconoyicAL PRoPERTIES.—Many of the Ferns pos-
sess a considerable quantity of starch or of mucilage
in their roots, and are used as articles of food in some
countries. Pteris aquilina (Common Brake). P. escu-
lenta, Nephrodium esculentum, Diplazium esculentum,
Cyathea medullaris, and Angiopteris evecta are said to be
nutritious.

MebiciNaL ProPerTIES.—The leaves of Adianthum
pedatum, A. capillus veneris (Maiden-hair), and seve-
ral other species, are employed indiscriminately under
the name of Capillaires, being expectorant and de-
muleent, They contain a thick mucilage, somewhat
astringent, with a weak aroma. Polypodium calaguala
is used in Peru as an astringent diaphoretic. Aspidium
Filiz-mas (Male-shield Fern) has a place in our Phar-
macopceias as an anthelmintic, particularly for Tenia.
The internal part of the root is the officinal part.

Officinal Plant.
Aspidium Filix-mas.

12
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ORDER X.

EQUISETACEA.—HORSE-TAILS.

Inclu_ded in the Filices of Linnseus and Jussieu.

CuARACTERS.— Herbaceous perennial plants, with
hollow striated stems lined with silex under the cuticle,
and articulated, each articulation being surrounded by
a sheath, toothed, or cleft longitudinally into a number
of pieces. Often branched, the branches arising in
whorls from the articulation. Fruectification forming
an oblong spike at the extremity of the stem. Spike
covered with peltate scales, from the under surface of
which 4-7 wedge-shaped one-valved thece, bursting
longitudinally, project inwards. The theca contain
sporules, surrounded by minute granules, and having
at their base four elastic filaments, swelled at the apex
or extremity, twisted spirally round the sporule when
moist, but unrolled and expanded when dry.

They may easily be distinguished by the tubular
toothed sheath at each articulation of the stem, the
terminal spike or cone of fructification, the four elastic
filaments surrounding each sporule, and, if branched,
by the branches being in whorls at the articulations,
and sheathed like the stem.

Exampres.— This family consists of only one genus,
Equisetum, or Horse-tail. F. arvense (Corn Horse-
tail) is very common. F. fuviatile (Great Water
Horse-tail) is frequent in muddy lakes, sides of rivers,
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and pools, and is the largest of the British species, be-
ing three or four feet high. E. sylvaticum (Branched
Wood Horse-tail) is an elegant species.

Hedwig considers the sporule as a hermaphrodite
flower, the central globular body being the pistil, while
the surrounding filaments, he imagined, were stamens.
M. Brongniart considers the swollen filaments as grains
of pollen.

The Equisetaces are remarkable chiefly for contain-
ing under the cuticle a considerable quantity of sili-
ceous earth. ¢ The Egquisetum hyemale contains more
silex beneath its delicate epidermis than any other,
and is, consequently, most employed in polishing hard
wood, ivory, and even brass. The silex is so abun-
dant, that the vegetable matter may be destroyed, and
the form retained, as was done by Mr Sivright.”— Gre-
ville.

The Eguisetum hyemale is largely imported from Hol-
land, for the purpose of polishing ivory, brass, &ec., un-
der the name of Dutch Rushes.
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SECOND DIVISION.
PHAENOGAMIA.

Phenogamic or Flowering Plants.

Cotyledones, Juss.— Vasculares, De Cand.— Embryonate, Rich.
—First twenty-three Classes of Linnmus.—Phaneroga-
mia, or Phenogamia, &c.

Cuaracrers.—Sexual organs always present; in
most cases surrounded by a floral envelope. Repro-
duced by means of seeds, having distinct coverings,
cotyledons, and a radicle and gemmule. Growth in
germination taking place only from the radicle and
gemmule. All provided with vessels, and almost all
having spirals.

Exampres.—Rose, Lily, Grass, Corn, Poppy, Elm,
Oak.

This very large assemblage of Plants has been di-
vided into two sections, according to the structure of
the embryo : 1. The Monocotyledonous ; 2. The Dico-
tyledonous.
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SECTION L

MONOCOTYLEDONEA.

'Exogene, De Cand. — Endorhize, Rich. — Monocotyledanes,
Juss., and most authors.

CHARACTERS.— Embryo with one cotyledon; or, if
there are two, the additional one is smaller and less
perfect than, and alternate with, the other, Gemmule
usually enclosed in the substance of the embryo, which
it bursts laterally at germination. Radicle also en-
closed by the embryo, the inferior extremity of which
is pierced by, and forms a sheath for, the radicle.
Perianth often single or simple, and its parts generally
three in number, or a multiple of three. ZLeaves fre-
quently alternate and sheathing, and sessile or not dis-
tinetly articulated with the stem; and having parallel
veins or nerves little branched. (See Frontispiece,
Fig. 8.) Stem consisting of cellular tissue, through
which bundles of vessels are irregularly scattered:
without any division into pith, wood, and bark; and
growing by the descent of new matter into the central
part. (See Frontispiece, Fig. 1.)

Exampres.—Palms, Lilies, Grasses, Orchis, Tulip,
Onion.

The Monocotyledonew are called Endogene from
their mode of growth (82-3), and Endorhize from the
radicle being enclosed in a sheath (416).
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The monocotyledones are divided into three classes,

according as the stamens are hypogynous, perigynous,
or epigynous (302—4,)

MONOHYPOGYNEZE.

Monocotyledonous plants, with hypogynous stamens, and the ovary
of course superior,

11. Navapez. 13. PirErace®. 15. CYPERACEE.
12. Aroipe=. 14. GRAMINEE.

ORDER XI.

NAYADEA.

This is a family of little interest. It contains Rup-
pia, Potamogeton (Pondweed), Zannichellia (Horned
Pondweed), Zostera ( Grass-wrack), and Nayas.

ORDER XII.

AROIDE A.

(CHARACTERS. — Perennial herbs, or under-shrubs ;
often stemless. Root often tuberose or fleshy. Leaves
sheathing. Inflorescence a spadix, generally enclosed
in a large highly developed spatha. Hermaphrodite,
or unisexual and monecious. Perianth absent, or a
sealy calyx of four or six divisions. Stamens short.
Anthers turned outwards. Ovary 1- (occasionally 3-)
celled ; many-seeded. Stigma sessile, or with a short
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celled, one-seeded, with a sessile stigma ; pericarp
fleshy (a berry), indehiscent, one-celled, one-seeded,

the seed erect.

Exampres.— This family consists of two genera, Pi-
per, which is shrubby, and has three stamens; and
Piperomia, which is herbaceous, and has only two sta-
mens *,

They are found only in tropical climes, as South
America, the East Indies, and the islands of Java,
Borneo, and Sumatra, where they are extensively cul-
tivated.

EcoxomicarL ProperTiEs,— The use’ of Common
Pepper as a condiment is well known : this is the berry
of the Piper nigrum. The entire berry, when dry,
forms what is called Black Pepper: White Pepper is
the internal part or seed of the same berry, the outer
coat having been removed. The stimulant aromatic
property is not confined to the berry ; it is found in the
other parts of the plant. M. Pelletier has found in 7.
nigrum a erystalline substance of a peculiar nature,
which he has called Piperin.

The leaf of Piper betel is chewed in India as a luxu-
ry, along with the nut of the Areca catechu, a Palm,
called Betel Nut, and a little lime : the composition is
called Betel, and is much esteemed.

MepiciNarL ProPeERTIES,— Piper nigrum is stimu-
lant and carminative. Piper longum is used in several

* In these characters, 1 have followed Richard’s account in his Histoire Na-
furelle Medicale. Many botanists describe Piper as having only two stamens,

placing it in Diandria Trigynia. Mr Lindley places Piperacem among Dicotyle-
dons.
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aromatic preparations. The berry of Piper cubeba fur-
nishes the cubebs of the shops, a well known purgative
and diuretic, and used chiefly in cases of inflamed ure-
thra. According to Vauquelin, cubebs contain a vola-
tile oil, and a resin resembling copaiba balsam. They
are used in the form of powder and tincture.

Officinal Plants.
Piper nigrum.
Piper longum. -
Piper cubeba.

There are no poisonous plants among the Piperaces.

ORDER XIV.

GRAMINEA.—THE GRASSES.

CHARACTERS. — Herbaceous annual or perennial
plants ; roots fibrous, sometimes bulbous ; stem a cylin-
drical culm, generally fistulous, and with knots from
which alternate sheathing leaves arise; a transverse
partition .at the knots ; leaves arising as sheaths, long
and narrow, and having a small collar (ligula) at their
union with the sheath, which is slit in the whole length ;
inflorescence a spike, spikelet, or panicle ; flowers most-
ly hermaphrodite, occasionally monecious or polyga-
mous. At the base of the sexual organs are floral cover-
ings or imbricated bractew, called Glumes and Palez.
The most external are glumes®, two in number, alter-

® The ealyr of Linnwus and Smith (the separate pieces being called Valves) ;
called Glumes, and considered bractem, by Brown and Lindley (220-1).



MONOHYPOGYNEE. 201

style. Pericarp indehiscent; a berry, or, more rarely,
a capsule ; sometimes one-seeded by abortion.

ExavpLEs.— Wake-Robin or Cuckoo-pint (Arum
maculatum), Duckweed (Lemna).

This family has been divided into three sections :

I. The true Aroides, which have unisexual naked
flowers, and the fruit a berry. Arum, Dumb-cane
( Caladium), African-arum ( Calla).

II. The Orontiacew, with hermaphrodite flowers,
and a scaly calyx. Sweet Flag (Acorus), Dracontium,
Pothos, Orontium, &e.

ITI. The Pistiacee, Floating plants, with a two-
flowered spadix, naked flowers, and a capsular peri-
carp. Pistia, Lemna. This has been made a separate
order by some botanists. |

EconomicarL ProperTies.—The fleshy roots of many
of this family contain a considerable guantity of an
amylaceous substance, or starch, which, by maceration
or roasting, is obtained free from the acrid prineiple
which characterises the order, and is very nutritious.
The Arum maculatum, treated in this way, furnishes a
sort of substitute for bread-flour, known by the name
of Portland Sago, and much used in Weymouth and in
Portland Island. A. esculentum, A. mucronatum, A.
violacewm, A. colocasia, Calla palustris, and some others,
may be used in the same way.

MepicivaL ProrerTIES.—There is an acrid stimu-
lating principle found in this family, which renders
I3
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many of them aromatic, stomachic, or purgative ; but
it is very volatile and fugacious. The root of Aecorus
Calamus, or Calamus aromaticus (Sweet Flag), is an
agreeable aromatic. The aromatic principle is a vola-
tile oil. The tuberous root of Wake-Robin (Arum
maculatum) is purgative: this property resides in the
acrid milky juice of the fresh root. The fresh leaves
of Dracontium pertusum, laid upon the skin, excite ru-
befaction or vesicles.—De Cand. Essai, p. 279. The
roots and seeds of the Skunk Cabbage (Symplocarpus
fietida) are used as expectorants in North America.

Officinal Plants.

Arum maculatum.
Acorus Calamus.

Porsonous ProprerTiEs.—The acrid principle is so
E;owerful in some of this family as to render them dan-
gerous. The Dumb-cane (Caladium seguinum), when
chewed for a short time, or even bit, swells the tongue
to an enormous degree, and often deprives the indivi-

dual of speech for a while.
ORDER XIII.

PIPERACE A

Included in the Urticee of Jussieu.

CHARACTERS.—Shrubs or herbs; leaves alternate,
sometimes opposite ; flowers in cylindrical spikes, her-
ma,phmdite, naked, generally sessile ; stamens 3 ( Pepe-
romia has only 2), slightly adhering to the ovary,
and accompanied by some irregular scales; ovary one-
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flour, much used for bread in some countries. The
seeds of the Floating Fescue (Festuca fluitans) are
sweetish, and are sometimes eaten in Poland. In Ice-
land and in Greenland the seeds of the Sea-lyme-Grass
(Elymus arenarius) are made into bread. The small
round seeds of Italian Millet ( Panicum Italicum) are
much valued by the native Indians, who make cakes of
it, and also a kind of porridge. They use Cynosurus
coracanus in the same way ; it is called Natchenny by
the Europeans.—Ainslie. Rice ( Oryza sativa) and In-
dian Corn { Zea mays) contain little or no gluten : it is
to the large proportion of gluten which it contains that
Wheat owes its superiority to other kinds of grain.
The seeds of the Grasses are also important from the
facility with which they can be made to ferment and
furnish alcohol, the basis of all our malt liquors, Ar-
rack, the Whisky of the Indians, is obtained from
Rice ; and another kind of spirit, which bears the same
name, is prepared from the fermented juice of the Su-
gar Cane. The culms of many of the Grasses contain
a considerable quantity of sugar, particularly the Seue-
charum officinarum, from which the sugar of commerce
is obtained. De Candolle mentions that the Holeus
saccharatus has been cultivated with success in Italy for
the sugar it contains. The Saccharum sinense is the
species from which the Chinese procure their sugar:
it yields sugar of a much richer quality than the Indian
Cane, and continues to produce even to the third year,
while the other must be renewed yearl y.—Ainslie,
vol. i. p. 409.

Thus man derives his main support from the Grasses,

2
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living chiefly on their seeds, and on animals which de-
rive their substance from them.

MepiciNaL ProperTins.—The Grasses present little
of interest in a medicinal point of view. The roots
and stems are more or less sweet, and of a demul-
cent nature, and also the seeds in decoction. The
Ergot of Rye is of great use to the medical prac-
titioner on aceount of its stimulant action on the
uterus. This property, however, does not belong to
the seed in its natural state, but in a state of dis-
ease from the presence of a fungus (Selerofium cla-
vus, De Candolle), or; as some suppose, from the ra-
vages of an insect. The disease has been called Ergot,
and consists in the pickle being changed to a long
blackish body, somewhat like a spur; hence the name
« Spurred Rye.” The disease attacks Rye chiefly in
damp sitnations, and is very frequent in some parts of
France. Couch Grass ( Triticum repens) is said to have
a diuretic virtue in its roots : and the same property is
found in the roots of Arundo donax and A. phragmites.
Several species of Andrapogon are said to be aromatic
and tonie, as A. schenanthus, A. citratum, and A. nar-
dus. Rice (Oryza sativa) has bheen reckoned a good

demulcent.

Officinal Plants.

Avena sativa.
Triticum hybernum.
Hordeum distichum.
Saccharum officinarum.
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nate, and often unequal : sometimes one is absent. The
next are palee *, also two in number ; see Fig. 11, par.
219. Stamens generally 3, occasionally fewer, but sel-
dom more ; filaments capillary; ovary surmounted by
two styles, terminated by glandular feathery stigmas,
1-celled, 1-seeded. At its base there are frequently
two little scales, called also the glumella or nectary ;
pericarp a caryopsis closely adhering to the seed ; em-
bryo at one side of the base of a farinaceous albumen.

Exampres.—This very natural family is one of the

most extensive and important in the vegetable king-
dom. Tt consists of all those vegetables called Grasses,
as Wheat (7Triticum hybernum), Qat (Avena sativa),
Barley (Hordeum distichum), Reed (Arundo), Mea-
dow-Grass (Poa), Fox-tail Grass (Alopecurus), Rice
(Oryza), Indian Corn (Zea mais), Sugar Cane (Sac-
charwm officinarum).
+ This family much resembles the Cyperacem. The
following are the marks of distinction. The Cypera-
cez have a solid and frequently angular stem, no trans-
verse partition (diaphragm) at the joints, an entire
sheath, a single bractea or scale bearing the flower in
its axilla, and generally three stigmas. The Grami-
ne@ have a hollew or fistulous and round stem, a dia-
phragm at the joints, the sheath ‘cleft, two pairs of
scales to each flower, and two styles,

The Graminew contain a considerable quantity of
silex in their culms, and hence are sometimes used for
polishing brass, marble, &c.

* The corolla of Linngus and Smith, perianth of Brown, glume of Richard.
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Ecovomicar Properties.—The uses and import-
ance of this family of plants as food both to man and
the lower animals are well known. The leaves of the
Meadow Fox-tail Grass ( Alopecurus pratensis) ; Rough-
ish, Smooth-stalked, and Annual Meadow-Grass (Poa
trivialis, P. pratensis, and P. annua), are excellent pas-
ture for cattle. Perennial Darnel or Rye-grass (Lo-
lium perenne), is often employed for pasture and hay
along with clover. Crested Dog’s-tail-Grass ( Cynosu-
rus cristatus), Sheeps’ and Hard Fescue-Grass (Festuca
ovina and F. duriuscula), and some species of Cat's-
tail-Grass (Phlewm), also make excellent pasture.
Sweet-scented Vernal-Grass ( Anthoxanthum odoratum)
gives new made hay its fragrance (483). In India
Linear-bent-Grass ( Agrostis linearis, Cynodon dactylon,
or Dog’s-tooth-Grass), is considered as the sweetest
and most nutritive food for cattle—dAinslic's Materia
Indieca, vol. ii. p. 28. At page 59 of the same volume,
Dr Ainslie mentions that the fresh leaves of the Sweet
Rush or Lemon-Grass (Andropogon schenanthus) are
sometimes used by the English in India as a substitute
for tea; and that the white succulent centre of the
leaf-bearing culms is often put into curries to give them
an agreeable flavour. The most important part of the
(Grasses to man is the seed. This part contains a large
quantity of starch (459) and gluten (492), and is very
nutritious. Hence the extensive cultivation of Wheat,
Oats, Barley, Indian Corn or Maize, Rice, &c, These
kinds are preferred, as M. De Candolle observes, not
so much because they are better than the seeds of other
Grasses, but because they are larger. The seed of the
Rye (Secale cereale) furnishes an agreeable kind of
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Porsonous ProrerTiEs.—There is only one plant of
a poisonous quality in this family, the Bearded Darnel
( Lolium temulentum), the seeds of which are of a dele-
terious nature. It seems to be one of the narcotico-
acrid poisons. The Spurred Rye is also of a poison-
ous nature. It brings on giddiness, convulsions, and
gangrene of the extremities, It is sometimes acei-
dentally mixed with the grain in rye-bread, and has
been known to cause a sort of epidemic in particular
districts on the Continent where this kind of bread is
much in use. Indian Corn is subject to the same dis-
ease as Rye, the ergot, and in this diseased state is

called Mays peladero.

ORDER XV.

CYPERACEA.

CuArACTERS.—Herbaceous plants generally grow-
ing in moist places; roots fibrous; stem a cylindrical
or triangular culm, often without joints, solid, and
with no diaphragm at the joints; leaves sheathing :
sheaths not slit; inflorescence a spike or spikelet;
flowers unisexual or hermaphrodite; sexual organs ge-
nerally in the axilla of a single bractea (glume) ; brac-
teas imbricated ; stamens generally 3; ovary 1-celled,
I-seeded, surmounted by a single generally trifid style
(sometimes bifid), surrounded at the base by minute

scales or bristles (setae) ; ovule erect ; pericarp an ache-
ninm.

Kxampres.—Sedge or Sea Carex ( Carex arenaria),
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which has long and creeping voots, and is useful in
binding a loose soil ; Sweet Cyperus or English Galin-
gale (Cyperus longus) ; Cyperus papyrus, from which
the Papyrus of the ancients was made; Club-rush or
Bull-rush (Seirpus lacustris), much used for mats, chair-
bottoms, &c.; Twig-rush (Cladium), which has two
stamens and two stigmas.

Economicarn Prorerries.—Many of this family
contain a considerable quantity of mucilage in their
roots. They are generally insipid and inodorous. The
tubers of the Cyperus esculentus contain a great deal of
starch, and a saccharine mucilaginous substance, and
are eaten in Egypt, Spain, and Italy. Scaly-stalked
Spikerush, or Deer's Hair (FEleocharis cespitosa, or
Seirpus cespitosus) yields an abundant food to sheep
on the Highland mountains in spring.— Hooker.

MeprciNaL ProPerTIES.—These are of little inte-
rest in this family. M. De Candolle mentions the roots
of Carex arenaria. C. disticha, and C. hirta as being
diaphoretic and demulcent ; they are called « Salsepa-
reille d’Allemagne,” or German Sarsaparilla. The
roots of Cyperus longus and C. rotundus are bitter and
slightly astringent and aromatic, and may be used as
tonics and stomachics.— Richard.

The Cyperacez and Gramines are made a separate
division of monocotyledons by Mr Lindley, under the
name Glumaceew. All the others he includes in another
division called Petaloidec.
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MONOPERIGYNEZE.

Monocolyledonous plants, with perigynous stamens.

16. PaLM=. 90. ASPARAGINEZE.
17. JuNcEmE. 29. LILIACEZE.
18. ALISMACERE. 93. BROMELIACEZE.

19. CoLCHICACEE.

ORDER XVIL
PALMZZE.—PALMS.

CuarAcTERS.—In general large trees, with a cylin-
drical unbranched stem, sometimes shrubby. Stem has
circular scales, formed by the persistent bases of the
leaves. Leaves in a cluster at the top of the stem or
stipe, large, persistent at the base, and often pinnate ;
sheathing, and plaited in the bud. Inflorescence a ter-
minal spadix, covered before expansion by a coriaceous
or even woody spatha, Spadices sometimes in clusters.
Flowers occasionally hermaphrodite, oftener dicecions
or polygamous. Perianth of 6 divisions, 3 internal and
3 external, like calyx and corolla, persistent. Stamens
6, seldom 3 ; opposite to, and at the base of, the seg-
ments of the perianth. Ovary 1- or 8-celled, or 3-lobed,
each cell 1-seeded, ovule erect. Pericarp a berry or
fibrous drupe, containing a bony nut; albumen at first
tender, afterwards horny; embryo small, cylindrical,
and situated horizontally in a lateral depression of the
albumen,
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Exampres.—This is a well-known family, of a most
elegant and majestic appearance. The Date Palm
(Phaeenix dactylifera), and the Cocoa-nut tree ( Cocos nu-
cifera), are the best known examples. The latter is
about 60 feet in height, and has at the top upwards of
50 leaves, from 8 to 12 feet long, and nuts as large as
a man's head. The Palms are found almost solely
within the tropics, and most frequently in South Ame-
rica, India, and Africa.

They are of the greatest importance to the natives
in some tropical climes, furnishing them with food,
drink, clothing, and materials for huts, for thatching
cottages, for bows, cloth, mats, baskets, brooms, oars,
ropes, &ec. . The woody midribs and tough fibres of the
leaves are of great use. Wax is obtained from the
stem of the Wax Palm (Ceroxylon andicola). The
kernels of the Cocos butyracea and Elais guineensis fur-
nish palm oil. The oil of the Cocos nucifera is used
for lamps. A kind of dragon’s-blood is obtained from
the Calamus draco.

Economicar ProperTies.—The terminal bud or
cabbage of many of the Palms, when young, serves as
food in various parts of India and Africa: that of the
Cocoa-nut tree is much esteemed. The fruit of the
Cocoa and Date Palms is valued both in their native
countries and in Europe. The milk of the Cocoa-nut
(a mild and refreshing drink) is contained within the
kernel while growing. The milk diminishes in quan-
tity, and becomes sharp and aperient, as the kernel ri-
pens. The kernel is a common ingredient in curries.
The substance called Sago, a nutritious article like
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starch, is obtained from the soft central part of the
stems of many of this family, particularly Sagus farini-
Jera, Pheeniz f., Corypha umbraculifera, Caryota wrens,
and the Borassus gomutus of Mr Crawford (gomuti),
the latter of which also furnishes Toddy, from which
the Malays make sugar. The spatha of the Cocoa tree
and several others, when wounded, furnish a pleasant
drink called Toddy. A spiritous liquor, a kind of ar-
rack, is obtained by fermentation and distillation from
the juice of the flowers and stem of the Date and other
Palms, which contain a large quantity of saccharine mat-
ter. This is an inferior kind of arrack. It is the best,
however, of several which receive promiscuously the
name of pariak arrack, and which are much inferior to
that obtained from rice. Sugar is also obtained from
the toddy of the Cocea tree, of the Curyota urens, and
of the Palmyra tree (Borassus flagelliformis). All these
sugars are common in the bazaars of India: they are
altogether unrefined, and known by the English under
the general name of Jaggeries.— Ainslie, i. 409. These
three palms furnish the best kind of toddy. Palm wine
is the fermented juice of several Palms, not subjected
to the process of distillation. The best kind is that
obtained from the Ilais guineensis. The wine is ob-
tained by scooping a cavity in the top of the stem, af-
ter cutting off the crown of foliage. The Jjuice flows
into the cavity at the rate of one gallon daily for a
tortnight, gradually diminishing after that time. It is
very sweet at first, but soon ferments and turns vinous.
The Areca catechu furnishes the Betel-nut ; see p. 208,

MebpiciNag, ProrERTIES.—The Palms are of little
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_interest in a medicinal point of view. Toddy is =aid
to have a gently aperient effect. The Betel-nut, when
young and tender, is occasionally made into decoction,
and given in costiveness from dyspepsia. A soft,
downy, light brown substance, found on the outside of
the lower part of the branches of the Cocoa-nut tree,
where they spring from the stem, called Cocoa-nut
cotton, is used by the Indians for suppressing haemor-
rhage in cases of wounds, leech-bites, &ec.—Ainslie, ii.
419.
Officinal Plant.
Cocos butyracea.

ORDER XVIL

JUNCE 4.

This family resembles the Graminez and Cyperacea:.
They have a perianth formed of 6 glumaceous pieces,
more or less in two rows; 6 stamens at the base of
the perianth, or 3 opposite o the outer segments;
ovary 1-celled or 3-celled, and 1-, 3-, or many-seeded,
with 1 style and 8 stigmas; pericarp a 1-celled cap-
sule, or with 8 incomplete cells and 3 valves, each
having the dissepiment in the middle of its inner sur-

face.

ExampLes.—This family consists of the extensive
genus Juncus (Rush), and one or two more. Common
Rush (Juncus cmiglomemtus), and Soft Rush (Juneus
effusus), are much used for mats, chair-bottoms, the

wicks of candles, &c. !
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ORDER XVIII.

ALISMACEA.

Included in the Junei, Juss.—dAlismacee, Butomee, and Junca-
ginea, of Lindley.

THE inflorescence is a spike, umbel, or raceme ; and
the perianth consists of six herbaceous segments, of
which the three inner are sometimes coloured. Sta-
mens generally six, and ovaries many.

Water Plantain (Alisma) and Arrow-head (Sagit-
taria) exemplify Alismacez; Flowering-rush (Buto-
mus) is an example of the Butomes; and Arrow-grass
( Triglockin) of the Juncaginez.

ORDER XIX.

COLCHICACEZE.

Included in the Junei of Jussieu; Melanthacee of Brown and
- Lindley.

CraracTErs.—Herbaceous plants, with fibrous or
bulbous roots, and alternate sheathing leaves. Flowers
mostly hermaphrodite, occasionally unisexual, terminal,
i panicles, or in racemes on a naked scape. Perianth
coloured, in 6 deep divisions, often tubular at the
‘base.  Stamens 6, opposite to the divisions of the pe-
rianth.  Ovary 8-celled, or 3 1-celled ovaries in each
flower ;" ovules many, attached to the inner angle of
each cell; style trifid, or one to each cell or ovary; stig-
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mas undivided and glandular. Pericarp a capsule, di-
viding into three pieces, dehiscing internally at the su-
ture; carpels sometimes separate when ripe. Seed with
a membranous or reticulated testa, and a fleshy albu-
men.

Exampres.—Meadow Saffron ( Colchicum), Helle-
bore (Veratrum), Bog-Asphodel ( Narthecium), Scot-
tish Asphodel ( Zofieldia), Melanthium, Bulbocodium.

This important family is distinguished from the
Juncez by having a colonred perianth, carpels distinet
or separating when ripe, and anthers turned outwards.
The latter characters, together with the three styles
and membranous testa, separate this family from the
Liliaces.

MepicivaL Properties—The alkaline principle
called Veratrin is found in several of this family,—in
the bulb of Meadow Saffron (Colchicum autumnale),
the tuberous root of White Hellebore (Veratrum al-
bum), and the capsules of Sabadilla ( Veratrum saba-
dilla). These are drastic purgatives, violent emetics,
narcotics, and also produce a powerful diuretic effect.
They are very active medicines, have an acrid taste,
and in too large doses produce great irritation of the
‘ntestinal canal. The Eau medicinale (a favourite re-
medy in gout) 1s supposed to owe its virtues to the
presence of veratrum or of colchicum ; and prepara-
tions of the latter are mow much used in gout and
heumatism, and in dropsies. It allays the pain, and
seems to act as a sedative. The tincture of the seeds,
M. Richard mentions, is more energetic than that of
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the bulb. The fleshy tubers of the Colehicum illyri-
cum are also purgative, and the Gloriosa superba (Me-
thonica superba) is said to possess the properties of the
order in a high degree. The powder of the Veratrum
albuwm has been used as an errhine. The flowers and
leaves in this family possess more or less the same
properties as the roots and seeds.

Officinal Plants.

Colchicum antumnale.
Veratrum album.
Veratrum Sabadilla.

Po1soNous ProPERTIES.—The same principle which
renders this family so useful in medicine, produces very
dangerous effects on the animal economy, when taken
in too large a dose. Veratrine, when injected into a
vein, causes death by tetanus, without any other appa-
rent irritation. Plants of this family may be ranked
among the narcotico-acrid poisons.

ORDER XX.
ASPARAGINEA.

Included in the Asparagi, Juss.—Smilacee of Mr Brown and
Mr Lindley.

CoarAcTERS,—Herbs or under-shrubs, with alter-
nate leaves, sometimes sh eathing ; flowers hermaphro-
dite, sometimes diecious : perianth often coloured and
petaloid, 6 (oceasionally 8) parted, sometimes appear-

K
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ing a regular calyx and corolla (Paris) ; stamens of
the same number as, and inserted into the base of, the
divisions of the perianth ; the three opposite the sepals
occasionally absent or of a different form; ovary 3-
celled (Paris 4-celled), cells 1, 2, or many seeded ;
style simple, with a 3-lobed stigma, or 3-parted; peri-
carp a capsule or roundish berry, sometimes 1-celled
and 1-seeded from abortion ; seed with a membranous
 testa, and a fleshy or cartilaginous albumen.

Exampres.—Lily of the Valley ( Convallaria ma-
jalis), Herb Paris (Paris quadrifolia), Butcher’s Broom
(Ruscus aculeatus), Smilax sarsaparilla, Asparagus of-

ficinalis.

Economicar Properries.—The young shoots or
buds of the Asparagus officinalis form the Asparagus of
our tables. M. Decandolle mentions that the root of
Smilaz China, (Too-ful of the Chinese, Squine of the
French), which is very thick and fleshy, is used as food
in America. This plant is also in some parts of China
used instead of Rice. Theroots of most of this family
are of a mucilaginous nature, being composed princi-
pally of mucilage and starch, mixed, however, with a

little bitter matter.

MepicivaL ProperTiEs.—The Jeading character of
this family, in a medicinal point of view, is the demul-
cent, diaphoretic, and diuretic properties of their roots.
Various species of Smilax possess these properties,
particularly the Smilax sarsaparilla, S. aspera, and S.
China. These are much ased after a course of mer-
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cury. The roots of Asparagus officinalis and Ruscus
aculeatus possess similar properties. M. Broussais has
proposed Asparagus as a substitute for Digitalis or
prussic acid, when it is wished to diminish the force of
the circulation, and lessen the heart’s action, as it does
not injure the stomach. The roots of Trillium are
emetic, and the berries are to be avoided. Gum-
dragon, a styptic, now little used, is obtained from the
Dracena draco ; it is the juice of the plant.

Officinal Plant.

Smilax sarsaparilla.

There are no poisonous plants in this family.

ORDER XXI.

LILTACE A.

Lilix and Asphodeli, Juss.—Includes the Hemerocallidee of
Mrx Brown.

CrarAcTERS.— Herbaceous plants, with bulbous
roots.  Leaves frequently all radical, alternate, and
often very thick and fleshy. Flowers often solitary
and terminal, upon a scape ; sometimes in spikes, ra-
cemes, or umbels; often in a spatha, enclosing them be-
fore they expand. Perianth coloured and petaloid ;
single, and in 6 pieces, or occasion ally disposed in two
rows, (three inner pieces and three outer) ; segments
often united at the base, and somewhat tuhulﬁr, often
distinetly monosepalous.,  Stamens 6, inserted into

K 2
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the segments of the perianth. Ovary free and supe-
rior : 3-celled, with a variable number of seeds in two
rows at the ventral suture; style simple or absent;
stigma 3-lobed. Pericarp a 3-celled capsule, with a
loculicidal dehiscence, and separating into three valves.
Seed sometimes with a black, brittle, and erustaceous
testa, sometimes membranous, and winged. Albumen
fleshy, with a cylindrical embryo.

Fxanmpres.— Hyacinth, Tulip, Harebell (Seilla nu-
tans, or Hyacinthus non-scriptus), Aloe, Squill, Onion.
This family may be distinguished from the Asparaginei
by the capsular pericarp and bulbous root. In the As-
paragines the root is mostly a creeping stem-like body.
and the pericarp a berry.

Ecoxomical ProperTiEs.—The properties of the
Onion (Allium cepa), the Leek (Allium porrum), and
Garlic (Alliwm sativum), are well known. The strong
but agreeable flavour of these plants renders them use-
ful as condiments. Their stimulating properties seem
to be owing to an acrid volatile oil. Their acridity is
much diminished by cultivation. M. Richard observes
that all the balbs in this family contain a mucilage
much resembling gum arabic; this, he says, is very
abundant in the Seilla nutans,

MepiciNan Properribs.—The bulbs in this family
contain two different principles, a mucilaginous or
starchy matter, and a bitter and highly stimulating
juice. It is most probably an acrid volatile matter
which confers on them their flavour. M. Vogel found
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that Squill (Seilla maritima) contains two distinct ac-
tive principles, one an acrid volatile matter, which is
decomposed at the temperature of boiling water, the
other a bitter principle, soluble in aleohol and in vine-
gar, which he has called Seillitin, and which appears to
be the principal cause of the action of Squill on the
animal economy. The Seilla maritima is in great re-
putation as a diuretic and expectorant; it is also, in
larger doses, emetic and purgative. The bulbous root
of the Erythronium indicum has got the name of Squill
in India, from its resemblance to the root of the Secilla
maritima in appearance and natural qualities. The
Onion and Garlic are also diuretic, and generally sti-
mulant : the properties of the latter are said to be
owing to a volatile oil ; Garlic has been recommended
as anthelmintic. The Aloe is in this order: it is also
a general stimulant, mostly used for its cathartic pro-
perties. The Aloe hepatica or perfoliata furnishes the
Barbadoes or hepatic Aloes, also obtained from the
East Indies and from Arabia : it is an extract from the
whole plant. The best kind of Alées is that obtained
from the leaves of the Alde spicata, or Socotrine Alde.
The Aloe spicata is found “ also in many parts of the
south of Africa, such as in the kingdom of Melinda,
where the greater part of the extract is prepared that
is now sold under the name of Socotrine Aloes.”"—
Ainslie, vol. i. p. 9. The drug is obtained in the form
of an inspissated juice from the leaves; but a viscid
amber-coloured juice, having much resemblance to the
extract, also exudes from the plant, when it is cut.
According to M. De Candolle, the roots of the Seilla
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lilio-hyacinthus are purgative, and also the Anthericum
bicolor.

Officinal Plants.
Allium porrum. Aloe spicata,
Allium sativam. Aloe perfoliata *.
Allium cepa. Scilla maritima.

ORDER XXII.

BROMELIACE.A.

CuAracTERS.— Leaves radical, narrow, rigid, chan-
nelled, and with spinons margins ; inflorescence a spike,
raceme, or capitulum ; calyx and corolla 3 parted each ;
stamens 6.

This family is chiefly remarkable for containing the
Pine Apple (Bromelia ananas), so much valued for its
fruit. A species of Wild Agave in Mexico contains a
considerable quantity of saccharine juice, used for ma-
king, by fermentation, a kind of wine called Pulgue.
The leaves of the Agave Americana furnish an extract
similar in properties to that of the Aloe. The plants
in this family are mostly inhabitants of South America.

# Some refer the Barbadoes Aloes to the Alde vulgaris.
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MONOEPIGYNEZE.

Monocotyledonous Plants with epigynous stamens.

23. D1oscoREE. 97. SCITAMINEZE.

94, NARCISSEZE. 98. MARANTACE®E.
95. IRIDEZE. 20. ORCHIDEE.

926. MUSACEE. 30. HYDROCHARIDEE.

ORDER XXIIL

DIOSCOREZ.

CuaarAcTERS.— Twining plants, with alternate leaves
and small dicecious flowers generally on a spike, a pe-
rianth of 6 pieces or 6 lobed, 6 stamens, a 3-celled
ovary, and a capsular pericarp, often l-celled by abor-

tion. The leaves are reticulated like those of dicoty-
ledonous plants.

Exampres.—Black Bryony (Zamus communis), the
Yam (Dioscorea).

Ecoxomicar ProrerTiES.—The roots of the Yams
are fleshy and mucilaginous, and much used as food in
tropical countries. They also contain a little saccha-
rine matter. The White Dry Yam (Dioscorea alata)
is by far the best, and is indigenous in the Indian
islands ; the Purple Yam (D. purpurea) is much es-
teemed ; in taste the Yams much resemble potatoes.—
Ainslie, vol. 1. 329. Tamus communis contains a con-
siderable quantity of fecula, which may be turned to
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good account by washing and roasting the root, to re-
move the acrid matter which it contains.

ORDER XXIV.

NARCISSE A.

Part of the Narcissi, Juss.— Amaryllidee of Mr Brown.

Cnaracrers.—Herbaceous plants with bulbous
roots, radical leaves, sheathing and ensiform; flowers
solitary or umbellate on a scape, and enclosed in a
spatha ; perianth 6-partite, the divisions overlapping ;
orifice of the perianth sometimes having a petaloid
nectary of a cylindrical form ; stamens 6 ; ovary 3-celled,
many seeded; style simple; stigma 3-lobed ; pericarp
a 3-celled, 3-valved capsule, with a loculicidal dehis-
cence, sometimds a berry with few seeds.

Exampres.—Daffodill ( Nareissus),” Amaryllis, Snow-
drop ( Galanthus), Snowflake ( Leueojum), Hemanthus.

This family may be distinguished from the Liliace
by the inferior ovary; and from the Iridez by being
hexandrous.

MeniciNAL ProPErRTIES.—The bulbs of all the plants
of this family contain a small quantity of fecula, and a
considerable quantity of an acrid, stimulating, gum-
resinous matter, which appears to be analogous to that
in Squill. The bulb of the Narcissus poeticus is emetic,
and the N, odorus and flowers of N. pseudo-narcissis
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extremity. Ovary 3-celled, many seeded. Pericarp
sometimes a capsule, sometimes fleshy.

Exampres.—Plantain (Musa), Urania, Heliconia.

Economican ProperTies.— The Plantain (Musa
paradisiaca) and the Banana (M. sapientum) belong to
this family. Their fruit is very agreeable, and is much
used as an article of food in tropical countries. They
produce a very great quantity of fruif, and are plants
of the greatest importance to the natives all over the
torrid zone. ¢ The Plantain is certainly one of the
most delicious of all the Indian fruits, and one of the
safost for such as have delicate stomachs, being entire-
ly free from acidity ; it is, moreover, very nourishing,
and is always prescribed as food, by the Hindoo prac-
titioners, for such as suffer from bile and heat of ha-
bit."—¢ The Plantain and Banana are the principal
fruits of the Eastern islands; unripe, they are sliced
and made into curry, when they taste like potatoes.”—
Ainslie, i. 316—7. Humboldt calculates that the pro-
duce of the Banana is to that of Wheat, on the same
extent of ground, as 133 to 1, and to that of Potatoes
as 44 to 1. With respect to its nutritive power the
Banana is inferior to Wheat, but when the immense
quantity of produce is considered, its nutritious matter
is to that of Wheat as 25 to 1.
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ORDER XXVIIL.

SCITAMINE A.

Forming along with Marantacese the Canne, Juss.; Amomee,
Rich. ;: or Drymyrrhize, Decand.

CraracTERS.—Herbaceous plants with a creeping
root; simple, sheathing, and alternate leaves. In-
florescence a dense panicle or spike, accompanied by
large membranous spathas. Calyx tubular, unequally
3-lobed. Corolla tubular, irregular, with 6 segments in
two rows, 3 outer segments nearly equal, and 3 inner,
of which two are equal and occasionally abortive, and a
third (labellum) is longer than the rest, and often lobed ;
stamen 1, inserted into the tube of the corolla opposite
the labellum. Anther 2-celled, the lobes occasionally
embracing the upper part of the style. Ovary 3-celled,
each cell many seeded ; stigma dilated, hollow; at the
base of the filiform style are two scales, considered
abortive stamens. Pericarp a 3-celled 3-valved capsule,
occasionally a berry. Seeds with a farinaceous albu-
men, and radicle next the hilum.

- ExavpLeEs.—Amomum, Curcuma, Zingiber, Kemp-
feria.

This has been considered an anomalous family among
the Monocotyledons, which have generally 3 or 6 sta-
mens, and only 1 or 2 whorls in the perianth. They
are considered as having 6 stamens, however, of which

come are modified. Of these stamens one is fertile,
2
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also have this property. They are also deemed anti-
spasmodic.

Poisoxous ProperTiES.—In the form of extract,
the last mentioned plants, particularly the Narcissus
pseudo-narcissus, are said to be poisonous in the dose of
two or three drachms. The bulb of the Amaryliis
disticha, and several other species, contain a peculiar
matter, in which the Hottentots dip their arrows to
render them poisonous.

ORDER XXV.
IRIDE X.

CuaracTErs.— Herkbaceous plants, with fibrous, tube-
rous, or solid bulbous roots; alternate ensiform leaves:
flowers enclosed in a membranous spatha. Perianth
coloured, 6 partite, tubular at the base, divisions often
entirely separate. Stamens three, sometimes mona-
delphous. Ovary 3-celled, style simple, stigmas three,
petaloid. Pericarp a 3-celled capsule, 3-valved, and
with a loculicidal dehiscence. Seeds with a fleshy or

horny albumen, numerous, and disposed longitudinally
in two rows,

ExamprLes.—Iris, Crocus, Gladiolus. The Chocus
sativus furnishes saffron (the dried stigmata of the
plant), a material used in dyeing. The seeds of Zris
pseudacorus roasted, are recommended as a substitute
tor coffee,~Hooker.

K 3
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MepiciNaL PROPERTIES,—The roots of some spe-
cies of Iris, as Orris Root (Iris florentina), and I. ger-
manica, are slightly stimulant, and may be used for
keeping open an issue, for exciting salivation or the
secretion from the nose, or as purgatives. JIris pseu-
dacorus, 1. germanica, I. tuberosa, I. versicolor and I.
verna, are cathartic, and the two first are also brisk
emetics. The roots of the Iris appear to contain gum,
an astringent extract abundant in the Z. pseudacorus,
some fecula, an acrid and bitter oil, and a volatile oil,
which exists mostly in the roots of those which are
odorous, The stigmata of the Crocus sativus were for-
merly used in hysteria: they are aromatic, pungent,
stimulant, and exhilarating, and have been said to re-
semble spirituous liquors in their action. They are
now used only as secondary in pills and tinctures.

Officinal Plants.

Crocus sativus.
Iris florentina.

ORDER XXVI.

MUSACEAZR.

CaaracTERs.— Herbaceous stemless plants. Leaves
with long sheathing petioles. with a kind of swelling
between the petiole and the leaf. Flowers on a com-
mon stalk in the centre of the leaves, and contained in
spathas. Perianth irregular, in two rows, 6-parted,
and petaloid. Stamens 6, filaments membranous at the
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the anther 1-celled, and in being destitute of that pun-
gent aroma which characterises the Scitaminez.

ExampLes.~—Indian arrow-root Maranta arundina-
cea), Indian cane ( Canna).

The existence of only one stamen in this family is
explained in the same way as in the Scitaminez.

EcovomicaL Proprerties.—The roots of the Ma-
rantacew contain a considerable quantity of fecula,
which forms an article of food in the East and West
Indies. The fecula is not combined, as in Seitamines,
with a hot aromatic principle, and is very nutritious.
The Maranta arundinacea affords the greatest quan-
tity : the well known powder called ¢ Indian Arrow-
Root,” is obtained from this plant. It receives the
name of Arrow Root from its supposed virtues in
extracting the poison communicated by poisoned ar-
rows. Other species furnish a nutritious matter abund-
antly, as Maranta nobilis, and M. ramosissima.

CRDER XXIX,

ORCHIDE A.

CraracTERS.—Herbaceous plants with a fibrous root,
or a tuberous root variously divided, destitute of stem,
or having a short one formed of the persistent bases of-
the leaves ; leaves simple, alternate, sheathing ; inflores-
cence a terminal spike, panicle, or raceme; flowers rarely
solitary ; calyx in 8 segments, usually coloured ; one of
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the segments higher than the others, which may be
called the lateral ones ; corolla in 3 segments, usually
coloured : two of the segments are lateral, on each side
of the higher segment of the calyx, and themselves
higher than the other segment of the corolla, which is
called the Zip or labellum ; it projects between the la-
teral pieces of the calyx, is of a different figure from
the others, frequently lobed, and often with a hollow
prolongation or spur at the base ; stamen 1 (2 abortive),
forming, along with the style to which it is united, a
column (gynosteme), arising from the top of the ovary ;
and having at “ its anterior and upper surface a glandu-
lar depression, which is the stigma, and at its sum-
mit, an anther with 2 cells, opening either by a longi-
tudinal suture, or by a lid which forms the whole of
its upper part. The pollen contained in each cell of
the anther is united into a mass, which has the same
form as the cavity which contains it. At the top of
the gynosteme, at each side of the anther, there are
found two small tubercles, which are two abortive sta-
mens, and which are called sfaminodes. These two
stamens are, on the contrary, developed in the genus
Cypripediwm, while the middle one is abortive.”"—
Richard*. Thus the anthers and stigma are united at
the top of the colamn, and are opposite to the label-
lum ; ovary inferior, l-celled, and with three parietal
placentz, with many small seeds. Style incorporated
with the filament ; stigma facing the labellum, viscid ;
pericarp a capsule dehiscing by 3-valves ; seed with a
reticulated testa.

* Nouveaux Elemens de Botanique, p. 440.
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the other five abortive or barren. In place of two of
the barren stamens we have the two scales or tubercles,
at the base of the style, and the other three are meta-
morphosed into the three inner petaloid segments, so
that in reality there are only two rows in the perianth.
In this manner, as M. Lestiboudois has pointed out,
we can explain these apparent anomalies.

Ecovomicar ProperTies.—The roots of the plants
in this family contain an aromatic stimulating princi-
ple which renders them agreeable as condiments, sea-
sonings, &ec. Ginger ( Zingiber officinale of Mr Roscoe,
Amomum Zingiber, Linn.) is the most notable of these,
but there are several others, which may be used in the
same way. Curcuma angustifolia is said, by Dr Ains-
lie, to furnish an excellent kind of arrow-root, and is
now much grown on the Malabar coast. They all con-
tain a considerable quantity of fecula, but, in general,
not in a state to be used as food, being mixed and im-
pregnated with their hot aromatic principle. Turme-
ric ( Curcuma longa) is a constant ingredient in curries.
This plant also furnishes a yellow dye.

Mepicivan ProPERTIES.—A pungent volatile oil is
found in almost all parts of the plants in this family.
The roots and seeds are valued in medicine as aroma-
tics, stomachics, &c. Ginger, Galangale (Alpinia ra-
cemosa, A. galanga), Turmerie, Zedoary, and Carda-
mom, are chiefly used. Lesser Cardamom seeds, so
much employed in extracts, confections, and tinctures,
are the produce of the Amomum cardamomum (A. re-
pens, Matonia cardamomum); by some, the Lesser Car-
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damom seeds ave referred to the Elettaria cardamomun,
and the Greater Cardamom seeds to the Amomum gra-
num paradisi. The latter are more pungent and less
aromatic than the Lesser Cardamom seeds, which are
most esteemed. Dr Ainslie mentions three kinds of
Zedoary, 1. The Kempferia rotunda or Zedoaria rotun-
da ; 2. The Curcuma zerumbet, or Amomum zerumbet,
found in the East Indies, Cochin China, and Otaheite,
and said to be that which yields the Zedoary of the
London druggists ; and, 3, the Curcuma zedoaria, or
Amomum zedoaria (Tumeric coloured). Tumeric is
nsed in chemistry as a test for alkalis, which change
the yellow colour to a brown.

Officinal Plants.

Amomum Zingiber.
Amomum cardamomum.
Amomum repens,
Curcuma longa.

ORDER XXVIII.
MARANTACEZE.

Canne of Mr Brown.—Included in the Canne of Jussieu,
and Drymyrrhize of De Candolle.

(CHARACTERS.—Nearly the same as in the Scitami-
new. They differ from the preceding family in hav-
ing the two lateral segments of the inner whorl of the
perianth different from each other, the stamen adjacent,
and not opposite to the labellum, the filament petaloid.
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Examprus.— Orchis ; Cypripedium (Lady's Slipper) ;
Malaxis (Bog Orchis) ; Ophrys ; Epidendrum. They
are found in all parts of the world, and chiefly in moist
situations, and are remarkable for the beauty and state-
ly elegance of their flowers. They are frequently pa-
rasitie.

The peculiar union of the sexual organs into one
column, is sufficiently characteristic of this very natural
family. The union of the granules of pollen into a
mass, is another striking peculiarity which they present.
Like the Scitaminew and Marantacese they are con-
sidered to possess several stamens, of which all ave
abortive but one. In the Orchidez the number abor-
tive is two, thus still preserving the ternary division
found in the Monocotyledons ; the three filaments
being united in the column, and the anthers only being
deficient. This family also resembles the two preced-
ing, in having its corolla with a labellum, but has only
two rows of perianth, while they have three.

Ecoxomicar, ProrerTies.—The fleshy tuberous roots
contain a sweetish mucilaginous fecula, which is ex-
tracted in considerable quantities from the Orefis mas-
cula and other species of Orchis, and sold under the
name of Salop or Salep. Salep, Dr Ainslie mentions,
is used by the Arabians in consumption; and is said to
have the power of correcting the saltness of sea-water.
The fleshy fruit of the Epidendrum vanilla furnishes
the aromatic substance called wanillz. It is considered
stomachic in South America, and in this country is em-
ployed to give a pleasant flavour to chocolate.
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ORDER XXX.

HYDROCHARIDEZE,

This is a family of little interest. It contains Frog-

bit ¢ Hydrocharis ), Water-soldier ( Stratiotes ), and one
or two others.

SECTION II.

DICOTYLEDONEZ.

Exogene of De Candolle, — Exorhize and Synorhize of Richard.

Craracrers.—Embryo with two opposite cotyle-
dons, or several in a whorl. Radicle not enclosed in
a sheath. Generally with a distinet calyx and corolla,
or double perianth ; which, and also the sexual organs,
very frequently consist of 5 parts, or some multiple of
9 5 or occasionally of 2, or some of its multiples. Leaves
often opposite, jointed at their union with the stem,
and having their veins or nerves much and irregularly
ramified. (See Frontispiece, Fig.4.) Stem consist-
ing of vascular and cellular tissue disposed in concen-
trie eylinders round a central column of pith, and com-
posed of two parts, wood and bark, between which the
newly formed matter is added. (See Frontispiece,
Fig. 2.)

Exampres.—0Qak, Elm, Rose, Pea, Poppy.
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The Dicotyledones are called Exogene from their
mode of growth (109); and Ewxorhize (415) from the
radicle being free. The Synorhize (417) are also in-
cluded in the Dicotyledons. :

Dicotyledonous plants ave arranged in three sub-
sections: the Apetalous, the Monopetalous, and the
Polypetalous.

I. APETALEZE.

Dicotyledonous plants, with a single perianth, or none.

The following is a list of the orders in this subdi-
vision :—

al.

32.
33

39.
36.
37.
38.
39.

34.

ARISTOLOCH LR, 4(). EuPHORBIACE.E.
SANTALACEZE, 4]. UrRTICEE.
CUPULIFERE. 492. MYRISTICE.E.
JUGLANDE E. 43. LAURINEZE.
CoONIFERE. 44. CHENOPODEZE.
CYCADEZE. 45. PoLYGONE.E.
SALICINEZE. 46. THYMELEE.
BETULINEE. 47. AMARANTHACEE.
MyYRICEE. 48. NYCTAGINEE.

ORDER XXXI.

ARISTOLOCHIZ.

CHARACTERS. — Herbs or shrubs with alternate
simple leaves, with petioles and sometimes stipules,
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and hermaphrodite axillary flowers ; calyx with a val-
vate @stivation, monosepalous, with 8 lobes; stamens
epigynous, 6 to 12, distinet and free, or united to the
style and stigma ; ovary 3- or 6-celled, many seeded ;
style simple when free; stigma 3- or 6-lobed ; pericarp
a capsule, 3- or 6-celled and many-seeded ; seeds at-
tached to the internal angle of each cell.

ExampLes.—Snake-root or Birthwort Awristolochia
serpentaria) ; Asarabacca ( Asarum Europeum):

Cytinus and Rafflesia are made a separate order by
some, Cytinec.

MepiciNAL ProperTIES.—The roots of most of this
family are acrid, stimulating, bitter, and aromatic.
Snake-root is a tonmic and stimulating diaphoretic ;
other species of Aristolochia possess similar properties,
as A. rotunda, A. longa, and A. clematitis. 'The leaves
of Asarabacca are emetic and purgative. They are
used chiefly as errhine in the form of powder. Asarum
canadense has similar properties. The fruit of the
Hypocyst (Cytinus hypocistis) is astringent, owing to
the presence of gallic acid, and Rafflesia is used as an
astringent in Java.

Officinal Plants.

Aristolochia serpentaria.
Asarnm europzeum,

There are no poisonous plants among the Aristo-
lochize. |
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ORDER XXXII.

SANTALACE AZA.

(aARACTERS.—Flowers in spikes ; calyx 4- or 5-cleft ;
stamens 4 or 5; ovary l-celled, inferior, with 1 to 4
ovules ; style 1; pericarp a drupe, 1-seeded.

ExampLes.—Sanderswood ( Santalum album) The-

stum, Osyris.

ORDER XXXIIIL
CUPULIFER AE.

Included in the Amentacee, Juss.

CHARACTERS.— Trees or shrubs, with simple alter-
nate leaves, having two caducous stipules at the base ;
inflorescence an amentum ; flowers unisexual (mostly
moneecious) ; stamens 5 to 20, inserted at the base of
a scale or calyx somewhat divided; female flowers
sometimes in a kind of capitulum; ovary surmounted
by an imperfect superior calyx, and placed within a
scaly involucre or cupule, 2-, 3-, or many-celled, each
cell containing 1 or 2 pendulous ovules; stigmas 2 or
3, almost sessile; pericarp 1-celled, 1- or 2-seeded by
abortion, dry, indehiscent, more or less enveloped in
the bony cnpule or involucre, and called nut or gland.
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ExanpLEs—OQak ( Quercus robur), Hazel ( Corylus-
avellana), Beech (Fagus sylvatica), Spanish Chestnut
(Castanea vulgaris, or Fagus castanea), Hornbeam (Car-
pinus betulus.  Cork is the bark of Quercus suber.
Quercitron is furnished by the Quercus tinctoria.

This family is distinguished by the superior scaly

calyx, the cupule, and the gland having only 1 or 2
seeds.

Economicar PropERTIES.—The nuts of Castanea vul-
garis are used as an article of daily food in the south
of Europe,—Hooker. The pericarp, deprived of its
scaly cupule, contains starch, gluten, and some saccha-
rine matter. The Hazel-nut is well known as an arti-
cle of food ; and Acorns, the nuts of the Qak, are given
to swine.

Mepicivan ProPERTIES.—The bark of Quercus ro-
bur is well known for its astringent properties, de-
pending on the tannin and gallic acid which it con-
tains. The Gall-nut (a peculiar morbid growth on the
young shoots, caused by an insect) is the produce of
the Quercus infectoria. It is very astringent.

Officinal Plants.

Quercus robur.
Quercus infectoria.

There are no poisonous species among the Cupuli-
ferze.
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ORDER XXXIV.
JUGLANDE.Z.

Included in the Terebinthacee, Juss.

CuarAcTERs.—Trees with pinnated, alternate leaves ;
moncecious flowers on an amentum ; calyx in the fe-
male flowers superior, and of four divisions; ovary
I-celled, 1-seeded, surmounted by the limb of the ca-
lyx and two stigmas; ovule ascending ; pericarp a
drupe, almost dry, or nut.

Exavrres—Walnut, (Juglans regia), Carya.

EcoNomicarn PropertiEs. — The Walnut is well
known. The seed contains a considerable quantity of
a thick oil; in some places used instead of olive oil.
The outer parts of the fruit are said to contain tannin
and gallic acid.

ORDER XXXV,

CONIFER A.

CHARACTERs. — Trees or shrubs with a resinous
wood, narrow and linear leaves, sometimes solitary,
sometimes fascicled, with a scarious sheath at the base ;
flowers moncecious or diecious, on an amentum ; sta-
mens variable in number, sometimes one, occasionally
at the base of a scale, at other times naked, sometimes
united by the filaments, at other times with sessile an-
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thers ; female flowers solitary, or on an oval amentum
or cone, with the ovaries in the axille of imbricated
bractes ; ovary thin, flat, and scaly, 1-celled, 1-seeded;
pericarps acheniums, generally forming a strobilus or
cone ; the female flowers are occasionally united in a
kind of involucre, which becomes fleshy, as in the Ju-
niper berry, containing about three minute acheniums,
which are the true fruit, and in the Yew (Taxus);
embryo in an oleaginous fleshy albumen, and included
in two or more cotyledons; radicle in union with the
albumen.

Exampres.—Scotch Fir (Pinus sylvestris), Larch (P.
lariz), Spruce Fir (P. abies), Juniper (Juniperus com-
munis), Yew ( Taxus baccata), Cedar of Lebanon (La-
riz Cedrus).

MepiciNaL ProrerTIES.—The Coniferz are valu-
able in a medicinal point of view, chiefly as furnishing
the various kinds of resin so much used for cerates and
plasters, and turpentines, with their volatile oils, which
are active cathartics, diuretics, and anthelmintics. The
resinous juice which exudes from the trees is call-
ed Turpentine; by distillation a volatile oil is driven
off (Oil of Turpentine), and a solid matter remains,
which is resin. The Wild Pine or Scotch Fir (Pinus
sylvestris) furnishes common turpentine ( Zerebinthina
vulgaris), from which oil of turpentine and common or
yellow resin ([Resina flava), are obtained. Common
tar is also obtained from this tree by burning. Black
pitch is a preparation of tar. The Larch (Pinus lariz)
furnishes Venice Turpentine and a volatile oil. The

3



APETALERE. 241

Balsam Spruce (Pinus balsamea) yields Canada Balsam
{ Terebinthina canadensés). 'The Spruce Fir (Pinus
abies) furnishes Common Frankincense (Thus), and
Burgundy Pitch (Pix abietina).  Silver Fir ( Pinus pi-
cea or Abies pectinata) affords Strasburg Turpentine.
The bark of the Hemlock Spruce (Abies canadensis or
Pinus c.) is said to contain much of the tanning princi-
ple, and is used in Canada for the manufacture of lea-
ther. DMuch information regarding the various kinds
of Fir will be found in the second volume of the Trans-
actions of the Literary and Historical Society of Que-
bec.

The leaves of Juniperus Sabina, or Savine, are dia-
phoretic and emmenagogue; and the berries of Juni-
perus communs are stimulant and stomachie, and also
diuretic. Olibanum was formerly said to be the resin
of Juniperus lycia ; it is now referred to Boswellia ser-
rata, but Juniperus lycia still retains its place in the
pharmacopeeias.  Sandarach is obtained from 7w
articulata ; some refer it to Juniperus communis.

- Officinal Plants.
Pinus sylvestris. Juniperus sabina,
Pinus larix, Juniperus communis,
Pinus balsamea. Juniperus lycia.

Pinus abies.

PorsoNous ProperTiES.—The berries, or Juicy in-
volucres of the Yew ( Taxus baccata) are deemed poi-
sonous ; they are sometimes eaten, but the seeds which
they contain must be rejected. M. Richard mentions,
that he was affected with a slight pain in the head from

L
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reposing under the Yew : the leaves are considered
narcotic. The leaves of Juniperus sabina are dange-
rous, being narcotic and very aerid.

ORDER XXXVIL

CYCADEZ.

CrarACTERS.—Trees with an unbranched stem and
pinnated leaves with parallel veins, resembling Palms,
increasing by a single terminal bud ; dicecious; female
flowers in cones, or consisting of naked ovules (desti-
tute of ovary) on the margins of imperfect leaves.

Exampres.—Cycas, Zamia. Sago Palm (Cyeas cir-
cinalis) furnishes a kind of sago, obtained from the soft
central part of the tree.

ORDER XXXVIL
SALICINEA.
Included in the Amentacée, Juss.

CraracTERS.—Trees or shrubs, with simple alter-
nate stipulate leaves, and dicecious flowers on an amen-
tum ; stamens 2 to 20, at the base of a scale ; ovary, at
the base of a scale, 1- or 9_celled, with many erect o-
vules, attached to two parietal placente about the base
of the cell; style absent, or very short ; stigmas 2 ; pe-
ricarp an elongated dehiscent capsule, 1- or 2-celled,
and 2-valved, many-seeded ; seeds comose (hairy).
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Exampres.—This family consists of Willow (Salix)
and Poplar ( Populus).

MeprciNan PropeErTIES.—The bark in the Salici-
nex 1s generally astringent and bitter. The bark of
common White Willow (Saliz alba) has been recom-
mended as a substitute for Cinchona Bark. It con-
tains a peculiar principle, Salicine, resembling Quina.
Some species have barks with nearly as much tannin
as the Oak.

Officinal Plants.

Salix alba.
Salix fragilis.
Salix caprea.

ORDER XXXVTIII.

BETULINEA.

Included in the Amentacew, Juss.

Cuaracyers.—This family resembles the last, but
has moncecious flowers, sometimes in the male flower
a calyx of several divisions, a 2-celled ovary, with one
pendulous ovule in each cell ; and the pericarp a mem-
branous indehiscent 1-celled, 1-seeded nut.

Exaneres.—Birch (Betula), Alder (Alnus).

The Betulinew contain tannin in their barks, which
are also somewhat tonic.

L9
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ORDER XXXIX.

MYRICEAL

CuarAcTERS.—Trees or shrubs, with alternate sim-
ple leaves, often dotted ; unisexual flowers, on an a-
mentum ; a l-celled l-seeded ovary, with an erect
ovule, surrounded by several hypogynous scales, which
in some become fleshy ; in others, the pericarp is dry
and dehiscent.

ExamprLes,—Sweet Gale, or Dutch Myrtle (Myrica
gale). The berries of Myrica cerifera furnish a kind
of wax.

ORDER XIL.

EUPHORBIACEZ.

CraracTERrs.—Herbs, shrubs, or trees, with simple
(generally stipulate) leaves, and a milky acrid juice in
many, especinlly the herbaceous kind; flowers monce-
cious or dicecious, solitary, in clusters, or within a com-
mon involucre; calyx inferior, of several (often 5 or
10) divisions, of which the more interior are sometimes
petaloid ; stamens free or united ; female flowers with
a calyx resembling that of the male flowers; ovary
superior, sessile, or with a stalk, generally 3-celled,
and with 3 sides (rarely 2, or more than 38 cells), each
cell with 1 or 2 suspended ovules; styles generally 3;
pericarp cometimes fleshy exteriorly, 3-celled (2 or
more than 8 cells occasionally), the cells dehiscent,
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1- or 2-seeded, 2-valved, and separating from each
other with elastic force; embryo in the interior of a
fleshy albumen. '

ExanrrLes.—Butcher’s Broom (Ruscus aculeatus),
Sun-spurge or Little-good (Euphorbia helioscopa), Cas-
tor-oil plant (Ricinus communis), Box-wood (Buwus
sempervirens ).

Ecoxomican PropertiEs.—The latropha manihot,
or Mandiocea, furnishes Cassava and Tapioca, two va-
rieties of starch, well known for their nutritious pro-
perties, The root contains a very large quantity of
starch, mixed, however, with an extremely acrid poi-
sonous milky juice : the poisonous principle is very
volatile and is removed by washing and by heat. The
root is reduced to a pulp or paste, by being bruised or
grated ; the paste is pressed in bags, to squeeze out the
juice which contains the poisonous principle, and re-
peatedly washed with water, when cassave remains.
The water with which the cassava has been washed,
according to Richard, deposits a white farinaceous
powder, which is fapioca. Dr A. T. Thomson applies
the term Tapioca to the matter which is here called
Cassava.

Mepicivan ProrerTiEs.—The Euphorbiacem are
important in a medicinal point of view. They are, in
general, very acrid and irritating ; these properties re-
side in the milky juice in which they abound. The
acrid principle, however, is very volatile, and easily ex-
pelled by heat. Gum euphorbium is the produce of
LEuvhorbia officinarum, and also of F, antiquorum and
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E. eanariensis ; it is an active, indeed violent emetice,
cathartic, hydragogue, and errhine. The thick oil in
the seeds of Caper Spurge (Euphorbia lathyris), and in
those of E. eyparissias, has similar properties. The
roots of Euphorbia ipecacuanha, K. sylvatica, E. gerar-
diana, F. cyparissias, and E. pithyusa, are said to be
excellent substitutes for Ipecacuanha. The bark of
Croton cascarilla is tonic and stimulant, and an agree-
able carminative : some refer the bark commonly called
cascarilla to Croton eleutheria. Mercurialis annua is
emollient and laxative. The expressed oil of the seeds
of Croton tiglium (Croton oil) is a drastic purgative;
the seeds were formerly called “ grana molucea.”
Croton tinctorium furnishes a kind of turnsol. Lac is
the produce of Croton lacciferum. The leaves of Box
( Buxus sempervivens) are sudorific and laxative. The
expressed oil (which may be obtained also by decoc-
tion) of the seeds of the Ricinus communis or Palma
Christi is a mild purgative, well known by the name of
castor oil. The acrid principle which this oil contains
is expelled by being subjected to a moderate heat.
The seeds of the Anda Gomesii are also purgative ;
those of the Jatropha curcas are violently cathartic.
Caoutchouc is furnished by the Hevea guyannensis, and
several other plants in this family.

Officinal Plants.
Euphorbia officinarum. Croton tiglium.
Croton cascarilla. Ricinus communis.

Porsoxovs ProPERTIES.—Many plants in this family
are very active poisons: the milky juice in which they
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abound is very deleterious, and almost all are more or
less dangerous; many of the valuable medicines which
we find in this family would be poisonous in large
doses. The Manchin Eel tree ( Hippomane manchinella),
which is said to be capable of poisoning persons who
may happen to sleep beneath if, is in this family. Dr
Hooker mentions that Irish Spurge (Euphorbia liber-
na) “ is extensively used by the peasantry of Kerry
for poisoning or rather stupifying fish, in the same
manner as the exotic . piscatoria. So powerful are
its qualities, that a small creel or basket filled with the
bruised plant, suffices to poison the fish for several
miles down a river.” The juice of Exeecaria Agal-
locha, and of Hura crepitans, is very deleterious. The
fruit of Hyenanche globosa, according to Dr Ainslie, is
nsed at the Cape of Good Hope to poison hyenas.
The various species of latropha, and indeed most of
the plants in this family, are highly poisonous.

ORDER XLI.

URTICEZ.

CuarAcTERs.—Trees or herbs with alternate stipu-
late leaves ; flowers monmeious or dicecious, in clusters
or in heads; calyx sometimes monosepalous, deeply
divided, sometimes polysepalous, generally persistent,
accompanying the fruit; stamens about 4 or 5 at the
base of the calyx; ovary superior, 1- or 2-celled, each
cell 1-seeded, 1 or 2 stigmas ; pericarp an indehiscent
drupe or achenium, often with the calyx surrounding
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it; female flowers often in the internal part of a hol-
low receptacle or involucre, which becomes fleshy, or

placed upon this receptacle forming a fleshy head ;
seed destitute of albumen.

Exaweres.—Hop (Humulus lupulus) ; the Banyan
tree (Ficus religiosa) ; Fig (Ficus carica) ; Nettle ( Ur-
tica dioica); the well known plant which furnishes
Hemp (Cannabis sativa); Mulberry (Morus nigra).
The bark of Morus papyrifera (Broussonetia p.) fur-
nishes the paper of the Chinese.

There are three divisions in this family; 1. the true
Urticewm, with 1-celled ovaries, erect ovules, fruit dry,
and flowers in a raceme or panicle, exemplified in Ur-
tica and Humulus; 2. the Ulmace= ( Ulnus), with 2-
celled ovaries and pendulous seeds; and, 3. the Arto-
carpewe (Artocarpus), with the flowers in fleshy heads,
ovules suspended, and fruit a fleshy receptacle with
nuts in fleshy calyces, or a fleshy receptacle or invo-
luere enclosing the pericarps or acheniums ( Ficus ).

Ecoxomicar ProreErTIES,— The true URTICEE con-
tain no plants useful’ in domestic economy except the
Hop (Humulus lupulus), which is valued in brewing
for the bitter quality of its strobili or comes. The
Artocarpix contain the Bread-fruit tree (Artocarpus
incisa), the fruit of which is a valuable article of food
in some tropical countries; the Fig-tree (Ficus earica);
the Mulberry-tree (Morus nigra), Morus tinctoria, the
wood of which yields fustic, a yellow die; the Cow-
tree (Palo de Vacca or Galoctodendron wutile), which
furnishes abundantly a nutritious juice resembling milk.
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ORDER XLIIIL

LAURINEZ.

CuarAcTERS.—Trees or shrubs, with firm, coria-
ceous, and persistent, alternate leaves, seldom lobed,
and generally smooth and shining ; inflorescence an
umbel or panicle ; calyx monosepalous, with 6 (rarely
4) divisions ; stamens perigynous, with glands at the
base, from 6 to 9, of which the 3 inner are abortive ;
anthers 2 or 4-celled, dehiscing by a longitudinal lid or
valve which opens from the base to the apex; ovary
superior, l-celled, 1-seeded; ovule pendulous; style
and stigma simple ; pericarp a drupe, of which the base
is enveloped by the persistent calyx; seed without al-
bumen ; cotyledons thick ; embryo inverted.

Exampres—Common Sweet Bay (ZLawurus nobilis),
Cinnamon-tree (L. cinnamomum). Found chiefly with-
in the tropics.

Ecoxomicar ProperTies.—The use of the bark of
Laurus einnamomum as a spice is well known.

MepioiNaL  Prorerries.—All the parts of these
plants contain an aromatic volatile oil, which renders
them warm and carminative. The Lawrus cinnano-
mum is astringent, tonic, and cordial ; its volatile oil is
powerfully stimulant. Zawrus malabrathum, L. cupu-
laris, and several other species, furnish a kind of cin-
namon. The bark and flower buds of Lawrus cassic
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have similar properties. Camphor is obtained from
the wood of Laurus ecamphora* ; it is narcotic and
diuretic. Laurel leaves, from the Lawurus nobilis, are
narcotic and carminative; they contain hydrocyanic
acid. The berries with their fixed oil are of a similar
character. The wood and bark of Sassafras (Laurus
Sassafras) are diaphoretic and diuretic.

Officinal Plants.
Laurus cinnamomum. Laurus nobilis.
Laurus cassia. Liaurus sassafras.

Laurus camphora.

ORDER XLIV.

(CHENOPODEA.

Atriplices, Juss.

('HARACTERS. — Shrubs or herbs, with alternate
leaves (rarely opposite), without stipules; flowers small,
occasionally unisexual ; calyx monosepalous, persistent,
with 2, 4, or 5 deep divisions ; stamens perigynous, of
the same number as, or fewer than, the segments of
the calyx, to which they are opposite; ovary superior,
1-celled, 1-seeded ; ovule erect; style of 2 or 4 divi-
sions ; pericarp thin and membranous, rarely fleshy ;
embryo curved round mealy albumen.

ExamprLes.—Spinach ( Spinacia oleracea), Beet (Be-

* Tt is mostly obtained from the Dryobalanops camphora. See Guttiferse.
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Cecropia peltata, it is said, is one of the plants which
afford caoutchouc ; this is also obtained from Flicus
elastica in this order, and from some Apocynez and
Euphorbiacez.

MepiciNAL PropeErTIES.—The Mulberry is cooling
and laxative, and contains a considerable quantity of
mucilage. The Hop is narcotic, sedative, and diuretic.
The virtues depend on a peculiar principle called lupu-
lin. Thebark of the Elm ( Ubnus campestris) is deemed
diuretic. The Fig is a demulcent and gentle laxative.
Contrajerva root is obtained from Dorstenia contrajerva :
it 1s sudorific and tonic.

Officinal Plants.
Humulus lupulus. Ficus carica.
Ulmus eampestris. Dorstenia contrajerva.

Morus nigra.

PorsoNous ProPerTiES.— The leaves of Nettles
( Urtica wrens, U. dioica, and U, pilulifera) are covered
with hairs, which are the exeretory ducts of glands
situated at the bases of the hairs; the pain and irrita-
tion caused by their sting arise from the fluid of the
gland being poured into the skin, Urtica stimulans
and U. erenulata produce similar effects, but are much
more violent. The Upas of Java (Antiarris tovicaria)
is one of the most deadly poisons known. It is said
that a single seed introduced into the cellular tissue of
a dog is sufficient to kill the animal. Tts poisonous pro-
perties seem to depend on Strychnine, the same alka-
line principle which characterizes Nux vomica. The

L 3
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Upas belongs to the Artocarpez, many of which con-
tain an acrid milky juice. The juice of Ficus toxicaria
is very poisonous. The emanation from a Hemp or a
Hop plantation is said to be injurious: the leaves of
the former are narcotic in a high degree.

ORDER XLII.
MYRISTICE A.

CHARACTERS.—Trees with entire alternate leaves,
dicecious, with a 3-lobed calyx; stamens monadel-
phous; anthers 4 to 12, sometimes united ; ovary su-
perior, l-celled, l-seeded; ovule erect; style short,
with 2 stigmas, or 1 lobed stigma; pericarp a kind of
drupe or berry, 2-valved, with a seed enclosed in an
arillus in many narrow slips, and having an oily or
fleshy albumen.

ExampLes.—Nutmeg-tree (Myristica moschata), a
native of the Molucca Islands, and now cultivated in
Sumatra.

MEepicinaL ProPERTIES.—Nutmeg and Mace are
the produce of the Myristica moschata. Nutmeg is the
kernel or seed with the albumen, and Mace is the
fleshy arillus which envelopes the seed. They are
aromatic (forming an agreeable spice), stimulant, car-
minative, and narcotic in large doses; and furnish an
expressed and a volatile oil.

Officinal Plant.
Myristica moschata.
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this family are purgative, emetic, and astringent. This
latter property also resides in the young leaves ; these
have a sharp acidulous taste. Polygonum bistorta has a
place in the pharmacopeeias as astringent and tonic :
the root contains tannin, gallic acid, and oxalic acid.
The root of Water Dock (Rumex aquaticus) is power-
fully astringent, and was formerly used in cases of
seurvy, under the name of Herba britannica. The
leaves of Common Sorrél (R. acetosa) are refrigerant
and diuretic ; they have an acid taste, and contain bin-
oxalate of potassa and tartaric acid. M. Richard states,
that they are an antidote to acrid substances, as a ra-
nuncul.us, the effects of which they almost instantly
neutralize. R. acutus, R. scutatus, R. acetosella, and
several others, are used in the same way as Sorrel in
different countries. Common Dock (. putf&ntia) is
astringent, stomachie, and purgative, and is recom-
mended by Dr A. T. Thomson in ichthyesis. R. eris-
pus and R. obtusifolius have similar properties. The
most useful plant in the Polygonew is Rheum palma-
tum, the root of which furnishes rhubarb, a favourite
and useful stomachic and purgative, and also astringent.
Wave-leaved Rhubarb (Rheum undulatum) is also be-
lieved to furnish some of the rhubarb of commerce.
There are three kinds of rhubarb, Russian, Turkey,
and Chinese rhubarb. Its virtues ave said to be de-
pendent on a peculiar principle called rhewmine ; it
also contains a yellow colouring matter called rhabarb.-
arine, oxalate of lime, and gallic acid. Other species
possess similar properties, as R. compacium, R. rhapon-
tcurn.  Coceoloba wvifera is powerfully astringent.
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Polygonum hydropiper has an acrid and caustic juice,
and is also a rubefacient.

Officinal Plants.
Rheum palmatum, Rumex acetosa,
Rheum undulatum. Rumex aquatica.

Polygonum bistorta.

ORDER XLVI.

THYMELE A.

CuaraoTERs.—Shrubs with alternate leaves, a mono-
sepalous, tubular, petaloid, superior, 4- or 5-cleft calyx,
sometimes persistent ; stamens inserted in the tube,
generally 8 or 4; ovary superior, 1-celled, 1-seeded ;
ovule pendulous; style and stigma simple ; pericarp a
drupe or achenium.

ExampLEs. — Spurge Laurel (Daplne mezereum),
Passerina. 0. gnidium and P. tinctoria furnish a yel-
low dye. The Lace-bark tree is a species of Daphne,
D. lagetto.

MepriciNaL ProrerTIES.—The inner bark of seve-
ral species of Daphne, especially D. mezerewm, and also
the leaves and froit, are extremely acrid and caustic,
producing great heat in the mouth when chewed, and
heing even capable of exciting vesication when applied
to the skin. . mezereum is a stimulating diaphoretic,
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ta vulgaris), Glasswort (Salicornia), Strawberry Spi-
nach (Blitum).

Ecoxomicar ProperTIES,—Many of this family are
favourite pot-herbs, as Garden Orach, (Atriplex horten-
sis), Spinach (Spinacia oleracea). The roots of the
Beet and Mangel Wurzel are much esteemed : the for-
mer was at one time used in France for the preparation
of sugar. The Salsolas (Saltworts) and Salicornias
(Glassworts) abound in soda, so much used for making
glass and soap, and for medicinal preparations. The
soda of commerce is obtained principally from Salsola
kali, S. soda, S. tragus, Salicornia herbacea, S. arabica,
Chenopodium setigerum, C. fruticosum, belonging to this
family ; Mesembryanthemum nudiflorum, Fucus vesiculo-
sus, and one or two others. M. Richard mentions that
the best soda is obtained from Chenopodium setigerum,
and some species of Salsola. It is from these that Ba-
rilla, which contains a purer soda than Kelp, is ob-
tained.

MeprciNaL ProPERTIES.— Chenopodium ambrosiodes
and C. botrys are mentioned by Richard as stimulating
and aromatic, and are said to be antispasmodic. C.
anthelminticum furnishes worm-seed oil, considered a
good anthelmintic in North America. Petiveria allia-
cea is considered in Brazil a powerful sudorific.

There are no poisenous plants in this family.
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ORDER XLYV.

POLYGONEA.

Cuaracrers.—Herbaceous (seldom woody) plants,
with alternate leaves, having stipules which form a
thin membranous sheath (ochrea) round the stem ;
flowers small, greenish (sometimes coloured), often in
clusters ; calyx inferior, mmmsepulﬂué, in 3, 5, or 6 di-
visions, pervsistent ; stamens in the bottom of the calyx,
which is there lined with a perigynous disk ; ovary su-
perior, l-celled, 1-seeded ; ovule erect ; stigmas 2 or 3,
occasionally sessile, sometimes with styles; pericarp
small, a triangular achenium, enveloped by the calyx
which is sometimes fleshy ; albumen farinaceous.

ExampLes.—Bistort or Snakeweed ( Polygonum bis-
torta), Rhubarb (Rheum palmatum), Sorvel (Rumex ace-
tosa).

Economicar, ProPERTIES,—The seeds of Buck-
wheat (Polygonum fagopyrum) contain a considerable
quantity of starch and gluten, and are used for being
made into bread in Britanny and Normandy. In Ice-
land, the recent root of Bistort (Polygonum bistorta) is
eaten raw, or made into bread. In France the leaves
of Sorrel are used for the table. The leaf-stalks of
Rhubarb have a pleasant acid taste, and are much used

for tarts.

MeprciNnAL ProrerTiEs.—The roots of many of
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but apt to excite vomiting and purging. Daphne lau-
reola and D. gnidium are of a similar character.

Officinal Plant.

Daphne mezereum.

Porsonovs ProrerTies.—M. Richard states that,
taken internally, the bark of Daplhne gnidium produces
effects similar to those of the acrid and corrosive poi-
sons: he considers it a very energetic poison. The
berries of D. laureola and of D. mezereum are deemed
poisonous. ;

ORDER XLVIL

AMARANTHACEZ.

This order contains the Amaranth, Gomphrena, &c.
It is one of little interest. The leaves of some are mu-
cilaginous.

ORDER XLVTIT.
NYCTAGINE A&.
This order contains the Marvel of Pern (Mirabilis
Jalapa, or Nyctago hortensis), which was formerly sup-

posed to be the Jalap plant. The roots of many are
purgative.
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II. MONOPETALEZE.

Dicotyledonous plants with a monopetalous corolla.

I. HYPOCOROLLEZXE.

Monopetalous dicotyledonous plants with hypogynous stamens, mostly
inserted in the corolla, and inferior ovaries.

49. PLANTAGINEE. 57. JAsMINEZ.

50. PLUMBAGINEE. 58. VERBENACEE.
51. PRIMULACEZ. 59. LasiarE.

52. GLOBULARINEZE. 60. BorRAGINEZE.

53. OROBANCHEZE. 61. CONVOLVULACEZ.
54. ScROPHULARINEZE. 62, BIGNONIACEE.
55. SoLANEE. 63. GENTIANEE.

96. ACANTHACERE. 64. APoCcYNEZE,

ORDER XI.IX,

PLANTAGINEA.

CuaracTErs.—Herbs with ribbed leaves, mostly ra-
dical, and flowers in spikes on a scape, hermaphrodite
(rarely unisexual); calyx persistent, of 4 divisions ; co-
rolla tubular, 4-lobed ; stamens 4, inserted into the co-
rolla, and alternate with its segments ; ovary 2 (seldom
4) celled, with a filiform style ; pericarp a 2-celled 2-
valved capsule, with a transverse dehiscence.

ExampLes.— Greater Plantain (Plantago major),
Plantain Shore-weed (Littorella lacustris). 'The latter
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of these genera is monecious, and its flowers are soli-
tary.

MepiciNan ProperTIES.—The leaves and root of

Plantago major are slightly astringent. The seeds of
P. arenaria and P. psyllium are emollient, and contain
a large quantity of mucilage ; they were at one time
used for collyria. They are also used to prepare and
stiffen mushns.

There are no poisonous plants among the Plantagi-
ne.

ORDER L.
PLUMBAGINE A.

CaaracTERS.—Herbs or shrubs, with alternate or
radical leaves sheathing at the base; inflorescence a
spike, capitulum, or sort of panicle ; ealyx tubular and
persistent, plaited ; corolla of 5 divisions, (sometimes
very deep, almost polypetalous) ; stamens 5 ; ovary 1-
celled, 1-seeded ; ovule pendulous, attached to the apex
of a filiform podosperm, which rises from the bottom
to the top of the cell; styles about 5, with the same
number of stigmas ; periearp a capsule, covered by the
calyx, sometimes indehiscent, or dehiscing by 5 valves.

ExamrrLes.—Thrift or Sea Gillyflower (Statice ar-
meria), Leadwort (Plumbago europea), Taxanthema.

Mepicivan ProreErTIES.—Many of the plants in this
family are acrid and astringent ; Statice caroliniana is




260 MONOPETALEE—HYPOCOROLLEE.

said to possess the latter property in a high degree.
The fresh leaves and root of Plumbago europea are
extremely acrid and caustic; the leaves are employed
in some cutaneous diseases. P. scandens is also very
ac‘rid, and is called Herbe du Diable in St Domingo.—

ORDER LI

PRIMULACEAR.

CHarAcTERS.—Pentandrous plants with a 1-celled
ovary, with numerous ovules on a free central placenta,
1 style, and a dehiscent capsule.

Exampres.—Primrose (Primula wvulgaris), Water
Violet (Hottonia palustris), Sow-bread ( Cyclamen ewro-
peum), which is eaten in Sicily by the wild boars:
this plant is generally deemed an acrid poison. This
family is interesting chiefly for the beauty of its flow-
ers, which has rendered the Cowslip (Primula veris)
and Primrose such universal favourites.

ORDER LII

GLOBULARINE A.

CuaracTERS.— Tetrandrous plants, with a bilabiate
corolla, a 1-celled, 1-seeded ovary, and an indehiscent
pericarp ; inflorescence a capitulum.

Exavpre.—Blue Daisy (Globularia). The leaves
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of Globularia alypum are bitter and acrid, and deemed
purgative.

ORDER LIII

OROBANCHELZE.

CuaracTErs.— Leafless, parasitic herbs, with brown-
ish scales on the stem ; a persistent corolla; 4 didyna-
mous stamens; a l-celled ovary, with 2 or 4 many-
seeded parietal placente ; and 1 style, with a 2-lobed
stigma.

Exampres. — Toothwort (Lathrea squamaria),
Broom-rape ( Orobanche major), which is parasitic on
the roots of Broom and Furze.

ORDER LIV.
SCROPHULARINEZ.

Personate, Linn.— Pediculares and Serophularie, Juss.—An-
tirrhine and Rhinanthacee, De Cand.

Cuaracrers.—Herbs (rarely shrubs), with leaves
mostly opposite, and flowers sometimes in spikes, but
variously arranged; calyx monosepalous, persistent,
generally 4 or 5 cleft ; corolla deciduous, more or less
irregular, imbricated in @stivation ; stamens 2, or 4 di-
dynamous, attached to the corolla; ovary 2-celled, ma-~
ny-seeded; style 1; stigma 2-lobed ; pericarp a 2-celled
capsule, dehiscing by 2 valves, each sometimes bear-
ing on the middle of its internal surface one part of




262 MONOPETALEE—HYPOCOROLLEE.

the dissepiment, which is formed of the incurved mar-
gins of the valves, by 4 valves, or by pores at the up-
per part of each cell (Antirrkinum) ; seeds many, fixed
to a central placenta, and having a fleshy albumen.

ExavpLes. — Speedwell ( Veronica), Snap-dragon
(Antirrhinum), Foxglove (Digitalis), Yellow Rattle
(Rhinanthus), Cow-wheat (Melampyrum).

This family bears a considerable resemblance to the
Solane@. The latter have alternate leaves, a regular
corolla, and stamens equal in number to the lobes of
the corolla. The Scrophularines have opposite leaves,
an irregular corolla, and 2, or 4 didynamous stamens.

MepicinaL ProperTies.—These are various, but
most of the plants in this family are somewhat acrid.
The leaves of Brooklime ( Veronica beccabunga) ave bit-
ter, acrid, and somewhat stimulant and diuretic; they
are also deemed antiscorbutic. The leaves of Veronica
officinalis are bitter and aromatic. V. chameedrys, V.
teucrium, and V. spicata, have similar properties. The
herbaceous part of Hedge Hyssop ( Gratiola officinalis)
is an active emetic, diuretic, and cathartic, “ producing,
in very large doses, all the effects of an irritative poi-
son.—Dir A. T. Thomson. Its properties reside in a
bitter matter of a resinous character. Knotty-rooted
Figwort (Serophularia nodosa) has a place in the Phar-
macopeeias as dinretic and sedative, and 8. aquatica 1s
purgative : they are seldom if ever used. The most
notable plant in this family is Purple Foxglove (Digi-
talis purpurea) ; the leaves and seeds of this plant are
qu;u.ff:rf'ull},T sedative and diuretic, and the various pre-
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parations are deemed of great value when it is wished
to diminish the force of the circulation, and lessen
the heart’s action. Its properties are said to depend
on an alkaline priunciple, which has received the name
of Digitaline. Eye-bright (Euphrasia officinalis) is
bitter and slightly aromatic, and was formerly used in
diseases of the eye.

Officinal Plants.
Veronica beccabunga. Scrophularia nodosa.

Gratiola officinalis. Digitalis purpurea.

Poisoxous ProrerriEs.— Gratiola officinalis is cha-
racterized by M. Richard as a dangerous plant, and
Digitalis is poisonous ; it may be considered an acro-
narcotic or sedative poison.

ORDER LV.:

SOLANEA,

Cuaracrers.—Herbs or shrubs, with alternate
leaves, and flowers variously arranged ; calyx monose-
palous, in 5 (rarely 4) divisions, more or less deep,
persistent; corolla with a plaited estivation, rotate,
tfunnel-shaped, or campanulate, with the limb 5- cleft,
(rarely 4), regular (except in Verbascum) ; stamens 5,
(occasionally 1 somewhat abortiv e), inserted in the co-
rolla, and alternate with its segments ; ovary 2-celled,
with 2 many-seeded placenta; style and stigma simple ;
pericarp a 2-celled 2-valved capsule (Datura is 4-celled
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and 4-valved), or a berry 2-celled, or with many cells
from enlargements of the placenta; embryo curved, in
the interior of a fleshy albumen.

Exampres.—Henbane ( Hyoscyamus niger), Deadly
Nightshade or Dwale (Atropa belladonna), Potato
(Solanum tuberosum), Tobacco (Nicotiana tabacum).
Nolana has a 5-lobed ovary, each lobe having 1 or 2
1-seeded cells. Nicotiana multivalvis has several cells
external to the 2 central ones of the ovary.

Fooxomicar ProperTiEs.—The Potato is the fleshy
tuber which grows on the roots or subterraneous
branches of Solanum tuberosum, It consists almost en-
tirely of a nutritious fecula, but is said to contain an
acrid or narcotic principle ; this, however, is in a very
small proportion, and is dissipated by heat, as in boil-
ing or roasting. The tubercles of S. montanum and
S. Venezuele are of a similar nature.— Richard. The
same author informs us, that in some countries the
leaves of S. nigrum are boiled and eaten in the same
manner as Spinach, and that the fruit is also much
used in some places. The fruit of the Egg-plant (So-
Janum melongena or S. esculentum) is much used as an
article of food in the West Indies, and in some pro-
vinces in France. The fruit of S. Ilycopersicum (To-
mato or Love-apple) is frequently used for sauces;
and the fruits of other species of Solanum, belong-
ing to the Tomato section, are eatable. All these,
however, are exposed to heat before being eaten.
« Tt is stated that the poisonous species derive their

properties from the presence of a pulpy matter which
1
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surrounds the seeds; and that the wholesome kinds
are destitute of this pulp, their frait consisting only of
what botanists call the Sarcocarp; that is to say, the
centre of the rind in a more or less succulent state.,—
Lindley. The dried berries and seeds of Capsicum an-
nuum are known by the name of Cayenne Pepper ;
they are hot, pungent, and aromatic, and are used as a
condiment. C. frufescens and C. baceatum have similar
properties. The fruit of the Winter Cherry ( Physalis
alkekengi) is also used as a condiment.

MeprciNaL ProperTies.—The general character of
this family, in a medicinal point of view, is narcotic.
The root and leaves of Atropa belludonna are powerful-
ly narcotic. Mr Brandes discovered in this plant an
alkali (Atropia), on which its narcotic properties de-
pend, so extremely powerful, that the utmost caution
is required in experimenting with it. The chief use
of Belladonna is to dilate the pupil before the opera-
tion for cataract : abroad, it is used in hooping-cough.
The herb and seeds of Henbane (Hyoscyamus niger)
are also narcotic, and used in the same way as opium,
where the use of the latter is inadmissible; the plant con-
tains a peculiar alkal (Hyoscyama). H. albus and H.
aureus have similar properties. The extreme twigs of
Woody Nightshade or Bitter-Sweet (Solanum dulea-
mgra) are narcotic, diaphoretie, and diuretic, but little
used : an excellent bitter and tonie, said to bhe nearly
equal to that of Cinchona, is obtained from the Sola-
num ﬁseuda-m&i?m. Solanum also contains a vegetable
alkali (Solanine). The herb and seeds of Thorn Ap-
ple (Datura stramonium) are of a somewhat similar na-

M
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ture ; smoking the plant has been recommended during
the paroxysm of asthma. Mr Brandes has found in
this plant a vegetable alkali (Daturine), on which its
properties seem to depend. The leaves of the Tobac-
co plant (Nicotiana tabacwm) are marcotic, cathartic,
emetic, diuretic, or errhine, according to the mode in
which they are employed. Their use in the form of
snuff or for smoking, is well known. The fruit of Cap-
sicum annuwm is an active stimulant and carminative,
and is said to be destitute of any marcotic property.
The leaves of the Mullein ( Verbascum thapsus) are
gently anodyne and emollient. The fruit of the Win-
ter Cherry (Physalis alkekengt) is diuretic.

Officinal Plants.
Atropa belladonna. Nicotiana tabacum.
Solanum duleamara. Verbascum thapsus.
Hyoscyamus niger. Capsicum annuuii.

Datura stramonium.

Porsonous ProperTins.—All the plants of the above
list, except the two last and perhaps Solanum dulea-
mara, are violent narcotic poisons. The Mandragore,
a powerful poison, 15 a species of Atropa (4. mandra-
gora) : the root is the most dangerous part of the
plant, but the fruit is also poisonous. The berries of
A. belladonna have sometimes proved fatal to children.
The volatile oil obtained from the leaves of T obacco
is a most virulent poison, and used by the Hottentots
to poison snakes : its effects, when applied to the

tongue, are almost instantaneous.
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ORDER LVI.
ACANTHACE E.

CHARACTERS,—This family resembles the Scrophu-
larineze. They are distinguished by having bractez (3)
to each flower, a bilabiate corolla, a capsule dehiscing
with elasticity into 2 valves, and an embryo with
large cotyledons, and no albumen. The cells of the
ovary are 2- or many-seeded; ovary in a circular disk ;
stamens 2, or 4 didynamous.

Acanthus mollis is considered emollient; and several
species of Justicia are reckoned stomachic and anti spas-
modic.

ORDER LVII.

JASMINEZAE.

Jasminee and Oleacee, Lindley,—Oleinee.

CnarAcTERS.—Trees or shrubs, with opposite leaves,
simple or pinnate, and having their inferior surfaces of-
ten dotted ; inflorescence a raceme, panicle, or corymb ;
flowers occasionally dicecious; calyx monosepalous, of
4 or 5 teeth or divisions, persistent; corolla regular,
with a limb of about 4 or 5 divisions ; stamens 2, in-
serted in the corolla; ovary 2-celled, each cell 2-seed-
ed ; style 1; stigma 2-lobed or bifid ; pericarp a capsule
of 2 cells, each containing 1 or 2 seeds, or a berry or
drupe, with from 1 to 4 minute nuts; embryo in a
fleshy albumen.

M 2
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Exampres.—Lilac (Syringa vulgaris), Privet (Li-
gustrum vulgare), Ash (Fraxvinus excelsior), Olive (Olea
europea) Jessamine (Jasminum officinale). The Jas-
minee have erect ovules, corolla imbricate in wstiva-
tion, and of 5 or more divisions. The Oleacee have
pendulous ovules, corolla valvate in sestivation, and of
4 divisions,

Foononmicarn ProperTIEs.— Olive Oil is the ex-
pressed oil of the pericarp of Olea europea, and is the
only instance (except Melia) of a fixed oil being pro-
cured from the pericarp : fixed oils are almost always
contained in the seed. In some parts of Italy the man-
na which exudes from the Fraxinus ornus 1s used in-
stead of sugar. The Chinese give Tea an aromatic
flavour by the leaves of Olea fragrans. Oil of Jessa-
mine is the produce of Jasminum officinale and J.

grandiflorum.

MepiciNar ProperTiES.—Olive Qil is demulcent
and laxative ; it is mostly employed as a vehicle for
more active medicines, or for ointments. The leaves
are bitter and astringent, and have been recommended
as a substitute for bark by M. Bidot. The young cap-
sules of Syringa vulgaris are said to be tonic and febri-
fuge.— Richard.. The leaves of Common Ash (Fraxi-
nus excelsior) have similar properties. Manna is an
agreeable laxative, but principally used along with
other medicines : it 1s obtained from the Frawvinus ro-
tundifolia as well as from F. ornus. 'The flowers of

White Jessamine (Jasminum officinale) were formerly
3
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used as antispasmodic; they have an agreeable aroma-
tic perfume.

Officinal Plants.

Olea europzea.
Fraxinus ornus.

ORDER LVIIIL.
VERBENACEZA.

CuArAcTERS.—Trees, shrubs, or herbs, with oppo-
site or whorled leaves, corolla irregular, often hilabiate,
stamens 2, or 4 didynamous ; ovary 2- or 4-celled, each
cell 1-seeded; pericarp a minute capsule, or a drupe or
berry, indehiscent, with 2 or 4 cells, each 1-seeded.

Exampres. — Vervain ( Verbena officinalis), Teak-
tree (Tectona grandis).  Vervain is emollient, but
scarcely ever used : it was highly prized by the an-
cients as a remedy for a variety of diseases.

ORDER LIX.

LABIATZA.

Craracrers.—Herbs or shrubs, with a quadrangu-
lar stem, opposite leaves containing much aromatic
volatile oil, and flowers in axillary whorls; calyx mo-
nosepalous, tubular, with 5 or 10 teeth or divisions,
somewhat bilabiate, persistent; corolla tubular, bila-
biate, the upper lip entire or bifid, the lower one 3-
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lobed, and larger than the other; stamens inserted in
the tube of the corolla, 2, or more often 4 didyna-
mous ; ovary deeply 4-lobed, each lobe 1-seeded ; style
simple, and stigma bifid; a fleshy disk at the base of
the ovary; pericarp, consisting of 4 indehiscent ache-
niums, each 1-seeded, enveloped by the calyx.

ExamprEs.—Spearmint (Mentha wviridis), Lavender
(Lavandula spica), Meadow Clary or Sage (Salvia

officinalis).

Economicar ProrerTiEs.—All the plants in this
family contain an aromatic volatile oil, and many of
them are used as condiments or seasonings, as Spear-
mint (Mentha wviridis), Thyme (Thymus vulgaris), Sa-
vory (Satureia hortensis), Basil (Ocymum basilicum),
Sweet Marjoram ( Origanum majorana). Others also
might be used, but these are preferred. Lavender
Water, according to M. Richard, is prepared from La-
vandula vera. Dr Hooker states that Wood German-
der ( Teucrium scorodonia) has been sometimes substi-
tuted for Hops: it is very bitter.

MepiciNAL PropeErTiEs.—The Labiate are charae-
terised by their strong penetrating odour, owing to the
volatile oil which exists in almost every part of the
plant, and renders them stimulant and carminative, and
by a bitter quality dependent on a gum-resinous mat-
ter, and which gives them tonic virtues. The latter
quality is predominant in Wood Germander (Zeu-
erium scorodonia), and in Yellow Bugle (Ajuga chame-
pitys). Their general character is stimulant and carmi-
native, and a few are deemed antispasmodic, as Pep-
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permint (Mentha piperita). The oil of Rosemary is
frequently used for liniments ; the oil of Origanum ma-
Jjorana is very acrid : Hyssopus officinalis and Satureia
montana also are acrid. The following are the plants
of this family mentioned by the pharmacopeeias : they
are not much used.

Officinal Plants.
Mentha viridis.
piperita.
— pulegium (Penny-royal).
Origanum vulgare (Common Marjoram).
majorana.
Salvia officinalis (Garden Sage).
Hyssopus officinalis (Common IHyssop).
Lavandula spica.
Marrubium vulgare (White Horehound).
Melissa officinalis (Common Balm). -
Rosmarinus officinalis,

There are no poisonous plants among the Labiatze.

ORDER LX.

BORAGINEZA.
Asperifolie, Linn.

CaaracTers, — Herbs (rarely shrubs) with round
stems and alternate leaves, which are covered with
stiff hairs, arising from a hard and persistent base.
Flowers often in unilateral spikes or racemes; calyx
monosepalous, of 5 (seldom 4) divisions more or less




272 MONOPETALEE—HYPOCOROLLEE.

deep, persistent; corolla mostly regular, 5- (rarely 4-)
cleft, with imbricated sstivation, often with 5 appen-
dages at the orifice of the tube ; stamens inserted in the
corolla, of the same number as, and alternate with, its
segments ; ovary 4-lobed, each lobe or cell 1-seeded,
ovules pendulous, style 1, stigma simple or 2-lobed :
pericarp sometimes a 4-celled 4-seeded berry or cap-
sule, mostly of 4 acheniums, separate, or united at the
base ; seed destitute of albumen.

Exampres.—Viper's Bugloss (Echium vulgare), Bo-
rage (Borago officinalis), Common Comfrey (Symphy-
tum officinale). Anchusa tinctoria, Onosma echioides,
Lithospermum tinctorium, and Echium rubrum, are used
by dyers ; their roots are known by the name of Orca-
nette.— Richard.

MEep1cINAL ProPERTIES.—These are not of much
interest. The roots and leaves of the Boraginew con-
tain a considerable quantity of mucilage ; and this seems
to be the leading character of the order. Hound’s
Tongue ( Cynoglossum officinale) is emollient, and ane-
dyne from a narcotic principle. Borago officinalis is
emollient and slightly diaphoretic and diuretic ; it con-
tains nitrate of potassa. Comfrey ( Symphytum offici-
nale and S. tuberosum) contains mucilage very abun-
dantly. Lungwort (Pulmonaria angustifolia) resem-
bles Borage in its properties. Dyers’ alcanet (Anchusa
tinctoria) has a place in the pharmacopeeias, but is only
used as a colouring matter for oils and ointments.

Officinal Plant.
Anchusa tinctoria.
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with imbricated sestivation, and deciduous; stamens
generally 5, inserted upon the corolla ; ovary simple, 1-
or 2-celled, many seeded ; style simple or bifid ; stigma
2-lobed, or 2 stigmas; pericarp a 1- or 2-celled, many
seeded capsule, generally 2-valved, with a central pla-
centa when there are 2 cells, and 2 parietal placente
where there is only 1 cell.

Exampres.—Centaury ( Erythrea centaurium), Buck-
bean or Marsh Trefoil (Menyanthes trifoliata), Field
Gentian ( Gentiana campestris).

MEpiciNAL ProperTIEs.—Bitterness is the pre-
vailing property of this order; the plants it contains
are generally tonic and stomachic. Yellow Gentian
( Gentiana lutea) is much employed in medicine on ac-
count of these valuable qualities : the root is the part
used.  G. purpurea and G. punctata possess similar
properties, and are used in Germany ; and G.amarella,
G. cruciata, G. campestris, Erythrea centaurium, and
Menyanthes irifoliata are also bitter, but little used.
Erythrea is the Chironia centaurium of the pharmaco-
peeias ; the flowering tops are the parts used, and are
deemed antiseptic as well as bitter. Menyanthes trifo-
liata is also reckoned diuretic and purgative ; the leaves
are the officinal parts. Worm-grass (Spigelia mari-
landica) is purgative and anthelmintic.

Officinal Plants.

Gentiana lutea.
Chironia centaurium,
Menyanthes trifoliata.
Spigelia marilandica.
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ORDER LXIV.

APOCYNEA.

Apocynee and Asclepiadee, Lindley ; Strychnee, De Cand. ;
Vincee, De Cand.

CuaracTERs.—Milky herbs, shrubs, or trees, with
opposite or whorled leaves without stipules ; calyx mo-
nosepalous, of 5 divisions, persistent; corolla regular,
5-lobed, sometimes with appendages at the orifice of
the tube, deciduous ; stamens 5, inserted upon the co-
rolla, sometimes monadelphous and surrounding the
ovary, the anthers close to the stigma; pollen some-
times pulverulent, sometimes united in masses, occa-
sionally adhering to some projections of the stigma ;
ovaries 2 (rarely 1 from the union of the two), many-
seeded, with the seeds attached to a longitudinal pla-
centa at the ventral suture of each cell; styles some-
times united at the apex into 1 stigma, often short;
pericarp a follicle, of which there are 2, or sometimes
only 1 (rarely a berry), dehiscing by a longitudinal
suture ; seeds with an embryo in a small fleshy albu-
men, some having an appendage of downy hairs.

This family has been divided into two sections; the
Asclepiadee, which have the stamens united, the orifice
of the corolla with five appendages, and the pollen in
masses ; and the true Apocynee, with the stamens dis-
tinet, the orifice of the corolla generally naked, and the

pollen pulverulent.

ExampLis.—1. Asclepiadee ; Swallow-wort (Ascle-
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ORDER LXT. |

CONVOLVULACE A.

CHARrAcTERS.—Herbs or shrubs with slender twin-
ing stems, alternate leaves without stipules, and axil-
lary or terminal flowers; calyx of 5 deep divisions, per-
sistent ; corolla regular, generally plaited, with the
limb entire or 5 lobed ; stamens 5, inserted in the low-
er part of the corolla, and alternate with its lobes :
ovary simple, 2 or 4 celled, each cell having a few
erect ovules; style simple, or of several divisions pe-
ricarp a capsule 2 or 4 celled, enveloped by the ealyx;
embryo curved, in a fleshy albumen, and with the co-
tyledons plaited or shrivelled.

This family is distinguished from the Boraginea= by
the plaited corolla, capsular pericarp, and structure of
the embryo.

Exanrres.—Bindweed ( Convolvulus sepium), Dod-
der ( Cuscuta epithymum).

Economicar ProrerTies.—The Sweet Potato is the
root of Convolvulus batatas ; it contains an abundant
quantity of starch, being used as an article of food,
and is destitute of that resinous prineiple and violent
purgative quality which reside in the roots of most of
the Convolvulaces ; the root of C. edulis is also edible.

MebrciNar, PropERTIES.—The valuable properties
found in this family reside in the genus Convolyulus.
M3
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The roots contain an acrid juice, which, when dried in
the sun, furnishes a resinous matter, as in the Scam-
mony (C. scammonia), which isa well known and pow-
erful cathartic. The powdered root of Jalap (C. jau-
lapa) is another valuable cathartic obtained from this
family. Turbith root, obtained from C. turpethum, is
also a drastic purgative; and M. Richard states that
C. mechoacan, C. sepium, C. soldanella, C. altheoides,
and C. arvensis, have similar properties.

Officinal Plants.

Convolvulus jalapa.
Convolvulus scammonia.

ORDER LXIIL
BIGNONIACEA.

A~ order of little interest, except for the beauty of
their flowers ; the Trumpet flower (Bignonia chica) is
an example. The corolla is irregular, the capsule 2-
celled with a central many-seeded placenta, and seeds

winged.
ORDER LXIII.

GENTIANZA.

CaaracTers.—Herbs (rarely shrubs) with opposite
<ometimes sessile leaves ; calyx monosepalous, of 5 di-
visions, persistent ; corolla regular, tubular, of 5 lobes,



MONOPETALEE—HYPOCOROLLEE. 279

Porsonous PropERrTIES.—The acrid juice in which
the plants of this family abound is, in many cases, ex-
tremely poisonous. The leaves, bark, and wood of
the Oleander or Rose-bay (Nerium oleander) possess
an extremely subtile and powerful poisonous principle,
which, it is said, has proved fatal to persons who have
merely been exposed to the emanations of the tree for
some time. The root of Nerium odorum is also poison-
ous. The seeds of Stryclinos nux-vomica are poisonous
in a high degree : the poison seems to exert its action
chiefly on the spinal marrow and muscles connected
with it, producing locked jaw and tetanus, and spas-
modic contractions of the heart and arteries. The ac-
tive principle is the vegetable alkali Strychnia, which
exerts a powerful action on the animal economy even
in very small doses. St Ignatius’ bean (the fruit of
Strychnos Ignatia), S. colubrina, and the Upas tieute,
(with which the Javanese poison their arrows), owe
their poisonous properties to the presence of Strychnia.
The Upas tieute is said to be a species of Strj-rulmus.
The seed of the Tanghin tree (Cerebra tanghin ), which
grows in Madagascar, is a most powerful poison.

2. PERICOROLLEAR.

Monopetalous dicotyledonous plants, with perigynous stamens.

65. STYRACEE. 66. ErrciNg &,

67. CAMPANULACEZE.
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ORDER LXYV.

STYRACE.ZR.
Diospyree, Rich.

CuaracTERs.—Trees or shrubs, with simple alter-
nate leaves without stipules, and axillary flowers ;
calyx monosepalous, sometimes entirely free (hypogy-
nous ), sometimes united by its base or altogether with
the ovary, of 4 or 5 unequal divisions, persistent :
corolla imbricate in wstivation, divided ; stamens in-
serted on the corolla, with the filaments sometimes ir-
regularly united by the base; ovary sometimes supe-
rior, sometimes inferior or semi-inferior, generally 4-
celled (3 or 5), each cell having 2 or 4 ovules, of which
half are erect, the others pendulous ; style simple, ge-
nerally with a 4-lobed stigma ; pericarp dry or fleshy,
enclosed in the calyx, sometimes with 8 or 4 1-seeded
cells, or with 1 cell and 1-seeded by abortion; embryo
long, contained in a hard or horny albumen.

Exampres.—Benjamin-tree (Styrax Benzoin), Sym-
plocos, Alstonia, Indian Date Plum (Diospyros).

MepiciNAL ProPERTIES.— The balsam called Storax,
exudes from incisions in the bark of Styrax officinale :
it consists of resin and benzoic acid, and is expectorant,
but little used except for its fragrance. Gum ben-
zoin, which contains a large quantity of benzoic acid,
is obtained in a similar manner from Styrax benzoin,
and is of a similar medicinal character.

e TR L
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pias), Cynanchum, Mudar plant ( Calotropis Mudarii, or
C. gigantea) : 2. Apocynee; Perviwinkle ( Vinca major),
Dog’s-bane (Apocynum), Strychnos nux-vomica, Urceola
elastica.

Ecoxomicar Proprrrins.—* We find some nutri-
tious plants in this family ; but these are always among
the herbaceous species, at an early period of their
growth, when the ascendin'g sap, formed of an abun-
dant aqueous juice, has not yet been formed into pro-
per juice by the operation of vegetation. Thus, in
some countries, they eat the young shoots of Periploca
esculenta, Apocynum indicum, Asclepias aphylla, &e. It
is the same with the pulpy fruits of some plants of this
tamily. The greater part of them are acrid and poison-
ous, but notwithstanding some are very agreeable eat-
ing, as the Cowmna and the Carina edulis in Nubia, the
Strychnos  pseudo-quing in Brazil.”— Richard. The
pulp of the fruit of Strychnos nuw-vomica is said to be
eaten without any injurious consequences. The Hya-
hya or Milk-tree of Demerara is the Tubernemontana
utilis of this order. Caoutchouc is obtained from it,
and abundantly from Urceola elastica. Aselepias lacti-
Jera yields abundantly a milky juice, used as food by
some Indians. The Kiriaghuna plant ( Gymnema lacti-
Jerum, or Cow-plant of Ceylon), also furnishes a nutri-
tious milk.

MepreiNaL Properrres.—These are various. Most
of the plants in this family contain an acrid milky
Juice, and furnish valuable medicines in India, Africa,
and America. Some are emetic, others purgative,
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others bitter and tonic, and some are marcotic. The
leaves of Cynanchum arguel, or C. oleefolium are often
mixed with senna, and they possess similar properties.
The concrete juice of C.monspeliacum is violently pur-
gative, and is sometimes called Scammony of Montpel-
lier.  Periploca secamone furnishes Smyrna Scammo-
ny. The roots of C. ipecacuanha and Asclepias curassa-
viea are sometimes used instead of the true Ipecacuan-
ha root. The leaves of Periwinkle ( Vinca major and
V. minor) are gently purgative and diuretic. The
Stryehnos nux-vomica, or Rat's-bane, is the only offici-
nal plant in this family. The seeds are the part used,
and are powerfully stimulant, exerting their action
chiefly on the nervous system. The vegetable alkali
strychnia is procured from them, and this is considered
the best form for the exhibition of the medicine. In
the plant it is in combination with Igasuric acid. St
Ignatius’ Bean (5. Ignatia) is much less active, and
has been used in cholera in India. The bark of S.
pseudo-quina is astringent and bitter, and resembles
quassia and gentian : it is much employed as tonic and
febrifuge in Brazil. The root of the Yercum or Mud-
har plant ( Calotropis gigantea, or Asclepias g.) is much
used in India as an alterative, stimulant, and sodorific.
Dr Duncan has discovered in it a peculiar principle,
which he has called mudarine. For a full account of
the uses of the various plants in this useful and inte-
resting family, I must refer to Dr Ainslie’'s Materia

Indica.

Officinal Plant.
Strychnos nux-vomica.
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Officinal Plants.

Styrax officinale.
Styrax benzoin.

ORDER LXYVI.

ERICINE &.

Ericinew and Vaccinee, Richard’s Histoire Naturelle Medicale ;
Erice and Rhododendra, Juss.

CHArACTERS.— Arbuscles or shrubs, with alternate,
opposite, or whorled leaves, and flowers mostly in
spikes or racemes; calyx monosepalous, of 4 or 5 teeth
or lobes, sometimes adhering to the ovary (superior),
and persistent ; corolla regular, of 4 or 5 divisions,
(sometimes deep, the corolla appearing polypetalous) ;
stamens 8 or 10, inserted at the base of the perigynous
corolla, and having 2 awl-shaped appendages or horns
at the base or apex of the 2-celled anthers; ovary
sometimes free, sometimes adhering to the calyx, ge-
nerally of 4 or 5 many-seeded cells, with 1 style and
I stigma ; pericarp a 4- or 5-celled 4- or 5-valved cap-
sule, often accompanied by the calyx, many-seeded,
with central placente, or a 4- or 5-celled berry, crowned
by the teeth of the persistent calyx; seeds minute,
with a fleshy albumen.

The true Ericinez have a superior ovary, and a cap-
sular pericarp. The Vaccinies have an inferior ovary
(adhering to the calyx), and the pericarp a succulent
berry : perhaps the Vaccinies might be placed under
Epicorolleg.
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Exampres.—Ericines ; the Rhododendrons, Azalea,

Winter-green (Pyrola), Bearberry (Arbutus), Heath
(Erica): Vaccinew ; Bilberry ( Vaccinium myrtillus).

Ecoxomicar Prorerties.—The use of Cranberries
for tarts, &ec. is well known ; they are the berries of
Vaccinium oxycoccos ( Oxycoccos palustris), and V. ma-
crocarpum. The Bilberry or Whortleberry (V. myr-
tillus) is much eaten in the Scottish Highlands, The
berries of the Strawberry-tree (Arbutus unedo) are
eaten in some places. In Canada the leaves of Ledum

palustre are used by the hunters in lieu of tea.—Dr
Hooker.

MepiciNaL ProPERTIES.—A sharp, sour, or bitter
taste, is the characteristic of almost all the organs of
the plants which compose the Ericinewm, and they are
generally diuretic and astringent. The leaves of Bear-
bery (Arbutus uva-wrsi) are tonic, diuretic, and astrin-
gent, and contain tannin and gallic acid. The herb of
Winter-green (Pyrola wmbellata or Chimaphila w.) is
diuretic and tonic, and much used in North America.
The leaves of Golden-flowered Rhododendron (Z.
chrysanthum) are astringent and bitter, stimulant and
diaphoretic. This, and another species, R. ferrugineum,
are much used in Russia.

Officinal Plants.

Arbutus uva-ursi.
Pyrola umbellata.
Rhododendron chrysanthum.

Py
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Porsonous PropeErtTiEs.—The acridity of Kalmia
latifolia is so great as to render it poisonous. The
honey which bees prepare from the materials they find
in the flowers of Azalea pontica, is reported, both by
ancient and modern authors, to be poisonous. M.
Richard also mentions Ledum palustre and Andromeda
mariana as dangerous ; A. ponticum and A. mazximum
are to be suspected. Ledum is said to be very narcotic.

ORDER LXVII.
CAMPANULACEA.

Tuis Order is exemplified in Bell-flower (Campa-
nula), Rampion (Phytewuma), and Lobelia. It pos-
sesses little interest, except for the beauty of some of
the species, as Bell-flower. Zobelia tupa and several
other species are said to be poisoneus.

3. EPICOROLLEZE.

Monopetalous dicotyledonous plants with epignous stamens.

ORDER LXVIII.
COMPOSITA.

Synantherew, Rich.—Syngenesia, in the artificial system of
Linngeus.

CrarAcTERS,— Herbs or shrubs, with alternate
(rarely opposite) leaves, without sti pules ; flowers very
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minute, united in a head or capitulum on a common
receptacle, surrounded by an involuere, unisexual or
hermaphrodite, sometimes neuter ; calyx closely united
to the ovary, incorporated with it, and generally ter-
minating in several epigynous hairs or feathers, called
pappus ; corolla ligulate or tubular, with 4 or 5 teeth,
generally deciduous; stamens 5, with the filaments
distinet, but the anthers united, and forming a hollow
cylinder surrounding the style; ovary l-celled, with
1 erect ovule, and 1 style with a bifid stigma; pericarp
an achenium, dry and indehiscent, often crowned by
the limb of the calyx expanded into a feathery plume,
or consisting of a scaly border.

This very natural and extensive family has been di-
vided into three tribes; the Cynarocephale (Cardua-
cee, Rich.), Cichoracez, and Corymbiferz.

1. Cy~narocerrarz~—In this tribe the florets of the
capitulum are all tubular (flosculous): Thistle (Car-
duus), Artichoke ( Cynara), are examples.

2. Crcroracex.—In this tribe all the florets are
ligulate (semi-flosculous), as in Lettuce (Lactuca), Dan-
delion (Leontodon).

3. Coryuprrerz—In this tribe the florets are tu-
bular in the centre, and ligulate in the circumference
of the head or capitulum, which is then called radiate;
as in Daisy (Bellis), Sun-flower (Helianthus).

EcoxomicAL ProperTIES,.—These are of little in-
terest in this family. Among the Corymbifere we
have Jerusalem Artichoke (Helianthus tuberosus), the
tubers of which form a wholesome article of diet; and
Tansy ( Tanacetum vulgare), the leaves of which have
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an agreeable aroma, and are used for seasoning.
Among the Cynarocephalz, we have the Artichoke
(Cynara Seolymus), the fleshy receptacle of the young
flower of which is deemed a luxury. Among the
Cichorace, we have Lettuce, a cooling and agreeable
salad, the leaves of Lactuca sativa; Endive ( Cichorium
endivia) also a favourite salad; and Succory or Chic-
cory ( Cichorium Intybus), the leaves of which are used
as a salad, and the dried root has been recommended
as a substitute for Coffee.

MEepiciNAL ProPERTIES.—Bitterness is the leading
character of the plants of this fam ily. They are generally
tonic and stimulant, and contain a bitter milky principle,
the nature of which is little known, and an aromatic vo-
latile oil, sometimes solid and conerete, resembling cam-
phor : this volatile oil is found in greatest abundance in
the Corymbifere. The tribe Corymbifere contains Com-
mon Chamomile ( Anthemis nobilis), the flowers of which
are tonic, stomachic, and even emetic; Pellitory of
Spain (Anthemis pyrethrum), the root of which is sti-
riulant and sialogogue ; Leopard's-bane (Arnica monta-
na) a very active medicine, its leaves and flowers being
stimulant, diaphoretic, and narcotic, and emetic and ca-
thartic in large doses, while the root 15 tonic and aro-
matic; Tartarian Southernwood or Wormseed (Arte-
misia santonica), the tops and seeds of which are tonic
and anthelmintic: Common Wormwood (Artemisia ab-
stnthium), the leaves and tops of which have similar
medicinal virtues, and are said also to have a narcotic
property ; Artemisia chinensis and A, indica, the downy
parts of the leaves of which form the Chinese Moxa :
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Elecampane (Inula helenium), the root of which is
tonic, diuretic, and expectorant; Tansy ( Tanacetum
vulgare), the leaves of which are reckoned tonic and
anthelmintic ; and Colt's-foot (Twssilago farfara), the
leaves and flowers of which are demulcent and expec-
torant. There are only two medicinal plants among
the Cynarocephalee, Burdock (Arctium lappa), the seeds
and root of which are said to be diuretic and diapho-
retic, and Blessed Thistle ( Centaurea benedicta or Chi-
cus benedictus) the leaves of which are tonic, diaphore-
tic, or even emetic, according to the dose: Common
Star Thistle (Centaurea calcitrapa) is extremely bitter.
The Cichoracee abound in a milky juice, which is very
bitter, and often marcotic. The milky juice of the
Garden Lettuce (Lactuca sativa) is the Lactucarium of
the Edinburgh Pharmacopeia, the medicinal proper-
ties of which are simiiar to those of opium. The ex-
pressed juice of Strong-scented Lettuce ( Lactuca viro-
sa) is also powerfully narcotic and diuretic. Dande-
lion (Leontodon taraxacum) is diuretic and aperient.
Besides those already mentioned, there are several
others used medicinally in some places; they have ge-
nerally the same properties as the preceding. The lead-
ing ones are Bastard Saffron (Carthamus tinctorius)
which is purgative, and the flowers of which furnish a
yellow dye, and also a red dye which is the basis of
rouge ; Milk Thistle (Carduus marianus), Common
Blue-bottle ( Centaurea cyagus); Grand Centaury (C-.
centauriun) . Carlina acanthifolia ; Mountain Cud-
weed ( Gnaphalium dioicum) ; Stinking Chamomile
(Anthemis cotula) ; Yarrow (Achillea millgfolium) ; A.

ptarmica ; Mugwort (Artemista vulgaris) ; Wild Cha-
1
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momile (Matricaria ehamomilla) ; Butter-bur (Petasites
vulgaris or Tussilago P.); Wild Succory ( Cichorium
intybus) ; Goat’s-beard ( Tragopogon pratense) ; Sow-
thistle (Sonchus oleraceus).

Officinal Plants.

L. Corymbifere. 2. Cynarocephalc.
Anthemis nobilis. Arctium lappa,
Anthemis pyrethrum. Centaurea benedicta.
Arnica montana.

Artemisia absinthium. 3. Cichoracec.
Artemisia santonica. Liactuca sativa.
Artemisia chinensis. Lactuca virosa.

Inula helenium. Leontodon taraxacum,

Tanacetum vulgare.
Tussilago farfara.

ORDER LXIX,

DIPSACEA&.

CHARACTERS,— This tamily consists of herhs or
shrubs, with opposite or whorled leaves ; inflorescence
a capitulum, with a common involucre, each flower ha-
ving an involucellum ; calyx adhering to the ovary ;
4 or 5 stamens, with the anthers distinet; a 1-celled

ovary, with 1 pendulous ovule, 1 style, and a simple
stigma.

Exampres.—Fuller's Teasel (Dipsacus Sullonum), and

Devil's-bit Scabious (Seabiosa suecisa) are examples of
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this family. The root of the former is-said to be tonic
and aperient, and its heads or tufts are used for dress-

ing cloth. The root and leaves of the latter are bitter
and astringent.

ORDER LXX.

VALERIANEA,

CuaracTters.—Herbs with opposite leaves, without
stipules ; flowers in cerymbs or panicles; calyx adhe-
vent, often toothed; corolla tubular, inserted into the
top of the ovary, with about 5 unequal lobes, and
sometimes spurred at the base; stamens 1 to 5, insert-
ed in the corolla; ovary l-celled, with a solitary pen-
dulous ovule (occasionally 2 other cells, abortive), 1
style, and sometimes a trifid stigma; pericarp dry, in-
dehiscent, 1-celled, crowned by the teeth of the calyx,
or by a feathery tuft, and sometimes having 2 empty
cells ; embryo destitute of albumen.

This family is distinguished from the Dlps“me:ﬂ by
the want of the involucre, of the albumen in the
seed, and by the flowers not being disposed in a capi-
tulum.

ExamprLes.— Valerian (Valeriana officinalis), Corn
Sallad (Fedia olitoria). The Spikenard of the ancients,
which has an agreeable flavour, is said to be Valeriana
Jatamansi.

Economicar PropERTIES.—Fedia olitoria is some-
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times cultivated as a sallad, and known by the name of
Lamb’s Lettuce.

MEepicrvan ProPERTIES.——The root of the Wild
Valerian ( Valeriana officinalis) is stimulant, antispasmo-
die, and emmenagogue, and much used in nervous dis-
eases. It is also anthelmintic. V- plu, V. dioica, V.
celtica, and V. supina, have similar properties. V. of-
Jicinalis has received the name of Allheal, from its
leaves being frequently employed by the poor as an
application to fresh wounds. Cats are very fond of
the odour ‘of this plant.

Officinal Plant.

Valeriana officinalis.

ORDER LXXI.
RUBIACEZE.

Stellate, Lindley ; Asperule,

CrArAcTERS.—Herbs with quadrangular stems, sim-
ple and entire whorled leaves, without stipules, and
minute flowers ; calyx superior, with 4 or 5 lobes ; co-
rolla regular, tubular, or rotate, of 4 or 5 lobes, and
inserted in the calyx; stamens 4 or D, inserted on the
corolla; ovary 2-celled, each cell having 1 erect ovule,
with 1 style and 2 stigmas ; pericarp dry and indehjs.
cent (ncmsianajly a berry), 2-lobed, 2-celled, and 2-
seeded ; embryo in a fleshy or horny albumen,

N
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Exampres. — Woodruff (Asperula odorata), Bed-
straw ( Galium eruciatum), Madder (Rubia tinctorum),
which furnishes the Madder or Turkey Red of dyers.
The roots of Galium verum and Asperula tinctoria also
contain a red dye.

MepiciNaL PropErTIES,—These are of little inte-
rest. Rubia tinetorum is emmenagogue, but little used
in medicine. Galiwm verwm has been used to curdle
milk for cheese. Squinancy-wort (Asperula eynanchica)
is somewhat astringent, and has been used for gargles.
A. odorata is diuretic. :

Officinal Plant.
Rubia tinctorum.

ORDER LXXII.
CINCHONACEA.

Included in the Rubiacee, Juss.

CraracTERS.— Trees, shrubs, or herbs, with simple
and entire leaves, opposite, and bhaving intermediate
stipules ; calyx superior, adhering to the ovary, with
the limb entire, or with 4 or 5 divisions ; ecorolla regu-
lar, tubular, and with 4 or 5 divisions ; stamens 4 or 5.
inserted on the eorolla; ovary with 2 many-seeded
cells, or more rarely several l-seeded or many-seeded
cells; ovules, when numerous, attached to a central
placenta; style simple, or somewhat divided, with the



MONOFPETALEE—EPICOROLLEX. 20]

stigma also simple or divided ; pericarp generally a de-
hiscent 2-valved capsule, with 2 cells, sometimes a

berry, and occasiovally many-celled ; seed with a hard
or horny albumen.

Exampres.—The Coffee-tree ( Coffea arabica), Ipe-
cacuanha ( Cephaelis Ipecacuanka), Peruvian Bark (va-
rious species of Cinchona).

Economicar, PropErTIES.— Coffee is the roasted
seed of the Coffea arabica, which belongs to this fami-
ly. Coffee contains an acid, supposed by some to be
gallic acid, a peculiar crystallizable principle called
caffein, and an empyreumatic oil. It is somewhat bit-
ter, but contains an agreeable aroma, and is tonic and
exciting. “ The fruit of some species of Gardenia,
Genipa, and of Vangueria, the Voa Vanga of Mada-
gasear, are succulent and eutable.”—-—Lz'ndIey.

MEDICINAL PROPERTIES,— This 1s one of the most
important natural families in a medicinal aspect ; j con-
tains Cinchona and Ipecacuanha, Coffee also has been
used medicinally in intermittent fe
diarrhea. Cinchona has long been reckoned g speeific
in_intermittent fever. [y general, the plants of this
family are bitter and tonic, and some are emetic,
There are three species of Cinchong or Quinquina
mentioned by the pharmacopwias as furnishing Peyy.
vian - Bark, Lance-leaved Cinchona (. lancifolia),
which yields the Pale Bark, or Crown Bark ; Ohlfmg_
leaved Cinchona (C. oblongifolia), from which the Red
Bark is procured, and Heart-leaved Cinchong (C. cor-

N D

ver and in chronijc
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difolia), which furnishes the Yellow Bark. Cinchona
Bark contains two vegetable alkalis, Cinchonia and
Qnuina, on which its febrifuge properties depend. In
the bark these alkalis are in combination with kinie
acid. C. lancifolia contains Cinchona alone ; C. oblon-
gifolia contains both Cinchonia and Quina; and C. cor-
difolia Quina alone. Great uncertainty prevails with
regard to the exact species from which the various
kinds of Peruvian bark are procured ; and other ge-
nera besides Cinchona are bitter and febrifuge. M.
Richard mentions C. condaminea and C. ovalifolia, be-
sides the species mentioned above. FExostema caribea
and 7. floribunda are febrifuge, and called false Cin-
chonas, but do not contain either Quina or Cinchonia.
Cinchona velozii, C. ferruginea, C. remijerana, Exostema
cuspidatum. E. australe, Buena hexandra, Coutarea hex-
andra, Macroenemum corymbosum, Pinckneia pubens, and
several others, furnish a kind of false bark. A bitter
and very astringent matter, called Gambeer, is obtain-
od from the leaves of the Nauclea gambeer : this is said
to be the Kino of druggists.

Ipecacuan root is obtained from Cephaelis ipecacuan-
ha (Calicocca i.). It contains an active principle, of a
peculiar nature, called Emetine.  Psychotria emetica
furnishes the root called Black or Striated Ipecacnan.
The roots of Richardsonia scabra, R. emetica, Sperma-
coce poaid, S. ferruginea, and Manettia cordifolia, are also
emetic. Chiococea racemosa is a drastic purgative, and
is much used in Brazil.

Officinal Plants.

Cephaelis ipecacuanha. Cinchona lancifolia.
Cinchona cordifolia. Cinchona oblongifolia.

o
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CRDER LXXIII

CAPRIFOLIACEA.

CHarAcTERS.—Trees, shrubs, or herbs, with oppo-
site leaves, without stipules, and the flowers in a cyme
or corymb ; calyx 4- or 5-cleft, generally with 2 or se-
veral bractew ; corolla 4- or 5-lobed, regular or irregu-
lar; stamens 4 or 5; ovary surmounted by an epigy-
nous disk, of 1 or several cells, many-seeded, or
L of the cells having 1 pendulous ovule; style 1, with
L or 3 stigmas; pericarp generally fleshy, crowned by
the persistent calyx.

The Hederaces, containing Hedera and Cornus, are
polypetalous, and are made a separate order by some.

Exameres. — Elder (Sambucus nigra), Woodbine
(Lonicera perielymenum), Ivy (Hedera heliz).

MepicINAL ProPERTIES.—The flowers and berries
of the Sambucus nigra are diaphoretic and aperient,
and the bark and leaves are active purgatives. Dwarf-
Elder (S. ebulus) is violently purgative. The latter
character, and astringency, are the leading features of
the Caprifoliaceze. The flowers of Honeysuckle (ZLoni-
cera caprifolium) are mucilaginous, and its leaves are
astringent. The berries of Ivy (Hedera heliz) are pur-
gative. In North America Cornus Slorida and C. seri-

cea are used as tonic and febrifuge, and as a substitute
for Cinchona bark.

Officinal Plant.

Sambucus nigra.
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ORDER LXXIV.

LORANTHE A.

Craracrers—Parasitical plants, with a corolla of 4
or 8 divisions, and stamens opposite and equal in num-
ber to the divisions, a 1-celled ovary, containing 1 pen-
dulous ovule, with 1 style, and a fleshy pericarp.

Loranthus and Mistletoe ( Viscum) are examples.

ITI. POLYPETALEAR.

Dicotyledonous plants, with a polypetalous corolla.

1. EPIPETALEE.
Polypetalous dicotyledonous plants, with epigynous stamens.

75. UMBELLIFERZE. ‘ 76. ARALIACEZE.

ORDER LXXYV.

UMBELLIFER A.

CuaracTeERs, — Herbs with fistulous stems often
furrowed, and alternate sheathing leaves, generally di-
vided or compound; flowers small, white, or yellow,
disposed in simple or compound umbels, and generally
surrounded by involucres; calyx superior, with the
limb absent, entire, or of 5 teeth ; petals 5, inserted on
a fleshy epigynous disk; stamens 5, alternate with the
petals; ovary 2-celled, each cell having 1 pendulous
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ovule, styles 2, with a simple stigma; pericarp 2 ache-
niums (carpels), united by a central axis or columella ;
seed with a horny or fleshy albumen, generally adhe-
ring closely to the pericarp.

This family is distinguished from the Araliace by
having only 2 cells in the ovary, and the pericarp dry.
The Araliacee have several cells, the pericarp succu-
lent, and are often trees or shrubs.

Exampres.—Hemlock (Conium macwlatum), Carvot
(Daueus carota), Parsley (Apium petroselinum), Pars-
nip ( Pastinaca sativa).

Ecoxomicar, Properrins. — There are several fa-
vourite and useful eulinary vegetables in this family, as
Parsley (Apium petroselinum, Petroselinum sativum,
Hooker), Celery (4. graveolens), Carrot (Dnucus ca-
rota), Samphire (Crithmum mavitimum), Pavsnip (Pas-
tinaca sativa), Barth Nut (Bunium flevuosum, and B.
bulbocastanum). 'The blanched leaf-stalks of Celery,
the leaves of Parsley and Samphire, and the roots of
Carrot, Parsnip, and Earth-nut, are the parts used.
The leaves and stems in this family are in general dan-
gerous, but the seeds are, for the most part, safe, be-
ing warm and aromatic, as in Caraway (Carum carui),
Coriander (Coriandrum sativum). The root of Sweet
Fennel (Anethum foeniculum) is eaten in some parts of
Italy. Garden Beaked-Parsley (Anthriscus cerefolium
or Scandix ¢.) is a salad and pot herb, known by the
name of Garden Chervil. ¢ Candied Angelica, a well
known article in eonfectionary, consists of the prepared

stalks of the Angelica archangelica.”—Hooker, Cow-
3
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parsnip or Hog-weed ( Heracleum sphondylium) is said
to be relished by hogs, and to be wholesome and nour-
ishing for cattle in general.

MEepiciNaL ProperTres.—There are two principles
found in the Umbelliferse : 1. An aromatic resinous
principle, containing a volatile oil, and found chiefly
in the seeds; this renders them tonic, stimulant, and
carminative, and useful as articles of diet when mixed
with much saccharine or mucilaginous matter, as in the
Carrot, Parsnip, Parsley, &c.; those which furnish the
gum-resins are of the aromatic species: 2. A bitter ex-
tractive principle, which gives them the character and
properties of narcotic poisons, as we find in Hemlock.
The seeds of Dill (Anethum graveolens), Sweet Fennel
(A. feniculum), Caraway (Carum carui), Coriander
(Coriandrum sativum), Comin (Cuminum cyminum), and
Anise (Pimpinella anisum), are warm, aromatic, and
carminative ; they all contain a volatile oil, on which
their properties depend. The fruits of Sweet Cicely
(Myrrhis odorata) < are remarkable for their large size
and powerful fragrance; and, as Sir J. E. Smith well
observes, make a part of the humble luxuries and sim-
ple medicines of the mountain cottager.”— Hooker. The
root of Angelica archangelica is deemed an excellent
aromatic. The root of Burnet saxifrage (Pimpinella
saxifraga) is diuretic. The seeds of Enanthe phellan-
drium are aromatic, and regarded as febrifuge, and
equal to Peruvian Bark by some. The root of Pars-
ley is diuretie and diaphoretic; and the root of Cele-
ry is also diuretic and antiscorbutic. Gum galbanum
is the juice which exudes from the stem of Lovage-
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ORDER LXXVII.

RANUNCULACE Z.

Craracrers.—Herbs (seldom shrubs) with alter-
nate, rarely opposite leaves, generally much divided,
and having the petiole dilated and sheathing ; calyx
of from 3 to 6 sepals, rarely persistent ; corolla of 5
or many hypogynous petals, occasionally rregular ;
stamens many, inserted under the pistils; ovaries
many, and often quite distinct, placed on an enlarged
receptacle, each with a short lateral style and 1-seeded ;
occasionally the ovaries are united into 1 many-lobed
and many-celled ovary; pericarps dry roots or ache-
niums, or capsules aggregated together, distinet, or
more or less united; seed with a fleshy or horny albu-
men.

ExAmPrLES,— Anemone, Buttercup or Crowfoot
(Ranunculus bulbosus), Monk's-hood (Aconitum napel-
lus), Traveller'sjoy ( Clematis vitalba). The leaves of
Rapunculus Ficaria (Pilewort or Lesser Celandine)
are used as a pot-herb in some parts of France, and
the seeds of Fennel-flower (Nigella sativa) were for-
merly used as a spice; but the plants in this family
are in general dangerous, and always to be suspected.

MEepiciNAL ProPERTIES.— The plants in this family
are in general acrid and caustic, and some are even
poisonous. These properties depend on a very volatile
principle, residing in every part of the plant, and easily
expelled by boiling, or even by desiccation. The
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leaves of Upright Meadow Crowfoot (Ranunculus
acris), Lesser Spearwort (R. flammula), and several
other species, are rubefacient, and in some places are
used as a vesicatory : the distilled water of the latter
is also deemed emetic, R. bulbosus, R. sceleratus, and
R. repens, are also very acrid. The roots, and parti-
cularly the unripe fruits, are very acrid in the genus
Ranuneulus. Pasque-flower Anemone (A. pulsatilla)
is extremely acrid, and has been recommended by
Storck in amaurosis and paralysis. The root of Black
Hellebore (Helleborus niger) is a powerful purgative
and emmenagogue ; and the leaves of Bear's-foot or
Stinking Hellebore (H. fatidus) are both emetie and
cathartic, and were formerly much used as anthelmintie.
The seeds of Staves-acre (Delphinium staphisagria)
are violently emetic and cathartic, and, when chewed,
stimulate the salivary glands. The leaves of Monks-
hood or Wolfsbane (Aconitum napellus) are narcotic
and diuretie, and also diaphoretic, and have been used
in rheumatism, gout, amaurosis, paralysis, &e. It is a
very active medicine, and must be administered with
great caution,

Officinal Plants.

Ranunculus aeris. Helleborus feetidus.
Ranunculus flammula. Delphinium staphisagria.
Helleborus niger. Aconitum napellus.

Poisonous Properties.—This family is, perhaps,
more uniform in its propervies than any other in the
vegetable kingdom. Ranunculus acris is a powerful
acrid poison, and causes great irritation and inflamma-
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leaved Bubon (B. galbanum, Selinum g. Spreng.); it
contains much volatile oil, and is reckoned antispasmo-
dic and expectorant., Assafeetida is the juice which
exudes from the cut root of Ferula assafeetida, and is
deemed an excellent antispasmodic, expectorant, em-
menagogue, and anthelmintiec. Gum Ammoniac, an ex-
pectorant, nﬁtispasmndic, and purgative, is supposed to
be the juice of the Heraclewm gummiferum, belonging
to this family. Opoponax is the juice of the roots
of Pastinaca opoponax: it is antispasmodic and emme-
nagogue. The leaves and seeds of Conium maculatum
are powerfully narcotic, and used both externally and
internally, to allay pain, &. The root of the Carrot
has been deemed aperient, and the roots of Celery and
Parsley also possess this property in a slight degree.

Officinal Plants.
Anethum graveolens. Conium maculatum.
Anethum feniculum. Bubon galbanum.
Carum carui. Ferula assafcetida.
Coriandrum sativam.  Heracleum gummiferum.
Cuminum eyminum. Pastinaca opoponax.
Pimpinella anisum. Daucus carota.

Angelica archangelica.

Powsoxous PropErRTIES.—Many of the species in
this family are extremely poisonous, being narcotic,
and very acrid. Hemlock-water Dropwort ( Enanthe
erocata) is full of a poisonous yellow Juice in every
part, and serious accidents have resulted from its roots
being taken for those of Bunium bulbocastanum. Fine-
leaved Water-Dropwort (@, phellandrium or Phellan.
drium aquaticum) is also dangerous. Conium macula-

N 3
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tum i3 a very active poison, and Fool's Parsley or
Lesser Hemlock (Zthusa eynapiuwm)‘is also poisonous,
and dangerous, because it is apt to be mistaken for
Parsley. Water-Hemlock or Cowbane ( Cicuta virosa)
is a deadly poison.

ORDER LXXVL

ARALIACEA.

Tais Family differs from the preceding only in ha-
ving more than 2 cells in the ovary, styles also more
than 2, and the pericarp fleshy.

Examrres.— Aralia ; Ginseng (Panax quinguefo-
lium). 'The root of Panax is valued by the Chinese
and Javanese as a tonic and excitant, and is a favourite
restorative with them.

Q2. HYPOPETALEZE,

Polypetalous dicolyledonous plants with hypogynous stamens.

77. RANUNCULACEE. 89. ACERINEE.

78. MAGNOLIACEZ.
79. MEMISPERMEZ.
80. RuTAcEE.

81. GERANIACEZE.
82. MALVACEE.
83. BoMBACEZE.

84. BYTTNERIACEZE.

85. THEACEE.

86. GUTTIFERE.
87. AURANTIACEZE.
88. AMPELIDEZE.

90. MELIACE .

91. PoLYGALEE.
02. FUMARIACEE.
93. PAPAVERACEZE.
04. NYMPH/EACEZE.
95. CRUCIFER.E.

96. CAPPARIDEE.
97. VIOLARIEE.

08. CARYOFHYLLEZ.
99. LiNE=.

i e TR B -
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more, with 3 or 4 in each row, inserted under the
pistils, and early deciduous; stamens often mona-
delphous, sometimes free, in number equal to the pe-
tals, or 2, 8, or 4 times as numerous, but variable ;
ovaries many, l-celled, and with 1 style, distinct, or
occasionally united into a many-celled ovary ; pericarp
generally a 1-seeded drupe, somewhat crooked or kid-
ney-shaped ; seed of the same form as the pericarp,
with no or very little albumen, and a curved embryo.

EMMPLE.—-Mmimum cocculus.

MEDICINAL ProperTiEs.—Many of the roots of the
plants in this small family contain a bitter principle,
and a considerable quantity of starch. Columbe-root,
& valuable tonic bitter, is the root of Menispermum pal-
matum or Cocculies palmatus; and M. cordifolivm is si-
milar in its properties. The berries of M. coeculus, or
Jagged Moonseed (Cocculus suberosus or (. indicus)
have been used in some cutaneous diseases, They are
narcotic and poisonous,

Officinal Plants.

Cocculus palmatus,
Menispermum coceulus,

Poisonous PropERT1BS.—The seeds of Menispermum
cocculus contain a poisonous principle called picrotomine,
They are used to intoxicate fish that they may be
caught ; and have sometimes been employed tgo give
bitterness to porter and render it more intﬂxicating_
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The seeds of this plant may be ranked among the acro-
narcotic poisons.

ORDER LXXX.

RUTACEZA.

Includes the Simarubee of some authors.

Caaracrers.—Trees, herbs, or shrubs, with oppo-
site or alternate, simple or pinnate leaves with pellucid
glandular dots and without stipules; calyx monosepa-
lous, of 5 (rarely 4) deep divisions ; corolla of 4 or 5
petals, sometimes united and forming a kind of mono-
petalous corolla ; stamens about 8 or 10, attached to a
hypogynous disk which elevates the ovary ; ovary with
from 3 to 5 lobes and as many cells, each having 1 or
more ovules attached to the internal angle, with a sim-
ple style, or divided at the base according to the num-
ber of lobes in the ovary, and a simple or 3- to 5-lobed
stigma ; pericarp of several capsules dehiscing by the
summit and internal angle, or a dehiscent capsule with
2, 3 or 5 projecting sides; embryo in a fleshy albumen.

ExamprLis.—Rue (Ruta graveolens), Guaiacum offi-
cinale.

MeprciNaL PropeErTIES.—The plants in this family
are in general bitter, acrid and aromatic. The leaves
and herbaceous part of Garden Rue (Ruta graveolens)
are stimulant, antispasmodie, and emmenagogue ; they

e T W . ®
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tion of the intestinal canal, and even death. Anemone
pulsatilla, A. nemorosa, Traveller's-joy (Clematis wi-
talba), C. recta, Helleborus niger, H. feetidus, Delphi-
nium staphisagria, and Aconitum napellus, are acrid and
extremely virulent poisons. The Biku, Bish, or Vish,
of India, one of the most powerful poisons known, is
believed to belong to this family, and is referred by
some to the genus Caltha, by others to Aconitum Jerox.
A. anthora and A. cammarum are also poisonous. The
narcotic prineiple of A. napellus is said by Mr Brandes
to be a vegetable alkali, which he has called geonity.
The seeds of Delphinium staphisagria also contain an
alkaline principle called delphinia, in combination with
malic acid.

ORDER LXXVIIL
MAGNOLTIACEZA.

CHARACTERS.—Trees or shrubs, with alternate
leaves, at first enveloped in 2 large deciduous leafy
stipules ; flowers large, and with a sweet odour ; calyx
caducous, of 3 to 6 sepals ; corolla of 3 to a great
many petals in several rows : stamens numerous, with
long anthers inserted below the ovaries ; ovaries nu-
merous and distinet, each l-celled, with 1 ovule op
more ; a short style, and a simple stigma ; pericarps
various, dehiscent capsules opening by 2 valves or by
a single slit, minute and indehiscent, or sometimeg
fleshy, distinet or partially united, and set on an elon-
gated receptacle ; seeds with a fleshy albumen, ¢on.
faining a small embryo at its base.
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Exampre.—Tulip-tree (Zyriodendron tulipifera).

Mep1oiNAL PropeRTIES.—The Magnoliacew are in
general aromatic and more or less stimulant, and also
bitter and tonie, and the flowers have a strong fragrant
odour, which is said in some cases to produce injurious
effects. The bark of Lyriodendron tulipifera is very
bitter, and is much used in North America instead of
Peruvian-bark in intermittent fever. Magnolia glauca
1s of a similar nature, and used in North America in
intermittent fever and chronic rheumatism, and was at
one time supposed to yield Angustura bark. The
bark of the Winter's-bark tree ( Wintera aromatica or
Drymis a.) is antiscorbutic, and also stomachic and
carminative, and is very pungent and aromatic. The
seeds of ZLilicium anisatum are highly aromatic and sti-
mulant ; these, and the flowers of some other plants in
this family, are:employed to give an aroma to various
liquors, both in Europe and in the West Indies.

Officinal Plant.

Wintera aromatica.

ORDER LXXIX.

MENISPERME.ZE.

CHARACTERS.—Twining shrubs, with simple, petio-
lated, alternate, mucronate Ieavgs, without stipules,
minute and generally dicecious flowers ; calyx and co-
rolla formed of several sepals and petals, in 1 row or

h—-l..l-—\_.u-_—_—.._._-... =
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have a strong aromatic odour, and contain a volatile
oil. The wood and resin of Guaiacum officinale are sti-
mulant, diuretic, purgative, and diaphoretic. The leaves
of Buchu (Diosma crenata) ave sudorifie, diuretic, and
tonic, and have a place in the Dublin Pharmacopeeia.
Cusparia bark or Angustura bark is obtained from
Bonplandia trifoliata ( Cusparia febrifugea), and has been
recommended in intermittent fever as a tonic: it was
formerly supposed to be the produce of Magnolia glau-,
ca. Quassia simaruba and Q. excelsa, two well known
tonic bitters, belong to this family. Fraxinella (Dic-
tamnus albus) has sometimes been used as sudorific and
vermifuge. Evodia febrifuga, Ticorea Jebrifuga, and
Hortia braziliana are, according to M. Richard, used in
Brazil as substitutes for Cinchona.

Officinal Plants,
Guaiacum officinale. Bonplandia trifoliata.
Ruta graveolens, Quassia simaruba.
Diosma crenata. Quassia excelsa.

ORDER LXXXI.

GERANIACE &,

CHARACTERS.—Herbs, rarely shrubs, with simple or
compound leaves generally opposite ; calyx monosepa-
lous, spurred at the base, of 5 deep divisions ; corolla
of 5 petals, regular or irregular ; stamens 5 to 10, some-
times free, sometimes monadelphous; ovary of 3 or 5
projecting lobes with as many cells, having 1, 2 or
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more ovules attached to the inner angle ; style simple,
long, and terminated by 3 or 5 diverging stigmas; pe-
ricarp composed of 3 or 5 l-celled indehiscent pieces,
with 1 or many seeds, united by a central axis, and se-
parating from each other when ripe, carrying along

with them part of the central axis and style ; seeds
without albumen.

Exampres.—Geranium, Indian Cress or Nasturtinm

( Tropeolum majusﬂ}ifﬂud-snrrel ( Oxalis acetosella).
)

MeprevaL ProperTis.—Astringency is the pre-
vailing character in this family. This property is very
marked in Herb-Robert ( Geranium robertianum), and
in Wood-sorrel ( Oxalis acetoselle). G. sanguineum, G.
pratense, G. maculatum, and Averrhoa bilimbi, are also
acid and astringent. The leaves of Wood-sorrel con-
tain binoxalate of potassa, and are refrigerant, antisep-
tic, and diuretic. The essential salt of lemons is binox-
alate of potassa obtained crystallized from the express-
ed juice of Oxalis acetosella. This plant is supposed to
be the true Shamrock of the Irish. Some are pungent,
aromatic, and stimulant, as Indian Cress. This plant
is a valuable antiscorbutie, according to M. Richard ;
the fruits and flowers are used as seasonings.

Officinal Plant,
Oxalis acetosella.

o PN R .
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ORDER LXXXII.

MALVACEA.

CHaracreErs.—Trees, herbs, or shrubs, with alter-
nate leaves accompanied by stipules ; calyx of 5 sepals,
or monosepalous and of 5 deep divisions, and often
closely surrounded by bractez, forming a kind of ex-
ternal calyx ; corolla generally of 5 petals, often united
at the base with the filaments of the stamens and with
each other ; stamens numerous, monadelphous, some-
times 5 or 10 ; anthers 1-celled ; ovary of several 1- or
many seeded carpels somewhat projecting, more or less
united, and placed round a common axis, each carpel
or lobe 1-celled, and with a simple style ; pericarps
small nuts or capsules, arranged in a cirele or united
into a sort of berry ; seeds with little or no albumen.

pe

Exavpres—Common Mallow (Malva sylvestris) ;
Gossypium herbaceum, the seeds of which, and of seve-
ral other species of Gossypium, have a hairy or downy
covering, which is the Cotton of commerce ; Hibiscus
eseulentus (Ochro er Gombo), the young fruits of which
form an article of diet in some countries.

MEeprciNaL ProPERTIES.— The plants in this fami-
ly are of a very mucilaginous nature, and are aceord-
ingly mild and demulcent. Marsh Mallow (Althaa offi-
cinalis), A. rosea, Malva sylvestris, and M. rotundifolia,
are nseful mucilaginous demulcents, and many exotic
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species are used for the same properties, as Sida cordi-
Jolia, S. mauritiana, Spheraleea cisplatina.

Officinal Plants.

Althzea officinalis,
Malva sylvestris.

ORDER LXXXIII.

BOMBACE A.

THesE differ little from the Malvaces, except in their
stamens arranged in 5 fasciculi, and their ovaries ge-
nerally of 5 carpels; and they are mostly large trees.
They are chiefly remarkable for their great size: the
largest tree in the world is the Baobab or Adansonia
digitata. It contains a great quantity of mucilage, and
its fruit is often eaten. It is found in Africa.

ORDER LXXXIY.

BYTTNERIACEZE.

Tuis family also bears a great resemblance to the
Malvaces, and is included in the latter by some au-
thors. They are distinguished from the Malvacew by
having 2-celled anthers, and an ovary of 3 or 5 carpels.
In their properties they are similar to the Malvacez.
Chocolate is prepared from the seeds of Theobroma ca-
cao, which also contain a thick oily matter, known by
the name of Butter of Cacao.
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ORDER LXXXYV.
THEACEZ.

Tais family is interesting chiefly on account of the
Tea plants (7%ea bohea and T viridis), and the Camel-
lias, which are now so much cultivated on account of
the beauty of their flowers, particularly C. Japonica.
Tea is also the produce of several species of Camellia,
and other species of Zhea. They are trees or shrubs,
generally with large handsome axillary flowers, nu-
merous sepals, petals, and stamens ; one ovary, with 3
or 4 cells, 2 ovules in each cell, and a capsular pericarp
of 3 or 4 cells.

ORDER LXXXVTI.

GUTTIFERZA,

CHARACTERS.—Resinous trees or shrubs with en-
tire, persistent, opposite leaves without stipules ; flow-
ers occasionally unisexual ; calyx monosepalous and
many-lobed, or polysepalous ; corolla of 4 or more pe-
tals, passing gradually into sepals ; stamens many, un-
equal in length, distinet, monadelphous or polyadel-
phous, with the anthers on the lateral part of the fila-
ments ; ovary 1- or many-celled, 1- or many-seeded ;
style and stigma simple, the former sometimes absent ;
pericarp a dehiscent or indehiscent capsule, or a berry,
hard externally, but soft and pulpy internally ; seed
with no albumen, and with a thin testa.



al0 HYPOPETALERE.

ExampLE.—The Gamboge tree (Stalagmitis cambo-
gioides).

Economicar Properties.—The fruits in many of
this family contain an agreeable acidulous pulp, as
Mammea americana, the Mangosteen (Garcinia man-
gostana), and even those of Garcinia cambogia or Cam-
bogia gutta, which yields a kind of gamboge.

MepiciNan ProperTies.—Most of the plants in this
family contain an acrid, yellow, milky juice, which is
powerfully purgative, and almost poisonous. Gam-
boge, a drastic purgative, is a kind of gum-resin ob-
tained from the bark and young shoots of Stalagmitis
cambogiodes, Garcinia cambogia, and other plants in this
family. The Dryobalanops Camphora, which is suppo-
sed to yield the camphor of Sumatra, has been refer-
red to this family in the dispensatories, but is placed
by Blume in a separate order, Dipterocarpee, with sti-
pules and alternate leaves.

Officinal Plants.
Stalagmitis cambogioides.
Dryabalanops camphora.

ORDER LXXXVIL

AURANTIACE &.

CHARACTERS, — Trees or shrubs, with alternate
leaves, simple or compound, with the petiole often

0
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winged, and abounding in minute vesicles filled with
volatile oil; flowers with an agreeable perfume ; calyx
monosepalous, urceolate, or campanulate, of 4 or 5 lobes
or divisions ; petals 4 or 5, enlarged at the base, and in-
serted round a hypogynous disk; stamens occasionally
10, the same number as the petals, or some multiple of
that number, placed in the disk, the filaments some-
times united in several fasciculi; ovary many-celled,
with a simple style and stigma; pericarp abounding in
volatile oil, many-celled and many-seeded, the cells
filled with a juicy pulpy matter; seeds solitary in each
cell, or numerous, pendulous at the internal angle of
the cell, or loosely scattered in the pulp, with ne albu-
men, but thick cotyledons.

Exampres.—The Orange (Citrus aurantium), the
Lemon ( C. mediea).

EcoNomicar ProperTIEs.—The uses of the Orange,
the Lemon, the Citron (a variety of Citrus mediea), the
Lime (Citrus acida), and the Shaddock (Citrus decuma-
na), are well known. They all contain an agreeable
acid, which renders them favourites as dessert fruits, or
for making acidulous drinks, for preserves, confection-
aries, &c.  The rind is generally bitter, and abounds
in volatile oil. There are two principal varieties of
Orange, the Sweet or China Orange, and the Bitter or
Seville Orange. The fruit of the Orange contains ma-
lie acid, that of the Lime and Lemon contains a large
quantity of citric acid. All the parts of the plants also
abound in a fragrant volatile oil. An agreeable distil-
led water is prepared from the flowers of the Orange
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(Flores naph@). Curacoa Oranges are the unripe dried
fruit of the same plant.

MeprciNAL ProperTiES.—The Orange and Lemon
are deemed almost specific in scurvy, and they are also
much used for refrigerant drinks, and stomachic infu-
sions. The Acidum Citricum Crystallizatum of the
London Pharmacopeia is prepared from Lemon juice.

Officinal Plants. .

C'itrus aurantium.
Citrus medica.

ORDER LXXXVIIL

VINIFER A.

Viles, Ampelidee, or Sarmentacee.

CraracTERS.— Trailing or climbing shrubs, support-
ing themselves by tendrils growing in the place of the
peduncles ; with simple or digitate alternate leaves,
having two stipules at the base, and small greenish
flowers, arranged in racemes opposite to the leaves:
calyx short; corolla with 4 or 5 petals, placed on a
hypogynous disk; stamens opposite, and generally equal
in number to the petals; ovary 9.celled, with a short
style and simple stigma, each cell generally containing
9 erect ovules; pericarp a pulpy berry, often 1-celled
and with from 1 to 5 seeds, with a hard testa, and car-

tilaginous albumen.
3
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ExampLe.— Vitis vinifera, the Vine.

Economicarn ProrerTiEs.—The grape is the fruit
of Vitis vinifera, belonging to this family, and the fraits
of the other plants which the order contains more or
less resemble that of this well-known plant. ‘The leaves
are in general acid and astringent. The use of the
grape as an article of dessert, either newly gathered,
or dried, constituting the raisin, and the use of its
Juice, for making wine by fermentation, are familiar to
every one.

Mepicinau ProperTiEs.—The leaves of the Vine
are somewhat acid and astringent, and have been used
inchronic ophthalmiaand in diarrhea. Verjuice, a harsh
acid juice, is obtained from the unripe grape; it con-
tains bitartrate of potassa or tartar, and malic acid in
considerable quantity. When ripe, the grape is deem-
ed antiseptic, diuretic, and aperient. Tartar, an im-
pure bitartrate of potassa, is deposited on the sides of
the casks in which the wine is prepared; from this,
cream of tartar is prepared. In a medicinal, as well
as in an econoimical, point of view, however, the grape
is most valuable on account of the wine which is pre-
pared from it, so useful, and indeed so essential, in dis-
eases of debility, and during convalescence.

Officinal Plant.

Vitis vinifera.
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ORDER LXXXIX.

ACERINEA.

Taese are trees with opposite leaves, without sti-
pules, a calyx of 5 divisions, 5 petals, 8 stamens, a 2-
lobed and 2-celled ovary, 2 stigmas, and a pericarp
composed of 2 winged indehiscent capsules.

Exampres.—Greater Maple or Sycamore (Acer pseu-
do-platanus), from the saccharine sap of which a kind
of wine is made in some parts of the Highlands; Su-
gar Maple (4. saccharinus), the sap of which furnishes
a large quantity of an excellent sugar, much used by
the Canadians, and known by the name of Maple sugar-

ORDER XC.

MELIACEZ&.

(HARACTERS. — Trees or shrubs, with alternate
leaves, destitute of stipules; sepals 4 or 5, somewhat
united at the base; petals 4 or 5, also cohering at the
base, and occasionally unequal ; stamens of the same
number as, or double the number of, the petals, and
monadelphous at the base, and sometimes, in their
whole length, forming a tube round the pistil ; ovary
surrounded at the base by an annular disk, with 4 or 5
cells, 1 or 2 ovules at the internal angle in each cell, 1
style, and a faintly 4- or 5-lobed stigma; pericarp
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rarely fleshy, of 4 or 5 cells, each 1- or 2-seeded, and
dehiscing by 4 or 5 valves, bearing the dissepiment in
the middle of their internal surface.

Examrres.—The Mahogany-tree (Swietenia maha-
goni), Bead-tree (Melia azedarach). From the pulpy
fruit of Melia azedirachta, according to Richard, a
thick oil is obtained, used for lamps in India.

Menicinan ProrErTIES.—The Meliacez are in ge-
neral aromatic and stimulant.  False Winter's Bark,
sometimes substituted for that of Wintera aromatica, is
the produce of Canella alba, and is reckoned a good
carminative, and in America is valued as an antiscor-
butic. The bark of Swietenia febrifuga is bitter and fe-
brifuge, and somewhat astringent, and has a consider-
able resemblance to Kino. The bark of Swietenia ma-
hagoni is very astringent, and slightly aromatic. The
root of Melia azedarach is bitter and nauseous, and is
recommended by Drs Barton and Valentin as anthel-
mintic.

Officinal Planis.
Canella alba.
Swietenia febrifuga.
Swietenia mahagoni.

ORDER XCIL

POLYGALEZA.

Craracrers.— Shrubs or herbs, with alternate
leaves, without stipules, and flowers in racemes or ter.
02
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minal spikes, generally small, and with 2 or 3 bracteas
at the base ; calyx of from 3 to 5 sepals, sometimes
irregular and unequal, often 3 exterior and 2 interior;
corolla of 3 petals, with 1 larger than the other 2, or
of 5 petals, with 2 minute, the petals sometimes united
at the base ; stamens generally 8, and united by the
filaments into 2 fasciculi, sometimes 2 or 3 distinct;
anthers 1-celled, and dehiscing at the apex; ovary 1-
or 2-celled, each cell having 1 pendulous ovule (rarely
9); style and stigma simple; pericarp a minute cap-
sule, sometimes a little fleshy, of 1 or 2 cells, dehiscing
by 2 valves; seed pendulous, with a fleshy albumen.

Exanrres.—Milkwort (Polygala), Ratanhy (Ara-

meria.)

Mepicinan ProperTIES.—The plants in this small
family are in general slightly acrid, bitter, and tonic,
as Polygala amara and P. senega : the latter is also a
powerful stimulant, and emetic and purgative in large
doses. The root of Ratanhy (Krameria triandria), con-
tains much astringent matter, and the extract bears a
considerable resemblance to kino in its properties and
:—LPPE-EtI'ELﬂEE. Ratanhy root * is one of the substances
which, in conjunction with gum kino, is used for adul-

terating port-wine in England.” — Lindley.

Officinal Plants.

Polygala senega.
Krameria triandria.
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ORDER XCIL

FUMARIACEA.

Ax order of little interest, chiefly bitter, tonic, and
mucilaginous, as Fumaria officinalis or Fumitory, and
Corydalis solida. 'The calyx is of 2 sepals, the corolla
of 4 petals, the stamens 6 diadelphous, and the ovary
1-celled, with 1 style and a 2-lobed stigma.

ORDER XCIII.

PAPAVERACEZ.

CHARACTERS.— Herbs or shrubs with alternate
leaves, flowers in general large and solitary, and a
milky juice of a whitish or yellow colour ; calyx of 2
concave caducous sepals ; corolla of 4 caducous petals
arranged in the form of a cross and plaited or wrinkled ;
stamens numerous, “ inserted in 4 parcels, one of which
adheres to the base of each petal,”— Lindley ; ovary 1-
celled from the contraction of the dissepiments, and
with the placents projecting interiorly (parietal) ; stig-
ma 2-lobed or radiated, sessile; pericarp a l-celled
many-seeded capsule dehiscing by valves or by holes
or pores under the permanent stigma, sometimes pod-
shaped ; seed with a fleshy or oily albumen and a mi-
nute embryo.

Examrres.—Red Poppy (Papaver rheas), Celan-
dine ( Chelidonium majus).
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MepicivaL ProPerTIES.—The Papaveracea abound
in a milky juice of an acrid and narcotic quality, and
are in general of a deleterious nature. Opium, the
most valuable of narcotics, is obtained from the juice of
the leaves, stalks, and capsules of the Papaver somnife-
rum. Opium contains three principles different from
those found in other vegetables, meconic acid, narcotin,
and morphia, a substance of an alkaline nature, and
upon which the anodyne property of opium is believed
to depend. ~ The Papaver orientale is similar in its pro-
perties. The petals of the Red Poppy (Papaver rheas)
are demulcent and slightly narcotic; they also contain
a considerable quantity of red colouring matter, which,
according to Dr Duncan, they yield in infusion. The
root of Celandine ( Chelidonium majus) is a drastic pur-
gative, and Sanguinaria eanadensis is powerfully eme-
tic. |

Officinal Plants.

. Pa,paver somniferum.
Papaver rheeas.

PoisoNnous ProperTiEs.—Opium is one of the most
powerful narcotic poisons; and the juice of Celandine
is an aerid or irritating poison, extremely caustic and
violent in its action. Meconopsis napalensis, a plant
found in Nepal, is also a powerful poison.

These deleterious properties do not exist at all in
the seeds of the Papaveracew; these contain a consi-
derable quantity of a thick oil of a harmless nature.
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ORDER XCI1V.

NYMPHAEACEA.

Ax order of little interest in a medicinal point of
view, but chiefly remarkable for the beauty of the
flowers, and the diversity of opinion which prevails re-
garding its situation, some placing it among monoco-
_ tyledonous plants, while others have referred it to the
dicotyledonous division. The Nymphwacez are aquatic
plants, with numerous sepals and petals passing insen-
sibly into each other, many stamens, ovary many-celled
and many-seeded, and an indehiscent pericarp. White
Water Lily (Nymphea alba), and Yellow Water Lily
( Nuphar lutea) are examples. They are somewhat as-
tringent, and were formerly deemed anodyne.

ORDER XCV.

CRUCIFERA.

CuaracTeRrs.— Herbs with alternate leaves and small
yellow or whitish-purple flowers ; calyx of 4 sepals,
caducouns ; corolla of 4 petals, deeply clawed, alternate
with the sepals, and arranged in a cruciform manner ;
stamens 6, of which 2 are shorter than the other 4 ;
glands on a kind of disk between the petals and ovary;
ovary generally of 2 cells, with a partition formed by
the union of 2 elongated parietal placentw, and with
many ovules; style very short; stigma simple or 2-lobed;
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pericarp a siliqua or a silicula, dehiscing by 2 valves
separating from the dissepiment (seldoml-celled and
indehiscent); seeds pendulous, attached to the placenta
in 4 rows, 2 rows on each side of the dissepiment, and
without albumen.

Exampres.—Wallflower ( Cheiranthus cheiri), Cab-
bage (Brassica oleracea).

This is one of the most natural families of plants,
both in structure and properties : it is generally divided
into two orders, according to the structure of the fruit,
the Siliquose and the Siliculose ; see Figs. 33 and 34,
page 106.

Economicar, ProrErTIES.—This is a family of great
importance in an economical point of view. Many of
them contain a considerable quantity of mucilage, mix-
ed, however, with an acrid principle; when the latter
is softened by cultivation they become useful and agree-
able articles of food. Their acridity is owing to a vo-
latile principle, which is very fugacious. It is suffi-
cient to mention the names of the leading plants in this
family used in domestic economy. The Cabbage (Bras-
sica oleracea), of which the White Garden or Heading
Cabbage, the Colewort, the Red Cabbage, the Blistered
Cabbage or Savoy, the Borcole or Green Kale, the
Cauliflower, the Broceoli, and the Brussels’ Sprouts,
are varieties; Rape (Brassica napus), used as a salad,
and the seeds of which contain a large quantity of fix-
ed oil; Garden Rocket (Brassica eruea); Turnip (Bras-
sica rapa); Radish (Raphanus sativus) ; Sea-kale
(Crambe maritima) ; White Mustard (Sinapis alba),
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ORDER XCVIL

VIOLARIE &.

CuarAcTERS.—Herbs or shrubs with simple leaves,
accompanied by 2 stipules; calyx of 5 sepals, some-
what elongated at the point of attachment; corolla ir-
regular, of 5 unequal petals (occasionally regular);
stamens 5, alternate with the petals, with short fila-
ments and 2-celled anthers, with the filaments project-
ing beyond them ; anthers almost cohering and closely
surrounding the ovary, 2 of the anthers have often a
gland at the base; ovary l-celled, with many seeds at-
tached to 3 longitudinal parietal placentz; style sim-
ple, sometimes eurved, with a stigma simple, or swelled
and hollowed out into a semicircular depression ; peri-

carp a 1-celled capsule, covered by the calyx, dehiscing
by 3 valves bearing the seeds.

ExamprLE.—Pansy Violet ( Viola tricolor).

MepiciNAL ProPERTIES.—The roots of most of the
Violaries are acrid and nauseous, and are more or less
emetie. lonidium ipecacuanha (formerly supposed to
furnish the Ipecacuanha of commerce), and 7. parvi-
florum, are much used as emetics in Brazil and Peru,
and are part of the plants known there under the gene-
ral name of Ipecacuanha. Viola odorata, V. canina,

V. tricolor, and V. arvensis, have similar properties.
Emetine, the peculiar principle which characterises
Ipecacuanha, has been found, by M. Caventou, in J".
odorata. V. ipecacuanha, V. ealeeolaria, and V. itoubou .
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are referred by M. Richard to Ionidium ipecacuanha.
The flowers of Sweet-scented Violet ( Viola odorata)
have an agreeable perfume, and are used for making a
laxative syrup, and also as a test for alkalis and acids.

Viola canina and V. arvensis have been recommended

in some cutaneous diseases.
L J

Officinal Plant.
Viola odorata.

ORDER XCVIIIL

CARYOPHYLLEZ.

Cuaracrers.—Herbs (rarely shrubs) with entire
opposite leaves, often sessile and connate, and the
stems enlarged at the joints; calyx often monosepalous,
and of 5 teeth, or of 5 distinet sepals; corolla of 5
deeply-clawed petals; stamens 4, 5, or 10, in the lat-
ter case, 5 being attached to the petals, and 5 inserted
under the ovary ; ovary with from 1 to 5 cells, with as
many styles and stigmas; pericarp a 1- or 5-celled
capsule, dehiscing by 2-5 valves, or by the separation
of the teeth at its upper part, rarely fleshy or baccate,
with central placentze bearing many sceds.

ExanprLes.—Maiden Pink (Dianthus deltoides), Blad -
der Campion (Silene inflata).

MepiciNan ProrerTies.—These are of little inte-
rest in this order. The flowers of Clove Gillyflower
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the leaves of which are used as a salad ; Black Mustard
(Sinapis nigra), the ground seeds of which constitute a
well known condiment ; Garden Cress (Lepidium sati-
vum), a favourite small salad ; Winter Cress (Barbarea
vulgaris) ; Water Cress (Sisymbrium nasturtium) ;
Seurvy Grass (Cochlearia officinalis) ; Horse Radizh
(Cochlearia armoracia) ; Charlock (Sinapis aATvensis),
sometimes eaten as turnip-tops ; Ladies’ Smock (Car-
damine pratensis), the leaves of which are sometimes
used as a salad. Gold of Pleasure (Camelina sativa or
Myagrum sativum), is much cnltivated in France for
the seeds, which yield a fixed oil much used for lamps.
— Richard.

MepiciNAL PropeRTIES.—The plants in this family
have an acrid or pungent taste, and are generally sti-
mulating and aromatic, being valued in medicine chiet-
ly as antiscorbutic. A pungent volatile oil is found
more or less in them all, and in some it is extremely
acrid, as in Mustard seed. 'They are said to contain a
quantity of azote or nitrogen, an element more rare in
vegetables. Ladies’ Smock (Cardamine pratensis) is
somewhat diaphoretic, and has been recommended in
some nervous diseases. Scurvy Grass and Horse Ra-
dish (Cochlearia officinalis and C. armoracia), and Wa-
ter Cress (Sisymbrium nasturtium) are stimulant and
diuretie, and deemed antiscorbutic. Mustard seeds,
from the Sinapis alba and S. nigra, are used to sti-

mulate t-he intestinal canal, and externally for sina-
pisms,

03



322 HYPOPETALEE.

Officinal Plants.
Siliguose. Siliculose.
Cardamine pratensis. Cochlearia armoracia.

Sisymbrium nasturtiom.  Cochlearia officinalis.
Sinapis alba.

Sinapis nigra.

ORDER XCVI.

CAPPARIDEAL.

CHARACTERS.— Herbs or shrubs, with alternate
leaves, sometimes with spinous stipules; calyx of 4
sepals, sometimes united, sometimes irregular; corolla
of 4 petals, clawed, arranged in a cruciform manner,
and often unequal ; stamens numerous (rarely 4 or 6);
ovary with a stalk, 1-celled, many-seeded, with a sim-
ple filiform style or none; pericarp fleshy, baccate, or
siliquose and dehiscent, with many reniform seeds at-
tached to 2 or more pavietal placentze ; embryo curved,
without albumen,

Exampres.—Caper-bush (Capparis spinosa), Bas-
tard Mustard ( Cleome icosandra).

ProrerTIiES.—In properties this family bears a con-
siderable resemblance to the Cruciferse, being stimu-
lant, diuretie, and antiscorbutic. The Caper, a well
known pickle, is the young flower-bud of Capparis
spinosa. 'The bark of the root of this plant is bitter
and acrid, and diuretic, and several species of Cleome
are used for sinapisms in some countries.
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mens, an ovary consisting of 2 carpels, adhering to
each other below, but separating above into 2 short
styles, rarely 1-celled, and the pericarp a many-seed-
ed 2-valved capsule.

ExamprLeE.—London Pride, or None-so-pretty (Sawi-
[fraga umbrosa).

PropeRTIES,—This is an order of little interest in a
medicinal point of view ; it takes its name from the
property of breaking down urinary concretions, which
White Saxifrage (Sawifraga granulata) was*formerly
supposed to possess. The tubercles of this plant, and
most of the plants in the order, are slightly bitter,
acrid, and astringent.

ORDER CI.

CRASSULACEA.
Sempervivee.

CHARACTERS, — Succulent herbs, with thick fleshy
leaves, which are alternate or opposite ; calyx monose-
palous, of from 3 to 20 divisions; corolla of as many
petals as there are divisions in the calyx, or monopeta-
lous, with many divisions; stamens equal in number to,
or twice as many as, the petals, or lobes of the corolla, in
the latter case, one half of them being sometimes abor-
tive or transformed into corpuscles of various forms ;
ovaries the same number as the petals, each 1-celled,
and having many ovules attached to a sutural placenta
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placed at the internal side; pericarps many-seeded fol-
licles, dehiscing by a longitudinal suture.

ExavprLes.—Stonecrop or Wall Pepper (Sedum acre),
House Leek (Sempervivum tectorum), which contains
malic acid.

ProrerTIES.—The plants in this family are, in ge-
neral, somewhat acrid, but sometimes so mild as to be
fit for use as articles of diet. Orpine or Stone-crop
(Sedum telephium) is used as a salad, and the young
ghoots of White Stone-crop (Sedum album), are boiled
and eaten in some parts of France. Sedum acre is
emetic and purgative, and has been recommended as an
antiscorbutic.

ORDER CII.

RIBESIE AL
Grossulariee, De Cand.—Grossulacee, Lindley.

CuarACTERS.—Shrubs, generally armed with spines,
with lobed alternate leaves, and the inflorescence a
spike or axillary raceme; calyx monosepalous, 4 or 5
partite, adhering at its base to the ovary; corolla of
5 small petals, alternate with the divisions of the ca-
lyx, and inserted on it; stamens 5; ovary inferior, or
semi-inferior, l-celled, with many ovules, inserted on
9 parietal placentz, and with a simple or bifid style
pericarp a globular 1-celled, many-seeded, berry, sur-

mounted by the persistent calyx.

ExampLE.— Gooseberry (Ribes grossularia).
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or Clove Pink (Dianthus caryophyllus) ave slightly aro-
matic, stimulant, and diaphoretic, but their only medi-
cinal use is to give colour and flavour to a syrup. Sa-
ponaria officinalis is slightly bitter and mucilaginous,
and has been recommended as a sudorific in gout and
cutaneous diseases.

Officinal Plant.
Dianthus caryophyllus.

ORDER XCIX.

LINEA.

Cuaracrers.—Herbs or shrubs, generally with al-
ternate leaves; calyx generally of 5 sepals, persistent ;
corolla of 5 petals, clawed; stamens 5 or 10, with the
filaments united at the base ; ovary with 5 or 10 cells,
and as many styles, and 1 ovule at the upper part of
the internal angle of each cell; pericarp a globular
capsule with many 1-seeded cells, dehiscing by as many
valves as there are cells; seeds compressed, and desti-
tute of albumen.

Exavere.—Flax (Linum usitatissimum ).

EcoxomicarL ProPERTIES.—The uses of Linwm wsi-
tatissimum are well known: the stems furnish flax,
and the seeds furnish linseed-oil, while the cake which
remains after the oil has been expressed, is used for
fattening cattle, and known by the name of oil-cake,



326 PERIPETALEE.

MgepiciNaL ProperTiEs.—Linseed is a valuable
emollient and demulcent, and is much employed in
medicine for poultices, fomentations, a kind of tea, &e.;
the seeds contain a great quantity of mucilage and of a
bland fixed oil. The mucilage resides in the testa or
episperm, while the oil is found in the kernel or seed.
Purging Flax (Linum catharticum) is a mild purgative.

Officinal Plants.

Linum usitatissimum.
Linum catharticum.

PERIPETALEE.

Dicotyledonous polypetalous plants with perigynous stamens.

100. SAXIFRAGEE. 106. TAMARISCINE&.
101. CRASSULACEZ®E. 107. RosacEzs.

102. RiBESIEE. 108. LEGUuMINOSZE.
103. CUCURBITACEZE. 109. TEREBINTHACEZE.
104. MYRTACEZE. 110. REAMNEE.

105. SALICARERE.

ORDER C.
SAXIFRAGEA.

CnarictErs.—Herbs with simple alternate leaves,
a monosepalous calyx of 4 or 5 divisions, adhering
more or less to the ovary, a corolla of 4 or 5 petals in-
serted between the divisions of the calyx, 5 or 10 sta-
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Ecoxomican ProperTIES.— This well known family
is characterised by the agreeable union of sweetness
and acidity found in the berries. They in general con-
tain malic acid. The Red Currant (Ribes rubrum) is
said to contain also citric acid. There is another spe-
cies, the Tree Currant (Ribes spicatum), which Mr
Loudon recommends for cultivation.

The Cactee, or Indian Figs, were formerly included
in the Ribesie®, but are now made a separate order,
under the name of Cactee or Nopaleew ; they are known
by the stamens being indefinite, the calyx and corolla
imperceptible, or very minute, and their succulent cha-
racter. The fruits of many of the Cactez are pulpy
and refreshing. The milky juice of some of the plants
in this family is very dangerous, as in Caclus grandi-
Sflorus, C. flagelliformis, and C. divaricatus, but in small
doses used medicinally in Saint Domingo. The insect
called Cochineal, or Coceus cacti, is found upon some
species of Cactus, as C. opuntia, and C. cocciferus.

ORDER CIIL

CUCURBITACEZ.

CuaracTERs.—Herbs with climbing stems, twining,
or with tendrils ; leaves alternate, petiolated, simple,
often deeply divided, and covered with numerous mi-
nute tubercles ; flowers generally moneecious, occasion-
ally hermaphrodite ; calyx monosepalous, of 5 teeth;
corolla of 5 petals, or monopetalous of 5 lobes; sta-
mens 9, ingerted in the base of the corolla, sometimes
distinet, sometimes united, (4 in 2 parcels and 1 free,
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or monadelphous); anthers long ; ovary inferior, with a
short simple or trifid style, terminated by 8 thick glan-
dular stigmas, 1-celled, (rarely 1-seeded), with 6 or
many seeds, attached to 3 parietal placenta ; pericarp
a pepo (rarely dry and dehiscent), with the seeds scat-
tered in a pulpy matter, and surmounted by the calyx;

seeds compressed, with a crustaceous integument, and
no albumen.

ExamrrLe.—Cuenmber (Cucumis sativus).

Economican ProPERTIES.—The pulpy matter found
in the fruit of most of the plants in this family is whole-
some and often very nutritions, and may be turned to
good account as an article of food, or as a pickle. The
Melon or Cantaloupe, so much prized as a dessert fruit,
is obtained from the Cucumis melo ; the Common Cucum-
ber is the fruit of the Cucumis sativus. Besides these,
we have the Pompion (Cucurbita pepo), the Water-
Melon (C. citrullus), the Squash-Gourd (C. melopepo),
the Warted Gourd (C. verrucosa), the Bottle Gourd (C.
lagenaria), the Orange Gourd (C. aurantia), and the
Vegetable Marrow Gourd (C succado).

MeprciNAL ProPERTIES.—AIl these fruits are more
or less bitter and aperient ; in some of this family these
properties are highly developed, and it affords some of
our most valuable "purgatives. The pulp of Coloquin-
tida or Bitter Apple (Cucumis eolocynthis) is a drastic
purgative, and much employed in medicine : its bitter-
ness, according to M. Vauquelin, resides in a resinous
prineiple, which he has called Colocynthine. The juice
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which surrounds the seeds of the Wild Cucamber (Mo-
mordica elaterium) affords Elaterium, one of the most
violent purgatives which we possess. The roots of this
plant and of Red-berried Bryony (Bryonia albe or B.
dioica) are also purgative, and the latter is rubefacient
when applied to the skin.

The active purgative principle, so abundant in the
pulpy matter of the fruits in this family, is not found
in the seeds. They are sweetish and mucilaginous,
and contain a considerable quantity of a mild fixed oil;
they are sometimes used for emulsions. Jolliffia afri-
cana afords a great quantity of expressed oil, said to
be of as good a quality as Olive-oil.

Officinal Plants.

Cucumis co]ncynthis.
Momordiea elaterium,

Poisonous ProrErTIES.—In large doses, Cucumais
colocynthis and Momordica elaterium are poisonous.
The latter contains elatine, which is an extremely ac-
tive poison.

ORDER CIV.

MYRTACEAZA.

Myrti, Juss.— Myrtinee, Decand.

CuoaraerErs.—Trees or shrubs, with opposite en-
tire leaves, with numerous transparent glands or dots,
and generally persistent ; calyx monosepalous, of 4 or
5 divisions, adhering to the ovary; corolla with petals
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equal in number to the divisions of the calyx ; stamens
numerous, distinct, or united by the filaments in seve-
ral fasciculi; ovary inferior, with 1 to 6 cells, many
seeds, and a simple style and stigma ; pericarp 1- or
many-celled, dry and capsular, or fleshy and baccate,
or drupaceous ; seed without albumen.

ExamprLes.—Myrtle (Myrtus communis), Clove-tree
(Eugenia caryophyllata).

Ecovomicar Prorerties.—The plants in this fa-
mily are in general highly aromatic; they abound in a
pungent stimulating volatile oil, which renders many
of them valuable as spices. Cloves are the unexpanded
flower-buds of Fugenia caryophyllata (Caryophyllus
aromaticus); and the unripe berries of the Pimento-
tree (Myrtus pimenta) constitute Jamaica pepper or
allspice. 'The Pomegranate is the fruit of Punica gra-
natwm; it contains an agreeable acid juice.

‘MeprciNaL Properries.—This family is charac-
terized by two properties, which render it valuable in
a medicinal point of view, astringency, and a warm
aroma. The former of these is found in the Pome-
granate (Punica granatwm), the bark and flowers of
which are sometimes used in diarrhecea and dysentery,
and in the brown Gum-tree (Fucalyptus resinifera),
which is believed to yield some of the kino of com-
merce. It is not yet decided what plant yields the best
or true kino: the Dublin College refer it to the Butea
frondosa, belonging to the Leguminosez; the London
College adopt Pterocarpus erinacea as the source of
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kino ; while the Edinburgh College give the Eucalyp-
tus resinifera as the true source of this gum. The kino
imported by the East India Company is the produce
of the Nauclea gambeer, belonging to the Rubiaceze.

The Myrtacese are valnable as warm carminatives,
and even as stimulants. Cajeput oil is the volatile oil
obtained from Melalewca Leucadendron and M. caje-
puti; it is a very powerful local and general stimulant.
Myrtus pimenta and Eugenia caryophyllata are valued
as carminatives.

Officinal Plants.
Punica granatum. "~ Myrtus pimenta.
Eucalyptus resinifera. Melaleuca leucadendron.

Eugenia caryophyllata.  Melaleuca cajeputi.

ORDER CV.

SALICARI A.

Craracrers.— Herbs with opposite leaves; a mono-
sepalous, tubular, toothed, or lobed calyx ; deciduous
petals placed between the lobes of the calyx; stamens
often the same number as the petals, and inserted be-
low them on the calyx; a 2- or 4-celled ovary, with a
simple style and stigma, and many seeds; a capsular
dehiscent pericarp, generally 1-celled, and covered by

the calyx, and the seeds adhering to a central pla-
centa. :

ExampLE.— Purple Loosestrife (Lythrum Salica-
ria).
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MgepiciNaL Properries—The herb of Lythruin
Salicaria is mucilaginous and astringent, and was for-
merly much employed in diarrhea. The leaves of
Ammannia vesicatoria are extremely acrid, and, accord-
ing to Dr Ainslie, are much employed in India as
blisters, being simply bruised and applied to the skin.

Officinal Plant.
Lythrum Salicaria.

ORDER CVL

TAMARISCINE . r

CuarAcTERS.—Shrubs or herbs, with alternate
Jeaves; a persistent calyx of 4 or 5 divisions; a corolla
of as many petals; about 5 or 10 stamens ; a superior
ovary, with a short style and 3 stigmas ; and a 1-celled,
many-seeded, 3-valved capsule, with 3 placentze.

Exampri.— Tamarix gallica, which produces a very
pure kind of sugar called the Manna of Mount Sinai.

ORDER CVIL
ROSACEZ.

Rosacee, Pomacee, Amygdalee (Drupacee), and Sanguisorbee,
Lindley.

CuaarACTERS.— Trees, shrubs, or herbs; leaves al-
ternate, simple, or compound, often pinnate or digi-
1
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tate, and with 2 stipules often joined laterally ; in-
florescence very various; flowers generally white, sel-
dom red or yellow; calyx monosepalous, tubular or
spread out, sometimes accompanied by an external se-
cond calyx, of 5 divisions or lobes; corolla of 5 equal
petals, inserted in the orifice of the tube of the calyx,
or at the base of the divisions; stamens numerous ;
pistils 1 or many, sometimes distinct, sometimes united
into a many-celled ovary, sometimes many placed on
the walls of a tubular calyx, often placed on an en-
larged receptacle ; each ovary 1-celled, with 1, 2, or a
small number of ovules ; style often lateral, or arising
from the base of the ovary; pericarp a drupe, a pome,
or an achenium.

This extensive family is divided into six sections :
the Fragariacee, the Spireacez, the Agrimones, the
Amygdale or Drupacex, the Rosex, and the Po-
macez.

1. Fracarricee—~These have compound leaves, a
spreading calyx, numerous pistils set on a gynophore,
which sometimes becomes fleshy, and in the fruit nu-
merous acheniums or drupes, in a sort of capitulum or
head ; as Fragaria, Potentilla, Geum, Rubus.

2. Serrzacez.— These have a fruit composed of from
3 to 12 capsules or follicles, dehiscing by 2 valves ; as
Spirzea.

3. Acrivonez—These have a tubular calyx with 1
or several pistils, and fruit composed of 1 or several
acheniums, contained in the tube of the calyx; as in
Agrimonia.

4. Druracex.—These are characterized by the fruit
being a fleshy drupe, containing 1 nut of 2 seeds, or,
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from abortion, with only 1 seed; as Prunus, Amyg-
dalus.

5. Rosez—These have a tubular urceolate calyx,
which becomes fleshy, and contains many parietal bo-
dies, which are the true ovaries; as Rosa: See Fig. 28,
page 89.

6. Poyacez.—In this section the pistils are from 2
to 5, united with each other and the tube of the calyx,
and the pericarp is a pome.

EconomicaL ProperTiEs.—The fruits of many of
the plants in this family contain a considerable quan-
tity of saccharine matter, mixed with malic acid, and
are much esteemed. The following are the principal
kinds : the Strawberry (Zragaria vesca), the Musky
or Hauthoy (F. elatior), the Raspberry (Rubus ideus),
the Bramble (R. fruticosus), the Cloudberry (. cha-
memorus), the Dewberry (R. cesius), the Stone
Bramble (R. saxatilis), the Plum (Prunus domestica),
the Cherry (2. cerasus), the Gean (F. aviwm), which
contains prussic acid ; the Apricot (P. armeniaca), the
Sloe (P. spinosa), which malkes an excellent preserve;
the Peach (Amygdalus persica), of which the Nectarine
is a variety ; the Sweet and Bitter Almond (Amygda-
lus communis and A. amara), the Apple (Pyrus malus),
the Quince (P. cydonia), the Pear (L. communis), the
Service (P. domestica), the Medlar (Mespilus germa-
nica), the Loquat Apple (M. japonica). Besides these,
there are many others capable of forming good edible
fruits when eultivated. Prunus armeniaca, P. domes-
tica, and Amygdalus communis, furnish a kind of gum,
which exudes from the trunk and branches.

2
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Mgeprcinan ProrERTIES.—These are various in this
extensive family. In the Fragariacee, Agrimones,
and Spireaces, there is a considerable degree of bitter-
ness and astringency, as in the roots of the Strawberry
(Fragaria vesca), which contain tanmin and gallie acid ;
the roots of Silver-weed ( Potentilla anserina); the whole
plant of Tormentilla erecta, which has been sometimes
used for tanning; Herb-Bennet ( Gewm wrbanum), which
was formerly in use as a febrifuge; the root of Mea-
dow-Sweet (Spirea ulmaria); the leaves of Agrimony
(Agrimonia eupatoria), which are used for gargles ; the
petals of Red Rose (Rosa gallica), and the fruit of R,
canina, which are used for conserves, &e. The Bitter
Almond ( Amygdalus amara) and the Sweet Almond (A.
communis ov A, dulcis) yield, by expression, a bland oil
much used for emulsions. The flavour of the Bitter
Almond is owing to the presence of prussic acid, which
is not found in the Sweet Almond, or at least in very
small quantities. “ The bland oil, called almond oil, is
obtained from Bitter as well as Sweet Almonds, by ex-
pression, if no heat be employed ; but if heated, the oil
expressed from Bitter Almonds is impregnated more or
less with the narcotic volatile oil, as is readily manifested
byits smell and taste.”—Dr Duncan. Prunes, the dried
fruit of Prunus domestica, are considered a mild laxa-
tive. Quince seeds, from the Pyrus cydonia, are sup-
posed to have the power, in small doses, of repressing
vomiting : they are very acid. The fruit of the Dog-
rose (Rosa canina) is said to contain citric acid. The
petals of the Damask-rose (R. centifolia) are used for
distilling rose-water. Brayera anthelmintica is said to
be almost specific against twnia; it is an Abyssinian
plant, and is much used at Constantinople,

P
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Officinal Plants.

Fragariacee. Rosec.
Geum urbanum. Rosa gallica.
Tormentilla erecta. Rosa centifolia.

Agrimonec. Rosa canina.
Agrimonia eupatoria. Pomacee.
Drupacece. Pyrus Cydonia.

Amygdalus communis.
Amygdalus amara.
Amygdalus persica.
Prunus domestica.
Prunus Lauro-cerasus.

Porsonous Prorer1iEs.—The Drupaces contain a
considerable quantity of prussic acid in the leaves and in
the seeds, and some of them are dangerous on this ac-
count. The Cerasus capricida proves fatal to goats
which feed upon its leaves ; the leaves of Cherry-lau-
vel (Prunus lauro-cerasus) afford prussic acid by distil-
lation ; and this acid may also be detected in Peach
blossoms and leaves, and in the bark of the Bird-cher-
vy (Prunus padus). Bitter Almonds are dangerous in
any considerable quantity, and their essential oil is

highly poisonous.

ORDER CVIIL
LEGUMINOSZ.

Papilionacee.—T ournefort.

CraRACTERS.—Trees, shrubs, or herbsgvith alter-
nate generally compound leaves (rarely simple), digi-
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tate, pinnate, biternate, or bipinnate, and with 2 per-
-sistent stipules at the base of each petiole and leaflet ;
flowers solitary, in racemes or in panicles;—1. some-
times they are irregular and papilionaceous, that is,
with a tubular calyx, toothed at the sammit, a corolla
formed of 5 unequal and irregular petals (see par. 281),
and 10 stamens, generally diadelphous, seldom free or
monadelphous ;—2. sometimes the flower is more re-
gular, being composed of a calyx of 5 deep divisions,
an equal and regular polypetalous corolla of 3 to 5 pe-
tals, and 10 free stamens, of which several are often
abortive ;—3. sometimes there is a calyx of 5 teeth,
(corolla), accompanied by an external calyx, with no
corolla, and numerous stamens, free or monadelphous :
—ovary superior, 1-celled, generally many-seeded, with
a simple style and stigma ; pericarp a drupe or legume,
generally the latter; the legume is most frequently 1-
celled, many-seeded, and dehiscing by 2 valves; but it
is sometimes of several cells, and jointed, dehiscing at
the articulations.

This very natural family has been divided into three
sections, the Papilionacez, Cassie, and Mimoss,

1. Papilionacee.—These are characterized by the pa-
pilionaceous corolla, and have in general 10 diadelphous
stamens, as Broom (.Spartium scoparium ), Pea (Pisum
sativum), Laburnum ( Cytisus laburnum).

2. Cassie.—These have an equal and regular corol-
la of 3 or 5 petals, and 10 stamens, of which some are
frequently abortive, as the Senna shrub (Cassia senna),
the Tamarind tree (Zamarindus indica).

3. Mimose.~—These have a double calyx, the exter-

P2
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nal small and of 5 teeth, the internal monosepalous and
tubular (sometimes called corolla), and numerous sta-
mens generally monadelphous, as the Sensitive plant
(Mimosa pudied), the Gum tree (Acacia vera).

Regarding this order, Mr Lindley observes: ¢ The
most common feature is, to have what are called papi-
lionaceous flowers ; and when these exist, no difficnlty
is experienced in recognising the order, for papiliona-
“eeous flowers exist no where else. Another and a
more invariable character is to have leguminous fruit ;
and by one of these two characters all the plants of the
family are known.”

Ecoxomicar. ProPERTIES.—To man this is one of
the most important families in the vegetable kingdom;
indeed, with the exception of the Graminew, there is
no one which furnishes, directly or indirectly, so many
of the necessaries of life. Many are useful as food for
man, but they are more important as furnishing excel-
lent pasture for cattle. It contains the Pea (Pisum sa-
tivum), the Bean (Vicia Faba), the Kidney Bean or
Haricot (Phaseolus vulgaris) ; Dyers’ Green-weed (Ge-
nista tinctoria), used to dye a yellow colour ; S8t John's
Bread (Ceratonia siligua), the fleshy fruit of which is
used as an article of food in the countries where the
tree is common ; Saintfoin (Onobrychis sativa or Hedy-
sarum onobrychis) ; ‘White Trefoil or Dutch Clover
( Trifolium repens), Common Clover (7. pratense), Black
Medick or Nonsuch ( Medicago lupulina), Lucerne (M.
sativa), the South American Barth-nut (Arachis hypo-

gear), used as food in New Spain. The leaves of Indi-
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gofera anil, I. tinetoria, and L. argentea, yield indige, a
valuable blue dye. The Tamarind, a pleasant acid
fruit, is the produce of Tamarindus indica.

Mepremvan ProperriEs.—In a medicinal point of
view this is a very important family. It affords the
valuable purgative Senna, which consists of the leaves
of Cassia obovata, C. acutifolia, and C. lanceolata ; the
fruit and pulp of another species of Cassia, C. fistula,
and the pulp of the Tamarind ( Tamarindus indica), are
gently laxative. The stiff hairs of the pod of Cow-
itch (Dolichos pruriens) ave used as anthelmintic. Ta-
marinds contain sugar, and citric, malic, and tartaric
acids. The bark of the Cabbage-tree ( Geoffrea iner-
mis) is a powerful anthelmintic. Genista linetoria is
purgative, and in some parts of Russia deemed a spe-
cific in hydrophobia. Fenugric seeds, from the 7rigo-
nella phenum-grecum, are emollient, and employed in
veterinary medicine. The leaves of Bladder-Senna
( Colutea arborescens) are employed as a purgative, and
often mixed with Senna leaves. The Leguminosea al-
so contain some valuable astringents, as Catechu, or
Terra Japonica, obtained from the wood of Aeacia ca-
techu ; and the barks of 4. vera, and of most other spe-
cies which furnish gum, are highly astringent, and nsed
for tanning in some parts of India. Gum Kino is said
to be obtained from Pterocarpus erinacea. Saunders-
wood, from the P. santalinus, contains a red colouring
matter, used in dyeing. Dragon’s-blood, obtained from
the P. draco, has been deemed astringent, but, accord-
ing to Dr Duncan, is a pure resin, without any astrin-

gency. Logwood, the wood of Hematoxylon ﬂmnp&chi-
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anum, is somewhat astringent, but used chiefly as a
dye. The tops and seeds of Broom (Spartium scopa-
rium) are diuretic. Many trees in this family furnish
a highly nutritious gum, valuable in medicine as a pec-
toral. 'The well known substance, Gum Arabic, is ob-
tained from Acacia vera and A. arabica. Gum Traga-
canth is the produce of Astragalus tragacanthus, A. verus,
A, gummifer, and A. ereticus. Some valuable balsams
are found among the Leguminosze, as Copaiva, from the
Copaifera officinalis, Balsam of Peru, from the Myroa-
olon peruiferum, and Balsam of Tolu, from the M. tolu:-
Jerum or Toluifera balsamum. The mild saccharine and
mucilaginous substance, called Liquorice, is the extract
of Glyeyrrhiza glabra. Lac is the produce of Erythri-
na monosperma ; and Gum or Resin Anime, of Hyme-
nea courbaril : they are used for varnishing.

Officinal Plants.

Papilionacece. Cassice.
Astragalus tragacanthus.  Cassia fistula.
Astragalus creticus. Cassia senna,
Astragalus verus. Hzematoxylon campechia-
Glycyrrhiza glabra. num.
Pterocarpus draco. Tamarindus indica.
Pterocarpus santalinus.
Pterocarpus erinacea. Mimose.
Copaifera officinalis. Acaeia vera.
Myroxolon peruniferum.  Acacia arabica.
Myroxolon toluiferum. Acacia catechu.

Geoffreea inermis,
Dolichos pruriens.
Spartium scoparium.
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Poisonous ProperTIES,—The seeds of the Labur-
num ( Cytisus laburnum) are said to be poisonous, ow-
ing to the presence of a peculiar uncrystallizable prin-
ciple, called Cytisine ; and a few other plants in the or-
der are deemed dangerous. :

ORDER CIX.

TEREBINTHACEA.

s
CHARACTERS,— Trees or a.ri:ruscl&s, with alternate
Jeaves without stipules, and generally compound ;
flowers minute, in branched racemes, hermaphrodite or
unisexual, moncecious or dicecious ; calyx monosepalous,
of 3 to 5 deep divisions ; corolla of 5 petals, or absent;
stamens of the same number, or twice as many as the
petals, inserted along with the petals on a perigynous
disk ; ovary simple and superior, 1-celled and 1-seeded,
or many-celled ; style simple and short, with a 3-lobed
stigma, or 3 stigmas; pericarp a dry or succulent
drupe, with one 1-seeded nut, or several small nuts.

Exampres.—Balm of Gilead Tree (Amyris gileaden-
sis), Poison Oak (Rhus towicodendron), Cashew Nut
(Anacardium occidentale), Mango Tree (Mangifera in-
dica), which has a wholesome agreeable fruit.

Mepicivar ProperTIES.—This family abounds in
balsams. Balsam of Gilead is the resinous juice of
Amyris gileadensis ; Opobalsam, or Balm of Mecea, of
(A. opobalsamum). Elemi is the produce of Amyris
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elemifera, or Icica Ieicariba. Olibanum, said to be the
Frankincense of the ancients, is obtained from Bos-
wellia serrata ; Chian turpentine, from the Pistacia te-
rebinthinus ; Mastich, used to preserve the teeth, and
strengthen the gums, from the Pistacia lentiscus ; and
Copal, from the Rhus copallinum. The seeds of Pista-
cia vera contain a large quantity of a mild fixed oil, and
may be used for emulsions. Myrrh is said to be the pro-
duce of Amyris kataf. Resin acouchi is obtained from
Leica acuchi, and Resin chibou from Bursera gummifera.
The leaves of Sumach or Poison Qak (Rhus tovicoden-
dron) have been recommended in paralysis, and ope-
rate as a gentle laxative ; applied to the skin they are
extremely irritating, and produce erysipelas. They
are full of a whitish resinous juice, and are extremely
acrid.

Officinal Plants.
Amyris elemifera. Pistacia terebinthus.
Amyris gileadensis. Pistacia lentiscus.
Boswellia serrata. Rhus toxicodendron.

Porsonous ProrerTiEs.—There are several plants
of a dangerous nature in this family, as Rhus toxicoden-
dron, which is extremely irritating, and may be vanked
among the acrid poisons; Amyris toxifera ; and Brucea
antidysenterica (formerly supposed to furnish Angustu-
ra Bark), which contains an alkali, Brucia, similar to
Strychnia, but not so powerful in its action. Some of
the varnishes which are obtained in this order are dan-
gerous when they come in contact with the skin.
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The leading or diagnoestic character of the first 11
(lasses is taken from the number of stamens. They
are as follows :

1. MoNaxDRia, with 1 stamen, ...Amomumzingiber,Ginger.

2. DIANDRIA, ... 2 stamens,...Olea europ=a, Olive.
Valeriana officinalis, Va-
1 '’
3. TRIANDRIA, ... B saiiise Torenis
4 TETRANDRIAD® *L {104 Vil ol ldis Dorstenia contrajerva.
Atropa Belladonna, Night-
5. PENTANDRIA; sea O #avaswinss T
B HET AN DRETA, ™ oty 20 et e Aloe spicata.
- sculus hippocastanum,
T HERTANDRE: (et s s Chsstrits
8. OcTANDRIA, (1 g Daphne mezereum,

Spurge Laurel.
Rheum palmatum, Rhu-

9, ENNEANDRIA, o 9 cevsicnnes Barks

10. DECANDRIA, ... 10 .............Cassia senna.

11 DopECANDRIA, ... 11to19 ... Asarum eurppeeum, dsq-
rabaccd.

The next 2 classes are characterized partly by the
situation and partly by the number of the stamens :

Amygdalus communis,

mens inserted into the calyx (pe- 1
rigynous), .. ...P StooHA)

13. PoLYANDRIA,...20 or more sta-}

12. IcosaNDRIA,...20 or more sta-}

Papaver somniferum,

mens inserted under the ovary Opium Poppy

(DFDOEFNONEY, ot o vt e i

The next 2 classes are characterized by the number
and proportional length of the stamens :

14. DID'!‘H.&MIA, 4ﬁtamena,21mtg Digitalis purpurea, Pur.
and 2 short, . ; ple Foxglove.,

15. TETRADYNAMIA,...6 stamens, 4\ Cochlearia officinalis,
long and 2 short, . ceenrreennsns ) SOUrGY-grass.
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The stamens are united by their filaments into fasci-
culi or bundles in the next 3 classes, which are charac-
terized by the number of these fasciculi :

16. MoNADELPHIA,...stamens unit- | Althsea officinalis, Marsh
ed in 1 fasciculus or tube, ......... Mallow,

17. DIADELPHIA,...stamens united ) Dolichos pruriens, Cotw-
e B AR O S S itch.

18, POLYADELPHIA,...stamens unit-

ed in 3 or more fasciculiy ........... } Citrus aurantium, Orange.

In the next class the stamens are united by their
anthers :

19. SYNGENESIA,...anthers united, {‘&‘:ntggmls nobilis, Chamo-

In the next class the stamen and pistil are united :

2(. GYNANDRIA,...stamen and pis-) Aristolochia serpentaria,
tamIbety: e el Snake-root.

In the next 3 classes the flowers are unisexual :

2]. MoON(ECIA,...unisexual flowers ) Ricinus communis, Casfor-
growing on the same plant, ....... oil Plant.

22. Dugcia,...the male and the fe-
male flowers growing on different » Humulus lupulus, Hop.
plants, «..ooeeieiiiiii

23. PoryGAMIA,....hermaphrodite,)
male, and female plants, growing [ 1. . .
on the same plant or on separate Ficus carica, Tiy
Plants, «..vvenereiinrniiiei e

94, CRYPTOGAMIA,...... flowerless | Lichen islandicus, feeland
Plants, ... Moss.
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ORDER CX.-
RHAMNEZA,

CrarACTERS.— Trees or shrubs, with simple oppo-
site or alternate leaves, generally accompanied by
small stipules, and small flowers ; calyx monosepalous,
with 4 or 5 divisions; corolla of 4 or 5 petals, inserted
in the calyx, sometimes absent; stamens of the same
number as the petals. often inserted on a perigynous
disk ; ovary generally superior, of 2, 3, or 4 cells, each
with | ovule (rarely 2); style simple, sometimes di-
vided at the summit, and with as many stigmas as
there are cells in the ovary; pericarp sometimes dry
and capsular, dehiscing by 3 valves, sometimes fleshy ;
<eed with an erect embryo and a fleshy albumen.

ExamprLe.—Purging Buckthorn (Rhamnus catharti-
cus), the berries of which, when prepared with gum-
arabic and lime-water, yield a green dye.

MeprcinaL ProperTiEs.—The berries of Rhamnus
catharticus are bitter and nauseous, and act as purga-
tives, and other species act in a similar way, as K.
frangula, R. infectorius. ~ Ceanothus americanus and
Prinos verticillatus have leaves and bark very bitter and
astringent, and in some places are used as tonics. The
fruit of the Jujube (Ziziphus vulgaris) is of a very dif-
ferent character, being of a mild and saccharine nature,
and employed as pectoral.

Officinal Plant.
Rhamnus catharticus.
P 3



( 34.5 )

VIEW

OF THE
LINNAAN SYSTEM

TOR THE

CLASSIFICATION OF PLANTS.

Ix this arrangement there are 24 Classes. The first
23 include the Frowerine or Purmnxoeamic Plants.
They have, in general, a calyx and corolla, and always
stamens, pistils, and seeds consisting of radicle, gem-
mule, and cotyledons. They correspond to the CoTy-
LEDONEZE of Jussieu, the Vascurares of Decandolle,
and the EmMBryvonaT® of Richard.

The 24th Class consists of the FLOWERLESS or
Cryproeamic Plants. They are destitute of stamens,
pistils, calyx, corolla, and have simple seeds (sporules),
destitute of radicle, gemmule, and cotyledons. They
correspond to the AcoryLEDONEE of Jussieu, the
CeLvunAres of Decandolle, and the ExEMBRYONATE
or AurizE of Richard.
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In the 23d class, Polygamia, there are 3 orders:

1. Monecia, in which one plant may
have perfect flowers and male f - o o wrhite
flowers, perfect flowers and fe- Hellebore ?
male flowers, or perfect, male, '
and female flowers, c.oosvessennsnneas

2. Diecia, in which the several kinds of flowers are found on 2
plants.

3. Triecie. In this order the dif-
ferent kinds of flowers are placed
on 3 different plants, as in the
Fig-tree (Ficus); «oo.cocnsversnsvesans

Ficus carica, Fig.

In the 24th class, Cryptogamia, the orders have been
somewhat modified since the time of Linnzus: see
page 173.

The following table will give a clear view of the
prineiples upon which the classes and orders are founded
in the system of Linnzus.
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In the first 13 classes the orders or subdivisions

depend on the number of the styles or distinct sessile
stigmas. They are as follows:

Monogynia, . N - U : 1 style.

Digynia, . . i . 2 styles.
Trigynia, . - . : 3 eien
Tetragynia, . . - . S
Pentagynia, . : : . Bpgusdcs
Hexagynia, . : . . G
Heptlagynia, . : i . T Madsese
Octagynia, : - . . Bt a
Enneagynia, . : ‘ . 9 s
Decagynia, . - ! i (110 5
Dodecagynia; =8 ~- 88 e A2 20
Polygynia, - : . o TOANY: +2sess

The whole of these orders do not occur in each

class ; sometimes only 2 or 3.

1.

b

L.

are naked (with thin ovaries);
they are generally 4 in number,

are enclosed in a distinet seed-

. Angiospermia, in which the seeds
VEEEE] OF [PerICarD, su. - .aiaetiomenses

silicula, pouch, or short pod : see

. Siliquosa, with the seed-vessel a
siliqua or long pod: see Fig. 33,
DRI B i s na s wixame

In the 14th class, Didynamia, there are 2 orders :

Lavandula spica, Laven-

Gymnospermia, in which the seeds}
der.

Scrophularia nodosa,
Knotled Figwort.

In the 15th class, Tetradynamia, there are 2 orders :-

Siliculosa, with the seed-vessel a} Grambe matitima, 1Séa

Fig. 34, page 106, ............. Kaie,

Sisymbrium nasturtium,
Water Cress.
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In the 16th, 17th, and 18th classes, Monadelphia,
Diadelphia, and Polyadelphia, the orders are deter-
mined by the number of the stamens, the same charac-
ters as the first 13 classes.

In the 19th class, Syngenesia, there are 5 orders *:

1. Polygamia /Equalis. Here all the
}Lennmdun taraxacum,

florets are hermaphrodite or é]&l‘.'u
an Dandelion.

fect, each having stamens, an
ovary bearing seed,..................

2. deyam;a Superflua. Here the
florets of the disk (342) are pro-
vided with stamens and pistil, - L onecetum vulgare,
while those of the ray (342) have e
only a pistil, both bearing seed,...

3. Polygamia Frustanea. Here the
florets of the disk have both sta- '
mens and pistil, while those of the CE.EE:.::::&T]E;EQEW
ray have neither stamens nor pis-
til, or an abortive pistil (neuter),

4. Polygamia Necessaria- Here the L
florets of the disk have only sta- Caé.iﬁﬁ ﬂﬁ:gma C

mens, those of the ray only pistils,

5. Polygamia Segregata. In this or-
der the common calyx or involu-
cre encloses several smaller calices »Echinops, Globe Thistle.
or cups, which separate and sur-
round the florets, .e..c.covveceernnans

In the 20th, 21st, and 22d classes, Gynandria, Mo-
neecia, and Dicecia, the orders are founded on the cha-
racters of several of the preceding classes, generally on
the number of the stamens.

¢ Linneus had a 6th order, Monogamia, including plants with united anthers,
but simple flowers, now generally placed in Pentandria, having little affinity with

the Syngenesia.
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CATALOGUE
OF

MEDICINAL PLANTS,

ARRANGED IN THEIR
NATURAL ORDERS;

SHEWING ALSO THE LINNEAN CLASS AND ORDER OF
EACH.

DIVISION I. CRYPTOGAMIA.

Fuwner, 174.%
Boletus igniarius, Agaric of the Oak.

LicsneEnes, 179,

Cetraria islandica, Teeland Moss, or Liverwort
Rocella tinctoria, Dyer’s Lichen or Orchail.

Avrgm, 182,
Fucus vesiculosus, Bladder Wrack.

Fivrices, 194,
Aspidium filix-mas, Male Shield-Fern.

* The numbers after the orders refer to the pages in which they are described.
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DIVISION II. PHAENOGAMIA.

SECT. I. MONOCOTYLEDONEA.

I. MONOHYPOGYNEZE,

Stamens hypogynous.

Aromnex, 200.

Arum maculatum, Wake Robiny............ MoN®cra Poryaxn.
Acorus calamus, Sweet Flag,............... HEXAND. MoNOGYN.

PirERACEE, 202.

Piper nigrum, Black Papﬁ""""““"'}Tnmxnnm (D1ax-

Piper longum, Long Pepper,............ DRIA) TRIGYNIA

Piper cubeba, Cubebs,......................

GraMINEE, 204,

fi?&l]n Sil‘.t-i't'a, Dﬂt‘.jl YR AT SEm S S EEE R e

Triticum hybernum. Wheat............. :
Hordeum distichum, Barley,............ Triaxoria Dieyxr .

Saccharum officinarum, Sugar Cane,....

II. MONOPERIGYNEZE,
Stamens perigynous.
Parmm, 211.

C[IEUE h'l.l: t.Fl'ﬂl:E'a., Mﬂﬂkﬁw-trﬂgju TENER NN LN ¢-1"I"ID chlﬂ. HExﬁFDl

CoLcHICACEE, 215,

Colchicum autumnale, Meadow Saffron,... HEXAND. TRIGYNIA.

Veratrum album, White Hellebore,...... [E
Veratrum sabadilla, Sabadilla,............ Poryeaxia Moxcc.
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IN THEIR NATURAL ORDERS. 3

ASPARAGINEE, 217.

Smilax sarsaparilla, Sarsaparilla,........ DiEcia HEXANDRIA.

LivLtacE®, 219.

Allium porrum, Leeky..ocoereseiiiecicnan |

Sﬁti?umj Gar&icalvlil [(EE R TR RN L

cepa, Oniomy.ceecesacaciiananasns b i aaadtll
Aloe spicata, Socofrine Alo€y...ceneaeeeenns o HEx Moxo

perfoliata, Hepatic Aloe,............
Scilla maritima, Sguill,....ccoeeierassnnsas

III. MONOEPIGYNEZE,
Stamens epigynous.

IrmnERE, 225.

C'rocus sativus, Saffron Crocts......aveeses
: : e : A RIAND: 0GYN.
Iris florentina, Florentine Orris,......... Ll Moxocy

SciTAMINERE, 228.

_Ji‘_l.rl_ﬁnlul‘ll zin i]:IEI'.‘ Ginym.’!-ll BEEEEEL AEE B

[ 1
cardamomum, \ ¢ 20m0m,
TR N Tapend N Moxaxn. MoNOGYN.

— e ZOA0BTIR, Z000ATY, vrenrrrnan
Curcuma lunga, TUrMETIC v enssssnnnsnnnss

S —

SECT. II. DICOTYLEDONEAZA.

I. APETALEZE.

ARrisrorLocHIE, 235.

Aristolochia serpentaria, Snakeroof or
Bii.gh’wwt, iiiiiiiiiiii Adsdee @and o waid [ERE RN

Asarum europseum, Asarabaced,...... wve DODECAND. MONOGYN.

} Gyxann. HExaND.
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CururLirERE, 237.

Quercus robur, Oak,................

Quercus infectoria, Gall-nu¢ Tree or - MoN®cia PoLyAND.
Dyw’i! O&k’"'llllili##l--l. llllllllll

CoNtFER®E, 239.

Pinus sylvestris, Scotch Firy..ueseeses.

~—— larix, Larch, .....co. vevivviennnren... | MoN@c1a MONADEL-
ha}samaa, Balsam Spruce,.......... PHIA.
abies, Spruce Firy.eiveesenseesonnene

Juniperus sabina, Savine,.......ccccuvursen

communis, Common Juniper, » Di€cia MoNADELPH.
]-yda’ Gmuﬂhi.ll.‘l (LTI EEL]

SALICINEE, 242,

Salix alba, White Willow,...............

—— fragilis, Crack Willow,............ - Di®cia DiaXDR1A.
—— caprea, Greal-round-leaved Willow.

EupHORBIACEE, 244,

Euphorbia officinarum, Euphorbium,...... Dopecanp. TRIGYN.
Croton cascarilla, Cascarillay .......cccu

tiglium, Purging Croton,......... Mox®ec. MoxaDEL.
Ricinus communis, Castor-oil Pland,...

UrrIcEE, 247,

Humulus lupulus, Hop,..ese..oesssinsenr.DiEcia PENTAND.
Ulmus campestris, Elm, cieesessessssnsnsnss PeExTAND. DicyNIA.
Morus nigra, Mulberryys <esssessssessssssesce. MoNECIA TETRAND.
Ficus carica, Fig,.ccceessaasscserccssranes. +0. POLYGAMIA TRIECIA.
Dorstenia contrajerva, Confrajerva,.........TETRAND. MoNoGYN.

MyRISTICEE, 250,

Di®cra (MoNECc1A)

Myristica moschata, Nufmeg Tree,...... { MoONADELFPHIA.
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LAvRINEE, 251.

Laurus cinnamumum, Cinnamon T’.I"-‘.?E,. )
casgia, Cassia Tree,...deesvs-a0n _
camphora, Camphor Lauref ENNEANDEIA Moxo-
—— nobilis, Bay Laurel or Sweet GYNIA.
Bay., aviihalabch b oy

————— sassafras Sassafms L-::m'ei,

PoryconEE, 254.

Rheum palmatum, Palmatum Rhubarb,
undulatum, Wave-leaved Rhu- - ENNEAND. TRiGYNIA.
T D acs s i a'a e i 5 e e R A e

Polygonum bistorta, Great Bistort or
SRORO-ACER, e esrrensensonssrenens }GGT“H' TrIcYNIA,

Rumex aquaticus, Waler Dock,.........
aCEtﬂE‘a’ Sﬂﬂg:,l..-l-'!-l!-!-l'lll-l-lil]i

} HEeExAND. TRIGYNIA.

TuvMELEE, 256.

Daphne mezereum, Spurge Laurel,.........OcTtannp. MoxocYXN.

II. MONOPETALE

1. HYPOCOROLLEE,

Stamens hypogynous.

SGRDI’HULARINEEE, 261.

Veronica beccabunga, Brooklime,....... D
Gratiola officinalis, Hedge I, YES0 st use ves IAND. MoNoGywN1a.
scrophularia nodosa, Notity-rooted Fig- Diowsiiaiia A
A NGIO=
SPERDMIA,

Word,...... .

llllllllllllllllllllllllll
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SoLANEE, 263.

Atropa belladonna, Dsadty Nightshade
or Dwale,...

Solanum dulr:amam, H?’mdy thhtsﬁade

O Billersmwest; .. L. it e iasnennes
Hyoscyamus niger, Hmbune,.............
Datura stramonium, Thorn Apple,......
Nicotiana tabacum, Tobacco Pland,... ...
Verbascum thapsus, Great Mullein,...
Capsicum annuum, Cayenne or Cock-

DU P alDOY siice.. o ovrencriates

» PExTAND. Moxocyy,

JAsMINE®E, 267.

Olea europeea, Olive T'ree, vuv-...convesennnse Draxp. Moxocyx.
Fraxinus ornus, Flowering Ash,............ Porveamra Diccra.

LaBiATE, 269,

Mentha viridis, Spearmindy.......cc.eueus \
piperita, Peppermind,...........
pulegium, Penny-royal,.........
Origanum vulgare, Conimon Marjoram, | 1y pyxasra Gyaxo-
majorana, Sweet Marjoram, ’ SPERMIA.
Hyssopus officinalis Common Hyssop,...
Lavandula spica, Lavender,.. %
Marrubium vulgare, White Hﬁmﬁtmnd
Melissa officinalis, Common Balm,..... /

Rosmarinus ufﬁcinalis, Rusemary,..,...} : :
Salvia officinalis, Garden Sage,............ Draxo. I'.Inxm?ma.

BoraciNgE, 271.

Anchusa tinctoria, Alkanety.....cevv.........PENTAND. MoONOGYN.

(ONVOLVULACEE, 273.

Convolvulus jalapa, Jalap,... e }PENT”D P
—— Scammonia, Smmmony,. .

GENTIANZE, 274.
Gentiana lutea, Yellow Gentian, ..........., PENTAND, DIGYNIA.
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Chironia centaurium, Common Centaury,
Menyanthes trifoliata, Buck Bean,......

Spigelia marilandica, Perennial Worm- PExTAND. MONOGYN.

ArocyNEE, 276.

Strychnos nux-vomica, Ratsbane,.........PENTAND. MoxoGyXx.

2. PERICOROLLEZ,
Stamens perigynous.

StyrACEE, 280.

Styrax officinale, Officinal Storax,......

: it ECAND. Moxoayx
benzoin, Benjamin Tree ......... } D D. MoxoayN.

Ericinez:, 281,

Arbutus uva-ursi, Bearberryye.ceesnren.
Pyrola umbellata, Winter Green,.........
Rhododendron chrysanthum, Golden-

Howered Rhododendron,............

Drcanp. MoNoGy .

3. EPICOROLLEE,

Stamens epigynous.

ComposiTm, 283.

1. Corymbifere.
Anthemis nobilis, Chamomile,............. ]
———— pyrethrum, Pellitory of Spam,
Inula helenium, Elecampane, ... e
Arnica montana, Lanpwrd’s-aam,

Artemisia absinthium, W&mwmd,...... s SYNGENESIA  Pory.

GAMIA SUPERFLUA,

~— santonica, Saumamwwd, ......
il EhmEﬂb]ﬂ, LY EEEEE AR
Tussilago farfara, Cc—e.’.-:.qfouf ...............

Tanacetum vulgare, Tansy,......vvveee . /
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2. Cynarocephale.
- E "
Arctium lappa, Burdock vu.eesssesessess: {S"é‘fmfffﬁ‘;‘;mff;‘

SYNGENESIA PoLy-
GAMIA FRUSTRANEA.

Centaurea benedicta, Blessed Thistle,... {

3. Cichoracee.

Lactuca sativa, Garden Lﬂ-’--“m‘rﬂw----m-}SYHGEHESM Pory-

virosa, Strong-scented Lettuce,.. GAMIA EQUALIS.

I.eontodon taraxacum, Dandelion,......

VALERIANE, 288.
Valeriana ufﬁc'maha, Great Wild Vale. } TriaNDRIA MoNogY-

Tluﬂ'-, R AR R (TEETTEE TR EL R L R NIA.

RusiAce®, 289.

I{uhia tiﬂ.ﬂtﬂl’unl, Mﬂddﬂ'r, *‘llllll IllIII.‘*T#ITETnﬁxnimﬂ'HDGI"N#

CiNcHONACEE, 290.

Cephaelis ipecacuanha, Ipecacuan, ..
Cinchona cordifolia, Heart-leaved t.’,‘m.
chona,...
SR — lanmfﬂlm, mee.feﬂwzd Cm- Pexrtaxpria Movo-
GYNIA.
ChONR s wesasainas
ﬂblunglfnlm, E}Mmy-!eaﬂad
Cinchonysiessssassassasssness

CAPRIFOLIACEZE, 293.

Sambucus nigra, Common Elder,........... PENTAND. TRIGYN1A.
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III. POLYPETALEZE.
i E.PIPETALEJE,
Stamens epigynous.

UMBELLIFERE, 294. :

Anethum graveolens, Common Dill,..... "
——— . feeniculum, Sweet Fennel,..

Carum carui, Cﬂ-mmma Carawayy «vuvmeees
Coriandrum sativum, Common Cﬂﬂam'er L
Cuminum cjrmmurﬂ, [0 Ly e e

Pimpinella anisum, dnise,...
Angelica anhangeh::a, Garden Archin-
gelica,... « { PENTAND. DicyNi1a.
Conium maculﬂtum C’ummnn He:m’mi:
Bubon galhanunh Louuge—faaved Bubcm
Ferula assafeetida, Assafetida,... it
Heracleum gummiferum, Gum-ﬁemng
Heracleum, ... e —
Pastinaca opoponax, Raugh Parmtp, =as
Daucus carota, Common Carrot, .

2. HYPOPETALEZ,

Stamens hypogynous.

RanunNcuLAceE®, 299,

Delphinium staphisagria, S‘!m.ssacre, ot
Aconitum nape]lus, Wa{ﬁs bane, Por.vAND. TRIGYNIA.

Monkshood,...
Ranunculus acris, Upngﬁs Mmduw
C'rowfoot,... el
ﬂammula, Lesser Spmmart, PGL?J\NDRI A Pory-
Helleborus niger, Black Hellebore,...... GYNIA.

——

foetidus, Stinking Hellebore,

MaeNoLtAcER, 301,
Wintera aromatica, Winler's-bark-tree, ... POLYAND. TETRAGYYN.
Q
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MENISPERMEE, 302.

Cocculus palmatus, Calumba,...

Menispermum cocculus, Moonseed, . }D 1Ec1a DODECAND.

RuraceEz, 304.

Diosma crenata, Buchu,. . PeExTavDRIA Moxo
Bonplandia tnfﬂhﬂ.ta, Three-leaved Bon- 3
plandia, .. T aEIEN
Quassia slmaruha, Et:maruba Quamn:,...
- excelsa, Lofty Quassia,.......... [ roann. MoNOGYN.

Guaiacum officinale, Guaiacumy....evvss.
Ruta graveolens, Common Rué,..........

GERANIACEE, 300.
Oxalis acetosella, Wood Sorrely......ecers.. DECAND. PENTAGYN,

MaLvacezE, 307.

Althea officinalis, Marsh Mallow,....... | MoONADELPHIAPOLY-
Malva sylvestris, Common Mallow,...... ANDRIA.

GurTIFERE, 309.

Stalagmitis cambogiodes, Gamboge-tree, ... Porveam. MoNECIA.
Dryobalanops camphora, Camphor-treey....POLYAND. MONOGYXN.

AURANTIACE®E, 310.

Citrus aurantium, Orange-reée, vaiase... L PoryapELpH.ICcoSAN-
mEdj_[:a.’ Lmﬂ’tr”‘iilillllllri-il l DRIA OT PDL?.&NI’-

VINIFERE, 312,

vit'is vini.&mj t’hE Fim:lpru---til---rrllr it‘!thEHT&HDI MDHUE-!-N-

MELIACEE, 314.

Canella alba, White Canellay.... .. DopEcaxn. MoNoG.
Swietenia febrifuga, Febrifuge .S‘tmetmm, DEcaNxDRIA MONOGY-
mahagoni, Mafmgany-!ree,.... NIA.
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PoLYGALEE, 315.

Polygala senega, Senek, «ooovsrrnrssenninsen DiapeLpH. OCTAND.
Krameria triandra, Ratanhy, .......eceoees TETRAND. MONOGYN.

PAPAVERACEE, 317.

Papaver somniferum, White or Gpmm
Poppy,. . Porvanp. MoNOGYN.

— e ThEds, Red Pappy, ........ Sz

CRrRucCIFER®E, 319.

Cardamine pratensis, Cuckoo-Flower,...

Sisymbrium nasturtium, Water Cress, [ TETRADYNAMIA S1LI-
Sinapis alba, White Mustard,............. QUOSA.

nigra, Common Mustard,.........

Cochlearia armoracia, Horse Radish, ... | TETRADYNAMIA SILT-
———. officinalis, Scurvy-grass,...... CULOSA.

VioLARLE, 323.

Viola odorata, Sweet Violet, ouuue..vairaras PExTAND. MoNoGYN.

CARYOPHYLLEE, 324.

Dianthus caryophyllus, Clove Pink,........DEcaANDRIA DI1cyN.

LIiNE®E, 325.

Linum usitatissimum, Common Flaz,... | PENTANDRIA PENTA-
catharticum, Purging Flaa,...... GYNIA.

3. PERIPETALEZE,
Stamens perigynous.

CucurBrTAcEm, 329.
Cucumis colocynthis, Bitter C'ummbsr,}

Mo~x@Ecra MoONADEL-
PHIA.

Q2

Momordica elatenum., Squirting Cucum-
Ele:l" BEAR R BN R R B R RE R B
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MyRTACEE, 331.

Myrtus pimenta, Allspice-treeym.........

Punica granatum, Pomegranate,.......... | Icosaxpria Mowo-
Eucalyptus resinifera, Kino-treey......... GYNIA.

Eugenia caryophyllata, Clove-tree,.......

Melaleuca leucadendron, weesseressesesse | POLYADELPHIA IcO-
- caJEPutlsil-ll-llliltl!l sEdandmsns FEE Emnnlﬁ'

SALICARIE, 333.
Lythrum Salicaria, Loosestrife,.......ovuve Dopecaxp. Moxoe.

Rosacem, 334.
Fragariacee.
Geum urbanum, Avens or Herb-Bennet, |
Tormentilla erecta, Tormentil or Sept-}lcasann. PorLyGyN.
JOUL cveriniiisarssssenssasencaniinnses
Agrimonic.
Agrimonia eupatoria, Agrimony,......... ...DODECAND. DIGYN.
' Drupacee.
Amygdalus communis, Sweel Almond...
— amara, Bitter Almond,.........
M . persica, Penchlreg;.ve..iisnnes Icosann. MONOGYN,
Prunus domestica, Common Plumy.......
Lauro-cerasus, Cherry Laurel,...

Rosee.
Rosa gallica, Red Ros€y.ccieiveeeninnns }
centifolia, Hundred-leaved Rose,... Tcosann. PoLyGyN~.
— canina, Dog-Rose or Hep-treey......
Pomacee.
Pyrus cydonia, Quince--tre€y......oveueseenees lcosaxD, PENTAGYN.

. LecuMINosE. 338.

1. Papilionacee.
Astragalus tmgacwthus,.....mm."....\1
-CTEt\lC'I].S,u... aeaEEEEEBEE R s EEE

- VEIUSyurans.onsnssansssnnsanssnsses
Glycyrrhiza glabra, Common Liguorice,
Pterocarpus draco, Dragon’s-Blood, ..... LDI&DELPHIA DEcax-
_ _— santalinus, Red Saunders- » DRIA.

— —— erinacea, Kino-lreey.ueceesse-
Geoffroya inermis, Cabbage-{re€y... ..«
Dolichos pruriens, Cowhage, .......e.x+:
Spartiuin SCOPRTIUM, BAOO, «usesuessssrs/
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Copaifera officinalis, Copaiva-tree,........

Myroxylon perulferum, Sw&e#—mfimy Decasxpria Moxo-
Balsam-trée,... axss GYNIA.

toluiferum ? coieenereancannios

2, (Cassie.

Cassia fistula, Purging Cassi@,.......... }

senna, Sennd, .. Decaxn. MoNOGYN.

Hematoxylon -::ampechmnum ; Lagwood

MoxapELPHIA TRI-

Tamarindus indica, Tamarind-tree,...... oans

oe MiMS-ﬂE.
Acacia vera, deacia or Egyptian Tﬁam,} Porvcam. MoxN@Ecia,

arabica, Gum-Arabic-treg,......... or MONADELPHIA
_ catechu, Calechtt,...ccoannrsnsneees POLYANDRIA.

TEREBINTHACERE, 343.

Amyris elemifera, Elemi-free,.......
gﬂeadenam, Balsam uf Gilead- = OcTaND. MONOGYN.
L€y unesnncssssnsns
Boswellia serrata, Dh.banum-free, vereeeses-DECAND, MONOGYN.
Pistacia terebinthus, Chian Tm’pmﬂn&-
o I S BB S DiEciAPENTANDRIA.
lentiscus, M astich-tree,............
Rhus tuxmudendmn, Sumach or Poison }PE‘HTA‘&’DRI& Triey-
M L LY amw

RuamneE, 345.

Rhamnus catharticus, Purging Buck-) PENTANDRIA Moxo-
ihﬂ‘?’ﬂpn FEEE s EE BER AR R EE S TEIT LR GTHIA‘
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CATALOGUE

OF

MEDICINAL PLANTS,

ARRANGED IN THEIR
LINNZAAN ORDERS;

SHEWING ALSO THEIR NATURAL ORDERS.

I. MONANDRIA.

Monandria Monogynia.

Amomum Zingiber, ss.ueasssssesnes
= cardamomuli ... cieseses
e TEPENS,euvasransrnceseaens @ DCITAMINE E-

ZOAOATIA, cureremarsessenses
Curcuma 1onga,....eieenesnennian.

I1. DIANDRIA.

Diandria Monogynia.

Veronica heccabunga, ............... :

Gratiola officinalis,... & SCROPHULARINEZ.
Olea europa, .. wsrssenssssssanssei) ASMINER.
Rosmarinus ofﬁcma.hs,. } =

Salvia officinalis, ... b e

Diandria Trigynia.

See Piper in Triandria Trigynia.
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III. TRIANDRIA.

Triandria Monogynia.
(Crocus sativus, . sosseie | TRIDEE
Iris florenting, oo . comeseswecnanses
Valeriana officinalis, ...eeessssnsees 00 ¥ ALERTANZE.

Triandria Digynia.
Avena sativa, cocaie cisieiararennans
Triticum hybernum,....coccoveee.e.

Hordeum distichumy,..coieeaniacees
Saccharum officinarum,. ...ocoveess

GRAMINE.E.

Triandria Trigynia.

Fiper nigrum, ....... Asmnaaasesssening

—- longum, ..ceieia i PIPERACEE-
———= cubeba, ..

IV. TETRANDRIA.

Tetrandria Monogynia.

Dorstenia contrajerva, «.......--ss:.ss URTICEE,
Rubia t-i]lﬂtﬂru'lﬂp TTE RN IflI!I-mv-'-'RUBIACEEF
Krameria triandra, «ceeressssessssssss FPOLYGALEZ.

V. PENTANDRIA.

Pentandria Monogynia.

Atropa belladonna, ........
Solanum dulcama.ra,..“ Sh
Hyoscyamus niger,... sGakaans
Datura stramoniuy..ceeee.oeoeeses \SOLANE.E.
Nicotiana tabacumy,.........cco0eeane
Verbascum thapsus,u.eeceieeiennees
Capsicum annuum,

Anchusa tinctoria, seevee.ioan ++« BORAGINE E.
Convolvulus jalapayee..ee..
sgamlz;aénm i }Cuuvnwumcs:&*

T TR LR '\II

o

i
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Chironia centaurium,...............
Menyanthes trifoliata,.............. & GENTIANE.
Spigelia marﬂandjca,..’..............

Strychnos nux-vomica,,....... AN APOCYNEE.

Cephaelis ipecacuanha, .............

Ciﬂﬂhﬂﬂﬂ, Curdj-f.‘lliu,".“.l!Ill-l-l-Ili-iii-. C
lancifolia, . ................ [ “NCHONACEX.

oblongifolia, ..............

Dioama crenata,.....csuemsasssssienss 1
Bonplandia trifoliata, ............... § Ruracez.

Vitis vinifera, ..........eeuervnnnevnees. VINIFER E.
Viola odorata, ..........cccecnensensense. VIDLAREE,
Rhamnus catharticus,.................. RHAMNE 2.

Pentandria Digynia.

Ulmus campestris,.....coooevne .. s . URTICEE.
Gentiang Tubeay v b GENTIANE.
Anethum graveolens, ............... \

SR . s nakicrs
CArum CaYUL sersscessss AR
Coriandrum sativum,...............
Cuminum cyminum,.....ceaue......
lepmeun misul!‘: SEE ggmER B A eR EE RO
Angelica archangelica, .............. >UMBELLIFERE.

Conium maculatum,......ceeevnnnns
Bubon galbanum,. ......ccoceunienn
Ferula assafeetida....... ccoveveerens
Heracleum gummiferum, .........
Pastinaca npnpunux,,................]
Daucus earota,......sieer: onasiannes

Pentandria Trigynia.
Sambucus nigra, .............oo.oveen .. .CAPRIFOLIACE .
Rhus toxicodendron.................... TERERIN THACE #.

¥

Pentandria Pentagynia.

Linum usitatissimum ..
; Aty NE.E.
cathartietm ... ... s L '
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Dodecandria Digynia.

Agrimonia eupatoria «...coeceuceeen JRoSACE.E.

. Dodecandria Trigynia.

Euphorbia offic narum tresaravsesasessss JUPHORBIACE E.

XII. ICOSANDRIA.

Teosandria Monogynia.

Myrtus pimenta.....ccooonanarenanens
Punica granatum....e.eesssssssee e
Eucalyptus resinifera ............ee0
Eugenia caryophyllata..........eee

Amygdalus communis......essenees
e AMATAveernvnsaronneoapass
——— PEYSICA suucesrrrnnerinnas ROSACE &.
Prunus domestica..c.ccoiviiinersans
Lauro-cerasus. ...couee.vnn

MYRTACEE.

Tcosandria Pentagynia.
Pyrus cydonige.......c..oeees socasonso. JLOSACEE.

Teosandria Polygynia.

Geum urbanumie, .......c..ofieececsss
Tormentilla erecta ..ovovvenneniannes
Rosa gallica.....cccctieniiiniinannan RosACEE
— centifolifl..cosssesananarasssonses

— caniﬂﬂnuu-pu-------.---*u- R

XIII. POLYANDRIA.
Polyandria Monogynic.

Dryobalanops camphora ......vveeieee GUTTIFERE.

Papaver somniferum. ......ccovieeie L p
4110 =7:1: SRR PP GAEAVEILACE =

Polyandria Trigynia.

Aconitum napellus........cooveieenns

Delphinium staphisagria.......c... } RANUNCULACE®.
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Polyandria Polygynia.
Ranunculus acris....eseeveresenne...

flammula...........o...
Helleborus niger.......ooevsverees e
SRR (17> n s L) 1 DA

RANUNCULACE &.

XIV. DIDYNAMIA.

Didynamia Gymnospermia.
Mentha visidia.....ooe e oo
PABCTAI L s rivave it thats so
pulegiumisateait o tas i
Origanum vulgare........coouneenees
————— MAJOTANA « sierrnenennnnees p LABTAT .
Hyssopus officinalis. ...cveeenniness
Lavandula spicaeeececseeressesisises
Marrubium vulgare.................
Melissa officinalis....................

Didynamia Angiospermia.

Scrophularia nodosa..........

Digitalis purpurea ............;:::} REROFAUTARINEE,

XV. TETRADYNAMIA.

Tetradynamia Siliquosa.

Cardamine pratensis ...............
Sisymbrium nasturtium............
Binapis Alba seisiseesssierssssusamaniss
n]gl.ﬂ TR R R L R R ]

CRUCIFERE.

Tetradynamia Siliculosa.
Cochlearia armoracia .....ceeseeeces
—— ﬂﬂ:}cinaﬁﬂ L R R }Cnnc;rnnm'
XVI. MONADELPHIA.
Monadelphia Triandria.

Tﬂmﬂ.rinduﬂ iﬂdiﬂﬂn”. ST EEERE R R ER RSN IFILEGUMIRGBIEd
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VI. HEXANDRIA.
Hexandria Monogynia.

Acorus calamus weveeeessesssiccnns ee... AROIDE E.
Allfom sativim . cciieivnaesinnnnaas
_cepa ri-illl-[".llli-l'll-li-.'l"ll

pDITum #EE s s m s m o E R LILI&CEE.

Aloe spleata ....cocoeiriinianineanass
—— perfoliata.............oooieniis
Scilla maritima ........coeeeeecenaes

Hexandria Trigyma.
Colchicum autumnale..................COLCHICACE &.

Rumex aquaticus w....coeeeveuoeeens }PGLYGUHEE_
acetosa «.viiveriiiiianranans

VII. HEPTANDRIA,
Heptandria Monogynia.

ZEsculus hippocastanum............... HHIPPOCASTANEE:

VIII. OCTANDRIA.
Octandria Monogynia.

Daphne mezereum ...........oceuvuueen THYMELEE.

AmFﬁS E].'EI[]ifem LLLE LR LI NI E RS R LR R Y
. P REBINTHACE.E.
gﬂe’adensls LA LN L LA L E N AR REE LR LR TE H

Octandria Trigynia.
Polygonum bistorta .....c...cesssve... POLYGONE .

IX. ENNEANDRIA.
Enneandria Monogynia.

Laurus cinnamomum ..eeee sessessns
CHBRIE e s vovda kel a s mdans
CAMPROYA ssvevresvessessesses 2 LAURINEXE,:
NORLIRSY v sisaes
e BASSALTAS vivvvrnnsannran oes

Q 3
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Enneandria Trigynia.

Rheum palmatum...,...............
undulatum ..

}PIJI.YGDHEH-:

X. DECANDRIA.
"Decandria Monogynia.

Styrax officinale .. ...............
benzoin ..

Arbutus UVAUTSL...sersecivrssensanss
Pyrola umbellata... ¥
Rhododendron chr:,fsant.hum

Guaiacum officinale ...
Ruta gl‘ﬂ.‘FEDIEII.S
Quassia simaruba... ;
eXBEIBNG . .. b BNV caan

S‘viet'enia .t‘E‘hﬁ-fuﬁilllll EERERE S
—— mahagoni ...........ee0n.

} STYRACEE.

ERICINE &.

RuTACEZ.

MELIACEX.

Copaifera officinalis..cceccvnevasesnnen
Myroxylon peruiferum ............

toluiferum ............
Haematoxylon campechianum.... Al
Cassia fistula .. s o ke by

oL T . S e )
Decandria Digynia.

Dianthus caryophyllus................CARYOPHYLLEE,

Decandria Pentagynia.

Oxalis acetosella ........................ GERANIACE &.

X1. DODECANDRIA.
Dodecandria Monogynia.

ASarum eUFOPEUML... veesssassessassss ARISTOLOCHLE.

Canella alba...c.covueesiieivirencsnenn.. . MELIACER,
Lythrum salicaria .......... vaesasressss DALICARIZ.
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Croton cascarilla .............ce.e. -
tighium ..o EvPHORBIACE &.
Ricinus communis ...............

Cucumis colocynthis ......

CUCURBITACE E.
Momordica elaterium............ }

XXII. DICECIA.
Dicccia Diandria.

Haliz alba. iiciisieiaeineeysnnine

et — trag‘h a|llli.-llli‘ii!llFEI}SALIEINE‘ﬂ-

——— CAPYeAlseeasieersnssrnnenanane
Dieecia Pentandria.
Humulus lupulus ....ccovvennee . URTICEE.

Pistacia terebinthus...c.eevees.

1entiscus ..ueeveees } TEREBINTHACE X

Diacia Hexandria.

Smilax sarsaparilla ...............ASPARAGINEE.

Dicecia Dodecandria.

Cocculus palmatus ..

Menispermum coceulus . } MENISPERMEX.

Digeia Monadelphia.

Juniperus sabina.............. cens
COMMUILS .vvevervnnss - CONIFERE.
lrcinl'-r..l'i'l.lll."illll.

Myristica moschata.....ceevniane..s MYRISTICEE.

XXIII. POLYGAMIA.

Pﬂfygami{z Monceia.

Veratrum album.......coeuee.
Eahﬁdluﬂ (PR LR L LR

Stalagmites cambogioides .........GUTTIFERZ.

} COLCHICACE X.
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BCALIH VOB 100 0eensunninsinii
ﬂrablua s WA AR R B IJEE'UMIH'DEJEI

catechu

FEEEE AR

Polygamia Diecia.

Fraxinus ornus ...........eeeeen s ASMINE .

Polygamia Tricecia.

FiCUS CATICR +1sriecnssbusvasstins e URPIOER,

XXIV. CRYPTOGAMIA.

See page 353.
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Monadelphia Polyandria.

Altheea officinalis....ccccessssssnasnens

; MALVACEZ.
Mal'i"ﬂ. ﬁjrlvEEt-r].S FEEEE | BEE REER RS R }

XVII. DIADELPHIA.

Diadelphia Octandria.
Polygala senega......ccseereassssesesnsses POLYGALE £.

Diadelphia Decandria.

Astragalus tragacanthus............ )
CEETIBUE: cos s vasrrurnanzns
— VETLIS srvvssnncnsnnnsannnna
Glycyrrhiza glabra .....ciivieeieas
Pterocarpus draco...........ecssseees
BANEAlI NS s sssssswnesus
SYINHCeR .. ..l caaansses
Geoffroya inermis .............. seses
Dolichos pruriens.........ccoeesaess.
Spartium scopariuMu...eeesiecessss )

> LEGUMINOSE.

————

XVIII. POLYADELPHIA.
Polyadelphia Icosandria.

Melaleuca leucadendron............
e Ccagepuli ..io.hn Rt

Polyadelphia Polyandria.

} MYRTACE.E.

rrrrrrrrrrrrrrrrrrrrr

: TIACE X.
S v T e el g 1 } S

XIX. SYNGENESIA.

Polygamia Aqualis.
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Arctium lappa .......coe000000e. CoMPosITE CYNAROCEPHAL .

Lactuca 8ativa...cossssessssssssns

Leontodon taraXacuim.. ..., ceeses

VREGRE: o veensisnsswdibs }Cumrusrr& CICHORACE &.



374 CATALOGUE OF MEDICINAL PLANTS.

Polygamia Superflua.

Anthemis nobilis ....cee.ciamveenn.

pyréthrum ............

Inula helenium ......ceeeenaeees

Arnica montana ....esesesee seses

Artemisia absinthium............ pComprosiT® CORYMBIFER &
santonica .....ceeeees

R ;ﬂlﬁrix_;ensis

Tussi i IR SRS

Taﬂalé:ﬁ:mvu]gare...m........

Polygamia Frustranea.

Centaurea benedicta ...coo.e. CoOMPOSITE CYNAROCEPHALE.

XX, GYNANDRIA.
Gynandria Hexandria.

Aristolochia serpentaria ............... ARISTOLOCHLE.

XXI. MON@ECIA.
Moncecia Tetrandria.
MOTUS DiT8.ccvieressiesssaessssnsossasess. URTICEE- "
Moncecia Hexandria.
CocoS DULYTACEA wavverrrerrevesessessensnss PALMAE.
Moneecia Polyandria.

Arum maculatum .....ccieennenn s AROIDEZE,

Que-r‘cus 'Eﬂhu:'t;liia-‘- sasaEEEREREREEE gCUPULIFERJE'

Moneecia Monadelphia.

Pinus sylvestris ................

larix- ams as@ e graRER EE R R R EED C
ONIFERX.
2 halERMBR it ieamsanan

ahie& ............... Rasssnges
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MEDICINAL PLANTS.

Acacia arabica, 365
catechu, ib.
vera, ib.
Aconitum napellus, 361
Acorus calamus, 354
MAsculus hippocastanum, 369
Agrimonia eupatoria, 364
Allium cepa, 355
porrum, ib.
sativum, ib.
Alse perfoliata, ib.
spicata, ib.
Althezea officinalis, 362
Amomum cardamomum, 355
repens, ib.
zingiber, ib.
Amygdalus communis, 364
amara, ib.
- persica, ib.
Amyris elemifera, 365
gileadensis, ib.
Anchusa tinctoria, 358
Anethum feeniculum, 361
———. graveolens, ib.
Angelica archangelica, ib.
Anthemis nobilis, 359
—— pyrethrum, ib.
Apium petroselinum, 295
Arbutus uva-ursi, 359
Arctium lappa, 360
Aristolochia serpentaria, 355
Arnica montana, 359

Artemisia absinthium, 359
chinensis, ib.
santonica, ib.
Arum maculatum, 354
Asarum europeum, 355
Aspidium filix-mas, 353
Astragalus verus, 364
tragacanthus, ib.
— creticus, ib.

Atropa belladonna, 358
Avena sativa, 354

Boletus igniarius, 353
Bonplandia trifoliata, 362
Bubon galbanum, 361

Canella alba, 362
Capsicum annuum, 358
Cardamine pratensis, 363
Carum carui, 361

Cassia fistula, 365

senna, ib.
Centaurea benedicta, 360
Cephaelis ilpecauuanha, ib.
Cetraria islandica, 3563
Chironia centaurium, 359
Cinchona cordifolia, 360
lancifolia, ib.
—— oblongifolia, ib.
Citrus aurantium, 362

i medica, ih.

| Coceulus palmatus, 362
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Cochlearia armoracia, 363
——— officinalis, ib.
Cocos butyracea, 354
Colchicum autumnale, ib.:
Conium maculatum, 361
Convolvulus jalapa, 358
scammonia, ib.
Copaifera officinalis, 365
Coriandrum sativum, 361
Crocus sativus, 355
Croton cascarilla, 356
tiglium, ib.
Cucumis colocynthis, 363
Cuminum cyminum, 361
Curcuma longa, 355
Cusparia febrifuga, 305

Daphne mezereum, 357
Datura stramonium, 358
Daucus carota, 361

Delphinium staphisagria, 361

Dianthus caryophyllus, 363
Digitalis purpurea, 357
Diosma crenata, 362
Dolichos pruriens, 364
Dorstenia contrajerva, 356

Dryobalanops camphora, 362

Elettaria cardamomum, 230
Eucalyptus resinifera, 364
Eugenia caryophyllata, ib.
Euphorbia officinarum, 356

Ferula assafeetida, 361
Ficus carica, 356
Fraxinus ornus, 358
Fucus vesiculosus, 353

Gentiana lutea, 358
Geoffroya inermis, 364
Geum urbanum, ib.
Glyeyrrhiza glabra, ib.
Gratiola officinalis, 357
suaiacum officinale, 362

Hematoxylon campechia-
num, 365

LATIN INDEX TO THE

Helleborus feetidus, 361
————— niger, ih.
Heracleum gummiferum, ib.
Hordeum distichum, 354
Humulus lupulus, 356
Hyoscyamus niger, 358
Hyssopus officinalis, ib.

Inula helenium, 359
Iris florentina, 3565

Juniperus communis, 356
lycia, ib.
sabina, ib.

Krameria triandra, 363

Lactuca sativa, 360
virosa, ib.
Laurus camphora, 357
cassia, ib.
cinnamomunmn, ib.
nobilis, ib.
sassafras, ib.
Lavandula spica, 358
TLeontodon taraxacum, 360
Lichen islandicus, 353
Linum catharticum, 363
-usitatissimum, ib.
Lythrum salicaria, 364

Malva sylvestris, 362
Marrubium vuI%n.re, 358
Melaleuca leucadendron, 364
—_— cajel;;lgl;i, ib.
Melissa officinalis, 358
Menispermum cocculus, 362
Mentha piperita, 358
—— pulegium, ib.
——— yiridis, ib.
Menyanthes trifoliata, 359
Momordica elaterium, 363
Morus nigra, 356

Myristica moschata, ib.
Mjyroxylon peruiferum, 365
Myrtus pimenta, 364

Nicotiana tabacum, 356
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()lea europea, 358
Origanum majorana, ib.
vulgare, ib.
Oxalis acetosella, 362

Papaver rheeas, 363
sommniferum, ib.
Pastinaca opoponax, 361
Pimpinella anisum, ib-.
Pinus abies, 356
balsamea, ib.
larix, ib.
sylvestris, ib.
Piper cubeba, 354
—— longum, ib.
—— nigrum, ib.
Pistacia lentiscus, 365
terebinthus, ib.
Polygala sen 363
Polygonum bistorta, 357
Prunus domestica, 364
Lauro-cerasus, ib.
Pterocarpus draco, ib.
erinacea, ib.

santalinus, ib.

Punica granatum, 364
Pyrola umbellata, 359
Pyrus cydonia, 364

Quassia excelsa, 362
simaruba, ib.
Quercus robur, 356
infectoria, ib.

Ranunculus acris, 361
flammula, ib.
Rhamnus catharticus, 365
Rheum palmatum, 357
undulatum, ib.

Rhododendron chrysanthum,

Rhus toxicodendron, 365
Ricinus communis, 366
Rocella tinctoria, 353
IRosa canina, 364
centifolia, ib.

—— gallica, ih.

Rosmarinus officinalis, 358
Rubia tinctorum, 360
Rumex acetosa, 357
aquaticus, ib.
Ruta graveolens, 362

379

Saccharum officinarum, 354

Salix alba, 356

—— fragilis, ib.

—— caprea, ib.

Salvia officinalis, 358
Sambucus nigra, 360
Scilla maritima, 355
Scrophularia nodosa, 357
Sinapis alba, 363

nigra, ib.

Sisymbrium nasturtium, 363

Smilax sarsaparilla, 355
Solanum dulcamara, 358
Spartium scoparium, 364

Spigelia marilandica, 359
Btaﬁaimitis cambogioides, 362
Strychnos nux-vomica, 359

Styrax benzoin, ib.
——— officinale, ib.
Swietenia febrifuga, 362
mahagoni, ib.

Tamarindus indica, 365
Tanacetum vulgare, 359
Triticum hybernum, 354
Tussilago farfara, 359

Ulmus campestris, 356

Valeriana officinalis, 360

Veratrum album, 354
sabadilla, ib.

Verbascum thapsus, 358

Veronica beccabunga, 357

Viola odorata, 363

Vitis vinifera, 362

Wintera aromatica, 361

Zingiber officinale, 229
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ENGLISH INDEX

TO THE

MEDICINAL PLANTS.

Acacia, 365
Aconite, 361

Agaric of the Oak, 353

ﬁﬁﬂﬂj’, J64
et, 358
Allspice, 364
Almond, ib.
Aloe, 355
Ammoniac, 297
Angel.ica: 361
Anise, ib.
Asarabacca, 355
Ash, 358
Assafeetida, 361
Avens, 364

Balm of Gilead, 365
Barley, 354
Bearberry, 359
Benzoin, ib.
‘Bistort, 357
Bitter-sweet, 358
Bladder Fucus, 353
Blessed Thistle, 360
PBrooklime, 357
Broom, 364
Buckbean, 359 .
Buckthorn, 365
Burdock, 360

Cabbage-tree, 364
Cajeput-oil, ib.
Calumba, 362
Camphor, ib.
Canella, ib.
Caraway, 361
Cardamom, 355
Carrot, 361
Cascarilla, 356
Cassia, 365
Cayenne, 358
Centaury, 359
Chamomile, ib.
Cinchona, 360
Cinnamon, 357
Clove-pink, 363
Cloves, 364
Colts-foot, 359
Contrajerva, 356
Copaiva, 365
Coriander, 361
Cowhage, 3€4
Croton, 356
Cubebs, 354
Cucumber, 363
Cusparia, 305

Dandelion, 360

Deadly Nightshade, 358
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Dill, 361

Egyptian Thorn, 365
Elder, 360
Elecampane, 359
Elemi, 365

Elm, 356

Fennel, 361
Fern, 353
Fig, 356

Fir, ib.

Flag, 354
Flax, 363
Foxglove, 357

Galbanum, 361
Gamboge, 362
Garlic, 355
Gentian, 358
Ginger, 355
Guaiac, 362

Hedge Hyssop, 358
Heﬂ%inre{ 361
Hemlock, ib.
Henbane, 358

Hop, 3566

Horehound, 358
Horse-radish, 363
Hyssop, Common, 358

Tceland Moss, 353
Ipecacuanha, 360
Iris, 355

Jalap, 358
Juniper, 356

Kino, 364

Larch, 356
Laurel, 357
Lavender, 358
Leek, 355
L.emon, 362

Lettuce, 360
Liquorice, 364
Logwood, 365
Loosestrife, 364

Mackaw-tree, 354
Madder, 360
Mallow, 362
Marjoram, 358
Mastich, 365
Meadow Saffron, 354
Mezereon, 357
Mulberry, 356
Moustard, 363

Nutmeg, 356

Oak, 356

Oat, 354
Olive, 358
Onion, 355
Opoponax, 361
Orange, 362

Parsley, 295

Pellitory of Spain, 359
Penny-royal, 358
Pepper, 354
Peppermint, 358
Plum, 364
Pomegranate, ib.
Poppy, 363

QRuassia, 362
Quince, 364

Rose, 364
Rosemary, 358
Ratanhy, 363
Rhododendron, 359
Rhubarb, 357

Rue, 362

Saffron, 355
Sage, 358
Sarsaparilla, 355

361
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Sassafras, 357
Savine, 356
Scammony, 358
Senna, 365
Simaruba, 362
Snake-root, 355
Sorrel, 357
Southernwood, 359
Spearmint, 358
Spurge, 246
Squzﬁ, J55
Stavesacre, 361
Storax, 359
Sugar, 354
Sumach, 365

Tamarind, 365
Tansy, 359
Thorn Apple, 358

ENGLISH INDEX.

Tobacco, 358
Tormentil, 364
Touchwoood, 178
Tragacanth, 364

Valerian, 360
Violet, 363

Wake-Robin, 354
Water-dock, 357
Wheat, 354
Willow, 356
Winter’s-bark, 361
Wood-sorrel, 362
Worm-grass, 359
Worm-seed, 2856
Wormwood, 359

Zedoary, 355
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INDEX

TO THE

NATURAL CLASSES AND ORDERS.

Acanthaceme, 267
Acerinez, 314
Acotyledones, 172
Agrimonese, 335
Ahrizee, 172
Algze, 182
Allg:emacese, 215
Amaranthacese, 257
Amaryllideze, 224
Amentaceze, 237, 242, 243
Amomes, 228
Ampelidese, 312
Antirrhinge, 261
Apetaleze, 235
Apocyneze, 276
Araliacez, 298
Aristolochise, 235
Aroidese, 200
Artocarpese, 248
Asclepiadeze, 276
Asparagineze, 217
Asperitolize, 271
Asperule, 289
Asphodeli, 219
Atriplices, 252
Aurantiaceze, 310

Betulinewe, 243
Bignoniacese, 274

Bombace, 308
Boraginese, 271
Bromeliacese, 222
Byttneriaceze, 308

Cactee, 329
Campanulaceze, 283
Cannse, 228, 230
Capparidese, 322
Caprifoliacese, 293
Cassice, 339
Caryophyllese, 324
Cellulares, 172
Cheaetophoroidese, 182
Characeme, 187
Chenopodeze, 252
Cichoraceme, 284
Cinchonacese, 290
Colchicaces, 215
Compositee, 283
Coniferse, 239
Convolvulaces, 273
Corymbiferse, 284
Cotyledones, 198
Crassulacese, 327
Cruciferse, 319
Cryptogamia, 172
Cucurbitacese, 329
Cupuliferse, 237
Cycades, 242
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Cynarocephalze, 284
Cyperaceae, 209

Dicotyledonese, 234
Dioscorese, 223
Diospyreze, 280
Dipsacese, 287
Drupacese, 335
Drymyrrhize, 228, 230

%T{hrfanat:e, 198
n =, 199
Endgﬁzm, 199
Epicorollese, 283
Epipetalese, 294
Equisetacese, 196
Ericinez, 281
Euphorbiacere, 244
Exembryonatee, 172
Exogenee, 234
Exorhizeae, 234

Filices, 194
Fragariacese, 335
Fumariacese, 317

Fungi, 174

Gentianse, 274
Geraniaceae, 305
Globularineze, 260
Graminege, 204
Grossulacem, 328
Guttiferse, 309

Hederaces, 293
Hepaticee, 168

Hesperidee. See Aurantiaces.

Hydrocharidese, 234
Hypocorolles, 258
Hypopetalese, 208

Inembryonatee, 172
Iridese, 225

Jasmines, 267
Juglandeze, 239
Juncezm, 214

Labiatee, 269
Laurinew, 251
Leguminosewe, 338
Lichenes, 179
Liliaces, 219
Linew, 325
Lorantheze, 204
Lycopodiaces, 193

Maf'nuliaceze, 301
Malvacew, 307
Marantaces, 230
Marsileaces, 192
Melanthacese, 215
Meliaces, 314
Menispermese, 302
Mimosme, 339
Monocotyledonege, 199
Monoepigynes, 223
Monohypogyneze, 200
Monoperigynes, 211
Monopetalewe, 258
Musacem, 226
Musci, 189

Myricese, 244
Myristicese, 250
Myrtaces, 331

Narcissese, 224
Nayadeze, 200
Nopaleze, 329
Nyctaginese, 257
Nympheacez, 319

Oleacewe, 267
Oleinewe, 267
Orchides, 231
Orobanchese, 261

Palmee, 211
Papaveraces, 317
Papilionacese, 339
Pediculares, 261
Pericorollew, 279
Peripetalese, 326
Personatwe, 261
Pheenogamia, 198
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Piperaces, 202
Plantagines, 258
Plumbagineze, 259
Polygaleze, 315
Polygonew, 254
Polypetaleze, 294
Pomacezw, 336
Primulaceze, 260

Ranunculacew, 299
Rhamnege, 345
Rhinanthaceze, 261
Rhododendra, 281
Ribesie, 328
Rosacese, 334
Rubiacez, 289
Rutaceze, 304

Salicarie, 333
Salicinese, 242
Santalacese, 237
Saxifragese, 326
Scitamines, 228
Scrophularinece, 261
Simarubewe, 304

Smilacese, 217
Solanew, 263
Spireaces, 335
Stellate, 289
Strychnewe, 276
Styracere, 280
Synantherew, 283
Synorhizee, 234

Tamariscinese, 334
Terebinthacese, 343
Theacege, 309
Thymelew, 256

Ulmaces, 248
Umbelliferse, 294
Urticex, 247

Vaccinew, 281
Valerianze, 288
Vasculares, 198
Verbenacene, 269
Vincem, 276
Viniferse, 312
Violariew, 323

385
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GENERAL INDEX.

Absorbents, 12
Abrupt root, 18
Acaules, 24
Acetic acid, 140
Achenium, 105
Achlamydeous, 78
Acotyledonous, 115
Aculei, 51
/Estivation, 85
Alme, 84

Albumen, 111, 145
Alburnum, 33
Amentum, 77
Amphitropous, 115
Annual roots, 16
Annulus, 175
Anther, 87
Antitropous, 114
Apetalous, 164
Arillus, 110
Artificial system, 154
Ascending axis, 14

Bark, 31

Barren flower, 68
Beaded vessels, 12
Benzoic acid, 142
Berry, 108
Biennial roots, 16
Bilabiate corolla, 82
Bractea, 70

Buds, 39

Bulb, 19, 42
Bulbil, 42
Bulbous root, 19

Calyx, 78

—— adherent, 80

—— free, 80

—— inferior, 80

—— superior, 79

Cambiu:ltf 36

Camphor, 136

Campanulate corolla, 81

Caoutchoue, 139

Cap, 175

Capitulum, 77

Capsule, 105

Carina, 84

Carpel, 91

Caryophyllaceous corolla, 83

Caryopsis, 105

Catkin, 77

Caulis, 23, 25

Cellular integument, 31

stems, 27

tissue, 10

Central placenta, 93

Cirrhi, 50

Chalaza, 95

Chemical composition of vege-
tables, 124

Claw, 82

Cluster, 73

Cﬂl_{ ptra, 189
Co

et, 14, 114
Columella, 100
Compound flowers, 96
————— leaves, 46
Cone, 109

Conservative organs, 15
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Corolla, 80

Cortex, 31

Corymb, 74
Cotyledons, 112
Creeping root, 17
stem, 25
Cruciform corolla, 83
Culm, 25

Cuticle, 29

Cyme, 74

Dehiscence, 102
Descending axis, 14
Diadelphous, 88
Dichlamydeous, 77
Dicotyledonous, 113
Dicecious, 68

Disk, 89
Dissepiments, 92, 101
Dorsal suture, 102
Drupe, 104

Embryo, 112
Endocarp, 100
Endogenous leaves, 45
stems, 27
Endopleura, 111
Endorhizee, 114
Endosmose, 59
Endosperm, 111
Epicarp, 100
Epidermis, 29
Epigynous, 89, 93
Episperm, 111
Evaporation, 60
Exogenous leaves, 45
stems, 28
Exorhize, 114
Exostome, 95

o e—

—

False spirals, 11
Fecula, 128
Fecundation, 97
Female flower, 65
Ferns, 194
Fertile flower, 68

L

Fibrous root, 17
Filament, 86
Filices, 194

Fixed oils, 133
Floral envelope, 77
TFloral leaf, 70
Flosculous, 97
Flower, 67
Flower-cup, 78
Follicle, 108
Frons, 26

Fruit, 99
Funiculus; 9%
Funnel-shaped corolla, 81
Fusiform root, 17

Gallic acid, 143
Gemmule, 113
Genera, 158
Germination, 116
Gills, 175

Gland, 107
Glands, 51
Glume, 71
Gluten, 146
Grafting, 122
Granulated root, 20
Gum, 127
Gynophore, 91

Hairs, 51

Herbaceous integument, 31
Hermaphrodite flower, 68
Hesperidium, 108
Heterotropous, 115
Hilum, 94

Homotropous, 114
Hydrocyanic acid, 143
Hymenium, 175
Hypocrateriform corolla, 81
Hypogynous, 88, 93

Inflorescence, 72
Infundibuliform corolla, 81
Intercellular canals, 10
Intercellular spaces, 10
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Involucellum, 70
Involucre, 70

Kernel, 94

Labiate corolla, 42
Lamina, 82
%‘eaves, 43

egume, 104
Lit?um-, 31
Lichens, 179
Life-knot, 14
Liquor amnios, 95

Male flower, 68

Malic acid, 143
Medulla, 35
Medullary canal, 35
——— Tays, 34
= SCALH, (55
Mesocarp, 100
Mesosperm, 111
Micropyle, 95
Midrib, 45

Mixed vessels, 12
Monadelphous, 88
Monochlamydeous, 77
Monocotyledonous, 112
Monaecious, 68
Monopetalous, 80, 164
Monosepalous, 78

Naked, 78

Natural system, 162
Neck, 14

Nectary, 85
Nucleus, 94

Nut, 105

Nutrition in vegetables, 52

Ochrea, 50

Oils, fixed, 133
volatile, 134
Operculum, 189
Orthrotopous, 114

Ovary, 90

inferiox, 93
superior, 93
Ovule, 94

ascending, 94
— erect, 94
——— pendulous, 94
——— reversed, 94
——— suspended, 94
Oxalic acid, 142

Palese, 71

~ Panicle, 74

Papilionaceous corolla, 84
Pappus, 97
Parasitical plants, 21
Parietal placentwe, 93
Pedicel, 69
Peduncle, 69

Pepo, 108

Perennial roots, 16
FPericheetium, 189
Peridium, 1756
Perfect flower, G8
Perianth, 78
Pericarp, 100
Perisperm, 111
Perigonium, 78
Personate corolla, 82
Perigynous, 89
Peristomia, 189
Petal, 80

Petiole, 44
Phenogamic, 61
Phoranthus, 77
Pileus, 175

Pistil, 90

Pith, 35

Placenta, 92
Podosperm, 94
Pollen, 87
Polygamous, 68
Polypetalous, §2
Polysepalous, 74
Pome, 107
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Pores, 29

Porous vessels, 11
Prickles, 51

Primine, 94

Propagation of plants, 116
Proper vessels, 12

Prussic acid, 143
Putamen, 100

Quartine, 95
Quintine, 95

Raceme, 73

Radiate, 97

Radicle, 114

Radicles, 15, 16

Raphe, 95

Receptacle, 86
Reproductive organs, 67
Resins, 137

Respiration in vegetables, 60
Rhizoma, 26

Ringent corolla, 82
Root, 15

Rosaceous corolla, 83
Rotate corolla, 81

Salver-shaped corolla, 81
Samara, 107

Sap, 57, 148/
Sap-vessels, 12
Sarcocarp, 100
Scape, 69
Secundine, 95
Seed, 110
Semiflosculous, 97
Sepal, 78’

Sessile leaf, 43
Sexual organs, 68
Simple leaves, 45
Silicula, 106
Siliqua, 106

Slit vessels, 11
Sorosis, 109
Spadix, 76
Spatha, 71

389

Species, 159
Spermodermn, 111
Spike, 72
Spikelet, 73
Spines, 51
Spirals, 11
Sporules, 173
Stamens, 86
Standard, 84
Starch, 128
Stem, 23

Stigma, 91
Stipes, 26
Stipules, 50
Stoloniferous stem, 25
Stoma, 189
Stomata, 29
Strawberry, 109
Strobilus, 109,
Style, 90

Sugar, 130
Syconium, 109
Syngenesious, 68
Synorhizze, 114
Systematic Botany, 153

Table of Jussiew’s Natural
Method, 166

the Natural
ders, 167

Tannin, 147

Tap root, 17

Tartaric acid, 141

Tendrils, 50

T'ercine, 95

Testa, 111

Thecse, 173

Thecaphore, 91

Thorns, 51

Thyrsus, 76

Tracheze, 12

Transpiration, 60

Trophosperm, 92

Tuberous root, 18

Tubular corolla, 81
Turio, 41

Or-

————
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*

Umbel, 75 Ventricose corolla, 81

Umbilicus, 94 Verticillus, 76

Unguis, 82 Vexillum, 84

Unisexual flower, 68 Viviparous plants, 42

Urceolate corolla, 81 Viteﬁus, 95, 112
Volatile oils, 134

Variety, 116, 159 Volva, 175

Vascular tissue, 11

Vegetable acids, 140 Wax, 136

———— alkalis, 144 Whorl, 76

————— respiration, 60 Wood, 32, 126

Veil, 175 Wrapper, 175

Ventral suture, 102

FINIS.

FRINTED BY NEILL & C0., OLD FISHMARKET.
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