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ADVERTISEMENT. 

Aw elementary work on Botany, adapted for the use 
of Students of Medicine, has been much wanted. 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 

resent knowledge of the science, and form a : 
i tubrodietion to the study of the genera and species fe 

plants. 

Before commencing the study of genera and species, 
it is necessary to acquire a knowledge of the structure 
and functions of the different parts of plants, of the | 

terms employed in botanical descriptions, and of the Se 

principles of some method of classification, This _ 
work, accordingly, consists of two parts. In the first _ 
there is given as minute an account of the structure 
and functions of the various organs of vegetables, as 
consistent with the plan of the work, while care 1 

n taken to avoid too much detail on + matters which, 
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in the present state of our knowledge, do not lead to 

any useful application. The appendix contains an — 

ample Glossary of terms alphabetically arranged. 

The second part consists of Systematic Botany; 

and includes a full explanation of the Natural Method 

of Jussrev, the characters of the most important of 

the Natural Families which have been pointed out, an 

account of the uses to which the plants in each family : 

may be applied, and an explanation of Dz CaNpoLue’s, _ 

_ Linp.ey’s and the Linnaan Systems of Classification. 

The ultimate object of all botanical knowledge is an 

acquaintance with the uses of plants; under each na- 

tural order, therefore, I have given an account of the 

properties of the leading plants which it contains, un- 

der the heads of Economica, Mepicinan, and 

_ Porsonous properties, so that at one glance a con- 

_ densed view may be obtained of the general character — 
of the family, and a list of the most important pro- Fe 

duets which it affords. - 
_ Full tabular views of the methods of Linnaeus and 

_ Jussieu are added, and also tables shewing the medi- 

_ einal plants arranged in their Linnean and Natural 
_ Orders, so that the situation of any plant in either of _ 
_ these arrangements may be easily found. If the stu- : 

dent be well acquainted with these two methods, and 

at is _ ie snaeresheads sequred muchin- 
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A knowledge of the simple and beautiful system of 

Linnzus is almost indispensable for acquiring a know- 

ledge of plants ; but to study Botany as a science,— 

to view plants as component parts of one great system, 

—to examine their mutnal relations and affinities, the 

connection between their internal structure and exter- 

nal characters, and between these and their properties, 

we must have recourse to the comprehensive and _ phi- 

losophical system of Jusstev. 

Till within these few years, almost all the elemen- 

tary works on Botany in this country were devoted 

chiefly to an exposition of the Linnean method of ar- 

ranging plants, and hence were very imperfect in a 

medical point of view, as it is only by means of the — e 

Natural Method that Botany, as a science, ean be ap- a 

plied to Medicine. Now, however, the importance of 

natural classification is beginning to be more highly 

estimated, and a knowledge 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 eminent botanists, both at home and abroad ; and 

the development of this system forms a prominent part 

in the best elementary works. It is hoped, therefore, : 

that a work which comprises in a small compass the 

z Anatomy and Physiology of Vegetables, the Princi- _ 

ples of Natural Arrangement with the Characters and _ 

edicinal History of the Natural Orders, and an ex- 



viii ADVERTISEMENT. 

position of the Linnean System, may prove useful to 

the Student of Medicine. 

The present edition has been considerably enlarged, 

so as to adapt the work to the more extensive know- 

ledge of the science now required of the medical stu- 

dent. 

EDINBURGH, 

May 18, 1839. 



OUTLINES 

OF 

MEDICAL BOTANY. 

INTRODUCTION. 

Ae een t;. from the Greek pe gO CBotuhe). an 

hers or plant, is the term applied to the science which treats 

of plants. It includes, in its widest signification, an account 

of the Structure, Compostrion, CHARACTERS, FUNCTIONS, | 

Hasrts, Mersops of Crassiryinc, Propertiss, and Uses 

of the objects which compose the vegetable éreation,—in_ . 

short, all knowledge relating to plants. It is trulyascience, 

embracing the description of an extensive series of mutually 

‘related phenomena, and the examination of the laws by _ 
_which they are regulated. ae 

2 In plants we find an apparatus more or less ¢ 

designed for the performance of particular offices, nece 

_to maintain their existence, advance their growth, : 

e various products they are destined to bear. — 
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together, and, by their joint operation, conducing harmoni- 

ously to one great effect. The offices performed by the ap- 

paratus of plants are termed their Functions: the various 

parts of their apparatus are termed Orcans. 

3. In studying any machine, we must make ourselves ac- 

quainted with the structure and relation of the separate 

parts, before we can understand its operation when in action. 

In like manner, in studying Botany, we must, in the first 

place, acquire a knowledge of the StrucTuRE OF THE oR- 

cans or Pants. This is the ground-work of the whole. 
This department of Botany is termed VeceTaBLE ANaTo-~ 

my, or VeceTABLE OrGaNocrapuy: and should include, in 

its fullest extent, the structure, composition, and characters of 

plants. It makes us acquainted with the size, form, struc- 

ture of the whole plant, and of its organs, and the relative 

situation of its different parts; and informs us of what ma- 

terials the whole is composed. 

4, But a plant is a living being, and there are motions 
and changes going on within it during the whole period of 
its existence—there are certain actions performed by its 

__ organs. Knowing the construction of each part, and the 
ee a ion of the parts with each other, we can then enter 

“upon the study of the machine when in action, that is, of the 
uses, or, Funerrons of THE Orcans or Puanrs, the se- 
cond great division of the study of Botany, termed VecErTa- 

pie Puystooey, and including the Functions and Habits 
of plants. It is termed ‘‘ Physiology,” from the Greek 

words gues (Phusis) Life, and Ayes (Logos) a discourse— 2 

the vital functions being the subject of this branch. ee 

5. These two branches embrace all natural knowledge 

relating to vegetables—their structure, functions, and all — : 
ae those relations with the external world which affect their _ 

: _ condition ; and may be included under the term Puyrotocy, _ 

meaning ‘t knowledge concerning plants,” derived from the _ 

‘Bat plants hoe a _ considerable resemblance to anle 

| —_—- Qurey etn a plant, and raitth Logos), a a 
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other in the structure and functions of their leading organs, 
and there would be a needless repetition in describing fully 
the anatomy and physiology of each plant. A description of 
any organ or function in one plant, will apply to the same 
organ or function in a great many plants, and, with some 

slight variation, to numbers of others. Hence Phytology is 
conveniently divided into General Ply ytology and Special 
Phytology. 

7. Generat Puyrotoey,* has to do with plants in gene- 
ral. It describes the structure, functions, habits, &¢. of those 
leading varieties of organs which are common to all plants, or 
to any considerable class. It is in a manner, a generalization 
of the whole phenomena of vegetation. It is, more special- _ 
ly, the Science of Plants—selecting the leading features and 
general laws which pervade the vegetable kingdom. 

8. Speciat Puyroiocy, sometimes termed Phytography, 
_ or Descriptive Botany, gives an account of each particular oe 

kind of plant. It embraces those 
ture, &e. in which individual silenia elle Searels ek. jugs 
It presupposes a knowledge of the general structure and 

functions of the organs, but describes those peculiarities in 
which any particular organ may differ from the same organ 
in other plants. It might be’ termed Individual Botany, as 
its office is to describe each different kind of plant. It is 
the subject of those botanical works termed Fioras; and is 

the ultimate aim of the botanist. Before it can be under-— 
stood, it is obvious that the student must be familiar with — 
General Phytology. 2a 

9. In order to understand the descriptions of plants in a = be 
Flora, or special Phytology, two other branches of bo- ¥, 

= tany must be studied —Boranicat Terminotoey (or Gt 
scat and Boranicat Taxonomy (or Systema 
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10. Borantcan Termtnoxocy includes an explanation of 

the terms which are applied in botany to express those pe- 

culiarities in form, structure, colour, &c., by which the same 

organ may differ in different plants, and by which therefore 

different plants may be described and distinguished from 

each other. These peculiarities are what are usually term- 

ed the characters of plants. Most plants, for example, pos- 

sess the organ called “a leaf’; and it is of the same gene- 

ral structure in all. But in one plant the leaf is ovate — 

(oval), in another lanceolate (shaped like a lance), in ano- 

ther downy, in another bristly, &e. Borantcan TERMINO- 

LoGY gives the precise meaning attached to these termsin _ 

the language of Botany. Grnerat Payrotocy has pre-_ 

viously explained the ordinary structure and functions of — 

leaves. 

11. Borantcat Taxonomy, from the Greek words, ra%s, 

(taxis) order, and vozes (nomos), a law, unfolds the affinities 

or relationships found to prevail between different tribes of 

plants ; expounds the principles on which plants are classifi- 

ed, that is, grouped together in divisions and subdivisions, 
that we may easily acquire a knowledge of them; and de- — 

_ seribes the characters of the classes and orders in which 
they are arranged. Besides facilitating the study of pla 
in general, a grand practical object of Systematic Botany 
to make us acquainted with the relations between the p 

perties of plants and their structure, that we may be enabled 
from the latter indication to judge how far plants that may 

_ be new to us, may be rendered serviceable, or how far the 
are of a noxious nature, and must be avoided. 

12. Taken in the widest sense, Botany should include 
_ knowledge of those properties of plants which render 
_ serviceable to man—furnishing him with shelter, | thi 
implements, nutriment, and medicine—and those p 
which render some ee so ee that 

to avoid. 
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13. The present work on Botany will embrace 

VEGETABLE ANATOMY 

VeGETABLE PaystoLocy 

BorantcaL TERMINOLOGY ; 

BorantcaL Taxonomy; 

constituting the principles of general Botany, and which will 

enable the student to understand the arrangement and de- 

scriptions in any Fiora ; and 

Those details in the History of the Natural Families, 

which are interesting to the medical student.* 

\ or GeNERAL PuyToLocy ; 

14. We have above attempted to convey a general sketch 

of what the science of Botany embraces, that the student 

may have some idea of the field of study on which he is 

about to enter, and the path to be pursued. In commencing 

the study, it would be desirable if we could also furnish him 

eaten. of Botany, that he may know the limits by which 
plants are separated from other bodies, and have a correct 

ss notion a what are to be the objects of examination. 

15, This, however strange it may appear, it is impossible 

to do, except in a general way. ‘There is not one absolute 
and exclusive character by which a plant can be defined, 

which would include all plants, and exclude all objects but 

plants. A mathematical figure can be defined with great — 
precision, as for example, a PARALLELOGRAM, —a plane 

right-lined four-sided figure, of which the opposite sides are _ 
parallel to each other. This is precise: it describes that | 

particular figure, and cannot be applied to any other figure. _ 

as there are none such belonging to plants which are not — 
found in animals. Nor can we distinguish them by nega- 

ves, as there are many undoubted animals; which yet ap- 

Dose te cuatro te Fain nla wer Taxon. 

with a precise definition of a plant in general, the subject _ 

But it is not so with the objects which compose the vegeta-_ = 

ble kingdom. We cannot define them by positive qualities, 
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proximate very closely to vegetables in the absence of those 
features which characterize the generality of the animal 
creation.—We must supply the place of a definition of 
plants, by a general view of their station among the works 
of ag 

The objects which compose the material world have 
fas arranged in two grand divisions, according as they 
possess or are destitute of that mysterious principle called 
Lire, or, Viratrry,—These are, the Animate and the In- 
nimate creation, or, Organic and Inorganie bodies. Of the 

former we hive an example in any plant or 
_ Stone, water, the air, are illustrations of the latter. 

17. The first, Axtmare or Orcanic bodies, are ¢ 
terised,—Ist, by possessing an organic structure ; th 
being composed of a Tissur or Ces, or CELLs AND ” 
THROUGH WHICH FLUIDS CAN CIRCULATE} and, in most 

eee 

in form and structure, and adapted to different uses,— 
___ thus of a heterogeneous structure. 2d, By their power 
assimilation, that is, introducing into their internal parts. 
new matter lane from their own, forming it into tissue 

- ternal : agents, and of their own elements upon each other. 
4th, By performing certain actions or functions, and pr 
senting a continual series of changes during the course o 

: _ existence. 
ie Where these four features are presented, there. 
oa of tire: the ogee is an organized and 1] 
being. = 
19. There are other inlerestinis characteristics of 

bodies. — 5 ‘They have the power of re 
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They decay or die at some definite period, the same in the 

same kind, and apparently not from the action of external 

forces (?), but from the simple exhaustion of their organs ; 

being then decomposed, that is, resolved into the condition 

of inorganic matter, and obeying the laws to which it is sub- 

ject. 8. Their integrant parts are (generally) so mutually 

dependant, that a small portion detached cannot maintain a 

separate existence. 9, They consist of solid and fluid parts, 
intermixed according to a regular order. 10. Their che- 

mical composition is very complex. 11. Their bulk is li- 

mited in each kind. 12. Their external surface is smooth 

and rounded, seldom formed into a regular plane or angle 

—never crystalline. 13. They cannot be formed by artifi- 

cial means. 

20. InanimaTe or Inoreanic Bopres, constituting what 

is commonly termed ‘* the Mineral Kingdom,” are very 

different. They are of a homogeneous texture, each being . 
alll solid, all fluid, or all aerial, and their particles being si- 

si milar throughout in form, arrangement, and chemical com- 
position, They grow* by the addition of matter already 
similar to their own, and only at their external surface (by 

justa-position.) They have no power of resisting external 

agencies. ‘They have no power of reproduction. They 

cannot restore any parts that may have been injured. They 

have no definite period of decay, being capable of existing 

unchanged for an unlimited period, when not subjected to 

any external destroying influence. Any part detached pos- _ 

sesses the properties which belong to the whole, and can _ 

maintain an independent existence. They are comparatively ea 
_ simple in chemical composition. They are unlimited in size. _ 

Their external surface is angular, and they tend to a erys- = 
| talline form. Many of them can be formed by artificial z 

is ‘The following table will present a more e string ee = 

5 cee tices ocieegi bie ieee tae ts hee 
Pak mei crtnmally, ee ee aS 
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of the leading distinctions between Organic and Inorganie 

bodies: 

ORGANIC. 

Structure Heterogeneous. 

Grow by intussusception and 
assimilation. 

Perform a series of actions. 

Under the influence of vital 
laws, which for a time resist 
or modify the usual action of 
the chemical and mechanical 
laws. 

Can form a similar being. 

Can repair injured parts. 

Duration definite. 

Integrant parts are dependent | 
on each other. 

Consist of fluids and solids. 

ition complex. 

VEGETABLES. 

Sensibility, or the consciousness of existence, 

InorGAnic. 

Structure Homogeneous. 

Grow by simple juxtaposition. 

May remain inactive. : 

Solely obedient to the ordi 

physical laws, (chemical 
echanical. ) = m 

Have no reproductive 

Cannot repair injured 

Duration indefinite. ° 

ie nt soil, are destitute of any consciot 
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tracting on the application of an external stimulus, termed 
_ Irrrrasmaity. This property is found in parts of some 

plants. But no locomotive power is observed in them. 
23. As a general distinction, the concise definition’ by 

Linnezus is admirable, “ Minerals grow; Vegetables grow 
and live; .Animals grow, live, and have feeling.” These 
differences, so well marked in the higher orders of each, as 
a Tren, a Man, disappear in the lower grades, where the — 
animal and vegetable kingdoms approximate, and it is often 
very difficult to distinguish them from each other. It7is thus 
impossible to give diagnostic marks between these two great 
divisions of animate nature, which shall include all the genera, 
because some of the tribes resemble each other so much. 
They meet at the lower series of the scale in each, and 
pass insensibly into each other. Many of the Polypi are en- 
tirely destitute of the power of voluntary motion, and would 
appear to be almost destitute of sensation; while some of 

_ the lower tribes of Algw, as the Oscillatorie, possess — i 
_ Ddility in so high a degree that some have pro 
them in the animal kingdom. The Polypi vaginanti were 
placed among vegetables in Tournefort’s arrangement; and 
Sponges are considered as animals by some, while others re- 
gard them as plants. Lately, some species of Conferve, 
formerly regarded as plants, have been removed from vege- 
tables and placed among the simplest tribes of the animal 
kingdom, by the eminent naturalist, Bory de St. Vincent. 

_ It has been conjectured that there are particular forms of 
organic germs which can produce either animals or vege- 
tables. Some cryptogamic botanists hold the singular doc- 
trine, that in some instances, metamorphoses of plants inte. 

crystalline texture. — eg 
eaeeemd of —— eens oceurs voy in 

animals, and of these animals into plants again, occasionally 
_ take place. And Agardh threw out the conjecture, that 
the mineral kingdom approaches the other two classes of __ 
Asture, in some of the simpler Algz, which have et one 
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the simpler tribes of the animal and vegetable creation. In 

the Hicuer Orpers, the differences are marked, as the fol- 

lowing table will show :— 
* $ 

PLAntTs. 

Fixed to one spot. 

Devoid of sensibility or con- 
sciousness of existence. 

Have no nervous system or 
senses for communication 
with the external world. 

May form new individuals from 
simple division of their trunk. 

Can live on inorganic matter 
alone, 

Have no internal cavity or sac 
(stomach) for receiving their 
food, 

Contain much solid matter. 

Consist of few elements. 

_ Saye ts sirwstare, and pos- 
sessed of few organs. 

INTRODUCTION. 

(ch Lieont ne 

ANIMALS. 

Have the power of locomotion. 

Conscious of their existence. 

Possessed of a nervous <— 
and senses. 

Cannot reproduce new indiy 
duals by division. 

Feed only on organized bodies 
—animals and vegetables. 

Have a stomach, or internal re- 
ceptacle, into ‘which their food 
is first received. 

Contain a large proportion 
fluids. ee 

Elements more numerous. 

Contain a large proportion « ~ : 

ig Ua in structure, and 
a great variety of organs. 

. OF the above, perhaps the most charscteriille 
iver pint of dition ithe bene stab 

- domed nick remiaine = Gene, Gis jiee. OA ata 
os & bo 
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of burning will decide the question. The smell of a burnt 
bone, coralline, or other animal substance, is so peculiar, 

that it can never be mistaken, nor dove any known vegeta- 

ble give out the same odour.” 
27. A remarkable property of aon though not a 

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 exemplified in seeds, bulbs, 

and grafts ;—the life and growth into a new plant of a part 

detached from the trunk ;—the readiness with which they 

throw out new parts, repair what appear to be very serious 
injuries, and adapt themselves to the most unfavourable cir- 
cumstances. The operations of grafting, and of propaga- 

tion by slips and layers, the sprouting of young shoots from 

trunks which have lost their connection with the soil, and 

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 — 
rate existence when placed in a favourable situation. __ 

28. Another peculiarity of plants may be observed in the 
extreme simplicity and uniformity of their internal structure, 
and the small number of separate organs by which their 
functions are carried on. This might be anticipated, since 
we have seen that the vital functions of plants are fewer and 
inferior to those of animals. In animals, we have heart and 
blood-vessels ; brain, spine, and nerves; stomach, and in- 

testinal canal; and several other systems of organs; which, 
differing in a marked degree in structure, point distinctly 
to different vital functions which they perform. Now, dis- 

__ tinctly marked organs, or systems of organs, are fewin plants. 
__ Those performing the most important parts, are spread 

over the whole plant, (as the bark), and are of an uniform 
_ structure every where ; and, such in general is the simpli- a 
_city and minuteness of the organs which carry on the life of 
plants, that we have been unable to acquire a very complete _ = 
eee. of the functions of Ss All the a eee 
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bear, in their minute structure, such an analogy to each 
other, that we cannot detect those structural differences, 

which are the first clue to the discovery of differences in 
function. Except in the case of the flowers, there is no part 
of the vegetable system in which the adaptation of structure 
to perform a certain function is exhibited with that clearness 

which strikes us in contemplating the system for the circu- 
lation of the blood, that for digestion, for respiration, for 
vision, for motion, for hearing, &c. in animals. Plants are 
much more than animals, of a homogeneous structure. — 
Hence, our knowledge of the physiology of vegetables is very 
imperfect. 

29. A very striking point of distinction between animals 
and vegetables, is found in the character of the nutriment 
by which they are supported. Animals derive their sus- 
tenance solely, from previously organised matter; while — 
vegetables can live and flourish upon inorganic matter alone ae 
and indeed their food may be considered, even when formed 

_ from organic substances, as reduced to an inorganic state 
before being taken in. Animals either live upon vegetables, — 

or upon other animals, whose support has been derived from — 
the vegetable kingdom. Indeed, not only do animals depend - 
upon plants for their immediate subsistence ; but it is by the 

_ growth and decay of suecessive series of plants, from the 
humblest tribes upwards, that a barren rock becomes cover- 
ed with a soil, and that a poor soil is rendered capable of | 
rearing those higher classes of vegetables which give sup- 

port to the animal creation. Vegetables may exist (and 
_ do) where there are no animals, but without the vegetable 

creation the race of animals would soon become | 
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bodies. Plants may be thus designated—the pioneers of the 
organic creation—the first links in the great chain of life. 

30. Plants, then, occupy a station, intermediate between 
inorganic matter and animals ; differing from the former in 
possessing Lirr (18), and from the latter in being destitute 
of the higher and more complex vital functions with which 

animals are endowed. 

31. Generally speaking, a plant may be defined as a living 
being, destitute of sensation and any power of voluntary 

- motion, arising from the growth of a sEED or BUD, consist- _ 
ing of a tissue of CELLS, or CELLS and TuBEs, which contain 
and circulate fluids, fixed to one spot by a Root, from 
which a stalk or stem grows upwards, which bears and 
spreads out to air and light, Leaves and rtowers, from 
the latter of which proceeds the rrurr, containing the sEED, 
similar to that from which the plant sprung, and capable, 

_ when placed in a fit situation, of becoming a similar plant. Ss 
= This general description, while it includes most of the fami-- 3 

% ~ Tiarly known tribes of plants, still excludes a certain class of 
vegetables. But it applies to the best known—the flower- 
ing plants. 



PART I. 

GENERAL PHYTOLOGY; 

EMBRACING 

VEGETABLE ANATOMY AND VEGETABLE 

PHYSIOLOGY. 

32. Turs first part of our work we shall divide into six 
Sections. 

I. Ultimate Anatomy of Vegetables. 

Il. Anatomy of the Nutritive Organs. 

lif. Physiology of the Nutritive Organs. 

IV. Anatomy of the Reproductive Organs. 

V. Physiology of the Reproductive Organs. 

Vi. Chemical Composition of Vegetables. 

33. As the words of a language are made of varying com- 

Dinations of a few simple letters; as the chemist forms his — 

endless products of a few simple elements; so the varied 
organs of the vegetable are made up of a few simple struc- _ 
tures or tissues, to which, by continued dissection, they may — 

——. When we have arrived at these, we can go 
er" esteeas tissues oh gees — 
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tabi aa ne oe are the ultimate results of the separation’ 
of parts and examination of structure which constitutes — 

Anatomy ; the description of these may be termed the Ou 
MATE Anatomy or VEGETABLES. 

. The varied organs, familiar to every one as distinet 

ae of the plant, the root, leaf, flower, seed, &c. are con 

: veniently divided into two sections, the Nutritive and the 
ReEpropuctivE Organs ; and the physiology of these, treat- 
ed separately from the Anatomy or simple description 
the sri gives the four Sepia ic ores above. 

ae =. The progress of chemistry has unfolded so inva 

the chemical constitution of plants, that this branch ea 
be overlooked in a general account of the vegetable creation. 
Accordingly, a sixth section is added, containing an ac 
of the general chemical composition of the —. 
of eae and secretions of vegetables. 



SECTION I.. 

ULTIMATE ANATOMY OF .VEGETABLES. 

_ 36. VecETaBLEs are composed of solids and fluids. The 

former give firmmess and stability to the vegetable frame ;— 

according to their mode of arrangement, determine the pe- 

~ culiar structure and form of the plant ; contain and circulate 

the vegetable juices ; and deposit them in their proper places. 

The fluids support the life, and continue the growth of the 

vegetable, by supplying it with nutritious matter. This 

matter is modified, and deposited in appropriate situations 

by the previously existing solids, excited to action by pecu- 

iar stimuli, and regulated by the vital principle ; and thus 

successively the various amie — : 

constitute the 
37. The solid part of pease dein whatever quarter it be 

= taken, when minutely examined, is found to consist of an as- 

ssemblage of very small cavities, bounded by an extremely de- 

licate film or layer of vegetable matter, termed Memsrane. 

The whole plant consists of a tissue of such cavities, varying 

in form from 4 sphere to an elongated tube, and frequently 

having an extremely slender vegetable Frere crossing or 

wound round the sides of the cavity. In dissecting any 

part of a plant, we can proceed no further in the separation 

of parts; and, accordingly, memBRANE and FIBRE are th 
last (or ultimate) structural constituents of the Madea ; 

Batre eerste MEMBRANE. 

as an SR fine delicate film, Svieesll = 

; stolen tg nis bee i 
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sents no apertures or passages through it, which can be de- | 
tected by our present means of examination, though, from 
the phenomena of vegetation, there can be no doubt that it 
is capable of giving liquids a passage through its substance. 
The cavities which it forms frequently contain fluids, which 
afterwards disappear from them. It does not in general 
present any tendency to divide in one direction more t 
another ; so that at present it is regarded as a pa 
elementary form of vegetable matter. 

39. Dots observed on the elementary membrane 
sometimes been conjectured to be apertures for the pé 
of fluids ; but it is now generally supposed that these « 
merely thicker or thinner parts of the membrane, or sm 
grains of vegetable matter adhering to it, or arise from the 
modification of the vegetable fibre on the membrane, more 
or less adhering to it at different parts. 

’ 

+. 

VEGETABLE FIBRE. 

40. This seems to be another primary form of ve 

Inatter, seppesring as a slender tec, of extreme | 

oe ‘somewhat hooked at the extreity Sometines 
i hes 

gans—the cual of those party which, by > 
modes in which they a1 are — or ——_ 
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third tissue, intermediate between these two, is generally 
_ added; so that there are three vegetable tissues to be de- 

-__ seribed. 

CELLuLaR Tissux, 
Woopy Tissvr, 
VascuLar Tissvus. 

42. Of these, though ultimately sufficiently distinct, cel- 
lular tissue is believed to be the origin or basis: it is the 
only tissue universally found in plants, and is often the only 
tissue in parts in which the other forms become afterwards 
developed ; as, for example, in seeds. 

L—CELLULAR TISSUE. 

45. The cellular tissue consists of a series of | sphere 
or short tubes—promiscuously termed s— ae 

ering to each other, formed of the thin, transpa- 
rent, and colourless vegetable membrane, and having occa- 
sionally fibre wound round their inner surface. Each cell 
is complete in itself, the wall or partition between two adjoin- 
ing cells being, therefore, formed originally of two layers of 
membrane, though sometimes incorporated in one Jager 
The partitions may often be separated by boiling the cells ee 
pith or soft pulpy fruits in water or in nitrie acid. As = 
already mentioned, under membrane, there are no visible 
pores in the sides of the cells, though there is no doubt that — 
they give passage to fluids. The function of the cellular” 

. tissue is to contain fluids, and: give: them: a. pemage Tig B 
2 directions. 
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In the medulla or pith, where the cells are exposed to conside- 

rable pressure, but that pressure is tolerably equal on every 

side ; each cell being pressed upon by twelve surrounding 
cells, its sides are flattened at the points of contact, and it 

becomes the plane twelve sided figure called a rhomboi- 

dal dodecahedron—a figure which presents a hexagonal sec- 
tion. In the wood and bark, which contain woody tissue 

and vascular tissue as well as cells, and where the pressw 

is chiefly lateral, the cells become elongated, and are streteh- 

ed out into a tubular or cylindrical form, frequently tap 

at the extremity. 

45. In many cases the cells or vesicles have a fibre wo 

spirally round their inner surface. The coils of the fibre 
sometimes close to each other, sometimes a little apart 
some instances the coils cross each other, and they are oce 
sionally branched. The coils of the fibre are som 
closely united at one part, and separate at others, 
gives the appearance of slits, or dots on the side of the 
and Mr. Slack, who has studied with great care the 
with streaks, &c. on their sides, refers the appearances of 
or pores in the sides of the cells, to the different way 

_ which the vegetable fibre passes over the surface of the 
eo e, closely incorporated with it at some places, 

at others, crossing and interlacing, &e. 
46, The cellular tissue was formerly called pulp or at 
= chines: To the elongated tapering form of cells which 

_ lap each other at the extremities, found in the wood 
_ bark, Livx applies the term prosenchyma. These ar 

called fusiform cells or closters. He confines t 
parenchyma, to the cells of the leaves, pith, medu 

_ &e., in which, though occasionally elongate 
taper and overlap at the extremities, but fit 

_ compactly to each other. And all the soft su 
oes, heghierarmemnre nia xp 

4 In some forms of elongated 
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then form continuous tubes of considerable length; retaining 
at the sides the marks of the partitions which formerly divid- 
ed them into short cylindrical cells. These are found chiefly 
in the wood. They were formerly considered as belonging 
to the vascular tissue, and were termed dotted ducts, beaded 
VEssELs. They are now called vastrorm tissue. They 
form the largest tubes found in the vegetable tissue ; it is 
the section of the vasiform tissue which presents the large 
apertures seen in a section of the oak, cane, or other stems 
of plants. The dots on the sides are granules, or are caused 
by a fibre winding round them, adhering intimately at some 
parts, and more loose and somewhat detached at other parts. 
This tissue gives passage to fluids. 

48. Besides the cellular tissue formed of membrane, there 
are some varieties in which a fibre is seen developed on the 
inner surface of the cell. And even fibre alone has been, in 
some instances, observed, coiled up into a sort of cell or 
vesicle. Thus there are three varieties of the cellular tissue 
areey alone—membrane and fibre—fibre.” 

. The cellular tissue formed of membrane = is 
y as the most abundant. The other vagieties, “ particu- 

larly that consisting of fibre alone, are comparatively rare. 
When cellular tissue is spoken of, it is usually the membra- 
nous variety that is meant. 
50. In size, the cells vary considerably —usually from 
1. 300th to 1-1000th part of an inch in diameter. A com- 
mon size is 1-400th. In “plants in general, they are largest 
in the pith or medulla. They are usually large in aquatic © 
plants, being sometimes found there not less than 1-30th 
inch in diameter. In the family Cucurbitacex also they are 

- The tapering cells of the Prosenchyma are sometimes 
not more than 1-3000th inch in diameter. : 
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These were supposed by M. Kieser, to be the principal chan- 

. nels through which the sap ascends. The ‘“ vital vessels,” 
or “ ducts of the latex” of M. Schultz, which are found in 
the bark near the surface, and anastomose (branch and join 
frequently), are considered by some to be intercellular canals. 

52. These intercellular passages are frequently distended, 
and form large cavities, filled with the peculiar secretions of 

the plant. These were formerly termed proper vessels, (vasa 
propria), from containing the proper juice. They are of 
various forms, round, cylindrical, &c. The term “ recepta- 
cles” is now frequently applied to them, as they contain the 
peculiar secretions, or detached fluids, as oils, belonging to — 

the plant. 
53. Some plants, particularly aquatics, present a regular — 

series of cells of a very large size, filled with air. These are 

termed air-cells, or lacune, and are supposed by some to be 

caused by rupture of the cellular tissue, by others, to be dis- 
tensions of the intercellular spaces. They assist in. elevat- 
ing”aquatics towards the surface of the water. = 

54. The contents of the cellular tissue are generally fluids. 
In many parts ¢hey contain small granules or globules, scat- 
tered through the liquid, which remain attached to the sides 
of the cell after the liquid has disappeared, and the cell 
dry. These globules are of a greenish colour, and along 
with green coloured fluid, are the source of the colour in 
the parts of a greenish hue. In other parts the colour seems 
to be entirely owing to the liquid the cells contain, as in the 
colours of flowers, the sides of the cells themselves being co- 
lourless. Granules found in the cellular tissue are regarded 
by Turpin and Raspail, as the source of the growth of cel- 
lular tissue—as young cellules—the seeds, as it were, of t 
future cells or vesicles. They are called globuline by Tur 
pin. They are supposed to constitute starch. 

55. Scattered through the cellular tissue, in 
lular passages, according to some, and in the 
ing to others, needle-shaped crystals are often 
Raphides. They are composed, some of | 
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some of oxalate of lime. They have been observed in the 
juice of the Hyacinth, the Euphorbiacez, some species of 
Cactus and Rhubarb, the Mirabilis jalapa, and many other 
plants. 

56. The cellular tissue, seems, from the observations of 
Mirbel, to be formed by the power of each cell in developing 
new ones, so that they are more or less connected with each 
other, and may all be the product of one primitive vesicle. 

_ The new cellules are in some cases developed with truly won- 
_ derful rapidity, From a statement given by Junghuns, that 
he has seen the mushroon Bovista giganteum grow in a sin- 
gle night from a mere point, to the size of a large gourd, Dr. 
Lindley calculates that “ its bladders must have developed at 
the rate of near 4,000,000,000 per hour, or of more than 
sixty-six millions in a minute.” 

57. The membranous cellular tissue is found in all vege-— 
table, forming a very considerable part of their substance ; 

_ gi), lichens, which are composed of it alone. =e 
58. In the flowering (Phenogamic), or Sotyledokious plants, 

it is conjoined with woody tissue, and vascular tissue. The 
central portion or pith (medulla), of dicotyledonous trees, 
the medullary rays, which extend transversely from the pith 
to the bark, and the matter occupying the space between the 
veins of the leaves, are formed of the cellular tissue. And 
it is found compressed and elongated in the wood and bark, — 

_ of vascular tissue. 
59, According to De Candolle, the cells perform in the 
economy of the plant, the important part of conveying the 
sap upwards, being possessed of an organic ——s by eee 
masa weed effect its ascent. — : 

_ and there are many, as sea-weeds (algae), mushrooms _ te ? 

_ forming longitudinally, cylindrical layers between each layer 
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Il.—WOODY TISSUE. 

60. This form of tissue consists of tubes of extreme tenuity, — 
and great length, varying in diameter from the 1-200th to the 
1.3000th of an inch, tapering towards each extremity, ex- 
hibiting no visible pores, and possessed of extreme tenaci 
ty. It is regarded by many as merely elongated cellular tis- 
sue, but differs in three points, the length of the tubes, thei 
extreme tenuity, and their great toughness or strength. I 
may be termed fibrous tissue, as the tubes are arranged in 
parallel lines in bundles, and readily split into smaller and 
smaller fibres. As the fibres lie in the direction of the stem, 
in cutting wood it is easy to split it longitudinally, because a 
we then simply separate adjoining fibres; but if attempting 
to divide it transversely, this is not so easily effected, as we 
must then cut them across, and rupture their substance. 

61. It is this tissue that gives strength and toughness to — 
vegetable fibre, and it is very abundant in those plants which — 
afford good material for the manufacture of ropes, linen, &c. : 
of the Plants used for this purpose, New Zealand flax 

m tenax), affords the strongest material. The 
followihg table by Labillardiere, shews the comparative 
strength of different vegetable Slocs, by the comparative 
weights which posit of each could bear without breaking. 

_ New Zealand Flax, i 
Hemp (Cannabis sativa), 
Flax (Linum usitatissimum), 
Pita Flax (Agave Americana)) : é 4a 

en ie ee SO 
2 ee 

Silk is stronger than either of these, 34. being the pro- 
_ portion of its tenacity to the above. Cotton is composed 
chiefly of cellular tissue, and is very inferior in tenacity. 

; 62. The most simple form of woody tissue is that of a 
n fibre, Warren ary hho! era de 
amples ee one " 
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pores, but now looked upon as adhering particles. In other 
plants, particularly Coniferae, globules, with a darkness to- 
wards the centre, are found in the sides of the fibre. These - 
are termed glands. Some say that the appearance of glands 

_ is owing to thin spaces in the membrane forming the sides 
of the tubes. 3 Sas 

63. Woody tissue forms a principal part of all tough 
cody parts, as the wood, the bark, the veins of the leaves, 
- It gives strength and tenacity, and also transmits fluids 

through its fibres. 

IIL—VASCULAR TISSUE. 

64. The vascular tissue consists of bundles of tubes or 
vessels. Each tube is formed of one layer or more of mem- 
_, brane ; tapers, and is conical towards its extremity ; and has — 
a fibre developed in a spiral form on its inner surface, or is 
3 marked transversely on its sides by streaks or lines, showing 

_ atendency to a spiral arrangement. The conical extremi- 
ties of the tubes overlap each other ; and it has been conjec- 
tured that at the point where the extremity of a tube meets 

_ another tube, there is a perforation and communication be- 
tween them, The vessels composing the vascular tissue are 
of two kinds—spiral vessels, and ducts. 

65. Sprrat Vessexs, or Tracher. A spiral vessel con- 
sists of a tube of delicate elementary membrane, with a fibre 
coiled spirally within. If a ribbon be wound spirally round 

_ # cane, and the cane be pulled out, the ribbon will then re- 
_ present the form of the fibre in the tube of a spiral vessel. 
_ The membranous side of the tube is exceedingly thin, and 
the fibre may be easily unrolled, the membrane tearing and 
adhering to it, and being hardly perceptible, except perhaps at the tapering extremity of the tube, where the distances retween the coils of the fibre are greater. _ Baan 

firal_ vessels are found chiefly in the medullary 
| the veins of the leaves, in the flower, seldom in 
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the bark or root, and in no flowerless plants, excepting 
Ferns (Filices), and Club-mosses (Lycopodiacee). Plants 
have been divided into two great classes— Vasculares, plants 
with spirals, and Cellulares, plants in which that 
form of vessel cannot be detected. Their average diameter 
is about 1-1000th of an inch ; but they are frequently larger 
or smaller. They contain gaseous fluid, said to be a 
with about eight per cent. more oxygen than is found 
atmospheric air. 

67. The spiral vessels may be observed in many plants b 
tearing the leaves gently. In the leaves of several kinds. 
Amaryllis, they may be easily detected, or in the Straw 
leaf or its stalk. They are abundant in the stems of 
Banana and the Plantain. 

68. Ducts, False Spirals, or Sap-vessels. These are’ 
modification of the spiral vessel, having transverse streaks 
or dots, or a sort of net-work, on their sides, arranged in 
somewhat spiral manner; but the tube is not capable of 
being unrolled like the true spiral. These appearances on 
the sides of the ducts are most probably owing to the vari 
ties in the course or mode of attachment of the spiral fi 
along the membrane forming the side of the tube. ‘Some 

s ‘are true spirals at one part, and false spirals or ducts 
_ at another. They are found in the wood in flowering plants, 

and in Ferns and ari acandaaecsieoes co 

69. Notwithstanding the infinite variety in form a1 
ture observed in the various organs of the objects which « 
pose the vegetable creation, they all consist of these 
tissues, which, by their union in various ways, form ¢ 
distinct parts (familiar to every one as separate parts of 
ee 
Seed. These may be called secondary, compound, 
Se ccenmreaeminn at 
—— Es 
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Of the Compound Organs. 

70. These are the Root, the Stem, the Buds, the Leaves, 
the Flower, the Fruit, the Seed. They originate from the 

growth of a sEED or a BuD, each of which, when exposed in 

a fit situation to the action of certain stimuli, being endowed 

with a vital principle, is capable of enlarging and developing 
a plant presenting the various compound organs. The 

_ growth of a seed or bud is termed vegetation. The com- 
pound organs may be divided into two great classes—the 

_ Nutritive Organs and the Reproductive Organs. The for- 
_ Mer, consisting of the root, stem, and leaves, serve for the 

support and growth of the vegetable. The latter, consisting 
of the several parts of the Flower and Fruit, form the seed, 
or rudiment of a new plant, similar to that which produced it. 
_ 71. Plants are conveniently divided into several great 
_ classes, the leading characters of which it may be wall ¢ to 

Ist Division, 2d Division. 
FLOWERLEss, FLoweERING, 
(Cryptogamic), (Phenogamic), 

] AcoTyLEDoNoUs, CoTYLEDoNoUs, 
_ (without cotyledons in the seed), (having cotyledons), 

_ AcrocEnous, Enp- or Ex-ocEnovus, 
CEeLLuLar. VascuLar. — 

The Flowerless class comprises the Ferns, Mosses, Mush- 
rooms, Lichens, Sea-weeds, &c. 

usually. attended by what is popularly termed a flower,) ae 
‘ich produce a seed having seed-lobes or cotyledons; as 

7 ek sapere NEP SS tenes 2 a 

_ The Flowering class are the common herbs, trees, &c. ; ee 
guished by having organs called stamens and pistils, 
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being a simple homogeneous mass of vegetable tissue, and 
grow like buds on the plant, not being preceded by stamens 

and pistils or a flower. 

Flowerless plants are Acotyledonous, Acrogenous (§ 

ing by simple addition to the external part of their subs 
stance), and mostly cellular ; some few are vascular 

Flowering plants are Cotyledonous, Endogenous or xd 

nous (see next paragraph), and all are vascular. 

Flowering plants are divided into two great classes : 

1. MonocotyLepons or 2. DicoTyLEDONS 

ENDOGENS. EXoGENS. 

The Monocotyledons (monos, one) have only one cot; 
don or seed-lobe, and have a peculiar manner of grov 
termed Enpocenovs. Palms, Aloe, Grasses, Rushes, 
Tulips, Hyacinth, Crocus, Iris, illustrate the Monoc 
donous tribe. ile 

The Dicotyledons (dis, two) have two cotyledons or 

lobes, (as in the seed of the common pea or bean,) 
__ erease in diameter in a manner termed ExocEnovus. 

_ Ash, and all the trees of this country, Lupin, Fe 
Poppy, Wallflower, Hemlock, Crowfoot, illustrate 

_ eotyledonous tribe. 

72. All the organs of plants are, widk ca or two 
exceptions, covered by a thin layer, termed the 
somewhat resembling the scarf-skin or cuticle of 
This, which is common to them all, must be des ‘ 
proceeding to the description of the individual 

THE CUTICLE. 

73. This is a layer of cellular tissue, 
nous appearance, the cells being condensed 
compact, so that there is scarcely any 
found on all parts of the plant excepting n 

a) or 7 
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stantly submersed. It may be loosened and detached from 

the leaves after macerating them in water for a day or two. 

74. The epidermis or cuticle has been very carefully exa- 

mined by M. Adolphe Brongniart, who found it to consist 

essentially of two distinct parts, an outer film or membrane, 

extremely thin and delicate, apparently without any marks of 

organic structure, and an interior layer of flattened vesicles 

in close contact with each other, excepting at the extremi- 

ties. The lines or marking on the outer pellicle are pro- 

duced by the cells or vesicles beneath. They are often hexa- 

gonal, sometimes sinous (waving), and frequently have an 

irregular reticulated appearance. This thin membrane has 

_ been observed particularly in the cabbage leaf, and in digi- ” 

talis. At those places where the vesicles are not in contact, 

there are slits in the thin pellicle above, and beneath these, 

peculiar passages or apertures which have been termed 

STOMATA, opening into the ecoemligne spaces between the 

= 

5. Each of these apertures or siocania cancuts oF eo 

on lunate (of the form of the new moon,) or kidney- 

shaped, touching at the extremities, with the concave sides 

towards each other, an oval opening being thus left between 

them. They are in some plants quadrangular. When 

these semilunar vesicles are distended, with moisture or 

otherwise, the opening between them will be very much con- 

tracted or altogether shut. When they are dry and shrivelled 

the aperture will be open and larger in proportion to the 

shrinking of the vesicles. Water, or a moist atmosphere, 

closes the stomata. They are supposed to be open in 
dry weather or during sunshine. The pores or stomata _ 

give free passage to moisture, and, probably, are the medium _ 
through which the important function of respiration is car 7 
Tied on. 
_ 76. The stomata are found chiefly on parts expoand te the 

and which evaporate freely. They are very abundant 
chiefly on the lower surface, and on the petals 

pals of the flower. Roots, fleshy fruits and seeds, 



and those parts of aquatics which are submersed, are destitute 

of stomata. They are absent in many parasitic plants: 

mosses, mushrooms, sea-weeds, and lichens also =ppem 

have no stomata. 

77. It is considered by some eminent vegetable an 

that the stomata are not perforations, but simply sisi 

more transparent spots, while others describe them as g) 

78. The cuticle protects the parts beneath from the 
direct action of air and water, and prevents too great 

ration of the fluids. It affords little protection from 

tion of heat or cold, except when covered by a thick 
or wool, as in the great mullein. In young shoots 
stems it is distinct and entire: but is soon distended, 

and pushed off: and dead layers of bark occupy its place 
79. “ In forest trees, and in the larger shrubs, the b 

of which are firm and of a strong texture, it is a part of 

importance: but in the reeds, the grasses, canes, 

plants having hollow stalks, it is of great use, and i 

ingly strong: and, by the microscope, seems compo 

kind of glassy network, which is principally siliceous 

This is the case in Wheat, in the Oat, in different spé 

_ Equisetum, and, above all, in the Rattan, the e 
_ which contains a sufficient quantity of flint to give light 

_ struck by steel. The siliceous epidermis serves as 

protects the bark from the action of insects, and_ 

perform a part in the economy of these feeble 
tribes, similar to that performed in the animal ki 

the shell of the crustaceous insects. I have 

experiment that siliceous earth generally exists | 

_ dermis of the hollow plants.”* The Bamboo (1 

bos) contains much silica, called “ tabasheer.” 
of some orchideous plants, the epidermis is ext 

+ Sir Humphrey Davy's Agricultural 



SECTION II. 

ANATOMY OF THE NUTRITIVE ORGANS. 

; - The nutritive organs have for their object, the growth 
. oe preservation of life in the vegetable. The root draws 

nutritive fluids from the earth. The stem transmits them to 
the leaves, modifying them probably in their passage through 
it. The leaves render them fit for the nutrition of the plant. 
These parts originate from a seed or bud, (70), which, when 
it begins to grow, enlarges in three directions, downwards, 
forming the root, or descending axis ; upwards forming the 
stem, or ascending axis ; and these two parts, at the same time, 
extend laterally. The point between the root and stem, from _ 

ife-knot, or neck, or collet, by the French. This, which is 
a distinctly marked point in the seed, when first beginning to 
sprout, becomes afterwards lost in a manner, between stem 
and root. 

CHAP. 1—THE ROOT (RADIX.) 

81. This is the lower extremity of the plant: fixes it to 
the soil or to the substance on which it grows, preventing it 
being rooted up or upset by animals or the wind; absorbs 
nutritious matter for its support ; and excretes or Boe out : 
any noxious or useless matters, : 

82. Almost all plants are provided with distinct roots, 
some of the simpler kinds, which absorb nutritious: m: 

which the two axes are supposed to elongate, is called the 
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three parts:—the caudex, body, or middle part, sometimes 
much enlarged, as in the Turnip and Carrot ;—the collar, 
coilet, crown, or life-knot, the place where the root and stem 
are joined, which may be considered either the lower part 
the stem or upper part of the root, and from which, in 
ennial roots the bud of the annual stem springs ;—and t! 
radicles, fibrils, rootlets, or small fibres, in which = 
terminates inferiorly. 

84. The radicles or fibrils are always present, and are 
sential, as it is these alone that imbibe nutritious matter f 
the soil. They constitute the true root. This absorbit 
power resides in the extremity of each radicle, at which 
there is an expansion of the cellular tissue, called a spo 
provided with numerous pores, through which the fluids 
A.simple experiment, performed by Senebier, shows 
He took a radish, bent it, and placed the curve in water, 
extremity of the root being above the surface of the 
It soon began to fade. But on placing the extremity: 
fibre in water, the remainder being out of the water, it 
and throve well. The fibrils are composed of cellular 

~ and ducts. 
Ee _ 86. Roots are divided, according to their duration, 

86. ANNvAL roots produce the hikes: flowers, and: 
in one season, and then entirely perish. Barley (H 
and the Red Poppy (Papaver rheas) are examples. 
often consist merely of a bunch of rootlets, as in the 
87. Brkwexas, roots produce herbage in the first 
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89. 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 an- 
nual stem dies down to the neck or life-knot, from which, in 
the ensuing season, another arises, the root having retained 
its vitality. 

90. The small fibres, which terminate the plant inferiorly, — 
are supposed, in every case, to be annual, being destroyed 
by the cold of winter, and renewed in spring to perform 
their important functions. 

91. Hence the proper period for transplantation is during 
winter, when the plant is in a manner in a torpid state, be- 
fore it has begun to throw out new fibres. Should the air 
be full of moisture at the time, new fibres may be formed in 
time to prevent the injury of the tree by evaporation, as this 
goes on slowly in a moist atmosphere. In a dry atmosphere, 
the juices are so quickly dissipated that the plant will be 
seriously injured before new spongioles can be formed to 
supply the loss by evaporation. 

92. Some annual roots vegetate for two years or more, 
when transferred to a warmer climate and a richer soil : and 
perennial plants frequently become annual when transferred 
from a warm to a cold climate. The Castor-oil plant (Rici- 
nus communis or Palma Christi), the Mignonette (Reseda 
odorata), and the Indian Cress (Tropeolum majus), are per- 
ennial, or even woody trees or shrubs in their native coun- 
tries, but annual in our cold climate. 
_ 98, According 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 — 

all that part of a plant which is under the surface of the 
situation and form of the a ee referred to, 

Granulated. When these kinds of roots are spoken of, it 
‘must be borne in mind, that, by the term Root, is meant Ze 
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and not its structure or function. By the term “true root,” 
is meant the fibres which absorb the fluids from the soil. 

94. Frerovs Root. 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, Oats, Barley, and many other 

annual herbs. This kind of root is found chiefly in monoco- 
tyledonous plants. When a fibrous root grows in a loose 

sandy soil, it often becomes covered with a fine down, which 
fixes it better, and increases the number of absorbing mouths. 

A fibrous root coming in contact with a stream of water, be- 

comes elongated and capillary, presenting what is sometimes 
termed foztail. 

95. Crerpine Root (repens). This may be considered 
a kind of subterraneous stem, creeping horizontally under 
the surface of the ground, and putting out as it goes along 
numerous fibres, which constitute the true root; Couch 
Grass (Triticum repens), Mint (Mentha.) See Stem. 

96. Fustrorm Root, or Tap Root. The Radish, Parsn 
and Carrot, are examples of this kind. The spindl 
or tapering part is the caudex or body; and this maj 
compared to the stem, as it contains the sap and 
juices of the vegetable, the red part of the carrot being a 
logous to the bark of true stems, while the real roots are t 
small fibres or radicles which it throws out on all eee 2 as 
they alone draw nourishment from the soil. 

97. Vertical roots, such as these, are found only i in dico- 
tyledonous plants. 

98. Anrupt Root (premorsa) appears as if it had ine 
ed to descend perpendicularly, like the Raddish or Carrc 

_ but had met some interruption which caused it to tern 
abruptly ; Devil’s Bit Scabious (Scabiosa succisa). 

_ 99. Tusrrovs Roor. This term is applied to roots 
rather subterraneous stems or branches, which have at 
Tent points: fleshy swellings, e: 
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matter, intended to nourish the herb of the ensuing season, 
and accordingly are found only in perennial plants. Potato 
(Solanum tuberosa), Orchis, Common Dropwort (Spirea fili- 

pendula), are examples. 
100. Those tubercles which have eyes may be considered 

thick, short, fleshy, subterraneous stems; the eyes on their 
surface being analogous to the buds on the stem. The 
Potato is propagated by meanis of these fleshy tubercles; and 
only those parts of the mass which have eyes (concealed 
buds) have the power of producing new plants. 

101. In the Orchis, which has two tubercles, and the 
stem of which dies annually, one of the tubercles affords 
nourishment to the annual stem, shrinks, and disappears. 
The other contains nutritious matter for the growth of the 
stem of the succeeding season, and disappears in its turn ; 
and gradually a third is formed to serve the same office in 
the ensuing season: and so on for many successive years. 

102. 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 Orchis (Orchis maculata). 
When the tuber is divided still more deeply, it is called di- 
gitate: White Orchis (Satyrium albidium, Habenaria albida 
of Dr. Hooker.) 

103. Butsous Root. This root is of two kinds; tuni- 
cate or coated, consisting of concentric hollow spheres, as in 
Onion (Allium), Squill (Scilla), (See Fig. 7. next page); and 
scaly (squamosus) with scales covering each other like the 
slates on a house-top, as in the Lily (Lilium). What is us- 
ually termed the solid bulb, as that of Buttercup (Ranunculus 

__ bulbosus), Crocus, Meadow saffron (Colchicum), is not form- 

ed of compressed or adherent scales, but is simply a glo- 

bular fleshy subterraneous stem. It has been termed t= 

_ Cormus. 
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. The Bulbous root consists of a flat plate or 

— off from its under surface a bundle of fibres, or | 
brous root (which is the true root), and supporting on i 
upper surface the bulb, which is a peculiar kind of bud. 

| The bulb is found in perennial plants, and is a reservoir | 

._ nutritious matter for the new plant (which is contained 
the centre of the bulb in the form of a bud), during the 

_ riod when vegetation is suspended, and before the roots 
able to draw sufficient nourishment for the development 
the bud. Indeed it is a sort of subterranean stem. 
: - seales are thicker and more fleshy the nearer they are to 

centre, where the bud is lodged. The bulb was den 
ed by Linneus, “ the winter quarters of the future pl 

105. The Wild Tulip (Tulipa sylvestris) throws 0 
its root a long stout fibre, at the extremity of whicl 
grows. This bulb or bud soon becomes an entire 
pendent plant, at a considerable distance from the pa 

At the base of the bulbs of the Snow-drop (Galanthe 
lis), or Lily, may be observed small bulbs, which 
become detached from the parent, and form 

plants. Bulbs often grow on the stem, as: t 
Lily, in which situation they ate termed bulbils. 
106. In Ranunculus bulbosus, the bulb - th 

son is formed above the old one——in He 
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economy of Poa bulbosa is curious in this respect.—* This 

grass is peculiarly fitted to inhabit dry sandy ground. The 

bulbs grow in clusters, resembling little onions, and during 

most part of summer remain inactive, blown about at ran- 

dom. With the autumnal rains they vegetate, fix them- 

selves by long downy radicles, then produce thick tufts of 

leaves (a grateful spring food for cattle); and in April or 

. May they flower, having in thé meanwhile formed young 

_ bulbs, which, as soon as the herbage withers, are dispersed 

like their predecessors.” _—English Botany. 

107. The bulb is sometimes simple, consisting of one bud, 

asin the Tulip or in the Squill; in other cases several small 

bulbs are united together, as in Garlic (Allium sativum). 

108. The bulb is found chiefly in monocotyledonous 

plants. 
109. The tuber with eyes (buds) and bulb with the inte- 

rior bud, must not be confounded with the tubercles found — 

_mere reservoirs of nourishment. Some plants, which in or- 

_dinary situations, have no bulb or tuber, acquire one, as a 

storehouse, when they are in a dry situation, or one where 

their supplies of moisture are scanty and irregular ; as Alo- 

pecurus geniculatus, the roots of which become bulbous, and 

_Phleum pratense, in which the roots become swelled, and 

very succulent: the plant is then termed Phleum nodosum. 

110. GranuLatep Root. This root has numerous 

small tubercles capable of reproducing the plant, but con- 

taining little nutritious matter: White Saxifrage (Sazifraga — 

granulata). ae 

term is applied with more propriety to those having a sex 

ed appearance, but without tubers. 

“in the roots of some plants, as the Dropwort, which are — ee 

111. This is sometimes called an articulated root, but this | 

112. Fibrous and fusiform poold siviceniealin sale ne ee i 

some tap-roots are ——— as thie Carrot ; and a bow eee 
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113. Thus it will be observed that perennial plants, w. 
live during many seasons, have either a bulb, a tubercle, | 
a woody subterraneous stem, which preserves the vital pr 
ciple during the suspension of vegetation, and contains 
store of nutritious matter for the early growth of the n 
plant. A mere bundle of fibres would be unable to surv 
excessive cold or much moisture, could not contain a s 
of ready formed vegetable matter, and would not be ad: 
to convert readily the material drawn from the soil int 
per nutritious matter. In every instance of the grov 
new plant, whether an entire plant from a seed, t 
bud, or herbage and flowers from a perennial root, 
must be a stock of proper food ready for the young 

114. Plants of the genus Utricularia, present a s 
appendage to the root in the form of small bladders, 
at times become filled with air, and elevate the plant 
surface of the water in which it grows. 

115. Almost all plants are provided with roots, 
several of the lower orders, which, vegetating in 
its surface, absorb nutritious matter at every 
plants which have roots float loosely in water, ar 
‘fixed to any thing, as Duckweed (Lemna.) Aquatic 

_ however, have generally two roots; one is buried 
_ earth and fixes the plant ; and’ the other floats freely i 
_ water, as Buckbean (Menyanthes), and Water Lily 
phea). The Sea-weed tribe (Alg@) are in general 
rocks, from which they can draw no nutritious matter. 
plants which adhere to the branches of trees, drop 
the air, not descending to the ground. These absc 

_ tious matter, chiefly moisture, from the atm ph 
eS 116. Parasrrica plants are those which insert 

in other plants, and draw from them their | 
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where there is one, remains and absorbs nutriment from the 

soil. In the true parasite, as Dodder, the original root 

withers and falls away, as soon as the young plant has fixed 
itself to the other. 

117. The root is formed by the growth of the radicle, the 

little conical body which is well seen between the cotyledons 

of many dicotyledonous seeds, as the Pea or Bean. It has 
- a natural tendency to grow downwards, which exerts itself 

in every instance, 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. 

118. 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. 

In exogenous plants it presents the bark and medullary rays, 

but no pith. It has no buds, scales, or leaves; or rather its 

buds do not develope as leaves, flowers, or branches, but as_ 
roots ; and it is said to be destitute of spiral vessels. Some — 
eminent vegetable anatomists, however, have discovered spi- 
a several roots ; but they certainly are more rare in the 
root. Underground roots are never green. The root is 
considered to increase in length, only by addition at or very 

near to its extremity—not by the addition of new matter be- 
tween parts already formed. 

119. All parts of the root possess the power of emitting 
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 

“many roots descend, and the extent to which they spread, are a 

"eae of i ong rots) are x gd ie Hus 

of soil. One of the principal uses of ploughing is to crumble a 
_ down and divide the masses of earth, and enable the rootlets __ 
‘more easily to penetrate into the soil. The depths to which 
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20. The extension of the root enables some plants to per. 

form an important office in the economy of nature, namely, pro- 
teeting banks of rivers and coasts where there is much loose 
shifting sand, from being broken down by the winds or 
waves, and also preventing the neighbouring fields from being 
overrun with sand. The roots of many of the grasses 
(Carex arenaria, Elymus arenarius, Ammophila arundinacea, 
and others) run to a great extent under ground; and, being 
much entangled there, bind the loose sand; and form a 
rent bank, which is better able to resist the action of | 

wind or encroachments of the ocean. In many places. 
England, the growth of these plants is encouraged with th 
view ; and acts of Parliament have been passed for their 

_ servation. 
121. The stem and branches also possess this property 
throwing out rootlets: if a branch be placed in the earth, or 
surrounded with earth on the tree, an incision being made 
the bark, it will emit rootlets from its sides, and become, 
properly treated, an entire and independent tree ; hence 

propagation of plants by slips and by layers. Many of 
_ Grasses, as Indian Corn (Zea mays), and the Sugar C; 
- (Saccharum officinarum), emit from the knots on the 

these parts are surrounded with moist earth, r 
ce epithe. of producing new plants. In this way the 
_ Cane is propagated. The famous Banyan tree of India : 

fords a striking illustration of the power of branches 
throwing out roots. These descend perpendicularly to’ 
earth, where they take root, spread in the soil, and supp 
the growth of the tree in the usual manner. rt I 

__ ithas taken root, and becomes another stem, giving m 

‘ment and firm support to the part with which it is co 
ie ee et ey ah nin ee 
trunk. New roots descend from these | ; 
eoume new stems, and thus One. trons 

of ground. One Banyan t 
t noon 1116 feet in 
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about 350 feet in diameter. It had about fifty or sixty stems. 

Another covered a space of about 1700 square yards. On 

the other hand, roots often throw out stems, ascending into 

the air, and becoming independent plants, as the Poplar and 

some Elms, which throw up branches very freely ; and par- 

ticularly those roots called Creeprnc—but in fact subter- 

raneous stems—as the Couch grass. This is a very trouble- 

some plant, difficult to eradicate ; the root creeps horizontally 

under ground, shooting out at intervals herbage which takes 

root, and continuing its subterraneous course, spreads far 

and wide under ground. 

122, The root, then, has three functions to perform,— 

1st, 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 ; 3d/y, To discharge noxious or 

useless matters from the plant: This will be referred to un- 
der the Physiology of the Nutritive Organs. 

123. I must here remind the odie of lk able ae ne 
ing 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 imbibe 
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 between that part of the stem 
which emits no buds and that which does. 

CHAP. Il.—THE STEM (CAULIS). 

“1a. in Steet et veya, pieinesd tyme It : 

‘grows upwards from the neck, gives support to the leaves, 
flowers, and the fruit, and transmits a 
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bable, undergo some change in their passage through 
stem. 

125. Almost all phenogamic or flowering vegetables a 
provided with stems. Those which are destitute of it, or i 
which it does not distinctly appear, are called Acaules,* 
the Cowslip (Primula veris). The organ which, in the C 
slip and Lily, appears to be the stem, is not a true stem, 
bears no leaves, but merely a flower-stalk springing from 
root, and is called a scape (scapus). 
_ 126. With regard to function, all that part of the plaz 
tween the radicles and the leaves is stem, so that every 
is provided with a stem. In bulbous plants the bulb i 
stem: it is the part which intervenes between the root 
fibres) and the leaves and flowers. When we con 
merely their appearance, the stem and branches appear 
materially different ; but if we attend to the structure 
functions of these organs, it will be perceived that th 
material difference between them; the organization,, 

__ of formation, and office, being exactly the same; th 
_ being merely productions of the stem, disposed in 

liar form for the purpose of exposing a greater 
: leaves to the action of air and light. 

dunculus and the scapus belong to the reproductive 
_and the petiolus may be considered a part of the 

= A eee place, cay the: cuslin, <oltnan, Sama t 
need be alluded to. 

128. This, tie pal common kind of stem, 
onde of roe sn the slit of pole an 
eS. : 
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129. Creeping (repens), or a soboles, when it lies on the 

earth, and takes root in many points: Creeping Loosestrife 
or Moneywort (Lysimachia Nummularia). The creeping 

root, (95), should also be termed a creeping stem. And the 
Rhizoma or Rootstock is also a creeping stem. 

130. When a branch comes off from a plant beneath the 

surface, and, on emerging, becomes like a stem, it is termed 

a sucker. 
131. Stoloniferous, sarmentose, or trailing, when the 

principal stem gives out laterally smaller ones capable of 

striking root and producing new plants: Strawberry (Fra- 

garia vesca); Common Bugle (Ajuga reptans). | These 
lateral stems are called stolons, runners, or scions. 

132. Stems are either Simple or Compound.— When there 
are no marked ramifications, the stem is simple, as the Great 
Mullein (Verbascum Thapsus), Foxglove (Digitalis purpu- 

_ rea). Jt is compound when it divides into a ge or fees 
number of branches. 
_ 133. The plant is called a tree, when Shake 56 & disthane 
trunk or stem, bearing perennial branches,—a shrub, when 
the branches are perennial, but come directly from the sur- 
face of the ground,—there being no trunk above ground,— 
undershrub, when the branches are woody and wholly or in 
great part annual,—herb, when the stem is annual and soft 
and greenish. A low tree is termed an arbusele. 

1. CULMUS, OR CULM, 

134, This kind of stem is peculiar to the Grasses, Cy- : 
peraceze, and Juncee. It is a simple stem, generally hollow, 
and in some divided at various distances by knots, from which 
sheathing leaves arise. De Candolle applies the term Cala-_ 
‘mus to those hollow stems without knots or i as 
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united together, and frequently joined to the fructification, 
as in Ferns (Filices). The term frons was formerly applied — 

to express a part of the wood with the leaf upon it, or a twig 
with leaves; and hence Linnzus applied it to thé Ferns, in 
which the fructification is on the back of the leaf. TI 
term is now used only for Cryptogamic plants, as the Lichens 
Algew, &c., or simple plants like Duckweed (Lemna). 

Iv. STIPES. 

136. This term is little used, except for the stem a 
Palms, and of the Mushrooms (Fungi). 

137. The term Rhizoma is most properly applied to 
subterraneous horizontal stems of perennial plants, mo: 

concealed in the earth, and shooting up new leaves — 
one extremity while the other perishes. Traces of the lea 
of preceding seasons may be found on it, and it grows at 
end next to the leaves: Common Solomian’s Seal ( 
laria multiflora). The rhizoma is found only in Mo 
tyledonous plants. . 

sew Wah repeet Steer ks is the ay 
per basis for a classification, stems may be divided into tw 

into which vegetables are divided, Ceiuarand Vs 
G1). And the latter class is subdivided into 
—— 

i CELLULAR STEMS. 

bo. “hasn-aislet sls Scescgebacag cal } 
ble matter, covered by a thin cuticle, 
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(Fungi,) Lichens, and all the other lower orders of plants, ex- 
cept the Ferns and one or two others, make up this class, the 
leading character of which is to consist of cellular tissue 
alone. The Ferns and Club-mosses (Filices and Lycopo- 
diacew) have usually been included in this class from many 
points of resemblance, particularly the absence of sexual or- 
gans : but they possess a distinct vascular tissue, and have 
spiral vessels. They appear to occupy a middle ground be- 
tween cellular and vascular plants. 

140. Cellular stems are sometimes termed AcRocGENous, 
from their manner of growth, the new matter. being added 
at the point or extremity, or by the bases of the leaves unit- 
ing. They are called Cellular by some, Acotyledonous by 
others, and Linnzus applied to them the term Cryptogamic, 
signifying flowerless. 

. 

I VASCULAR STEMS. 

+ L ENDOGENOUS STEMS. 

141. These consist of bundles of vessels irregularly dis- 
persed through cellular tissue, and covered by a thin cuticle. 
The sugar-cane (Saccharum officinarum), the Lily, the Palm, 
and the Iris, have this kind of structure, the cellular and vas- 
cular tissues being blended together through the entire sub- 
stance of the stem. A transverse section of the common 
Cane affords a good illustration of this class. See also Fron- 
tispiece, Fig. 1. 



46 THE STEM. 

the central line, but chiefly occupy the axis. 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. — 

143. The oldest and hardest part of such stems is that — 
nearest to the circumference. 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 very much. 

144. From the mode of growth in this stem it never can 
attain a great thickness, the new matter having to foree 

' outwards all the previously formed matter, which is every — 
Season increasing in quantity and becoming harder. They 
often, however, attain a very great height, as is seen in Palms, 
which are occasionally met with nearly 200 feet high. The 
prickly Pole Palm is like whalebone externally ; and some 
palms are so hard there as to resist the stroke of an axe, yet 
quite soft in the centre. 

145. From the same cause they have no lateral buds, no 
branches, Buds, which produce branches, originate from 
the soft and juicy parts of the tree ; but in endogenous trees, 
this is surrounded by a thick, hard, compact casing, through 
which the buds cannot penetrate. In most cases, their only 
branches are the splendid crown of leaves which proceed from 
their one bud at the moment. From their great height, — 
which renders them tottering, and their manner of growth, 
which causes them to become hard and compressed, even in 
the centre, so that they cannot transmit juices from the root, 
or new matter from the leaves, their age is limited, not ex- 
ceeding two or three centuries at the utmost. os 

146. From the absence of concentric layers, each marking 
an year’s growth, it is difficult to determine the age in 
group of plants. An approximate estimate may be 1 
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the age of an endogenous stem by the external rings, each of 

which indicates the remains of the leaves developed annually 

at its extremity. This may be seen in the subterraneous 

stem of the Iris pseudacorus or Yellow-water Flag, an indi- 

genous specimen of the endogenous stem. 

147. Stems of this kind are found only in Monocotyledo- 

nous plants ; and the veins in their leaves proceed in parallel 

unbranched lines from the base to the summit, not forming 

a net-work, as in the leaves of the next class. 

Wi. EXOGENOUS STEMS. 

148. The third class of stems consists of those in which 

are observed concentric layers of vascular and woody tissue, 

arranged symmetrically round a central column of cellular 

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 a cuticle or epidermis. 

There are also rays observed passing from the medulla (the 

central column of eellular tissue) to the circumference, 

termed the Medullary Rays. These parts are well seen on 

_ making a transverse section of a Horse-chestnut, Oak, Elm, 
Plane, Ash tree.—(See Frontispiece, Fig. IL.) 

The different parts to be described in a stem of the Exo- 
genous structure, are 

Tse Ermermtis, 

Tue Hersaceous IntEGuMENT, 
Tue Bark, 
THe Woop, 

' Tue Prrn or Meputia, 
Tae Mepottary Rays. 

Pe in he ee Oe) 
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2. Herbaceous or Cellular Integument. 

149. This is the layer of cellular tissue, which les mm 

diately under the epidermis, and gives to the leaves 

young stems their green colour. It forms the substance 

the leaf, and in it the changes effected on the sap. by 
atmosphere take place ; hence it frequently contains the 
per juices. It is easily repaired on the young stems of ¥ 

_ vegetables, but never on those of annual plants or on | 
_ The green colour does not arise from the sides of the 
but from the presence of small granules of globuline. 

3. Liber, Cortex, or Bark. 

150. This is found immediately under the herbaceous 

tegument, and consists of a network of woody tissue, 
spaces between the vessels being filled up by cellular 
Spiral vessels are not found in the bark, except in — 
thes. Air vessels, and the form of int 
termed vasa propria, abound in the bark. 
151. The bark consists of concentric layers, odeli 
ymposed of a layer of woody tissue and one of cellular 

= Pioee Welly Gos eer of tach in young shoots one ; 
and the layer of cellular tissue is external, or 

other. A new layer of each is formed in each su 
year within the old one; and thus, in trees, the bark 
up of as many woody layers as the tree is years ¢ 
older layers being pushed outwards and destroyed 
growth of the new layers, and becoming a lifeless 
—— the bark may be called 

be thrown off like the patches of bark, after a year 
_ 152. The proper juices and secretions of the 
chiefly in the bark, in the innermost layers al 
principally from this part that we extract 
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53. In the newly formed layers of bark, the sap, which 

hhas been modified in the leaves by the action of the air, de- 

‘scends 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 injury. The old and 

hardened layers form an excellent protection from external 

violence. 
154. The bark, being the part in which the sap descends 
to supply the plant, is essential for its increase. If part of 

the bark be removed from a tree all round, so as to leave 

the wood bare, the part beneath will not grow, the medium 

by which the nutritious 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 inserted ; and a branch will not take root 

when surrounded with earth, if the part be deprived of its 

bark, 
155. The bark is easily renewed when it has been destroy- 

, if the injury be not too severe, or too large a quantity re- 

oved ; while the renovation is going on, it requires to be 
otected from the access of the air. The renewal of the 

bark takes place by means of the cambium, which exudes 

from the wood and edges of the wound, and gradually re- 

pairs the injury. ee 

_ 156. The bark not permitting much distension, its fibres 
are generally ruptured or separated, so as to present a sort 
of net-work appearance, as in the Ash or Willow. In the 
Daphne lagetto, or lace bark tree, the fibres assume the ap- 
pearance of lace. 
157. The medulla, or central part of the tree, and the 

bark, are connected by the rays of cellular tissue (medullary 

ing lines, and serve for the horizontal diffusion of he e- 
pokes juices. a 

: 4. The Wood. ae 

Tip rod lies oneal, under t the eat, and 

ys), which stretch horizontally from the me
dulla in diverg- : ree 



_ woody tissue and spiral vessels, enclosing the pith, and term- 

_ ‘161. A new layer (consisting of a layer of cellular t 

_ it is pushed inwards, and becomes more compact by th 

_ eylindrical layers are separated at different points b: 
of elongated cellular t - 
pith towards the ci 
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makes the principal bulk of the trunk and branches. It con- 
sists of concentric layers, each of which is composed of 
layer of woody tissue or of vasiform tissue, and ducts. At 
first there is only one layer of vascular tissue, consisting 0 

ed the medullary canal or sheath. In each succeeding year 
there are two layers formed, one of woody or vasiform tis- 
sue and one of vascular tissue, of which the latter is the ex- 
ternal. Hence the age of a stem of this kind may be 
by the number of concentric vascular cylinders in the of 
this is easily seen, as the layers of woody tissue which 
vene between the layers of ducts render the latter very 
tinct. 

159. 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 
lighter colour. . 

160. The true wood is formed by the inner layers 
alburnum, which gradually acquire a greater degree of 
ness: the transition from alburnum to true wood is, h 
ever, almost imperceptible. 

and one of vascular tissue) is formed annually next the 

position of secretions and pressure of each succeeding 
nual layer, till at last it becomes almost solid, the sides 
the vessels and cells being gompressed; hence the 
hardness of such trees in the centre. Thus the wood 
such stems is exogenous, or growing from without. 

- 162. The fasciculi or bundles of vessels which comp 
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horizontal diffusion of the fluids, connecting the bark and 
‘central parts. 

163. The wood gives passage to the sap, from the root to 
the buds and leaves. 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: 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 lay- 
ers of which give passage upwards to the sap. Mr. Knight 
made a circular incision several inches in depth in a tree, 
so as to divide completely both the bark and alburnum, 

_ which so completely intercepted the ascent of the sap, that 
no vegetation took place in the tree in the following spring. 
If the alburnum be removed and the bark left, the plant 
will also die. Thus it would seem that the new layer of al- 
burnum is formed for the nourishment of the plant, by con- 
veying the sap to the leaves; and this explains why a serious 
injury of this part is so fatal. The wood also contains many 
of the secretions of the plant, particularly the older layers. 

5. The Pith or Medulla, and Medullary Canal. - 
164. The pith is contained in the medullary sheath or 

- longitudinal direction. In all plants the pith consists of “= 

The cells are, in ge 
: form in section: in the young shoots of trees, and in herba- — 

ear as the plant grows older, and then they contain 

canal, which is in the centre of the tree, and the sides of 
_ which are composed of vessels, chiefly spiral, disposed ina 

cellular tissue alone, and is of a light and spongy character. _ Ss 
neral, very regular, and of an hexagonal 
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165. In herbs, and in some trees, the pith continues of the — 
same diameter during the whole life of the plant. In many 
vegetables the pith disappears 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 Umbellifere, as in Hemlock. 

166. The pith, it is supposed, nourishes the young wood 
and the buds during the first year of their existence; and 
it has been observed that it retains its moisture for a lo 
period near the terminal bud, and at the parts where b 
ches are given off. The medullary sheath is continued into 
the buds and leaves, forming part of the veins of the leaves 5 
and is believed to contain air with a large proportion of oxygen. 

167. Such is the structure of the stems of that very large 
class of plants which constitutes the third division. ‘They 
are found only in Dicotyledonous plants, and they are called 
Exogenous, because the wood, which is the principal part: 
them, increases in diameter by the addition of new matter 
its external surface. a 

168. In exogenous plants, the new matter being added 
externally, a bark or covering is necessary to protect it, w 

_ young and tender, from the action of the atmosphere, aul 
_ from external injury from other causes: hence an i r 
ant office of the bark. In endogenous plants, the new mat 
ter, being added internally, is provided with an excellent 
covering, formed of the main substance of the plant, and 
has no need of a separate protecting integument. et 

169. In spring there is found between the bark and the 
alburnum, a viscid gelatinous fuid, called cambium, whic 

_ it is supposed, is a principal agent in forming the new k 
ers of wood and of bark. This fluid is 
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_cambium as soif, which unite and form the new concentric 
cylinder ; while the medullary rays extend outwards at 
the same time, and connect the new layers with the interior 
parts. 

171. M. Mirbel and others were of opinion that the cam-. 
bium annually forms a new layer of alburnum and a new lay- 
er of bark. 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 un- 

_ reasonable to suppose that it acts an important part in this 
_ process, ; 

172. M. Du Petit-Thouars’ theory is, that the successive 
formation of woody 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 albur- 
num. 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. og 
173. Each bud is regarded as a separate system of vege- 

tation. The buds are considered so many individuals 
placed upon a common stock, and elongating in two ways— 
upwards, forming new stems and branches, leaves, &c.— 
and downwards, forming roots ; the descending fibres being 
the roots which the buds send forth, and the cambium bear- 
ing the same relation to the roots of the bud as the soil does 
to a germinating seed. M. Thouars considers buds as ana- 
logous in structure and mode of development to the embryo 
of the seed, which in germinating produces a young stem 
analogous to the scion prodtced by the growth of a bud. _ 
He calls the latter a fixed or adherent embryo, while he de- 
nominates that within the seed a free embryo. Thus the — 
wood and bark are considered as formed of the roots of the — 

174. Grew, Malpighi, and Duhamel, supposed that the 

buds which are annually developed on the surface of the vege- - es 

cambium forms annually a layer of liber, which separates e | 
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an internal one, which is converted into alburnum. A new 
cambium exudes from the outer surface of the internal layer, 
and forms a new liber, which undergoes similar changes. 
“ Every year,” says Grew, “ the bark of a tree is di 
into two parts, and distributed two contrary ways : 
outer part falleth off towards the skin, and at length beee 
skin itself; the inmost portion of the bark is annually distri- 
buted and added to the wood.” This opinion is now a 
doned, and the theory now generally adopted is that of 
Thouars. 

175. Whatever may be the mode in which the form: 
of the new layers takes place, it is known that the new 1 
ter which forms them descends from the leaf, buds, 
leaves, either in the innermost layers of the bark, or be 
it and the alburnum. Pa 

176. If all the buds or leaves be removed from the 
part of a branch, no increase in diameter will take p 
above those that are left. If a ring of bark be remo 
a tree, the part below will not increase in thickness, 
upper lip of the wound will heal quickly, while the 

lip will not. This operation has been recommended 

ringgit ‘are must be fake o make te rng ery 
in order that the parts may easily reunite. S 

i Fe If a ligature be placed tightly round the bark 
tree, the part above the ligature will swell, but not the 
below ; Sc thnERNT pcr 
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than the former. Adanson mentions having seen in the 

Cape Verd Islands some Baobabs about 30 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 considerable magnitude: and hence the largest trees 

are found in tropical climes. 

CHAP. IlI.—_BUDS. 

179. Buws are those little bodies which grow on the sur- 

faces of vegetables, and contain, in a dormant, or rather la- 

tent state, the germ or rudiment of an entire plant, or of part 

of a plant, ready to be developed when the season is favour- 

able, and capable of growing or being enlarged in two oppo- 

site directions. Buds are closely connected with or originate 

from the pith or medullary matter of the stem. They are 

the first results of vegetation, and the leaves, branches, and 

flowers are at first contained in buds. The period of their 

Those in a hot-house, or in a warm exposure, are first de- 
veloped. Severe cold destroys them altogether. 

180. It is the opinion of many botanists, that germs or ru- 
diments of huds 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, aris- 
ing from some obstruction in its course, which causes it to 
accumulate : that they develope as leaves and branches, or as 
roots, according to the medium in which they shoot, becom- 

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 . 

‘sila of aul anda brat, motto of he and 

ing buds (generally so called) when exposed to light and air, 

off of the fibres of the leaf from the stem impedes the sap in 
itso course at these particular parts. A bud may be o observed es 
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may occur in other parts, as in the parts of the flower, which 
are also modified leaves. 

181. If a young tree be inverted, the branches being plac- 
ed 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 th 
roots become branches, &e. when exposed to the atmosphere; 
while those of the branches become radicles or rootlets, wh 
developed in the earth. 

182. The bud has sometimes been compared to the « 
bryo of the seed, and termed a fired embryo, as it can orig 
nate a new plant. It always, however, reproduces the 
individual, while the embryo of the seed only yields the 
species. : 

183. M. Richard enumerates five distinct kinds of buds 
the Proper or Common Bud, the Turio, the Bulb, the 
bercle, and the Bulbil. 

184. The Proper buds are those commonly calla 
found upon the branches of trees, arbuscles, or shrubs, 
axilla of the leaf, or at the extremity of the twig. They 
composed of scales enveloping each other, and frequently, 
trees of our climate, covered with a viscid resinous si sub 
and having a downy texture within, for the purpose of | 
tecting them from cold. These scales consist of leaves simi- 
lar to those to be afterwards developed, but checked and 
most blasted by being put forth before there is a i 
degree of warmth in the atmosphere. They shrink, hard 
and form an excellent protection, till the sedson is more 

_ vourable, for the more internal leaves, which, if 
_ while too young and tender, would undergo the s: 

__ In trees growing in warm climates, these external ! 

in the Horse-chestnut (Z2seulus) in india 
its buds are enveloped by a great i 
ee 
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185. They are formed in summer, when vegetation is vi- 
gorous, 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 hybernacula, 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 formation 
and evolution. In the axilla of every leaf, however 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 be developed. 

186. Those which are long and pointed generally produce 
leaves and branches, and are called foliiferous. Those which | 
are larger and more rounded contain flowers, and are called _ 

Sloriferous. Some contain both leaves and flowers, and are 
called mixt, as Lilac (Syringa vulgaris). The delicate leaves 

_ within the bud are folded in many various ways: the manner 
_ of fold is termed foliation or vernation. This will be de- 

_ seribed under terminology. 
__ 187. Buds may develope on all parts of plants. Occa- 
_ Sionally they are met with on the leaf.—(See par. 223.) 

188. The Turio is the bud of perennial roots, growing 
_ from the upper part of the root, and producing the new stem. 

189. The Bulb has been described under the term “ bul- 
bous root.” It may be considered as a bud, because it con- 
tains the rudiment of the future plant ; but if we consider it 
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subterraneous stem, the eyes on its surface being analogous 
to the buds on the stem. a 

191. Bulbils are small buds growing on different parts 0 
the plant, and capable of independent vegetation, so that 
when detached from the parent, they grow and produce 
a plant perfectly similar to that which gave them birth. 
Plants which bear buds of this kind are called vivipa 
These are sometimes developed in the axilla of the leaf, 
in the Orange Lily (Lilium bulbiferum), sometimes in 
place of the flowers, as in the Mountain Garlic (Allium 
rinatum) ; or in the axils of the scales of bulbs, where 
are termed cloves. = 

192. Sporules, the small bodies which are developed 
different: parts of Ferns, Mosses, Lichens, resemble bulbils 
being destitute of the radicle, the gemmule, and the co 
don, to possess which is the distinguishing character of t 
true seed. S 

193. Endogenous plants seldom produce more than 
or three buds, and frequently only one bud annually, a 
the Palm, the bud of which has the appearance of a ca 
and in the Onion and other bulbous plants. Exog 
plants have a great many buds. Annual and biennial 

_ do not produce buds: they bear a plentiful supply of s 
for the purpose of propagation. See 

CHAP. IV.—LEAVES. 

194. Leaves are flat greenish organs, of various s 
: growing from the stem or branches, and situated immed 
below leaf buds. At first they are concealed in buds, as the season advances, they are gradually unfolded, and _ forth expanded, presenting a large surface for the action 

_ Leaves are situated on the axis or stem, and 
ite, opposite, or verticillate. te. They are 
above another, and on the opposite sid 
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branch ; opposite, when there are two, which are at the same 
height, but on the sides opposite to each other ; verticil- 

_ late, or in the form of a whorl, when there are several sur- 
_ rounding the stem or axis at the same level. The alternate 
_ is considered the normal or regular mode of distribution— 

the others arising from the non-development of the interme- 
diate parts called internodes—the places at which the leaves 
are developed being termed nodes. 

196. Leaves are formed by an expansion of the fibres of 
_ the stem at particular parts. These fibres are bundles of 

vessels, chiefly spiral vessels, along with woody tissue, which 
by their ramification form a network, or skeleton, which i8 
filled up by cellular tissue, continuous with the tissue of the 
bark. The whole is covered by the cuticle, except in leaves 
which grow under water, which appear to be destitute of 
cuticle. The spiral vessels are derived from the medullary 
sheath. Many of the vessels must be continuous with ae 
alburnum. 

197. When the bundle of fibres ee ee out Seatnisdiately 
on leaving the stem, the leaf is called sessile, as in the White 
Poppy (Papaver somniferum). See Fig. 8, the leaf of Horned 
Poppy (Glaucium luteum). 

Fig. 8 

Sessile Leaf. 
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198. When the fibres are clustered together for a little 
way phelore they expand, they constitute what is called a pe- 
tiole or footstalk, as in the Horse-chestnut (Aisculus hippo- 
castanum), and trees. See ‘Fig. 9, the leaf of Black Bryony 
(Tamus communis). 

199. The leaf is therefore said to consist of two partayad 

the leaf-stalk or petiole, and the leafy expansion, called i 
lamina or dise, the part usually termed the leaf. 

200. The petiole is formed of spiral vessels, woody tissue, 
- and cellular tissue, and resembles the stem and braaches i 

structure. 

201. In some cases, as in the simple leaves of the NV 
_se of New Holland, the lamina is not developed, and the pe- 
tiole becomes expanded, or leafy, in which case it is called 

phyllodium. It is termed a pitcher or ascidium, when it’ 

expanded into a cup or hollow vessel at its. extremity, as in 
. Nepenthes distillatoria or pitcher plant. 

202. The projecting lines seen on the under te 
the leaf, and called veins or nerves, are the ramifications 
the vascular and woody tissue which proceed from — 

‘stem. 
203. Most leaves are divided into two lateral halves b 

a3 large vein extending from the base to the summit. This 
a continuation of the petiole, and is called the midrib. 
its base and sides the other veins proceed and spread in all 
< directions. See Frontispiece, Fig. 4, the leaf of the Com- 
mon Primrose. One side, however, is occasionally larger 

_ than the other, or of a slightly different form, as in wap 
: —- lime tree (Tilia Europea). 
: _ 204. baenarses of most exogenous or oophetonous 

te 
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apex, or diverge gradually from the midrib, are Tittle 
mified, placed parallel to each other, and connected by 

pie transverse veins. See Frontispiece, Fig. 3, the leaf 
Lady’s Slipper, one of the Orchidee. The leaves of the 
asses and rushes, illustrate this structure. 
206. In Coniferz and in Cycadeae, trees of an exogenous 

structure, the leaf resembles that of endogenous plants i in 
the arrangement of its veins. 

Leaves are either simple or compound. 
207. Ina simple leaf (Fig. 9, p. 59), the petiole is undi- 

vided, and the lamina or disc consists of a single piece. The 
simple leaf, when divided deeply, somewhat resembles the 
compound leaf: in the simple leaf, however, each division is 
continuous in its leafy part with the leafy parts of the divi- 
sions on each side, so that we cannot completely separate 
one division without tearing more or less those between 
which it is situated; as in the common hawthorn, which ° 

ht at first be considered a compound leaf, from its nu- 
s and deep divisions, but which is truly a simple leaf. 

208. A compound leaf (compositum), consists of several 
leaves or leaflets (foliola) attached to a common petiole 
rachis), and quite distinct from each other in every part, so 

that one may be detached without injuring any of the 
others. See Fig. 10. page 65. 

209. Buds are not found in the axille of the leaflets of 
compound leaves. In them, they occur only at the base of _ 
the common petiole ; and the whole is considered as only one _ a 

_ 210. The branches of the petiole or petiolets of the leaflets 
are called petiolets, or secondary petioles. Sometimes the pe- _ 

eee ee tention es, or branches of the Se 
le s, the leaf is called supra decompound. : a 

211. sonnet inn iy <a esata Fe 

iolet, or rather the leaflet, is compound, in which case the ae 
whole leaf is called decompound. And when the leaflets arise 
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212. Deciduous, when they fall before the new leaf a 
pears, as in the Horse-chestnut and most other trees. 

213. Marcescent, when they wither before falling, as in th 

Oak and many other trees. 

214. Persistent, or Evergreen (Sempervirens), when 

remain on the vegetable one winter or longer, as the Ivy. 

the Pine, the Myrtle, the Common Laurel, &c. Plam 

of this kind are called Evergreens. Sooner or later | 

leaves of Evergreens fall like those of other plants. 

215. In the generality of plants the leaves annually 
cay, and are reproduced in the spring. It is supposed 
before the leaf falls there is a kind of joint formed bety 

it and the stem. It is chiefly in the dicotyledonous 

that this articulation is formed between the leaf and stem 
In monocotyledonous plants and those acotyledonous 
plants which have leaves, the joint is frequently a 

The articulation is effected by the deposition of 
matter, and by the drying and shrinking of their 
at the junction with the stem. In very warm cli 

their decay occurs at the conclusion of the summer, 
from the dryness of the soil, and the evaporation 

ed by the excessive heat, they are scantily supplied 
sap. In temperate climes their fall takes place in 

when the weather is becoming colder. Their fall is, 
course, always preceded by the cessation of the circulation 

them. This may be partly the effect of their decay 
exhaustion, but it is most probably the principal cause 
that decay. Leaves with the petioles jointed on the s 
fall first ; next, those of which the petioles are not jointed; 

_ lastly, those which are sessile. All leaves fall, sooner or 
_ 216, Plants which are destitute of leaves are called 
le: Glass-wort (Salicornia), Dodder (Cuseuta), and 

_ Of the flowerless tribe of plants, as Lichens, Fungi. 2 

217. There are two sets of veins or vessels in the 
one one proceeding to the upper surface from the ste 
conveying from it the sap for the purpose ‘ 
eee of ee = ‘This surface 
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shrubs constantly turned to the light, and is said to be 
destitute of pores or stomata, or very scantily supplied with 
them. The other set of vessels proceeds from the lower 
surface 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 resume their 

natural position: and if prevented from doing this, they 
will wither and die. 

218. 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. 
- - 219. The upper surface of the leaf is smoother and,more 
_ shining than the lower, has seldom any down or hair, and 

few or no stomata. The lower surface is often downy or 
_ covered with hair, provided plentifully with stomata, of a 

220. 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 reservoirs of nutriti- 

_ ous matter for the use of the plant; in great heats, and in 
a dry soil, preserving its existence by their power of retain- 
ing the fluids which are absorbed. Plants which grow in 

_ dry and parched situations, where supplies of rain are very 
_ Searce, have leaves of this kind. The thin small leaves of 
_ the Fir are of an opposite nature, being provided with nu- 
_ Merous pores, and evaporating freely. 

221. The leaves, it has been supposed, are good radiators — 
of caloric, and hence become lower in temperature during 

_ the night, by which they condense the watery vapour inthe = 
atmosphere ; it is then absorbed in the form 6fdew. In 

_ grasses and other herbaceous plants, the leaves of which 

* 
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alike in appearance, the absorption of nutritive matter from 
water, or from the vapour diffused through the atmosphere, 
is carried on indifferently by either surface. In trees, th 

— leaves of which have distinct upper and under surfaces, dif- 
fering from each other also in appearance, this absorption 
is carried on only by the under surface. 

_. 222. This was ascertained by Bonnet, who laid on water 
alternately 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 0 
some of the herbs lived equally well with either surface ap- 
plied to the water, and of other herbs, the leaves throve best 
with their upper surfaces next the water. 

223. 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 (Malazis palu- 
dosa, Ophrys p. Linn.) also produce buds from the marg 
of their leaves. The buds on the Malaxis are in the form 
papilla, at the extremity of the leaf. 

224. Thus, it will be seen that leaves are organs of 
importance in the vegetable economy : they absorb nutritious 

_ matter from the vapour and other gases diffused through 
the atmosphere; discharge the watery part of the sap by 
evaporation ; expose it to the action of air and light, and 
render it fit for the nutrition of the vegetable. Hence the 
virtues of plants frequently reside in their leaves. 

CHAP. -V.—APPENDAGES,: 

= 225. Streuxes. The stipules are small leafy 
__ at the base of a petiole or sessile leaf, of the same tructt 
___as the leaf to which they are appended, but frequently 

_ different figure. (See Fig. 10, the leaf of White g-Ro 



LEAVES. : 65 

Fig. 10. 

226. They are never found in Mibiviccdapadbiinns plants, 
but occur frequently in the Leguminose and Rosacew, and 

most always in the Betulinex, Salicinex, Magnoliacee, and 

the exotic genera of the Rubiacew (Cinchonacez.) : 

227. When the margins of the i 

ipules adhere so as to form a 

eafy sheath round the stem, they 

orm what is called an Ochrea, 

in the Polygoner. (See Fig. 

1.) 
228. They are generally two 
number, one on each side of 

the petiole. Their form varies, 
sometimes similar to that of the 

— ently very different. 

‘Tepes. meet Thread-like ee sada : 

a ae ees ee 
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support themselves, as the Pea, the Vine, the Vetch, &c. 

They wind spirally round neighbouring bodies, and thus 
support the plant. 

230. They are supposed to be abortive petioles, pedun- 
cles, or branches ;—petioles in the Pea and the Vetch, pe- 

duncles or racemes in the Vine. In.some species of Smilax 

they are considered abortive stipules. as 
231. Sprnes or Thorns. Sharp-pointed organs, which 

arise from the woody or internal part of the vegetable. 
They are supposed to be abortive buds, as in the Sloe-tree, 

the thorns of which are converted into branches, if it 
transplanted to a rich soil. - 

232. Pricxizs (Aculei) arise from the bark only, and can 
be easily detached, asin Rose, Bramble, &c. : 

233. Gianxps, minute globular bodies observed in many 
parts of the plant, as at the base of the sexual organs m the 
Cruciferz, destined to secrete a particular juice from the ge 

neral mass of fluids. This name is also applied to the recep- 
tacles filled with essential oil in many parts of the 4 

tiacew, and particularly in the leaves of the Myrtacee a 
2 Labiate. These are called vesicular glands, and may 

' easily seen in the leaves of the Myrtle and of the Orange, 
giving them a dotted appearance. The Ice-plant (Mesem- 

bryanthemum erystallinum) takes its name from the number 
_ of glands on its surface, filled with a clear, colourless, trans- 
parent liquid. ‘ 

234. Hats are found chiefly on plants which grow in dry 
situations, and in these cases it is thought that they enlarge 
the absorbing surface: they are then termed Lymphatic. 
They are not found on very succulent or on aquatic plant 
growing where there are abundant supplies of moisture. 
many plants the hairs are the excretory ducts of glands, 

_ inthe Nettle (Urtica), the hairs of which irritate the sk 

_ When very thickly set, they protect from the effects 
"great heat or cold, asin the Great Mullein, 



SECTION UI. 

PHYSIOLOGY OF THE NUTRITIVE 

ORGANS. 

235. VeGETABLEs consist principally of carbon (charcoal), 

oxygen, and hydrogen; they also contain small quantities 

of nitrogen, lime, magnesia, &c. They derive the principal 

_ part of their nourishment from the soil. The porous 

_ extremities of the rootlets absorb the fluids with which they 

come in contact. These fluids consist chiefly of water, hold- 
ing in solution decayed animal and vegetable substances, and 

various earthy matters, as silica, alumina; and lime, magnesia, 
soda, potassa, in union with caronic, sulphuric, hydrechloric, 

and acetic acids. 
236. The animal and vegetable matters are sami form- 

ing 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 probable that they act as a 

stimulus to the absorbing fibres of the root ; and within the 

plant, as a condiment, by their stimulating properties assist- 

ing to keep up the action of the solids in elaborating the 

food; and also forming an important part of the secre-: 
tions. In the soil the different earths and salts assist in de- 
composing the animal and vegetable remains. 

237. To certain plants, particular earthy substances or 
salts are essential, as chloride of sodium (common salt) to 
those which vegetate near the sea-coast, nitrates of lime or 

potassa to borage and nettles: sulphate of lime tolegumi- 
nous plants, siliceous earth to those of the grasses irae a2 

firm rigid culm. ; eae 

matter. Hence there is no need of teeth for the purpose of _ 
mer! gS If a germinating plant be placed in a 

water containing a known quantity of very 

288. The food of vegetables must always be Six = 
fluid form, as the spongioles are incapable of absorbing solid = 
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pounded carbon, none of it will be taken up, for after several 

months, the whole of the carbon will still be found in the ves- 

sel. The spongioles 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 affords 

two of the most necessary elements of vegetable matter, Oxy- 

gen and hydrogen; and when there is a deficiency of de- 
cayed organic matter, the water derived from the atmosphere _ 

must be the principal source from which these elements are 

procured. It is probably chiefly in the form of carbonic 4 

that carbon enters the roots of plants. This compound’ 

formed abundantly during the decomposition of organic 

dies, and is absorbed in large proportion by water. Muci- 
lage and sugar also contain oa quantities of carbon, in 

soluble state. 

239. Four kinds of earth are generally found in soils: alu- 

mina, argil, or clay ; sand or silex; lime or calcareous earth 

and magnesia, These constitute two principal kinds 

soils ; stiff, from an excess of clay, or what is called 

laceous ; or dry, loose, and sandy, from an excess of siliceous 

. 

“ The silica in soils is usually combined with alumina 

: ee alumina, lime, magnesia, and oxide 
of iron, forming gravel and sand of different degrees of fine- 
ness. The carbonate of lime is usually in an impalpable form, 
but sometimes in the state of caleareous sand. ‘The magne 
sia, if not combined with the gravel and sand of soil, is ina 

fine powder united to carbonic acid, The impalpable part of 

the soil, which is usually called clay or loam, consists of sili- 
ea, alumina, lime and magnesia.”—‘‘ The vegetable and ani- 
mal matters are sometimes fibrous, sometimes entirely bro- 

ken down and mixed with the soil.”—Davy’s 
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_ and to be frequently turned up by the plough that the clods 
may be broken down and pulverised. 

242. A loose sandy soil does not retain the moisture af- 
_ forded by the rain, which is so essential to the growth of the 
plant; and, owing to its want of cohesion, cannot 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 san- 
_ dy 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. From 
_ these causes, this kind of soil is also deficient in natural ve- 
_ getable 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 argil- 

_ laceous and calcareous earth, and must be well manured, or 
_ have a crop of some light vegetable ploughed in with it, be- 
fore it can be considered as fit for the Se of a good - 
crop. a : 
243. Besides these, there are many other Circatiistictoes 

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 ; the power of absorb- 
ng moisture from the air; the degree of evaporation from 
heir surface; their power in acting upon, combining with, 
and retaining the organized 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- 

nature of the subsoil ; and many others, upon which it would - = 

posed by the air, or dissolved and removed by water; the _ 
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245. Lime is of great value in the improvement of soils. 
By its caustic nature, or its affinity for carbonic 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 tenacious, forms an excé 
lent addition to either a sandy or an argillaceous soil. Itis | 
particularly adapted to thin marshy soils, which are unable 
to retain the organic matters which are decomposed. 
by the quantity of calcareous earth which it contains, acts 
the same way as lime, though less vigorously. 

246. Ploughing breaks down the earth ; exposes 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 different ingredients in the soil. 

247. Manure enriches the soil by supplying the most 
sential matter for the nutrition of vegetables, decayed ant 
and vegetable matter. Soils which have become exhav 
that is, which have been deprived of their organic i 
ents by a succession of crop8, require to be invigorated | 
the admixture of more organic substances. This is done by 
means of manure, which is composed of the necessary 
terial,—carbon, oxygen, and hydrogen, &c., and in which. 
putrefactive process has made such progress, that it is in aD 
apt state for having its cohesion destroyed, and being reduced 

- to its pristine elements. It is rendered soluble in water, 
which state it is ready for being assimilated to the v 

248. This decomposition of the organic substances in 
__ soil is effected partly by means of the water and other 

present there and by the air (assisted by the influence 
_ heat), and partly by the reaction of the elements on ee 
other, or putrefaction. The water also acts the part 
solvent. Owing to the presence ot siirogte andt 

— animal: robatenpgt a 
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Vegetable substances, though more tardily, ultimately yield 
; to the same agencies. 

249, 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 adapted for the nourish- 

ment 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 are presented to them, but absorb promis- 
_ euously all fluids with which they come into contact. 
250. 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 inferior 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 former. 

251. This excretion from the roots may be considered a 
kind of manure, calculated, however, to be beneficial only to 
plants of a family different from that which produced it; 
and this is a principle capable of a most important and ex- 

_ tensive application in agriculture, as, by a judicious succes- 
sion of crops, we are enabled to provide from each rope 
sort of manure for that which is to succeed it. It is in this a 
manner supposed that a crop of leguminous plants prepares __ 
the ground for the succession of Corn, Barley, Oats, and 
the like. And it is also on the same principle that we: 
certain plants affect others in their vicinity, as the 
salicaria, the Willow. 
252. The fluids thus absorbed undergo some 
in their course from the fibrils of the root to 
ing most probably acted upon by the 
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matter which has been absorbed transformed into muci 

and sugar, and a large proportion of water. 
253. The sap is found in the woody part of the stem 

through which it begins to ascend towards the branches 
early in spring. At this period it may be easily collected by 

piercing the woody parts in the Vine, Birch, or Maple, when 
it will flow out in great abundance. About a pint of sap 
may be obtained in the course of twenty-four hours 
from a divided branch of the vine. It rises or falls’ 

' the vessels according to the temperature of the atm 
phere, heat distending the vessels, and promoting the 
and vigorous circulation of the sap. By promoting 

flow of the sap, heat is favourable to the growth of plants, 
and their vegetation is often accelerated by the application 
of artificial heat, wliich is called forcing. The greater size, 
and quicker end more vigorous growth of vegetables in tro- 

pical climates, is owing partly to this cause: and ai 
the influence of light, to which they are more exposed in 
countries. Ifa branch of a vine, or any tree be introdu 
intoa hot-house, while the root and the remainder of th 
tree are outside, soon the branch within will shew signs ° 
far more vigorous vegetation than the parts without. 

254, When the buds are developed and have put forth 
their leaves, they cause the sap to flow more equally 

_ 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 drawing it towards them as it is re 
quired, and removing large quantities of the watery we by 
evaporation. 2 

255. The cause of the ascent of the sap has not been W 
ascertained. It has been referred to the action of heat, t 
capillary attraction, to a vital contraction in the cells or i 
vessels, to Endosmose, and to Electric influence. 

‘abs. Grew considered the ascent of the sap to depend on 
‘the play of the cells, which, when full, by their pressure 

> vessel caused the sap to ascend, but he does not 
2 age Naer slot cca a 
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257. Capillary attraction his been supposed by many, and 
among others, by the late Sir Humphrey Davy, as the prin- 
cipal, if not the sole cause of this movement in the fluids of 
plants; but while it-is probable, that to a certain extent, this 
peculiar force may promote the motion of the fluids, it is, on 
the other hand, impossible to account for either the height 
to which the sap ascends, and the pressure it overcomes in 
its progress upwards, or the rapidity with which this move- 
ment takes place, according to the theory of capillary attrac- 
tion. From some experiments made by Monsieur Delon, it 
was ascertained that water in tubes full of sand, did not rise 

_ to the height of twenty-nine inches, till after the lapse of 
seven months. Some experiments of Hales established the 
fact, that the movement of the sap, in a vigorous branch of 

_ @ pear tree, is fully one inch per minute. 
258.. Recently, a novel and ingenious explanation of 

the motion of the fluids has been proposed by M. Dutro- 
chet. He has remarked, that when fluids of different den-_ 
sities are separated from each other by a membrane, a move- — 
ment ensues, the direction of which invariably depends on 
the position of the two fluids. If a bladder be filled with a 
solution of sugar in water, or mucilage, and a tube be closely 
connected with its neck, on being immersed in a vessel of 
water, the fluid will be observed shortly to ascend in the tube, 
distinctly showing that some of the water must have passed 
into the bladder. On changing the fluids, that is, put- 
ting the less dense, or the water, into the bladder, and the — 
solution of sugar, or gum in water, outside, the volume — = 
of fluid in the bladder gradually diminishes, the move- Se a ee 

the movement of the fluids inwards, the latter, pied 
The words are of Greek derivation, wer (endon, ° 
and 42, without). oa 
An me: facts ® he established the general a 
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two fluids of different densities are separated from each 0 

by a membrane, the less dense is attracted by the denser. _ 

259. This phenomenon he has been inclined to refer 

galvanic action, which hypothesis he conceives to be mail 
supported by the following fact:—An empty bladder 

placed in a vessel of water, with the negative pole of a 

vanic battery in it, while the positive pole is on the out 

or in the water ; a current of fluid is then established inwal 

towards the bladder. As, then, the fluids of plants 

greater density than the external watery solutions, their ¢ 

trical action will correspond to that of the negative p 

and, accordingly, the fluids from without will be atti 

inwards. 

260. It is probable that there may be some electro-galv 
attraction exerted by fluids of different densities; this 
of inquiry has been only recently disclosed, and we can 0 

at present, allude to the probability of its leading to s 
explanation of the movement of fluids. We may ob 

that some late physiologists have been inclined to’ 
an inherent power of movement to the animal fluids, 
cially the blood: and, if this hypothesis be admitted, 

_ might be, perhaps, transferred to the explanation of 

motion of the fluids in plants, without venturing too far in 
problematical theories. The singular movement in the cel 
described by Corti and Amici, would naturally — “ 
under this explanation. 

261. The theory has been proposed by Saussure, that ' 
vessels of plants possess a contractile power analogous 
the peristaltic movement of the intestines; but there is 2 
proof of this property of the vessels. Decandolle, who de 
nies in toto the property of the vessels now stated, pi 
the theory, that as the movement takes place principally 
not solely by the cells, they are endowed with a contra 

mal heart, and, in this manner, by the alternate cor 
oS eae coe IS 

; upwards, 
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262. Decandolle is disposed to consider that this upward 

ovement of the sap takes place chiefly through the inter- 

cellular passages of the plant; a proposition which he con- 

-eeives in a great measure supported by the generally admitted 
fact of the lateral diffusion of the sap, which must necessa- 

_rily be independent of the vascular tissue. 

263. Experiments have been made by Bonnet and Hales 

determine the velocity and force with which the sap moves 

pwards. The former etiolated some plants, by growing 

them in a dark cellar, in order that the movement of coloured 

fluids might beeasily seen, and he noticed the coloured fluid 
to ascend in some of the experiments at the rate of two inches 

in the hour, and in others at the rate of three inches in the 

same time. When a fresh cut branch of a healthy pear 

_tree was immersed in a tube full of water, Hales found that 

the sap rose in it eight inches in six minutes. 

264. The force with which the sap ascends is considerable. 

This was determined by a very ingenious experiment of 

Hales: he cut off the upper portion of a vine branch, and 
enclosed the wounded surface of the lower portion in a tube. 

The force with which the sap ascended enabled it to rise to 
the height of forty-three feet, which is equivalent to a force 

eapable of supporting the weight of an atmosphere and a 

half. 
265. The greater part of the sap ascends through the al- 

burnum to the full grown leaves, which afford it an outlet 
evaporating part of it, and sending the rest through the 

proper vessels to the bark, thus consuming rapidly what they 
receive. The amount of the ascending fluid which is thrown 

varies considerably under different conditions of the plant 
well as of the atmosphere. The usual calculation is, that — 

are thrown off by the leaves, while the rest descends to nou-_ 

h the plant, and of that a proportion is also rejected by — 
Pr sar Lala Gos oe 

average quantity of water exhaled is to that which is ab- g 

bed, in the ratio of two to three ; that isto say, two-thirds _ ae 



76 VEGETABLE RESPIRATION. 

its watery part by exhalation or evaporation, this passing 
into the atmosphere when it comes into contact with 
This takes place principally under the influence of light a 

heat. Hot and dry weather greatly facilitates this opel 

tion, as Hales ascertained by experiments on the Suntl 

(Helianthus annuus), which was found in such weather 

transpire thirty ounces daily, being one-half more than 

average quantity. The Cornus mascula, or Cornelian Ch 
perhaps exceeds all other plants in the quantity o 

which it evaporates daily, amounting to nearly twice 
weight of the whole shrub. The watery part of the 
having performed its office of dissolving the solid matter 
cessary for the nutrition of the plant, thus rendering it fit 
be absorbed by the spongioles, is discharged Jas of no 
ther use. 

VEGETABLE RESPIRATION. 

267. An important operation, it is supposed, is cal 
by the leaves when under the influence of light. 

hale oxygen gas, derived from the carbonic acid in t 
mosphere, and from that conveyed to them in the sap. 
carbon is retained, being an important element in the 
position of vegetables. Light, then, it is generally be 
causes the accumulation of carbon, and the expulsion 0 of 

268. Dating the absence of light, in the night-time, 
very different process is carried on: the leaves absorb: 
gen and give out carbonic acid. 

269. The action of the leaves of plants on the atmo 
is a subject which is still involved in considerable ob 
‘The experiments of Priestley, who discovered that 
exert an action on the atmosphere, were supposed | 

_ that the general effect of vegetable respiration 
‘a dition of oxygen to the atmosphere. » abies 0° 

: Mr. Daniel Elis was of opinion that 
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ygen than they give out, and add to the carbonic acid in 

the atmosphere; and that they do not derive carbon from 

@ action of the leaf on the air. Subsequently, Sir Hum- 

phrey Davy was led from some experiments to adopt Priest- 

ley’s opinion, that plants purify, or add to the oxygen of the 

atmosphere, gaining carbon from that source. There is 

ill wanting a series of experiments sufficiently varied and 

accurate to enable us to pronounce upon this point. 

270. Numerous experiments have been made to show the 

ect of the green parts of the plant in decomposing the 

rbonic acid. Decandolle arranged one experiment in the 

following manner: On the stand of a pneumatic trough, 

which was filled with distilled water, he placed two inverted 

jars, one of these was also filled with distilled water, and 

ntained a plant of the Mentha aquatica—the other in- 

erted jar only contained carbonic acid an The vessels 

were then exposed to the action of the sun’s rays, to prevent 

y errors, the surface of the water in the trough being pre- 

viously protected from the action of the air by a deep stra- 

tum of oil. In the glass where the plant was, the water 

gradually descended, its place being supplied by an equiva- 

lent bulk of oxygen, while in the other glass, the water 

ascended, an equivalent proportion of carbonic acid having 

mn removed. 

271. If distilled water only, or oxygen gas only be em- 

oyed, there is no apparent result, and the plant speosy 

becomes sickly. 
(272. It is further to be noticed, that in the experiments 

zs shila to: effect in dneckapiaition of tha.cechuale mall zs 

all the experiments the transmission of the direct solar 

; was essential to effect this end; but in 

1 conditions of plants, in the shade under he zes, 

s other positions, where there is no ossibility 

sun's rays reaching them, these cha 

formed by De Candolle and others, it was found that the — ae 

shtest diffuse day-light, or the strongest lamp-light, 
was ge 
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evidently must have taken place, as the deep green colo 
of their leaves, and the general healthy character of their 
functions sufficiently testify. 

273. He also found that when plants were supplied with 

a greater quantity of carbonic acid than existed in the natu-— 

ral condition of the atmosphere, they displayed a more 
luxuriant vegetation than under ordinary circumstances: 

Among numerous other experiments, Senebier mentions — 
that the branch of a tree which did not cause the disengage 
ment of any gas in distilled water, in common water disen- 
gaged a volume of gas equal to that of 108 grains of water 
and when the water was artificially saturated with carbome 
acid, the volume of the gas then equalled 1664 grains of 
water. : : 

274. It would appear, if we attempt to draw any conclu- 
sion 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 daylight or cloudy weather. 
they sometimes perform this process, and sometimes giv? 
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, how — 
ever, is such an obscure and unsatisfactory view of vegetable 
respiration, that we must pause before we put implicit faith 
on the accuracy of the experiments on which it rests.* 

cluded, and the plant is made to act ona limited quantity of air. The actio? 
of light, which is supposed to be the stimulus to the expulsion of oxyge™ 
must be weakened. It isnot improbable that the heat which accompanie 
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275. Carbon, it is known, is absolutely necessary for the 

support and growth of vegetables, and, when this element is 

not to be found in the soil, they can extract it from the at- - 

mosphere, and assimilate it to their substance. Saussure 

2 made plants vegetate in water and in an atmosphere, both 

_ of which were completely deprived of carbonic acid, and 

found that they did not thrive ; but if carbonic acid were in 

the atmosphere, they flourished and arrived at muturity. 

Plants have been made to grow in dried earth, in flowers of 

sulphur, in a soil made of pounded glass and quartz, in all of 

which they could procure no carbon, which must consequent- 

ly 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 de- 

rived solely from the atmosphere ; and it is only by drawing 

largely from this source, through the medium of the vege- 

_ actona plant, must necessarily accompany it. The evaporation which takes 

place from the leaf must be modified while experimenting, and there will al- — 
___ Ways be less carbon in the sap of a plant living in water, than when living in 

its natural soil ; and even when a portion of earth is taken up along with the 
plant, it isnot quite in its natural condition; the rootlets are apt to be torn, 

to betoo much exposed, and are confined to a limited extent of ground, 

Then many of the experiments were made with leaves placed in water, and 
Temoved from the parent plant. All these circumstances must, more or less 

modify the condition of the plant, and render us cautious in coming to any 

conclusion from experiments. Of this Dr. Priestley himself seems to have 

_ been aware. After mentioning that many of his experiments did not at all 

accord with his theory, he says, ‘*‘ Upon the whole, J think it is still pro- 

_bable that the vegetation ofhealthy plants, growing in situations natural to 

them, has a salutary effect on the airin which they grow;” and then he al- 

judes to the very delicate nature of such experiments, the great tendency to 

fallacy, the disadvantageous situation of the plant, and the numberless pre- 
cautions that must be attended to. In another part, he says, ‘¢ In those in- 

c stances in which the plant grew the best, they were, however, but sickly, as 

_ Appeared by the leaves soon turning yellow, and falling off when theleast mo- 

tion was given to them.” This leads us to another objection, which = 
_ Tay be urged against all those experiments in which the plants inated 

E the air. : It appears that whenever the leaves were unhealthy, or at all faded, 

ley universally gave carbonic acid; and as we find that in Dr Priestley’s ex- 

periments, as just quoted, the leaves soon became sickly, it is not at all im- 

Probable that this may have materially modified the result im almost all the 
“xpetiments which were continued for any length of time, = 2 
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tables growing upon them, that soils can at last become able 
to support the growth of more perfect vegetables. Za 

* 276. Light, it is also known, is absolutely necessary for 
the healthy existence of the plant, and its operation, when it 

is in full power, seems to consist in causing 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 
plant be kept in the dark or etiolated, the green parts be- 
come of a sickly white colour, and indeed the whole plant 
becomes soft and feeble. There is a deficiency of carbon, 
which is necessary 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 external ones are — 

strong and fibrous, and have the green colour properly de- 

veloped. When vegetation proceeds in the dark, the plant 
loses its peculiar virtues, and all 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 carbon, renders all the parts of the plant 
more solid, stiff, and hard, and thus impedes its free growth. 

277. These considerations, then, viewed by themselves, 

and in the absence of any decisive experiments,would see™ 

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 quaD- 

tity of carbon in the soil, and that, when there is a sufficient 
"provision for any end ead one source, it is not likely that 
there should be another means constantly: in operation con- 
ducing to the same end. This objection gains still more 
weight when we consider that leaves actually do, in certain 

_ circumstances, 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 cam- 
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_ by their roots, we should be enabled to form a rational 
_ theory of vegetable 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 carbon in 
the sap of the plant, which might lead to the absorption of 
carbon from the air, while this might not be the casé in 
others. 

278. The late Professor Burnett has proposed a new view 
_of the subject. The very anomalous condition of the plant, 
evolving at one time pure oxygen, and at another carbonic 
acid, or, in other words, performing at certain, and often ir- 
regular periods, functions so diametrically opposed to each 
other, having led to more minute researches on this question, 
it was observed that a small portion of carbonic acid was 
disengaged by leaves both day and night. He therefore 
conceives that the commonly so-called function of respira- 
tion, includes another office, that of digestion. The respi- 
ratory process, analogous to the same in animals, is always 
going on, during the night as well as during the day, and 
accordingly will always be attended with the production of 
carbonic acid gas. So far then the theory of the evolution 
of the carbonic acid gas is sufficiently precise. : 

But how is the production of the oxygen to be explained ? 
This he conceives, depends in part on the decomposition of 
the water, but also and principally on the decomposition of 
carbonic acid, whether taken up by the roots along with wa- 

_ ter, or simply applied to the leaf in the form of gas. 
The same difficulties, however, present themselves to this 

_ theory, as we already adverted to in alluding td the common- 
- ly received theory of vegetable respiration; for the diges- 
tive process, depending on the direct action of the solar 
rays, must necessarily be a very precarious event in the 

_ plants of a country such as Great Britain. The theory, 
_ however, has the merit of getting rid of the very singular — 

maly of oxygen being expired at one time, and carbonic 
acid gas at another, an anomaly which appears the more 

_ Singular, if we were to conjecture such a condition in the 
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animal species, the evolution, namely, from the human — 
lungs, of carbonic acid during the night, and oxygen during — 
the day. 

279. It has been supposed that the expulsion of carbon 
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 leaf be determined, not by the 
demands or condition of the plant, but by the presence or 
absence of an external agent, light, it is by no means impro- 
bable that there may frequently be a necessity for expelling 
a superfluous quantity of carbon. And this leads us to ob- 
serve, that, a priori, we should be inclined to doubt that so 
important a part of the functions of the plant should depend 
solely on the influence of an external agent, and be attended — 
with such opposite results according to its presence or ab- : 
sence. 

280. This would be a case to which we have nothing ana- 
logous in the animate works of nature. | We would have 
plants of the same species, varying in a most important 
function, producing results diametrically opposite, accord- 

Britain, the plants must give ‘out perhaps many times a$ 
much carbon as oxygen, while in tropical climes they must 
be almost constantly giving out oxygen. ; 

281. It must be observed, also, that there are other dif- 
ferences between the nocturnal condition of plants and their 
condition in the day-time, besides the presence and absence 
of light. During the day the sap is flowing freely and rapid- 
ly through the plant; large quantities pass through the 

___ leaves, and are modified by the great evaporation which takes 

_ consequently a much smaller quantity of the 
a the leaves. The pores are closed or 
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the absence of heat, and the whole plant must be in a condi- 

tion differing considerably from its state during the day. 

282. From what has been said, it will be seen that we are 

still very much in the dark regarding the nature 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 regulated in its action entirely by the de- 
gree 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 circum- 

stances in which it may be placed; and we may fairly pre- 

sume, that the amount of carbon taken in by the leaf, or 

given out by this organ, will vary much according to the 

quantity in the sap derived from the soil, which, it is evi- 

dent, must be very different in different situations. 
283. Plants that are not green do not produce the same 

changes upon the atmosphere as those of this colour. Mush- 
rooms, for example, produce carbonic acid, deteriorating 

the air, and they produce this effect during the day as well 

as during night. 

284. The sap, having in the leaf been rendered fit for the 

nutrition of the plant, descends in the innermost layer of 
the bark, being here called proper juice, assists in preparing 

the cambium, which acts such an important part in the for- 
mation of the new layers of wood and bark, and spreading 
horizontally through the medullary rays, produces the dif- 

ferent secretions which are 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 ensuing 

season, and someto qualify the ascending sap to promote nis 
evolution and growth of the ~~ 

oe 



SECTION IV. 

ANATOMY OF THE REPRODUCTIVE 

ORGANS. 

285. The Reproductive Organs are those which serve for 

the continuation of the species. Every plant possesses some - 
means of reproducing its kind; of these there is an infinite 

variety, from the simple homogeneous masses of cellular 
tissue which form the whole reproductive organs (sporules) — 
of the lower tribes, up to the complex and elegant apparatus 

of Frower, Frurr, and Seep, which we observe in the 

higher orders, as in the Apple or the Lily. They form the 

seed or rudiment of a new plant similar to that which pro- 
duced it. At present we shall speak only of the reproduc 

tive organs of flowering plants. 

CHAP. 1—THE FLOWER. — 

I. GENERAL VIEW OF THE FLORAL ORGANS. 

286. The floral organs, taken in the widest sense, consist 
of the Bractea, the Peduncle, the Calyx, the Corolla, the 
Stamen, and the Pistil. The bractea and peduncle may be — 
considered appendages. In the 

accompanying figure, a is the pe- 
-*duncle, 6 the calyx, ¢ corolla, d 

: the stamens, and e the pistil, in 
_ the Deadly Night-shade (Atropa 
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on without the assistance of the others, of which more than 
one are occasionally wanting, but never without the co-ope- 

_ ration of both these organs. Hence they in particular re- 
ceive the name of serual organs, and, in strict botanical 

_ language, constitute the flower ; though, in popular language, 
this term is applied only to the coloured leaf which surrounds 
them. See Fig. 13, in which the stamen and pistil are seen 

_ at the left, without any accompaniment of flower stalk or 
floral envelope. A stamen and pistil is found in the axil of 
each leaf, constituting, botanically, one flower, seen magni- 
fied at the left, in the figure nearest the left hand of the two 

small figures. 

288. They generally exist together in the same flower, 
which in this case is called hermaphrodite or perfect. When 
only one of them is present, the flower is termed wnisexual, 
as inthe Willow. The flower with the stamen is called 
the male or barren flower, because it fertilizes the pistil, and 
itself produces no seed ; the one with the pistil is called the 

Jemale or fertile flower, because it bears the fruit and seed. 
289. When male and female flowers grow on the same __ 

3 plant, it is called monecious (from the Greek words paws, one, 
| and axes, house,) as in the Oak (Quercus). When the male — 

| bea et we —) a Ad no ogee : 
and female flowers are on different plants, they are called 
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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 (Galium cruciatum). 

290. The calyx and corolla are envelopes which cover and — 
protect the sexual organs, and probably perform some im- 
portant 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 appen- — 

dage which protects the flower in the bud, and in some cases — 
‘supplies the place of the calyx. 2 

291. The flower is considered by modern physiologists as __ 
composed of several whorls of metamorphosed leaves or 
bractee ; the calyx being the lower or external whorl, the — 
corolla the next, the stamens the next, and the pistil the inner _ 
or last whorl. This will be explained more particularly at — 
the end of this chapter. 

292. Plants of this kind are called phenogamic, or flower- 
ing, because they produce flowers : sexual, because they have 
sexual organs, (stamens and pistils)), embryonate, because — 

they possess an embryo or particular form of seed; cotyledo- — 
nous, because the seeds are provided with cotyledons or seed- 
lobes; and vascular, because they contain spiral vessels. 
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. 

Il. THE PEDUNCLE. 

293. When the flower is attached to the stem or branch 
by means of a stalk, this organ is called a peduncle ; see 4, 

fig. 12, par. 286. When there is no peduncle, the flower 
___ being attached by its base, it is said to be sessile, as in Com- 
mon Star-thistle (Centaurea ealeitrapa), and in Dodder 

(Cuseuta). 
294. The poten eld a spe whe grows om 
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the root, as in Primrose and Cowslip (Primula vulgaris and 
P. veris), Lily of the Valley ( Convallaria majalis). 

295. When the peduncle is branched, each of the divisions 
is called a pedicel ; and the term rachis is applied to the main 
stalk from which the pedicels spring. 

Hi, THE BRACTEA OR FLORAL LEAF AND ITS MODIFICATIONS. 

296. Most flowers arise from the axilla of a leaf: this 
leaf, especially when different from the common leaves of 
the plant, is called a bractea. Where the floral leaf or brac- 
tea is not developed, it is still believed to be present in a ru- 
dimentary form. 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 (Melampyrum arvense). In the Lime-tree (Tilia 
Europea), the penduncle arises from a lanceolate bractea. 
The leaves of the tree are broad, cordate, and serrated. 

297. All leayes between the bractea and the calyx are 
called bracteole. 

298. An involucre consists of several bractex thickly set 
in a kind of whorl around the base of the flower, as in the 
Anemone, the Daisy (Bellis), and many others. The brac- 
tex are always called an involucre in the Umbel and in the 
Capitulum. The involucre is triphyllous, composed of three 
leaves, in the Anemone ; tetraphyllous, pentaphyllous, &e. 
See Fig. 19, par. 324. 

299. The bractew sometimes are verticillate (whorled), — 
and cohere at their margins like a calyx. They are then to 
be distinguished from the calyx chiefly hy being pleceh= 2 
neath several flowers instead of only one. ce 

300. When there is round the pedicel a hock ote 
leaves like a small involucre, they receive the name of invo- 
lucellum or partial involucre, as in the Carrot (Daucus carota), 
Lao het se lnvoleare of apy. panies ee 
rs ta ee ON 



i each, (Hooker’s Brit. Flora, p. 26.) Mr. Brown applies 

the term glume to the outer covering, or calyx of Hooker, 
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this case the proper involucre receives the epithet of general, 
or universal. See Fig. 19, par. 324. ; 
301. The spatha is a sheath completely enclosing the 

flowers before their expansion, and bursting longitudinally 
to make way for them, as in Snowdrop (Galanthus nivalis), 
Daffodil (Narcissus), Onion (Allium), and Wake Robin 
(Arum maculatum). In the latter example it encloses a 
spadix, and some restrict the term to this case. It is a sort 
of bractea or floral leaf, and Sir J. Smith gives it this name 
in the bulbous genera mentioned above. Many of the 
Palms have a spatha of a woody consistence. See Fig. 20, 
page 94, the Wake Robin. 

302. The cup (cupula) in the Cupulifere, in which the 
fruit rests, consists of a number of adhering bractem, as in 
the Oak, the Hazel. 

303. The glume or husk is something between a bractea 
Fig. 14. and a calyx, and is found in Graminee — 

and Cyperacex, which are destitute of 
proper calyx, This term is most gene- 
rally applied to the outer and thicker 
set of scaly leaves next to the sexual or- 
gans (287) in Grasses, two in number. 
and embracing each other at the base, 
Fig. 14, in which are seen the outer 
seales (glume or calyx), and the inner 
seales (corolla), with the awn attached. 
The stamens and pistils are removed. 
The bristly spiral appendage, called 
Arista or Awn, is attached to the inner 

304. Dr. Hooker and Sir J. Smith consider the outer a 
inner coverings as ealyx and corolla; and the former applies 
the term glume or valve to the individual pieces or leaves 0 

_ and considers the thin inner covering as the true p 
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(Lindley’s Synopsis of the British Flora, p. 293). When 
these scaly leaves enclose several flowers, they are with pro- 
priety called bractew. The term scales is applied to the 

minute bodies at the base of the ovary in the grasses (nectary 

of Linnzus and Smith, see “* Nectary.”) Dr. Lindley “ re- 

commends the exterior empty bracts to be termed glumes ; 

those immediately round the fertilizing organs palee; and 

the minute hypogynous ones, scales or squamule.” Accord- 
ing to the same botanist the glume is to be distinguished 

from the calyx by its leaves being alternate and not verticil- 

late. He considers all these scaly leaves as bractez. 

305. The form of bractea termed involucre, and some 

other varieties, perform the important purpose of protecting 

the young flower (or flowers) when in the bud, and also du- 

ring the ripening of the seeds. This is well seen in the 

involucre of the Composite, as that of the Dandelion, in 

which the involucre, after closely enveloping the young 

flower bud, is turned down (reflexed) to spread out the ex- 

panded flowers, and again rises when the flowers have faded, 

to envelope and protect the ripening seeds. The same func- 

tions are often performed by the calyx, undergoing the same 

changes in position. Both calyx and involucre again fall 

back to allow the dispersion of the seeds. 
* 

Iv. THE INFLORESCENCE. 

306. This term is used to express the manner in which 

the flowers are arranged on the plant. 
307. The flowers are called solitary, when they grow se- 

parately at distant points of the stem, as Fcepieen 3 be 

Toadflax (Linaria spuria). oe 

308. Opposite the leaves, when the flower is at the same ee 

height on the stem, and opposite to a leaf, as Narrow-leaved 

Water Parsnip (Sium angustifolium.) 

309. Azillary, vie ee as in the by 

eet Hele lone ee ee 
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310. Extra axillary, or lateral, when the flower grows 

from the side of the origin of a leaf, as in Common Garden 

Nightshade (Solanum nigrum). 

311. Epiphyllous, when the flower grows on the surface of 

the leaf, as in Butchers Broom (Ruscus aculeatus). 

312. Terminal, when the axis or stalk terminates in a 

flower or bunch of flowers, as Paeony. 

The flowers are said to be in the form of 4 

313, Sprxe (spica), when they are sessile and placed sim- 

ply along a common stalk or axis, as in Plantain (Plantago), 

the genus Orchis, Wheat (Triticum hybernum), Great Mul- 

lein (Verbascum thapsus.) 
314. The term also has been applied to flowers in this form 

when the peduncle is very short, as Spiked Speedwell (Vero- 
nica spicata), which Dr. Hooker calls a spicate raceme (318); 
Common Lavender(Lavandula spicata), Foxglove ( Digitalis,) 
&e. 

315. The spike generally grows erect ; and the expansion 

of its different flowers is progressive, the lower ones frequent- 
ly having faded before the upper ones have opened. : 

316. 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.) . 

317. The spike is sometimes unilateral (secunda), the 
flowers all leaning to one side, as in Matgrass(Nardus stricta.) 

The Flowers are in the form of a 

318. Raceme, or cluster, when they are numerous, distant, 
peduncled, and arranged along a common stalk, differing 

_ from the spiked form only in having peduncles, and in being 
more distant, as Common Red Currant (Ribes rubrum ; See 

‘Fig. 15.) Barberry (Berberis oulgaris). 
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Fig. 16. 

319. The Pantcie resembles the raceme, but the pedun- 

cles are branched, longer, and more loose and distant, as in 

London Pride or None-so-pretty (Saxifraga umbrosa), Oats 

(Avena sativa), Fig. 16, and many Grasses. It may be 
termed a branched raceme. 

320. The Coryms has the peduncles arising from diffe- 
rent heights on the stem, but long in proportion to their dis- 

tance from the summit, so that all the flowers are nearly at 

the same level,asin Common Yarrow (Achillea Millefolium), 

Fig. 17, and many others of the order Composite. It may 

be regarded as a raceme, in which the lower pedicels ar 
much elongated. 

Fig. 17. 
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321. The Cxrme has the peduncles arising from the same 
_ point, but irregularly divided into pedicels, which do not pro- a 
ceed from one central point, the flowers being nearly at the 
same level, as in the Elder (Sambucus nigra’), Fig. 18, the 
Guelder Rose (Viburnum), andthe Wild Cornel or Dogwood 
(Cornus sanguinea.) ae 

When the Cyme has very few flowers, it has been termed 
a verticillaster. Two opposite verticillasters are supposed to 

. form the verticillus in Labiate. See par. 327. 
$22. The Unser has all the peduncles nearly equal to 
each other, springing from the same point, diverging like 
rays, the flowers in a globular or semi-spherical form, and 
the pedicels arising regularly from a central point : Fig. 19, 
next page, Mountain Stone Parsley. 

323. The umbel is simple, when each peduncle is single 
flowered, as in Broad-leaved Garlic (Allium ursinum), Cow- 

slip (Primula veris), or Eryngium. When the flowers of a 
___ simple umbel rise nearly to the same level, Richard calls it a 
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324. The umbel is com- 
pound, when each peduncle _ 
at one point divides into 
many nearly equal pedicels, 
which bear the flowers. 
This is the case in the Car- 
rot (Daucus Carota), Pars- 
nip (Pastinaca sativa), 
Hemlock (Conium macu- 
latum), and the rest of the 

Umbelliferze. : 
325. The peduncles, taken together, form the umbel, or 

universal umbel: the pedicels at the extremity of each pe- 
duncle form what is called a partial umbel. 

326. The tuyrsvus is a panicle in which the peduncles 
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, 
327. The Waort (verticillus) is that form of inflores- 

cence in which the flowers are arranged in a ring round the 
stem, as in Common Mare’s tail (Hippuris vulgaris). See 
Fig. 13, page 85. White Dead-nettle (Lamiim album), 
Penny-royal (Mentha pulegium), and many of the Labiate. 

328. The Spaprx is a spike in which the flowers are set 
very close, and enclosed in a spatha, as Wake Robin (Arum 
maculatum), Fig. 20, next page. It is found only in mono- 
cotyledonous plants. ae 
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329. The Carxrn (amentum) consists of a cylindrical r 
: eeptacle, with closely imbricated scales or bractee covel 

3 unisexual flowers, as in the Walnut (Juglans regia), the 
(Pinus), the Birch (Betula), and the rest of the Amentace 

(Juss). The fir-top is a catkin. The catkin of the Ho 
(Humulus lupulus) contains the bitter principle which 
ders this plant so valuable in brewing. See Fig. 21, the 
kin of the Hazel (Corylus Avellana). 

330. The Carrrutum (glomus), head, or tuft, has 
flowers sessile, or with very short peduncles, and ranged 
a globular form, as in Common Thrift or Sea Gi we 
(Statice Armeria), Trefoil (Trifolium), Scabious (Seabiosa, 

This is an umbel with nearly sessile flowers, and the 
has been applied also to compound flowers, as the T 

__ in which the receptacle or top of the peduncle swells out. 
toa spherical shaped body, ealled phoranthus, which suy 

_ the flowers. The capitulum is found in the 
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** Flowers not placed on stalks, 

arranged upon a lengthened axis, | 
* which is permanent, Spike, Locusta, Spadizx, 

which is deciduous, Catkin, 
arranged upon a depressed axis, Capitulum, Anthodium. 

Flowers placed upon distinct stalks, 
arranged upon a lengthened axis; 

Stalks simple. 
and of equal length, Raceme, 
the lowermost the longest, 

Inflorescence centripetal, Corymé, 

entrifugal, Fascicle. 

Stalks branched, 

Inflorescence lengthened and 

centripetal, Panicle, 

depressed, and 

entrifugal, Cyme, Verticillaster ; 
arranged upon a depressed axis, Umbel.” 

———_ 

Vv. MODE OF EXPANSION. 

332. The flower buds open in a certain order—sometimes 
_ the upper or central flowers expand first, and then gradually 
_ the lower or outer ones. This method of expansion is termed 
_ Cewrrirveat. In other cases the lower or outer buds ex- 
_ pand first, and then the opening spreads towards the upper 
_ or central florets. This is termed CentRIrETAL. 
___ 333. When the expansion is centrifugal, it is considered 
that the bunch of flowers have originated from the growth of 
several peduncles or branches; and the inflorescence is some- 
times termed compound. Each bunch, however, of flowers, — 
©xpands centripetally, though the whole opens centrifugally. 

334. When the expansion is centripetal, it is considered 

panama apace 
335. In some cases the | 
hl ing ty sed er of hore 

that the flowers proceed from the growth ofa sucinteenee ae 
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56° THE FLORAL ENVELOPE. 

VI, THE FLORAL ENVELOPE. 

336. This consists of one or two whorls of leaves of a pe- 
culiar form and appearance, immediately surrounding the 
sexual organs (287.) When there are two whorls, the inner, 
that nearest to the stamens and pistil, 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 e 
whatever be its form or appearance ; and the plant is called 
monochlamydeous. 

337. Considered as a whole, the floral envelope, whetl 
there be one whorl or two present, receives the name of pé- 
rianth (perianthium or perigonium.) The perianth is called 
simple, when it consists of the calyx alone ; double, when both 
calyx and corolla are present. ee 

_ 338. When neither calyx nor corolla is present, the plant 
is called achlamydeous, and the sexual organs are said to be 
naked, as in Wake Robin (Arum), or in Mare’s Tail. 
Fig. 13, par. 287. 

pare VIl. THE CALYX. 

mediately below it. It is called flower-cup, from em 
the lower part of the corolla, which appears to rest 
See b, Fig. 12, par. 286, 
340. When the corolla is present, the calyx is generé 

shorter than it after the flower has expanded, but longer 4 
embracing it before. It is usually of a green colour. 
there is no corolla, the calyx (336) is generally thick, I 
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united. In many monocotyledonous plants, the calyx is the 
sole floral envelope. 
_ 841. The separate parts or divisions of which the calyx. 
consists are called sepals, When these are united by their 
“margins, so as to form one piece of a more or less tubular 
form, the calyx is called monosepalous, gamosepalous, or mo- 
-nophyllous, as in Henbane (Hyoscyamus) and the other So- 
-lanez, and in the Labiate. The lower part, where the sepals 
_are united, form what is called the tube. They are generally 

read out, and remain separate above, and there constitute 
the limb. See Fig. 22. The tube is generally formed by 
the union of sepals at the margin—sometimes, as in Esch- 
-scholtzia, it is an expansion and dilatation of the flower-stalk. 

342. The Monosepalous calyx has different terms applied 
_to it, according to the mode in which the limb is divided. 
Iti 1s, 

_ 343. Toothed (dentatus) ,when the divisions are very short, ~ 
and have the appearance of sharp teeth. 

344, Cleft (fissus), when the divisions extend about half 
_way down: bifid, trifid, &c.; see Fig. 22, par. 358. 

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

With respect to form, the monosepalous calyz is 

346. Tubular ; when it is cylindrical, long, and narrow, 
in Cowslip (Primula veris) ; see Fig. 22. 
347. Ventricose (urceolate); the tube swelled, but be- 
ming narrow near the limb, like a pitcher. 
348. Inflated ; thin, and dilated like a bladder, as in Blad- 

der Campion (Silene inflata.) : 
349. Campanulate ; shaped like a bell. x Z = 
350. Two-lipped (bilabiate) ; having its limb so divi 

any of the Labiate. 

‘When the tepals are separate and ine from ech fromthe bam specene olysepalou: 

represent an under and upper lip, soins ee sa 
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as in Wall-flower (Cheiranthus Cheiri.) See Fig. 26, par. 

352. The calyx in compound flowers (Composite), con- 

sists of a mere rim at the top of the ovary, or of hairs (called 

pappus) rising from the same part. 

353. The calyx is called superior when it adheres to 

ovary (447), i in which case it is necessarily monosepalous, 

every point in the circumference of the ovary is in con 

with a part of the calyx ; and the-ovary is called adherent 

inferior. When there is no adhesion, the calyx is inferior, 

or inserted below the atey; which is called free or su 

The terms “ superior” and “ inferior,” as applied to the ¥ 

rious parts of the = are explained in par. 418, 419, 420, 
also 447, 448. 

VIII. THE COROLLA. 

354. This is the inner whorl of leaves when the perianth 
is double, placed immediately next the sexual organs, ofa 

delicate texture, and generally highly coloured, forming the 
chief beauty of the flower. See c. Fig. 12, par. 286. The 

- eorolla seems to consist chiefly of cellular tissue, and spiral 
_yessels, with no woody fibre. It exists only when the 
rianth is double, the single envelope always receiving 
name of calyx. In some cases there is a little difficulty ™ 
finding if the perianth be double or single, as in some mon 
cotyledons, where the floral envelope consists of six 
leaves, in which an outer and inner whorl can scarcel¥ be 
distinguished. In such cases, however, some botanists 
of calyx and corolla, considering as calyx the three leaves 

355. The individual parts or divisions of which the co 
_ consists are called petals. | When these are united by 
_ margins, so as to form one leaf, or petal, of a more or I 

se (Prima), ——- Digitalis). ~ =_— 
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356. The cylindrical part of a monopetalous corolla is 

lied the tube : the upper spreading part is called the limb. 

hese parts are well seen in the Cowslip. Fig. 22, par. 

The monopetalous corolla is regular or irregular. 

857. It is regular when its figure is uniform, its incisions 

g equal, and the parts regularly disposed round an ima- 
mary axis, as in the mgt and in Nightshade: see Fig. 

Bs per. 286. 

The monopetalous regular corolla is 

358. Bell-shaped (campanulate), as in the Bell-flower 

(Campanula), Bindweed (Convolvulus), Jalap (Convolvu- 

s jalapa), and many others. See Fig. 12, par. 286. 
Fig. 22, 359. Tubular, when the tube is 

—~ 2 long and cylindrical, as in Li- 

) ach (Syringa vulgaris), or Cow- 

slip, Fig. 22. 

360. Funnel-shaped (infandibilifor- 

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 23. 

361. Salver-shaped (hypocraterifor- 

mis), when the tube is long and narrow, . 

and diverges abruptly into a horizontal 

spreading limb, as in Primrose, in bate : 

slip, Fig 22, Lilac, &c. re 

362. Reta or wheel-shaped, like the last, but with 

y short tube, as Borage (Borago), Nightshade (Solanum). 

363. Ventricose, or urceolate, _ contracted. 

Tati as in Heath ertios: somtimes called ¢ campa-— 
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incisions are not uniform, or the opposite sides are irregu- 

Fig. 24. larly placed round an imaginary axis, as in 
Toadflax (Linaria), Snapdragon (Antir- 

rhinum). See Fig. 24, the corolla of 

Ground-ivy (Glechoma hederacea.) 

The monopetalous irregular corolla is 

365. Ringent, labiate, or bilabiate ;—gaping, like the mou 
of an animal, the tube widening at the upper part, and the 
limb being divided transversely into two unequal parts; one, 

Fig. 25. called the upper, sometimes longer than the 

other, or lower one; as in Sage (Salvia), 
Dead-nettle (Lamium), Ground-ivy (Glecho- 

ma) Fig. 24, and all the Labiate. In 

some, the lips are nearly equal in length, as 

in Thyme, Bugle (Ajuga), Marjoram (Onr- 

ganum), &c. See also Fig. 25, the corolla 

of Lavender (Lavandula spica), slit up - 

gitudinally, and folded back. 

366. 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 sometimes called personate, 
sometimes, campanulate unequal. 

367. When the petals are separate and distinct from each 
other from the base, the corolla is polypetalous, as in 
nus Raphanistrum (Wild Radish or jointed Charlock), Fi 
26, par 369, the Pink (Dianthus). The lower part is ¢ 
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- towards the centre of the flower, as in Carrot, Angelica, and 
_ Many of the Umbellifer; reflered, the point turned out-— 

wards. 

_ The polypetalous corolla is regular or irregular. - The re- 
; gular polypetalous corolla is 

369. Cruciform, when there are four clawed petals, ar- 
ranged in the form of across, as in Wall-flower (Cheiranthus 

_ Cheiri), Turnip (Brassica), and all the plants in the natural 
order Crucifere: See Fig. 26, the flower of Charlock. 

- Fig, 26, Fig. 27. 

870. 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 natural order 
Rosacee. See Fig. 27, the flower of Pyrus malus (Crab- 
apple). a 

371. Caryophyllaceous, when there are five petals deeply 
clawed, as in Catchfly (Silene), Pink (Dianthus), Corn- 
cockle (Agrostemna Githago), and the Caryophyllex. 

The irregular polypetalous corolla is tee 

372. Papilionaceous, when there are five petals, of which 

middle and lateral ones are parallel to each other sand 
two lower are also parallel and connected by their 
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standard : the next two are the ale, or wings : and the other 
two form the carina, or keel. This kind of corolla is found 

in the Pea and Bean, and the greater number of the Legu- 
minose. It is called papilionaceous from having a resem- 

blance to a butterfly with expanded wings. See Fig. 28, in 
which a is the vexillum, 6 the ala (of which there are two), 

and ¢ the carina, or keel; Figs. 29, 30, , one ala, ¢, the 
keel ;—and Fig 31, the vexillum. : 

Fig. 28, Figs. 29, 30. Fig 31. 

373. The other forms of eet polypetalous corolla, as 
in the Monk’s-hood (Aconitum), Larkspur (Delphinium), 

Violet, &c., are incapable of being reduced to any order. _ 
374. The petals generally alternate with the sepals, that 

is, each petal is opposite to the space between the two sepals, 

not toasepal. This is well seen in the Crucifere. %&@ 

: ~~ sia 20 

7 Compound Flowers. 

875. Tuer is a class of flowers which in many points 
_ differ so much from the generality of flowers, that they Te 
quire 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 
called phoranthus, and occasionally very different from each 
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(Aster Chinensis),the Artichoke (Cynara Scolymus), and the 
Sunflower (Helianthus), are examples of this class. 

378. The florets are monopetalous, very small, and, in 
‘many, of two kinds; those of the dise, which are in the cen- 
tre, and those of the ray, which are in the circumference,— 
the external ones which enclose the preceding. 

_ 379. 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. They are white in the Daisy. 
_ 880. The calyx is closely adherent to the ovary, and is 
hot very distinct. It appears as a rim, or as pappus, at the 
top of the ovary. The stamens are five in number, and 

united by their anthers into a cylinder, through which the 
extremity of the style passes; and many of the florets are 
unisexual (288.) 

381. When the flower or head is composed solely of tu- 
-bular florets, it is called Posnions,; as the Reabucuses and 
Thistle. 

382. When all the florets are ligulate, the flower is ‘x 

late.or semiflosculous, as Lettuce (Lactuca), Dandelion. 
_ 883. When the central florets are tubular, and those of 
the circumference ligulate, the flower is radiate, as the Daisy, 
_the China Aster. 

_ 384, The calyx in most compound flowers terminates in 
little hairs, which remain and are elongated after the corolla 
has fallen, forming the pappus or seed down which acts the 
part of wings, and assists the seed to fly away from the re- 

ptacle. The calyx surrounds the ovary, and becomes the 
most external covering of the seed. oy 

385. The pappus is sessile when situated i yon 

called stipes, as in Lettuce ; simple, when hairy and undi- 
as in Lettuce ; feathery, when small fine hairs project 

from the sides ofthe larger hairs like a eather, oe 
beard (Tragopogon). = oe 

This singular tribe of plants will more fully desribed 

e top of the seed; stipitate, when su mage — 
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in the description of the Natural Orders, under Composite, 
or in the account of the Linnzan System. 

Ix. THE ZSTIVATION, 

386. The various parts of the flower are folded in differ- 
ent ways in the bud, and in this state afford excellent cha- 
racters for the distinction of natural orders. The arrange- 
ment of the parts has received the name of estivation or pre- 
floration. 

The estivation is 

387. Imbricate, when each petal covers a small portion of 
the adjoining one, as in many of the Umbellifere. 

388. Valvate, when the petals touch each other only by 
their margins, as in the Araliacez. 

389. Folded (plicata), or plaited, when a monopetalous 
corolla is regularly folded, as in the Convolvulacee, and 
many of the Solanex. 

390. Corrugate, when the petals are irregularly folded and 

wrinkled or crumpled, as in the Ciste, and Papaverace®-— 
_ 391. Contorted or twisted, as in the Apocynez. 

Ps 

X. THE NECTARY. 

_ which is the nectary. In the violet, the lower petal is 
_ Spurred at the base, or has a nectary: in the Crowfoot 

_ (Ranunculus), each petal has a small square body, or nectary, 
atthe base. The term is applied to the elongation of the 
calyx in the Indian Cress (Tropaolum majus) ; to the glands 
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und at the base of the stamens in the Crucifere ; and to 
e two petal-like bodies or long stalks concealed within the 
elmet-shaped leaflet of the Monk’s-hood (Aconitum). The 

-¢alyx or corolla is called spurred (calearata), when there is 
4 spur or nectary, or prolongation of the base. 

Fig. 32. 393. There is a very singular 
nectary in the Grass of Parnassus 
(Parnassia palustris). See Fig. 32. 
There are five nectaries, one seen 
resting on each petal, consisting 
of a number of slender filaments 
united at the base, and swelling at 
the extremity. 

XI. THE RECEPTACLE. 

394. This is the extremity of the peduncle or pedicel, and 
to it the calyx, corolla, and stamens are generally fixed. It 
is also called torus. It is sometimes expanded into the form 
of a cup, surrounding the base of the pistil, as in Peony. It 
is termed Gynobase, when it bears a single pistil. It is very 
Prominent 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 Bur- 
dock (Arctium.) In the Ranunculus or Crowfoot, and in 
the Poppy, the pistils rest upon this organ, and the stamens, 

this plant the receptacle is convex ; while in Rose, it is . 

cave or hollow. 
ae 

XI. THE STAMENS, “ 

205, ‘These ar the male ongins of i plan. hy 
2 

calyx, and corolla are inserted into it. The part ofthe = 
Strawberry which is eaten is the enlarged receptacle. Ba Soe 



106 THE STAMEN. 

situated immediately within the corolla or perianth, being 
enclosed and protected by it when young. They vary in 
number in different flowers. In some there is only one— 
in others a hundred or more. 

Fig 33. 396. The stamen consists of two parts, the 
4 \G filament and the anther; the former support- 

ing the latter, which is the essential part. In 
Fig. 33, a is the filament, and b the anther of 
the Crocus ; and a very great number of plants 
have stamens of a similar structure. 

397. The filament is the long slender body 
forming the lower part of the stamen, and 

_ swelling out superiorly into the anther. It is 
called prominent, when it projects beyond the 
anther ; petaloid, when it is broad and thin 

like a petal. The filament contains a considerable quantity 
of spiral vessels. ! 

398. The filament and anther are connected in three dif 
ferent ways: 1. The anther adheres for a considerable part 
of its length by its back (dorsal surface) to the filament,—it 
is then termed adnate. 2. The anther is attached at its base 
to the extremity of the filament, appearing to be a prolonga- 
tion of the filament,—it is then termed innate. 3. The an- — 
ther is often attached by a single point in the connective (at : 
its back) by a very tapering filament, so as to hang very 
loosely and lightly,—it is then termed versatile. This latter — 
structure is seen in the grasses, in which the filament and 4 
anther are connected by a single point, from which the am 

__ ther swings freely. These terms, adnate, innate, versatile, — 
are applied to the anther. : ee 
_ 399. The anther is the essential part of the stamen, as it 

<a contains the pollen or fecundating powder. It is of a cellular 
___ texture, and generally consists of two cells or membranous 
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ally small, but sometimes attains a considerable magni- 
de, and separates the cells somewhat from each other. 

The lining of the anther is termed Endothecium by Pur- 
kinje, who has described it as composed of fibro-cellular 
tissue. 

400. Sometimes there is only one cell, as in the New Hol- 
land Heaths, Epacridee, and Marantacee. In the Butomus 
umbellatus or Flowering-rush, and in Tetratheca and Lau- 
rinez, there are four cells in the anther. See Fig. 34, the 

ther in the Laurinex. 
401. The cells of the anther open in due season to emit 

the pollen. This is called dehiscence, and the part is term- 
ed the line of dehiscence. In the generality of cases, the an- 
ther is so placed as to dehisce towards the pistil. The an- 
thers are then termed introrsae (inwards), or anticae (for- 
wards). In some plants, the line of dehiscence is turned to- 
wards the petals, when the anthers are termed extrorsae (out- 
wards), or posticae (backwards.) This form of dehiscence 

found in the Magnoliacez, and in the Crocus. i 
402. The anther dehisces or opens in four different ways. 

» It is longitudinally dehiscent, when it opens by a line or 
‘Suture, running from the base to the apex of each cell, as in 
the Lily, the Crocus. (See Fig. 33, par. 396.) This is the 
‘most common mode of dehiscence. 2. Some anthers dehisce 
by a transverse slit across the cell, as in Lemna and Alche- 
milla. 3. The anthers may de- 
hisce by pores, asin Solanum, where Fig. 34. Fig. 35. 
the upper part only of the longitu- 
dinal furrow opens—or in the Eri- 

ex, where the apex of each cell 
prolonged into a tube opening at 
top—or in Tetratheca, where 

the two cells become one at the 
apex, and dehisce by an aperture 
there common to them both. In 
Some of the genus Pyrola, the pores 
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of the anthers are situated below. See Fig. 35, where | t 
pores are seen at the apex of the anther. 4. The anther 
dehisees by valves, when the whole side of the cell, as in the 
Berberidew, or parts of the side, as in Laurinee. (See Fig. 
34), separate and bend upwards, remaining attached only by 
a small point at the upper part of the piece that copra 
like a hinge. S 

_ 403, The Poxuen is a very fine powder, contained in the — 
cells of the anther, from which it is emitted upon the stigma, 
whence it is conveyed, (or part of it), to the ovules, which 
it impregnates. It consists of small vesicles or globules, con- 
taining a mucous fluid mass. It is generally yellow in 
colour. 

404. The form of the grains of pollen is usually spheroid- 
al, the surface being occasionally marked by elevations and : 
projections, as in the Mallow. They are very small, some- 
times not more than 1-2000th part of an inch in diameter, 

-while the largest never measure more than 1-360th part of 
an inch. These grains are generally loose, but in the Or- 
chide, and Asclepiadew, they unite into a mass of a waxy _ 
consistence, and in the Onagrariz they are held together b 
a loose web of cellular tissue. In the Orchidew the pollen 
mass, as it is usually called, fills completely the cells of 
anther, and has'a stalk attached to it. : 

405. It does not appear, from numerous shcocsasional ; 
at every stage of the growth of the pollen, that it has any con- 
nection with the walls of the cell of the anther. Decandolle, _ 
nevertheless, is inclined to believe that the grains of pollen — 

_* are attached to the parts just mentioned, in the early stage of . 

a strongly corroborated by their analogy to ovules. Turpit 
even goes so far as to maintain the existence of an elevated 

_ part to which these grains are connected. 
2 408. When the pollen is smooth, it has been remarked by 
_ Malpighi, that a longitudinal line is seen when the grains are 
_ dry, disappearing when they are wet. The use of this is not 
ee eek erat ae 



- absorption of moisture, and thereby promote the disengage- 

ment of the matter within. 

407. The pollen is said to be covered or protected by two 
membranes, but this point is still not satisfactorily determin- 

ed. 

408. Within each pollen grain, a peculiar slightly viscid 

fluid is contained, which constitutes the proper fecundating 

matter of the pollen, and has been called fovilla. 

409. When mature, the pollen grains open commonly by 
an irregular laceration of the integuments: Sometimes, how- 
ever, there is aregular dehiscence. On escaping into the stig- 
Matic tissue, but not till then, and always after the lapse of 
several hours, a peculiar tube— boyau, or intestine, as it is — 
called, is sent down, which constitutes a kind of channel or 
road for the transmission of the fovilla to the ovule. 

410. The presence of water seems to exert an ‘important 
action on the pollen, for it causes the rupture of the bags, 

the pollen mass will be discharged before it is ripe, and no 
fecundation of the ovary will ensue. Hence, a wet spring 
diminishes considerably the produce of the orchard. __ 

411. In aquatic plants there are various means to prevent 
the access of the water. In Zostera marina, a plant which 
grows in this country, the flowers are prueacted by an en- 

~velope, including a little air, while in many others, the plants 
elevate themselves to the surface when the pollen is ripe. 
This phenomenon may be observed in the Ruppia maritima, _ 
and several species of Potamogetons, common in this coun- iy, 

412. The number of stamens in different plants is very 
various. They are generally more numerous than the pistils. 
Flowers with one stamen are called monandrous ; with two 
diandrous, and so on. See the account of the Linnean 

System. 
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and hence, if moisture be prematurely applied to the anther, _ z 
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413. When there are four, of which two are 
longer than the other two, they are called didy- 
namous, as in the most of the Scrophularinee — 
and Labiate. See Fig. 36. When there are 
six, of which four are longer than the other two, 
they are called tetradynamous, as in Wall-flower, 
and the rest of the Crucifere. See Fig. 26, 
page 101. 

_ 414, When the stamens are longer than the 
corolla, they are termed exserted ; included, when 
shorter. 

415. When they are united by their filaments, they are 
called monadelphous (Fig. 37), if they form a tube, asin — 
Mallow (Malva) ; diadelphous (Fig. 38), as in the Pea, and 
the rest of the-Leguminose ; triadelphous, polyadelphous, 

Fig. 38. 

according to the number of separate bundles or fasciculi into 
_ which they are formed. In Fig. 38, ais the pistil ; the other 

__ bodies are stamens, nine united, and one free; or in two sets 
or divisions (diadelphous.) . 
416. When the stamens are united by their anthers, they are called syngenesious, as in the Daisy, the Thistle, &¢-. 

__ This is the distinguishing character of the extensive natural 

_ 417. When they are incorporated with the pistil, they are 
~ -gynandrous, asin Orchis, and the rest of the Orchi- 
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418. The stamens are hypogynous 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 Crucifere. 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 pis- 

til, or ovary. 

Fig. 39, 419. The stamens are perigynous, or 

around the ovary, when they are inserted 

into the calyx, as in the Rose and other 

Rosacee. See Fig. 39, the flower of the 

Dog-rose, the petals being removed. — 

420. The stamens are epigynous, or 

superior, when they are inserted above 

the ovary, as in the Umbellifere. See 

also Frontispiece, Fig. 6. The terms “in- 

ferior’”’ 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 sta- 
mens is a point of great importance in a natural sc pages 
of plants. 

421. In general the stamens area with, or are op- 

posite to the sepals, being alternate with the petals, or oppo- 

site to the spaces between them ; and they are frequently of 

the same number as the petals, or some multiple of that num- 
ber. 

422. Petals frequently develope in place of stamens, which 

are considered as modified petals,—the filament being analo- 

gous to the claw, the anther to the lamina. And asthe petal _ : 

is considered as a modified leaf, the stamen must necessarily 

be also a rhodified leaf, the filament representing the petiole, 
and the anther the amina or disk of the leaf. This maybe 
seen in the flower of the Nymphza alba or White Water — a 

Lily, in which the petals may frequently be observed inevery 

degree of metamorphosis, from the perfectly developed ae 
Se ene = 
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XIII. THE DISK. ; 3 

423. This term is applied to the fleshy part that occa-— 
sionally intervenes between the stamens and the pistil, and is 
often an expansion of the receptacle. It is 

424. Hypogynous, when it is between the receptacle and — 
the ovary, which is in this ease superior; Cruciferae, Labiate. 

425. Perigynous, when it lines the tube of the calyx; Ro- a 
sacex, Pomacez. 2 

426. Epigynous, when it is placed above the ovary, whieh : 
is inferior ; Umbellifere. : 

427. The insertion of the stamens and position of the disk 
always correspond. The disk is always found in the Rosa-_ 
cee, Labiate, Umbellifere, Boraginee. In Peony, it is in- 

the form of a shallow cup, surrounding the base of the ovary: 

XIV. THE PISTIL. 

_ 428, This organ stands in the centre of the flower, 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. Some- 

times, however, there are many, as in the Ranunculus. 
_ Fig. 40 (Atropa Belladonna), in which a is the ovary oF ge? 

Fig. 40. ; Fig. 41. Fig. 42. 
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men, 6 the style, and ¢ the stigma. See also Fig. 41, 
_shewing-the germen, style, and stigma of the Snapdragon 
(Antirrhinum) ; and Fig. 42, shewing the same parts of the 
Lily. ‘ ‘é 

429. The ovary is the lower and thicker part, and contains 
the ovules. It consists of one cell or more, each of which 
may generally be considered a distinct ovary. 

430. The style is the long cylindrical body placed upon 
the ovary, and terminates superiorly in the stigma, which it 

Supports. In some plants, as Iris, it is flat, thin, and peta- 
loid. It is sometimes articulated with the ovary and then 
Soon falls off. In other plants it is continuous with the 
ovary, and is then persistent. The style is not essential, be- 
‘ing 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 Jateral ; as in Lady’s-mantle 
(Alehemilla vulgaris). : 

_ 431. The stigma is of a glandular nature, being generally 
covered with a viscid fluid; and is essential, as it receives 
and exerts a peculiar action on the fecundating pollen. 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. It is proper to distinguish between | 
stigma, which is the extreme secreting surface, and divi- 
sions of the style. The ends of these only are to be consi- | 
dered stigma. The stigma is destitute of cuticle. 

432. The pistil is frequently attached to the receptacle by 
a prolongation of the substance of the latter, called a theca- — 
‘Phore or gynophore. Yn the Strawberry (Fragaria vesca), 
the fleshy part which is eaten is the gynophore, the little | 
whitish bodies being the pistils matured. eee 

433. The observations of modern physiologists, particu. 
larly of MM. De Candolle, Turpin, have led them to consider _ 
the pistil as the modification of a leaf, or of a whorl of 
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leaves, growing vertically. To a leaf, in this modified state, 

they have given the name of carpel (carpellum). — oe 

434, They describe. carpel as being formed of a folded — 

leaf, of which the upper surface is turned inwards, the under — 

surface outwards, and the margins are united, thus forming 
a hollow case or ovary. ‘ 

435. The margins produce interiorly one or more buds, 

which are the ovules. The regular mode of production is 8 

vertical row of buds on each margin. : 
436. The gynophore is deemed a modification of the stalk — 

of the leaf or leaves which form the pistil; the style an elon- 

gation of the midrib ; and the stigma the apex of the midrib 

endowed with a secreting property. See end of this Chap- 
ter. ‘ 

437. In many flowers, the styles and stigmas remain sep 
rate, while the ovaries are closely united. Originally, how- 

ever, each carpel has a separate style and stigma. When 

there are several carpels united in one mass, the pistil 5 

termed syncarpous ; when the carpels are more or less sepa 

rate, they are called apocarpous. 

438. The ovary is considered as formed of the lamina oF 

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 if by several carpels, by the obliteration of the dissep’ 

ments, asin Poppy. 
_ 439. In the many-celled ovary, each cell is formed of a 

single carpel, and the partitions between the cells are com 
posed of the contiguous sides of the carpels. The partitions 
are called dissepiments. They are vertical, formed of tw? 
layers, and equal in number to the carpels of which the 
ovary is formed. ae sc 

440. The ovary is unilocular, bilocular, &c. according '° 
the number of the cells. ‘ . 
441. Where the margins of the folded leaf or carpel 
unite, there is interiorly a thickening of cellular tissue, for™ 
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ing what is called the placenta or trophosperm. It is this 
body that bears the ovules. 

442. The carpels, like leaves on a branch, are developed 
round a central axis, towards which all their margins are 
turned; and the placents, being formed at the margins of 
the leaves, are almost always next this imaginary centre line 
or axis, running down interiorly on the edges of the carpels. 
And hence the dissepiments appear to run backwards or out- 
wards from the placente. 

443. The margins of each carpel may be united—or the 
_ margins of adjoining carpels; and the placenta may be on 

the united margins of one carpel—or on the united margins 
of two adjoining carpels. 

444. The placente are central, when in the situation de- 
scribed in paragraph 442, the dissepiments being entire. 

445. A free central placenta is formed when the dissepi- 
ments in a many-celled ovary shrink backwards, or become 
obliterated, and the placenta remain united in the centre of 
the ovary, as in Lychnis and many of the Caryophyllee. 
This class of plants illustrates well the formation here al- 
luded to ; for in the early stage, the dissepiments may be seen 
running in a line from the centre to the circumference, but 
gradually disappear as the ovary advances to maturity. 

446. The placente are parietal, when, owing to the con- 
traction 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 Stpivtignts: as in Poppy. = 

447. When the ovary is free inthe 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 (Ranunculus.) See Frontispiece, 
Fig. 5, the Poppy, in which the stamens and corolla are seen _ 
inserted into the receptacle, below the pistil. _ sg 
448, When the ovary adheres to the sides of the alyx, a 

th verest an eats ee ina etg RES : 
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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 Umbellifere, Valeriane, Dipsacex, &e. — 

See Frontispiece, Fig. 6, the flower of Snowdrop (Galanthus 

nivalis), in which the stamens and perianth are seen inserted — 

on the top of the ovary. 

THE OVULE. 

449, This is the seed in its unimpregnated state. Iti 

found in the ovary, adhering to the placenta or trophosperm, — 
and is considered as the bud of the carpel or modified leaf. — 
It is generally attached to the placenta by a little stalk call- 

ed funiculus or podosperm. See Fig. 47, page 128, in which 
is seen the funiculus of the matured ovule, (or seed) of the 
Pea. The base of the ovule is that part which is connected 

to the podosperm, and is called umbilicus or hilum. The 
opposite extremity is the apex. . 

450. When the placenta is developed. only at the upper - 
part of the margin of the carpel, the ovules 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, project 

_ ing upwards into the cavity. ge 
451. Some botanists use also the terms suspended and as-— 

cending 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 di-_ 
_ rection of the ovule still remaining the same. 

_ 452. The ovule consists of a nucleus or kernel (the essen- 
tial part, and the basis of the future seed), inclosed within 

__ two saes, which are called primine and secundine. These 
__ haye open mouths, termed exostome, and endostome ; or ford 
_ men, when both are spoken of. It is through this fora 
that the impregnating particles of the pollen pass to ¥ 
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of the nucleus, and of course to each other. The exostome, 
or aperture in the primine; and endostome, or aperture in 
the secundine, do not always correspond, as in the Euphorbia- 
cee, according to Mirbel. The radicle of the seed is always 
next to the foramen. These parts are seen in Fig. 43,—a the 
base or hilum of the ovule, where it is attached to the podos- 
perm, } the base of the nucleus, ¢ the secundine, d the pri- 
mine, e the apex of the nucleus, f the foramen, n the nucleus. 
See also Figs. 44, and 45. 

453. In what appears the normal structure, the primine, 
secundine, and nucleus, are connected to each other at the 
base of the ovule, that is, next to the placenta. _In this case, 
the axis or line of direction of the ovule is rectilinear, or or-— 
thotropous, and the foramen is at the extremity of the ovule 
opposite to, or farthest from.the hilum. See Fig. 43, next 

page. 
454. It sometimes happens that the base of the nucleus, 

or point of connection between it and the sacs, is at the apex 
of the ovule, the position being altered during the growth of 
the latter. In this case a bundle of vessels, called a raphe, 

(8, fig. 44), extends between the base of the ovule and the 
base of the nucleus, to supply the latter with nourishment. 
The raphe enlarges where it joins the base of the nucleus, 
forming the chalaza,(h, fig. 44.). In this case, the foramen 
and the apex of the nucleus are brought round, and are found _ 
near the base of the ovule. This results from the unequal 
growth of the different sides of the ovule, and is termed ana- 
tropous. See Fig. 44, next page. - 

445. In other instances, the ovule becomes curved like « an Z 
U, the inner sides of the curve adhering. This brings the __ 
apex of the ovule round near its base. But the base of the — 
ovule, and base of the nucleus are still at the same point, that 
_is, next the hilum; the apex of the nucleus being bent round — 
with the apex of the ovule. Tits structars 9 See ee 
Pen peg See Fig. 45, next page. ie 

456. These three varieties wil esi understood fom 
Site ee a 
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Fig. 43. Fig. 44. Fig. 45. 
Orthrotopous. Anatropous. Campulitropous. 

The different parts are expressed by the same letters in the 
above figures. See paragraphs 452, 453, and 454, for refe- 
rences. . 
' 457. The nucleus contains the liguor amnios which affords q 
nourishment to the young embryo, and part of which assists — 
to form the albumen; and some recent authors have de- 
scribed it as being covered by three coats, the tercine, qua 
tine, and quintine ; of which the first two become the albu — 
men in the seed, and the last becomes the organ occasionally 
present, called vitellus. This is not often met with, but may 
be observed in the seed in the Nymphceacee and Piperace®. 
The nucleus with its coverings becomes the seed with its — 
coats, to form which is the ultimate object of the whole ap- 
paratus of the reprodiictive organs. : 

458. The ovule is not always enclosed in an ovary, though — 
generally so. In Conifer@ and Cycadew, the ovule is naked, — 

 uneovered by an OP feed tbe pollen is immediately 
to the ovule.. 
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parts), and increased development at other parts. The flower 
is considered to consist of a series of whorls of these modi- 
fied leaves, the calyx being the outer or lower whorl; the 
cells of the germen the inner or upper whorl. 

460. The parts of each whorl are alternate with the parts 
of the adjoining external and internal whorl; that is, the 
middle of each organ is opposite to the edges of the corre- 
sponding parts in the adjoining whorls, or opposite to the space 
between the two parts in the next whorls—or the organs in 
one whorl are opposite to the organs in the next whorl but 
one. See Fig. 46. This figure is a representation of a 

Fig. 46. 

usual relative situation of the different parts. The external 
thick black lines represent the calyx ; the open lines within, 
the corolla ; next are seen the stamens : lastly, in the centre 

a There is generally a relation, in number, otween sod 

the different parts of the flower, as seen in the figure, | The 

alternate arrangement of the parts is also illustrated in Fig. 

is seen the germen, consisting of several cells, withthe ovulesin 
the narrow and inner end of each cell, in the centre of the 
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meet and become united; the midrib forming the back or 

outer part of the cell; and the united edges being in, or 

turned towards, the centre of the flower. The ovules are 

developed at the inner part of these edges, one row along 

each margin or edge. This arrangement of the ovules is 

well seen in tulip, iris, lily, hyacinth, in which there are three 

cells in each germen ; and in the pea and common celandine, 

in which there is only one cell in the germen. The cell be- 

ing analagous to a folded leaf, the ovules resemble buds, 

which are found growing at the margins of some leaves, a 

in the Bryophyllum calycinum, and the Malaxis paludosa. — 

462. This view of the origin of the parts of the flower is 
supported by examination of the flower in its earliest stage; by — 

a general resemblance in structure between the leaf and the _ 
calyx and corolla; by the form of the bracts or floral leaves, 

situated betwen the leaves and the flower, and intermediate 

between them in form; by the readiness with which, as in 

double flowers, the stamens and pistils become petals; by 
the resemblance between petals and sepals, which, in many 

cases, are hardly different, as in the lily tube, the tulip, the 

hyacinth, and many other flowers; by the frequency with 
which petals and sepals pass into each other in some plants, 

as the paeony rose, and others of the Ranunculus tribes 
and by the strong analogy between leaves and sepals, the 
latter of which are often found growing into leaves, a5 in 

rose, water avens, &c., the sepals of which are often e 
ed and divided into leadlets, like the regular leaves of the 

_ plant. In Nympheea, the different parts of the flower are 
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CHAP. IL—FECUNDATION. 

464, Tuts 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 developed, and at last it becomes 

a seed, capable, when placed in a situation favourable to its 

_ growth or germination, of producing a full grown plant si- 
milar to that which gave it birth. 
465. 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 of the anther; and that 

this pollen be brought into contact with the stigma, the 

moist surface of which causes the bags or vesicles to burst, 

and emit the tube with the vivifying mucous fluid, which is 
then conveyed along the style to the foramen (452), which _ 
admits it to the nucleus or kernel (452), there to produce Hs 

peculiar effects. 
466. The pollen is conveyed to the stigma in various 

ways. In many hermaphrodite plants (288) the stamens 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 generally erect. When 

_ the stamens are shorter than the pistil, the flower frequently 

hangs downwards or droops, thus still enabling the pollento 
fall on the stigma when it escapes. When the stamens are _ 

short, and the flower erect, there is frequently a nectary ae 
at the bottom of it, which attracts insects in search of 
honey; these become. covered with pollen, which | falls” 
from them on the stigma as they fly out. The stamens of 

ty, by which they are enabled to bend towards the 
and — their pollen, at afterwards to their ws 



effectively under water. Then the stalk of the pistillifero 
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grass of Parnassus, the stamens are endowed with a motive 
power of this sort. 

467. In moneecious (289) plants, the male flowers are fre- 
quently situated on the upper part, so that the pollen falls — 
on the stigma. In these and in dicecious (289) 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 cultivated, and at the 
flowering seasons 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. 

468. In a dicwcious plant which grows under water 

(Valisneria spiralis), the antheriferous flowers become de- 
tached, rise to the surface, and float about, while the pistil- 
liferous flower, which retains its connection with the plant, 
has a spiral stalk, which unfolds and lengthens out so as to 
elevate the flower above the surface of the water. There 
the two kinds of flowers meet, and insects or the wind apply 
the pollen to the stigma, an operation which does not go on 

flower resumes its spiral form, and draws the flower under 
_ water, there to perfect the seed. The Utricularia, a plant 
which grows under water, and has perfect flowers, has blad- 

_ ders attached to its roots, which become filled with gaseous 

matter, so as to cause the plant to ascend to the surface 
_ when the pollen is ripe, and effect the application of the pol- 

_ lenin the air. When this is done, the bladders lose their 
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the leaves do—absorb a portion of oxygen, and replace it by 
carbonic acid. Fruits seem in all cases to exert a similar’ 
action on the air, the presence of oxygen, and evolution of 
carbonic acid being essential to their ripening. 

470. When fecundation has been effected, the stamens 
and floral envelope, and also the style and stigma, are of no 
further use. They generally wither and fall off, though oc- 
casionally one or more are persistent. The calyx frequent- 
ly forms a covering for the ovary, as in those cases where 
the ovary is inferior, asin the Apple ; the stigma frequently 

_ Yemains, as in the Poppy. The ovary, of course, constantly 
remains, and forms the future pericarp or covering of the 
seed, while the ovule becomes the seed. 

CHAP. IV.—THE FRUIT. 

471. Tue fruit is : aoe of the ovary and its contents, 
arrived at maturity by the fecundating influence of the pol- 
len; and consists of two parts, the pericarp or covering, 
which i is the ovary matured, and the seed, which is the ovule 
matured. When the ovary is inferior, the external part of 
the pericarp is formed of the tube of the calyx. 

I. THE PERICARP. i f 

472. This organ is almost invariably present, but some- 
times remarkably thin, as in the Umbellifere and Composi- 

~ tes and in the Conifer and Cycadee is altogether want- 
ing, these being destitute of ovary. 

473. The part by which it is attached to the peduncle 2 
called the base. The other extremity is the apex 

_ avenlly exhibits traces of the style or stigma. The 
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mella in the Orange. The columella may be formed from — 

the extension of the peduncle, or by the cohering placenta. 

474. The pericarp 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; sarcocarp or mesocarp, a fleshy or pulpy substanee, ly- 
ing between these thin membranes. The fleshy or juicy 

part in Apples, Pears, Peaches, &c. 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, 3 
475. In the nut these three parts are closely united. In — 

the Pea, the pod of which is the pericarp, the sarcocarp is 
thin but evident, and the epicarp and endocarp are also dis- 

tinct. 
476. A pericarp consisting of one cell is called unilocu- 

lar, as the Cherry (Cerasus), the Almond (Amygdalus), 
the Pink (Dianthus.) When there are two cells it is biloct- 
lar, as in Foxglove and the rest of the Scrophularinex. It 

is trilocular, &c. according to the number of the cells. 
_ 477. The cells are separated by partitions called dissep’ 

< ments, which, from their mode of formation, will always be . 
alternate with the stigmas, the latter being the apices of the 

carpels, while the dissepiments are their sides. In them& — 

ture state, the dissepiments may be considered as formed of 

_ two layers of endocarp adhering closely to each other. 
478. In consequence of various accidental occurrences, 

such as the abortion or obliteration of particular parts, 
the irregular growth of others, particularly of the placenta, 

_ the pericarp does not always present the same structure 4 
_ the unimpregnated ovary. A many-celled ovary may yield a 
-_ one-celled pericarp, from abortion or contraction of the dis- 

_ sepiments; and from extension of the placenta or dissepiments, 
a one-celled ovary may be divided into several cavities- 
Examination of the ovary in the early stage, and of marks 

t. In the Oak (Quercus), and other Cupulife 
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ovaries of which have several cells and ovules, the fruit has 
only one cell, and frequently only one seed. 
»479. The dissepimerits of a many-celled pericarp often 
become contracted, 6 as merely to project into the general 
cavity, the placenté 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 united margins of the adjacent sides of two 
carpels. In the melon, the carpels are scarcely folded in- 
wards, 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 inferiorly. The dissepiments 
in these cases are called incomplete. Spurious or false dis. 
sepiments are those formed by enlargements of the placenta, 
or irregular projections from the back or sides of the peri- 
carp (Cassia fistula): when horizontal they are sometimes 
called phragmata. 

480. 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 dehiscent, and the pieces into 
which it divides are called valves. It is bivalved, trivalved, 
&e. according to the number of valves into which it splits. 

481. 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 dor- 
sal, and occupies the place of the midrib of the leaf which 
became the carpel. The other is called ventral, and cor- — 

responds to the united margins of the leaf, where the pla- 
cehta is situated. The pod of the Pea has a dorsal and ven- 
tral-suture, both well marked. In shelling peas it is the 

-suture by which they are opened, and the pé 
seeds will be observed placed on a thin placenta at the op- 
opled or ventral suture. Ih the pabg pericarp, 
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suture, by which the dehiscence often takes place, as in Fox 
glove. 

482. The dehiscence is loculicidal (splitting or breaking — 
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 op- 
posite to the dissepiments, (each valve in this case consisting 
of the adjacent halves of two adjoining carpels): as in the — 
Liliacez. 
483. The dehiscence is septicidal (splitting the dissepiments,) 

when the pericarp bursts vertically in a line corresponding 
_ with the union of the sides of the carpels, the layers forming — 
the dissepiments being separated from each other, the valves _ 
being alternate with the dissepiments, and having their mar- 
gins turned inwards, and the cells remaining closed at the 
dorsal suture. Rhodoracew Juss. In this case each cell 
generally dehisces at the ventral suture. 

484. The dehiscence is transverse, when it takes place 
horizontally along the cells of the pericarp, as in the capsule 
of Pimpernel (anagallis.) The capsule is in this case called 
circumscissa. 

_ 485. The pericarp dehisces by pores, when there are several — 
irregular holes or openings, as in the poppy, in the cap- 
sule of which the pores are placed beneath the permanent 

_ 486. There are other more irregular varieties of dehiscenee- 
In some cases, the cells or carpels remain closed, falling 

away from the columella, as in Umbellifere. In other 
plants this takes place while the cells open, leaving an axis — 

formed of cohering placente. In some plants, as Convol- 
_ Yulus, the dissepiments remain, cohering at the axis, and — 
__ separating at the circumference from the back of the carpels, 

which dehisce at the dorsal suture, the adjoining halves of 

tis dipterous, tripterous, &c. according to the number of 
these ; it is apterous when there arenone. 
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VARIETIES OF PERICARPS OR FRUITS. 

488. Theré-are many different kinds of pericarps or fruits. 
1. Some are simple, being the result of a single carpel, of 
course in one flower, as the Pea: 2. Others are compound, 
being composed of several carpels united into one pistil, of 
course in one flower, as the Apple; 3. Some are multiple, 
consisting of several carpels in one flower, but remaining 
distinet in the matured state, as the Strawberry; 4. and 
others are aggregate, consisting of the fruits of several flow- 
ers united into one mass, as in the Pine-Apple (Bromelia 
ananas. ) 

489. By some, fruits are divided into two classes; 1. 
SIMPLE, embracing the first three classes above, simple, com- 

pound, and multiple; 2. munrre.e, embracing the 4th class 

above, aggregate, sometimes termed Anthocarpous. ee 
490. Some fruits are dehiscent (480), as the Foxglove and 

Poppy ; others are indehiscent (480), as the Peach. 
491. Some are dry, as Wheat; others are fleshy, as the 

Apple. The two last characters, dry and fleshy, are of sub-_ 
ordinate importance. 

SIMPLE FRUITS. 

Formed of a single carpel in each flower. 

1. Dehiseent. 
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along the latter of which a placenta bearing — 
the seeds is placed, as the Pea, the Bean, and — 
the rest of the Leguminose. (See Fig. 47.) 
The Legume dehisces along the lines of the 

sutures—sometimes both open—sometimes on- 

ly one suture. 
493. In the Cassias there are spurious trans- 

verse dissepiments ; and some of this genus, and 
a few more of the order are indehiscent. The — 

Legume is lomentaceous when there are transverse articula- 

tions or joints, as in Ornithopus; and in this case the Le 
gume is indehiscent in the line of the suture, but divides in. 

the line of the joints. 

2. Indehiscent. 

Fig. 48. 494. The Drupe. This is a fleshy fruit, con- 

taining a stone or nut, as the Peach, the Plum, 

the Apricot, &c. In it the epicarp, sarcocarp, 

and endocarp are very distinct; the sarcocarp 
being considered an enlargement of the cellular 
substance of the carpel or leaf. (See Fig. 48, 

the Drupe of the Cherry.) 

495. The Nut.—This resembles the preceding, except in 

not being fleshy. It includes the Almond, Walnut, &¢- 
which have a very thin woody pericarp. Many botanists 
consider it a Drupe. 

496. 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 surmounted by the pap- 

pus or seed-down, as is seen in the seed of Dandelion, with 

_ which every one is so familiar. 
497. The Caryopsis.—This is a dry one-seeded pericarp, 

adhering closely to the integument of the seed, as in Rice, 
Oats, Wheat, and all the Graminex.. In general it is im- 

possible to distinguish the pericarp from the seed in the — 
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COMPOUND FRUITS. 

Formed of several carpels united into one pistil. 

1. Dehiscent. 

498. The Capsule.—This is a dry, many-celled pericarp, 

Fig. 49. of a coriaceous or membranous nature, splitting 

into several valves (480), as the Thorn Apple 

(Datura Stramonium), or dehiscing by pores 

(485), as the Snap-Dragon (Antirrhinum), and 

the Poppy; the latter of which, by the contrac- 

tion of the dissepiments, has only one cell. The 

Catchfly or Campion (Lychnis), and the rest of 

the Caryophyllex, have capsules which open at 

the top by the separation of the teeth which clos- 
edthem. (See Fig. 49, the Capsule of Lychnis). 

_ 499, Henbane (Hyoscyamus) and Pimpernel (Anagallis) 
_ have capsules which dehisce transversely. M. Richard ap- 

_ plies the term pyzidium to this kind of capsule.- 
500. The Siliqua or Pod.—This is an oblong pericarp of 

_ two valves, somewhat resembling the Legume. It has two 
_ cells, separated by a longitudinal dissepiment, parallel to the 

3 valves. This dissepiment is considered a false or spurious 
one, being formed by an expansion of the placente. The 

seeds are ranged, alternately, along each edge of the dissepi- 
ment, and on each side of it, so that there are four rows of 

_ seeds. Wallflower, Turnip, Cabbage, and many of the 
 Crucifere. (See Fig. 50.) 

Fig. 50. Fig. 51. 
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501. The Silicula, or pouch, differs from the preceding 
only in being very short, or even broader than it is long. 
Shepherd’s Purse (Capsella; Thiaspi, Linn.) (See Fig. 51.) 

2. Indehiscent. 

(1.) Dry. 

502. The Gland.—This is a one-celled, and frequently 
one-seeded pericarp, often contained in a scaly involucre 

called a eupula. The ovary had originally three cells, and 
several ovules which have become abortive. The Oak 
(Quercus), the Hazel (Corylus), and other Cupulifere. It 
is often called a Nut. (See Fig. 52. The Hazel.) 
503. The Samara.—This has one or two cells, and is di- 

lated at the apex or sides into a kind of wing or membrana 
ceous appendage. It is considered a kind of capsule by 
some. The Ash (Frarinus), the Maple (Acer), and the Elm 
(Utmus.) 

(2.) Fleshy. 

504. The Pome, or Melonida of Richard.—This is formed — 
of a semi-inferior ovary, consisting of from two to five car-— 
pels, the pericarp being fleshy, and formed of the calyx and 
ovary united. The Apple and the Pear, and the rest of es 
bogs are examples. oe Fig. 53.) 

tured awards The See apo 
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are scattered through a juicy pulp deposited in the cells. 
The pericarp is the thick external covering. The Cucum- 
ber, the Melon, the Gourd, and other Cucurbitacee. 

506. The Hesperidium, or Orange.—In this fruit there 
is a thick integument, which is the pericarp; and a number 
of separate cavities into which the fruit can be easily divided ; 
these cells or divisions are the carpels, the seeds being scat- 
tered 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. 

507. 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. 

508. The Follicle.—This is a membranous one-celled, one- 
valved pericarp, opening longitudinally by a ventral suture — 

(481), to which is attached a placenta bearing the seeds, and 
having no dorsal suture; there are more than one in each 

flower. Peony, Periwinkle (Vinca), and many of the Apo- 

_ Cyne, 

2. Indekiscent. 2 
509. The Strawberry.—This fruit consists of a number of 

minute pericarps, called sometimes Acheniums, at other — 
_ times Acini, placed upon a pulpy or fleshy receptacle or gyno- 

_ phore, commonly called the fruit. Strawberry. In the 
_ Raspberry, the small spherical juicy bodies are the ¢ carpels.. 
(See Fig. 54. page 130.) oe 
(510. The fruit of the Ranunculus. an Cs the 

berry, except in the receptacle not being fleshy. 



. _ fruits growing together into a thick fleshy substance- The 

ae of the peduncle, or of an involucre dilated into a hollow body. 

oe in a great many cases, there is some peculiar construction 19 — 

195 —- (THE PERICARP. 

AGGREGATE FRUITS. 

The fruits of several flowers united into one mass. 

511. The Cone (Strobilus).—This is the catkin or amen- 
tum ripened and indurated. The seeds are found in the — 

axilla of the Bractew or scales. Fir-top. (See Fig. 21, page 
94.) When small, and its parts closely compressed, it 18 
termed a Galbulus. 5: 

512. The Sorosis of Mirbel.—This term is applied to the — 

Pine-Apple (Bromelia ananas), which consists of several 

_ 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. ; 

513. The Syconium of Mirbel.—This is the fruit of the — 
-Fig-tree (Ficus carica.)’ It consists of the receptacle or ape* 

y interiorly, and containing a number of small bard 

$14. The dehiscence of the pericarp is well seen in wil- 

_ low-herb, violet, broom, and many other well known plants. 

Most plants produce a considerable number of seeds, and 

; the pericarp or seed, by which the seeds are prevented fall- 
ing down and accumulating at the spot where they gte®> 

i tribe), which aid 
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and sides, so thatthe seeds donot fall out, butareshaken 

rt blown out bythe wind.. In other cases, as the Broom, the 

Balsam, the Oxalis, there is a mechanical contrivance in the 
i¢arp or seed, which has the effect of a spring, in project- 

ing the seed, when ripe, to a distance from the parent plant. 

The use of these contrivances for dispersing seeds is obvious. 

They would choke each other in germinating close together, 

if they simply fell to the ground, and thus be lost or wasted. 

By being dispersed, the seeds are cast abroad, and get room to 

germinate ; they grow up and fertilize other places, and thus 

perpetuate the species, and increase the useful products 

which the plant may yield.— Animals are the means,of dis- 

persing some sorts of seeds, which are rough, and adhere to ~ 

their shaggy hair, Rivers, and even seas, also aid in the 
dissemination of seeds. 

Ii. THE SEED. 

515. This is the ovule, impregnated and arrived at ma- 
turity. In all cases, excepting Cycadee and Conifer, and 
one or two plants in which the ovule ruptures the ovary, or 

the carpel does not completely close, the seed is covered by 

apericarp. 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 positions of the 
ovule apply also to the seed. See Fig. 55, theseed of the 

Bean (par. 518.) In Fig. 56. (par. 524.) the skin or episperm 
has been removed. In Fig. 57, 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, as they appeat, after pei: er te 
a little. See 

516. The seed is attached to the placenta or tropho pern rma 

by the funiculus or podosperm, each of which grows alo 
with the ovule. The hilum or umbilicus, where this. att 

Siege oc ase Leek and 
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this point the vessels which convey nourishment enter the 
seed. These vessels, clustered together, form the funiculus, 
and they derive their origin from the placenta. The funi- 
culus is well seen in the pod of the Pea (Fig. 47. par 492.) 
In the seed the foramen is termed micropyle, and the radicle 
of the seed always points towards it. 

517. When the placenta expands around the seed, it forms 
acovering called arillus, asthe Nutmeg (Myristica Moschata), 
the mace of which is the arillus. The Spindle-tree (Euony- = 
mus), has an orange-coloured arillus enveloping the seed. 
M. Richard observes, that the arillus never occurs in plants i 
with a monopetalous corolla. : 

518. The integuments, taken together, constitute what Is 
called the episperm, and they are frequently incorporated toge- : 
ther, so that there appears to be only one covering. The 

Fig. 55. _ primine of the ovule becomes the spermoderm, 
~~ or testa of Gaertner. The secundine receives 

the name of mesosperm; and the others are 
called endopleura. The epigperm is very dis- 
tinct in the Pea and Bean; and the hilum 

— ___ always placed on it. (See Fig. 55, in which 
the dark part is the hilum.) 

_ 519. The albumen is the peculiar mucilaginous or amyla~ 
ceous substance found in many seeds between the integu- 
ments and the embryo. It has also received the names of 

_ perisperm and endosperm. 
_ 520. The annexed table will better illustrate the structure 

_ and names of the corresponding parts in the ovule and seed- 

~ Ovens. SrEeEp. 
ine corresponds to _Vitellus 

JA 

Albumen 

Sreea ret Mesosperm 
-Endopleura 

Episperm. | 
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521. Any enlargements of the testa in the vicinity of the 
hilum, or at the other extremity, are called caruncule, or 
_strophiole. 

522. Hairs on the testa, at any particular part, are term- 
ed Coma. In some cases, as the Cotton, the whole of its 
surface is covered with hairs. 

_ 523. The albumen forms a great part ofthe seed in mono- 
-cotyledonous plants: these have only one cotyledon, which 
is generally small, as in the Wheat and other Graminee, 
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 liquor amnios, 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 am- 
nios, which is very plentiful i in this plant. 
_ 524, The albumen may, in general, be eaten with perfect 
safety, even in families of a dangerous nature, as the Eu- 
phorbiacew. In Wheat, Oats, and Barley, it consists ie 
cipally of starch and gluten, and is very wholesome. 

. 56. Fig. 57, 

525. The embryo is the organized body which lies inner- ee 
most, and is the essential part of the seed, being the proper 
rudiment or germ of the new plant. (See Figs. 56, 57). It 
consists of the cotyledons (¢ c), the gemmule or —_ 
and the radicle (). ee 



136 - ‘SHE SEED. 

and radicle, and may be considered the rudiments of the first 
leaves which elaborate the sap and supply the young plant — 
with nutritious matter, before 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 © 

divided into two classes, according as they are provided with, — 

or destitute of, cotyledons in their seeds—the Cotyledonew, 
and the Acotyledonex. 

528. In some plants the cotyledons are abortive, or gToW 

together and to the other parts, and there appear to be no | 

cotyledons. 
529. When there is only one cotyledon, (or if two, when 

they are alternate and not opposite), the plant is called — 

Monocotyled: , as in Wheat, Barley, Rice, &c. In 

cienscetylodenied seeds the gemmule is enclosed within the _ 

cotyledon, which forms a sheath called coleoptilon; and the — 
cotyledon is converted in germination into a thick leaf. 

530. It has been found that tyledonous plants are — 

endogenous. 

_ 531, When there are two opposite se aeah as in the 

Pea and Lupine; or several in a whorl, as in some of the ~ 
_Conifere ; the plant is called Dicotyledonous, In this case — 

_ the cotyledons are converted, during germination, into two — 

leaves, affording nutriment to the young plant. (See Fig. 

56.) 3 
_ 532. It has been found that shevlitadiaend plants are ¢z0- 
genous, ; : 

- 633. The Cotyledons, when filled with nutritious matter, — 

- frequently remain under ground during germination, in 
which case they are called Hypogean, as in the Pea. When — 

_ the cotyledons appear above ground, and assume the age ’ 
_ of leaves, they are epigean, as in the Lupine. : 

dete The leaves into which the cotyledons are converted, — 
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stem, growing upwards, and becoming stem and branches, | 
&e. It is often undistinguishable till germination has made 
ome progress, being closely adherent to the cotyledon, as in 

monocotyledonous plants. It 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 be- 
come the first or primordial leaves. The gemmule may be 
regarded as the first bud of the new plant, ready to be de- 
eloped when situation and other circumstances are favour- 

able. (See Figs. 56,57.) In Fig. 57, the gemmule and_ 
radicle are represented as they appear after germination — 
has made some progress. 

536. The Radicle (b, Fig. 57.) is the rudiment of the 
root, and is continuous downwards with the gemmule. It is 
ways simple and undivided, and in the dicotyledonous seed 
of a conical shape with the apex inferior. It always points 
wards the micropyle (516), and invariably grows towards 

the centre of the earth, forming the root of the new plant. 
537. Those plants in which the radicle is free and naked, Ss 
t being enclosed in any sheath (excepting, of course, the 

Pisperm) were called exorhize by the late M. Richard, and 
correspond to the exogenous or dicotyledonous plants of 
her authors ; as the Bean, in which the free pointed radi- — 
e is well seen. 
538. Those in which the radicle is enclosed in a sheath 
ere called endorhize by Richard, and correspond to the 
dogenous or monocotyledonous plants of other authors, as 

at. : 

539. In the Conifer and Cycadew the radicle is incor- 
porated in a peculiar manner with the albumen: These were pee oe 

 synorhize by Richard, but are included among the 
‘ogenous plants of other authors. ee 
540. The part between the radicle and gemmule is called 
© collet or neck, and is the point where the ascending and 
ending parts meet ; the root elongating downwards from 

and the stem elongating upwards from the same spot. 
541, The embryo is homotropous or orthotropous wh when 
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the radicle is at the hilum or base of the seed, as in the Po- 

macee, the Solanew, &c. In this position it is sometimes 

called erect ; and the nucleus is inverted. 
542. The embryo is antitropous or inverted when the co- 

tyledons are next the hilum, as in the Thymelex, Urticee. 

In this case the radicle is remote from the hilum. 

543. The embryo is heterotropous when it lies across the 
hilum, as in Primulacez. 

544. The embryo is amphitropous when carried round the 
albumen, so that the two extremities approach, as in the Ca- 

__ ryophyliez. 

545. There is a peculiar class of plants which are con- 
stantly destitute of floral envelope, sexual organs, and seeds. 
They are reproduced by means of minute bodies, called spo- 
rules, which, indeed, may be considered as the seeds, but beat 
no analogy in mode of formation or in structure to the seeds 

which have just been examined. 
546. The sporules of flowerless plants are of a homoge 

neous structure, not separable into gemmule, radicle, and co- 
tyledons ; and capable of germinating from any point. In 
monocotyledonous and dicotyledonous plants, the process of 
germination proceeds upwards (into stem) and downwards 

_ Gnto root) from one particular point—the neck. But in the 
flowerless plants, the root and stem seem to be capable of 
proceeding indifferently from any part of the sporule. = 

547. They are called Acotyledonous, from being destitute 
of cotyledons ; Inembryonate, from being destitute of an e™ 

bryo; Asexual, Agamic, and Cryptogamic, because they ha 
no sexual organs, or because, if these do exist, they cannot 

be detected: and Cellular, because they are found to 
_ chiefly of cellular tissue, or are destitute of spiral vessels. E 
648. These differ in many other respects from phenogami¢ 
or flowering plants; and consist chiefly of the following 
tribes: Ferns, (Filices), Mosses (Musci), Mushrooms (Fu 

‘gd. Sca-Weeds (Alga). ‘The General Anatomy of thee 
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CHAP. V.—_PROPAGATION OF PLANTS. 

549. This is effected in three ways: Ist, By means of the 
seed, which, when placed in a fit situation, becomes 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 en- 

_ tire and independent plants, when separated from the parent. 
_ This is called propagation by slips or layers, and also in- 
_ eludes grafting ; and in this ease, also, we always obtain the 

_ Same variety. This latter mode of propagation might be in- 
_ cluded along with the second, thus making two princign! 
modes of propagation—by seeds and by buds. 

1. Germination. 

_ 930. A perfectly formed seed may be considered a young 
_ Plant, the vital energies of which are in a dormant or latent 
_ State, but ready to be excited to action when the appropriate 

stimuli are applied; and containing a quantity of matter in 
_ 4 state to be easily formed into proper nutriment, and ap-— 
plied to its support before it is able to provide for itself. 
_ 5951. Seeds possess a large quantity of carbon. This sub- 
_ Stance, by its antiputrescent qualities and hardness, prevents 

the seed from undergoing putrefaction, and thus preserves 
it for a great length of time. All that is necessary for pre-— 

_ Serving seeds, is, to prevent ee or pie 

9 Vail sain vena tdi Genie Species, and Varieties. its gi 
€s many species, and each species many varieties. The varieties of any — 

ge ahaa psec a A) TT 
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For this aiviits, thoy must be carefully excluded from the 

action of heat and moisture, and other chemical agents. 

552. Four conditions are necessary for the process of ger 

mination,—the presence of water, of heat, and of air, and the 

exclusion of light. 

553. Water most probably acts in four ways; it softens — 

the integuments and renders them capable of being burst by 

the swollen embryo : dissolves the nutritive matter contained 

in the seed, thus reducing it to a fit state for being absorbed for 

the nutrition of the embryo; conveys in solution nutritive 

particles from other sources : and by being decomposed, fur: 

nishes two important ingredients in the composition of ve- 

getables. 

554. The air, by means of the oxygen which it contains, 

effects a chemical change on the farina of the albumen, °F 

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 § 

semi-fluid substance, of a saccharine or mucilaginous nature, 

consisting of starch, gum and sugar, well adapted for the 

nutrition of the plant in its infant state. - 

555. Heat always promotes chemical combination and de- 

composition, and thus assists the action of the water in dis- ‘4 

solving the hard parts of the seed, and that of the air in 18 
part of the process. Most probably heat also acts a he 

general stimulus to the absorbents in the seed. Seeds can 

not be made to germinate in very cold weather, except P 
the application of artificial heat. a 

556. Light is unfavourable to germination, because it Us 
___ poses to an accumulation of carbon in the seed, and a con 

sequent hardening of the parts; or rather prevents the ex 

 pulsion 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. 

_ 557. From the operation of these causes, it will be 
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The air has not access to them, and therefore, 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 
he air. 

558. Placing seeds at a certain depth in the earth, ex- 
ludes them from the access of light, which is so injurious 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. 
959. When germination has commenced, the seed be- 

comes soft, and swells ; carbonic acid is disengaged, and oxy- 
gen absorbed; the particles of the episperm lose their co- 
hesion, and it is burst to make way for the elongation of the 
mbryo ; the radicle elongates and descends, often attaining 

‘ considerable length before the gemmule has made any pro- 
gress, and soon exercising its function of absorbing food ; the 
albumen is gradually absorbed, and disappears: the cotyle- 
dons expand and become seminal leaves, which afford nou- 
rishment to the young plant, in the first stages of its existence, 
y elaborating the sap, and wither when the proper leaves of 

the plant have unfolded—or remain under the surface, are 

gradually absorbed, and disappear : the gemmule or first bud 
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 susten- ie 
ance, and to apply it to its increase, and to the formation of — 
those wonderful organs by which it is enabled to perpetuate 

is species, Soe eae 
_ 560. In the operation of malting, the object is to convert — 

‘the farina or hordein of the albumen into sugar. For this 
‘Purpose the seed is made to germinate: and this process i 
stopped at that point at which it has been found there is the 

quantity of saccharine matter in the seed. We 
ion allowed to proceed farther, the saccharine 



Coral-root (Dentaria bulbifera), and in the Orange 

‘(Lilium bulbiferum) ; or in the place of the flowers, as in' 
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ter would be taken up for the nutrition of the young plant, 

and its nature completely altered. 

561. Artificial means have been employed to expedite the — 

process of germination, particularly by supplying the young a 

seed with certain bodies or salts, which yield uxygen readi- 

ly, or assist in procuring it from other bodies present, as the — 

peroxide of manganese, chlorine, &c. Humboldt is very — 

much in favour of the use of these substances, but there are 

others who doubt if any advantage is obtained by treating 

plants in that manner. Common cresses placed in a solution 

of chlorine, were observed to germinate in the course of six 

hours, whereas, when merely placed in pure water, thirty- 

six hours were required to produce the same result. 

562. Electrical action is also believed to exert consider- — 

able power over the same process, and M. Becquerel seems 

to have established the fact, that when seeds are excited by @ 

very weak positive electrical action, the germination is rapid, 

but does not take place if the electricity be negative. — : 

563. In hydrogen, nitrogen, or carbonic acid gas, seeds 

will not germinate. In oxygen, this process goes on with 

too great rapidity. The presence of agents which contr 

bute to the development of oxygen, in moderate proportions, 

as the solution of chlorine in water, is said to enable very 

old, hard, and dry seeds to germinate. é 

2. Propagation by Buds. 

564. Plants are propagated by buds in four different 

ways: 1. By means of the bulbs which grow at the base of 

the scales in the bulbous root, as in the Snowdrop or Lily; 
these bulbs are soon detached from the parent bulb, and be- 
come independent plants: 2, By means of the bulbils which 
grow upon the stem in the axilla of the leaves, as in the 

_ Mountain Garlic (Allium carinatum) : 3. By means of | 

5 buds or small bulbs which grow at the margins of the l¢ 
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in the Bryophyllum and the Bog Orchis (Malazis paludosa) : 
and, 4. By means of the minute buds or eyes found in the 
tubercles of yarious plants, as the Potato (Solanum tubero- 
sum). 

565. All these buds resemble seeds in this, that when de- 
tached from the parent, and placed in the earth, they pro- 
duce 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 mere- 
ly extensions of the substance of the parent; and in always 
producing the same variety. Hence the advantage of pro- 
pagating the potato by buds; we have found a variety well 
adapted for use as an article of food, and we can ensure its 
reproduction. If grown from a seed, a very different variety 
might be produced, which would not have the same nutri- 

_ tious properties. : 
566. Alpine Meadow-grass (Poa alpina), and Viviparous 

_ Alpine Bistort (Polygonum viviparum), frequently bear little 
_ buds in their spikes. All plants which increase by buds or 
_ bulbs produce few seeds, and are called viviparous. 

3. Propagation by Layers and by Slips. 

567. Propagation by layers consists in surrounding a 
_ young branch with moist earth, in which case it throws out 
_ Toots, and very soon becomes an independent plant. It is 
_ customary 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, be- 
come roots. ey ae 

_ 568. Sometimes the branch is bent downwards and — : ist 
ened in the earth, as in the Vine, which is always propagat- 

ed in this way; and many plants propagate themselves 
naturally in this way, the stems or branches lying on the 

| and taking root where they come intimately into 
tact with it, as the Currant-bush and 
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times the branch is surrounded with earth in its natural 

position, and detached when it has taken root. _ Propagation 

by runners, as in the Strawberry, may be congidered some- 

what analogous. a 

569. Propagation by slips much resembles the precec 

ing mode. The only difference is, that the branch or 

- 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 propagati 
by slips woods which are very dense and contain much re 
sin, as the Fir and Oak. 

570. These processes for the propagation of plants, are, 

in many cases, preferred to multiplying by seed. Propaga- 

tion 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 form- 

ed in this way, than when grown from a seed. 

571. 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 produced 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 

“propagated by layers. The Sugar-cane, which is propagated 

ina nearly similar manner, bears no seed at all, but the 

other parts of the plant are richly developed. 
© 872. ‘Thus, by a singular control over their mode of 

growth, which is also exhibited in the case of viviparous 
plants, vegetables are enabled to adapt the number of seeds 

to the demand for them—the demand depending on the 
number of other sources for propagation which they ma 

Bee 
. 

* 

‘ee 
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x % 7 : 

# (GRAFTING. 
“ . * » 

573. This operation consists in uniting a part of one plant 
another The branch or bud which is transferred is 

ealled the graft or scion ; and the tree on which it is placed 
is.called the stock. ; e betes 
574, The union of the graft and the stock is effected by 

the cambium, 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 in the bark of the stock, so that the vessels in 
each may unite. The cambium exudes from the edges of 
each, becomes organized, and thus brings about a complete 
union. Grafting succeeds only when the stock and graft be- 
long to the same natural family. 
_ 575. By grafting we are enabled to accelerate considerably — 
the fructification of various trees, improve much the quality 
of the fruit, and preserve and multiply particular varieties of 
rees which may be deemed valuable. An Apple-tree does 

hot in general produce fruit till it is ten years of age; but if 
4 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 country ; sow both, and after they have grown one 

two years, cut one of them over, and graft the part cut off 
on a commion oak of five or six years’ growth: the conse- 
quence will be, that the whole nourishment of this young tree 
of five years’ growth being directed towards nourishing the __ 

on of one or two years, it will grow much faster, and con- — 
sequently arrive at perfection much sooner than its fellow, or 
's own root left in the ground. A French author found the 
advantage of this practice, in the case of‘a new species of ash, 

be as five to one in point of height.”—Loudon’s Encyclo- 
fia of Gardening. The quality of the fruit is improve 
the non-development of many of the seeds of grafted plants 
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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 sue- 
cessfully practised on the roots and shoots of herbaceous ve- 
getables ; and the Dahlia is grafted by the root ; the Melon 
on the Gourd ; the Love-apple on the Potato ; the Cauli- 
flower on the Cabbage, &c. by the shoot.”—Loudon. 



SECTION VI. 

CHEMICAL COMPOSITION AND SECRE- 

TIONS OF VEGETABLES. 

576. Vecrranues consist chiefly of three elementary bo- 
dies, Carbon, Oxygen, and Hydrogen. Nitrogen is found in 
Some, and minute portions of sulphur, phosphorus, potassa, 
soda, lime, magnesia, alumina (argillaceous 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. 

577. These simple materials, by their combination in dif- 

ferent proportions, compose the different solid parts and fluid 
secretions which we find in plants. Ee See 

_ 578. From animals, in respect to their chemical composi- 

tion, vegetables differ in being frequently destitute of nitro- 
gen, an element which enters largely inte the composition of 
animal compounds. Owing to the presence of nitrogen, and 
the greater variety and more complex nature of animal pro- 

ducts, these are much more readily decomposed than those 
of the vegetable kingdom. The decomposition of the former 
'S generally accompanied with the production of ammonia, 

from the union of their hydrogen and nitrogen, which does 
not so often occur in the decomposition of vegetables. ES: 

579. Between vegetable or animal and inorganic ‘sub- 
Stances, there is a marked difference in chemical composition. 
The latter generally contain some leading element which 
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elementary bodies, differing in the proportion in which these 
are present, : 

' 580. Organic substances are remarkable for their tendency 
to spontaneous decomposition. When their elements are no 
longer held together by the principle of life, they are re- 
solved into carbonic acid, water, carbonic oxide, and the dif- 
ferent kinds of carbureted hydrogen. Ammonia is also 
formed when nitrogen is present. The carbon and hydrogen 
have a constant tendency to unite with oxygen to form car- 
bonic acid and water ; but as there is never a sufficient quan- 
tity of oxygen to convert all the carbon into ¢arbonic acid, and 
all the hydrogen into water, the carbureted hydrogen, which 
requires no oxygen, and the carbonic oxide, which requires = 
less than the carbonic acid, are formed. 

581. It has been ascertained by MM. Gay-Lussac and 
Thenard, that those vegetable products in which the oxyge? 
and hydrogen exist in the proportions in which they unite 
form water, are of a mild and inoffensive nature, being neither 
acid, resinous, nor oily ; that when there is more hydroget 
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 pro 
duct is in general of an acid nature. Besides these, there i§ 
a newly discovered class of vegetable principles called alkalis, 
many of which contain a considerable quantity of nitroge? 
and there are several vegetable compounds which cannot be 
included in any of the preceding classes. Under these 
heads, we shall now proceed to describe the leading products 
of the vegetable world. 
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CHAP. IL_VEGETABLE COMPOUNDS IN WHICH 

THE HYDROGEN AND OXYGEN ARE PRE- 
SENT IN THE PROPORTIONS IN WHICH 

THEY FORM WATER. 

1. woop. 

582. This forms the principal part of most vegetables. 
As we find it in trees, it contains many of the 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 de- 
composed, 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, car- 
bonic acid, carbureted hydrogen, water, and a fine charcoal 

— of the wood from which it is made. Lignin contains also a 
little carbonate of lime. It consists of carbon, oxygen, and 
hydrogen, in the following proportions, according to Dr. 
Prout :— 

* 

Carbon, : : : 50 
Oxygen; i i £ . 44,45 

Hydrogen, eer oe : 5.55 

100 parts. 

2. Gum. 

583. This substance exudes in a fluid form from certain 

trees, and soon becomes hard when exposed to the air. It 
is white, pale straw-coloured, or even colourless, transparent, 
tasteless and very brittle. It is very, 7 salable Sam 
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ing mucilage, but insoluble in alcohol, which decomposes 

mucilage, combining with the water and precipitating the 

gum. The elements which enter into its composition are 

nearly in the following proportions :— 

Gay Lussac. BERZELIUS. 

Carbon, - a : 42,23 41.906 

Oxygen, - : : 50.84 51.306 

Hydrogen, .* ...< ... cs. 6.93 6.788 

100 parts. 100 parts. 

There is also present a small proportion of the carbonate 

and phosphate of lime, and it-has been lately said, some ni- 

trogen. 

584. Gum is obtained principally from the Acacia vera, 
§e.; the Plum and Cherry trees also contain it; and the 
Astragalus verus affords a peculiar kind of gum. 

585. Mucilage, or a substance resembling it much, is 
found in many vegetables,—as the Marsh-mallow, Quince- 
seed, Lichens, some Algw, bulbous roots, Linseed, &e. Gum 

and mucilage are very nutritious. They are also useful for 
thickening colouring matters to prevent them spreading 0D 
cloth, and enable them to be applied to it; hence they are 

much used in calico printing. The mucilage from Lichens 
has been employed for this purpose. 

F 3. starch (Fecula). 

586. This substance does not exist quite free in the ve 

getable, but as it can be easily separated from the principles 
_ with which it is associated, it may be considered as mechan’ 

cally mixed rather than chemically 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; i 

_ is then to be put into linen bags and pressed in water. 
_ milky juice which exudes contains the starch, which is 800? 
deposited in the form of a white powder. It may also be 

of water: when the fibrous parts have been removed, the 



587. Starch is insoluble in cold sles and with warm 
forms a sort of transparent jelly. It is also insoluble 

alcohol. When boiled in very dilute sulphuric acid, upon 
ering and evaporating the solution after the acid has been 

ized by lime, the starch is found to be converted into 
a substance of a saccharine nature. This conversion of starch 

ito ae takes place spontaneously in germination and in 
ig. Starch consists of : 

Carbon, : 3 vo 43.55 

Oxygen, YS rae 49.68 
Hydrogen, . e . ° 6.77 

100 parts 

_ and a little saline and earthy matter. Proust found in Bar- 
ley a peculiar principle which he called Hordein ; this Dp 

nm regards as a modification of starch, =” 
588. Starch is contained in a great number of vegetable 

‘substances, and principally in seeds and tuberose roots. — wf 
is found in the roots of Bistort (Polygonum bistorta), White 
ae (Bryonia alba), Burdock (Arctium Lappa), Crow 
foot (Ranunculus bulbosus), Broad-leaved, Sharp. polaiall 

and Water-Dock (Rumex obtusifolius, R. acutus, and R. 
aquaticus), Dropwort, (Spirea filipendula), Earthnut (Bu- 
nium bulbocastanum), Dwarf and Common Elder (Sambucus. 
Ebulus and S. nigra), Henbane (Hyoscyamus niger), Tris” oe 

autumnale), Masterwort (Imperatoria ostruthium), ; 
Spore (Atropa belladonna), Orchis morio, O. a 
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_ 589. Almost all seeds employed as food contain a large - 
quantity of this substance. Wheat, Oats, Barley, Rice, &c. 
abound in it. Perhaps there are few plants which do not — 
contain a quantity of starch in sofne part. — Almost all peren-. 
nial monocotyledonous roots contain a little. 

4. sUGAR. 

590. This substance exists in the sap of many vegetables ; 
it is generally procured from the juice of the Sugar-cane 
Arundo saccharifera or Saccharum officinarum.) The juice 
of the cane is found to contain 

Water, Albumen, Acetate of Lime, 
Sugar, Green Fecula, Acetate of Potash, 
Gum, Lignin, Super-Malate of 
Vegetable Mucilage, Acetic Acid, Lime, and 
Gluten, Malic Acid, Sulphate of Lime. « 
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 removed. The crystals are surrounded by 4 
brownish liquid, molasses or treacle, which is separated by @ 
mechanical process, and muscovado or raw sugar remains. 

591. Sugar is soluble in cold water, in boiling water, and 
_ in alcohol; its other properties are too well known to require 

_ tobe mentioned. It is very nutritious. The starch or fa- 
_rinaceous matter in the seed is converted during germina- 
tion into sugar, which appears to be necessary for the growth 

of the young plant at that stage. Sugar is composed of car-— 
nen, oxygen, and hydrogen, in the following proportions, 
_* aecording to MM. Gay-Lussac and Thenard :— 

Carbon, See ee ee Og 
Oxygen, teen eet. oa OS 
Hydrogen, . . Ste 6.90 



Prout’s analysis led to nearly the same results ; that of Ber- 
zelius is a little different. It 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 com- 
pounds may depend more on the presence of a minute quan- 
‘tity of some salt or other matter, or on a difference in the 
mode of arrangement in the particles, than on the almost 
imperceptible variety of the ee of oxygen, hydrogen, 
and carbon. 

592. Sugar may be abtatined also from the American 
Maple (Acer saccharinum), the sap of which, when neu- 
tralized by lime, yields about one-fortieth (some say, one 
twentieth) part of sugar. The juice of the Grape (Vitis 
‘Vinifera) affords sugar when treated with pot-ashes and eva~- 
‘porated. Manna, which exudes from the Frazinus Ornus, 
species of Ash, is a substance of a saccharine nature, re- 
sembling the sugar of Grapes. Sugar may be procured 
from the root of the Common Beet (Beta vulgaris) by boil- 
ing it, and evaporating the expressed juice. 100 lbs. of 
Beet root yield about 4 or 5 Ibs. of purified or refined sugar, 
besides a quantity of syrup. In many fruits there is a kind 
of sugar which is not crystallizable. 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 fur- Bg 
hish the greatest quantity of sugar :— 

Sugar Cane (Saccharum officinarum). 
Maple (Acer saccharinum). rs 
Sycamore (Acer pseudo-platanus). 
Birch (Betula alba). 

Walnut (Juglans regia). 
Flowering Ash (Fraxinus ornus). 

Cocoa-tree (Cocos nucifera). — 
American Aloe (Agave Americana). 
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Fig-tree (Ficus carica). 

Dulse (Fucus palmatus ; Halymenia palmata, Hook.) 

St John’s Bread (Ceratonia siliqua). 

Cow Parsnip (Heracleum sphondylium). 

C: mmon Parsnip (Pastinaca sativa). 

Carrot (Daucus carota). 

Beet (Beta vulgaris). 4 

Turnip (Brassica rapa). . 

Parsley (Apium petroselinum). a 

Onion ( Allium cepa). pee 

Bamboo (Arundo bambos) ; furnishes the Sacar nambu of — : 

the Indians. 4 

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 highly saccharine : 

juice: See Palme. Liquorice and some mushrooms contain 

a considerable quantity of sugar. 

CHAP. IL.-VEGETABLE COMPOUNDS IN WHICH - 

THERE IS MORE HYDROGEN THAN WOULD 

BE NECESSARY TO FORM WATER WITH — 

THEIR OXYGEN. 

l. FIXED OILS. 

593. These oils are obtained by expression from the 3 

seeds of many dicotyledonous plants. They generally ret"? 
part of the mucilaginous matter of the seed from W 

They are found only in the seeds, except in the Olive 

(Olea europea), and the Bead-tree (Melia azedarach), ” 
which cases the oil is situated in the pulpy matter surround: 

ing the seed. When pure, which is seldom the case, they 

are transparent and colourless, and have little taste or * 
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"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 cut carbureted hydrogen, olefiant gas, &c. Olive 

oil, according to the experiments of Gay-Lussac and Then- 

_ ard, consists of — 

Oxygen, . 9.497 — 1 
Olefiant Gas, 10 eq. 70 

Hydrogen, 13.360 — 11 ——-——— 11 9 

Carbon, . 77.213 or 10 equivalents 60 

—_—_ 8 
Water, . . 1eq. 

—— 

100 parts. 79 79 

594. The following are the principal kinds of fixed 

: oil — 4 

Croton oil, from the Croton tiglium. 

Oil of Ben, wee. Guilandina moringa. 
Linseed oil, _—_........... Linum usitatissimum et L- 1 BERS 
Hemp oil, ee Cannabis sativa. 
Hazel-nut oil, —........- Corylus avellana. * 
Walnut oil, ------ + Juglans regia. 

aaa Se Cbs Papaver somniferum. 
Oil of Sesamum, .......-. Sesamum orientale. 

Olive oil, ssse-s-e- Olea europea. 
MUM ON = assis Amygdalus communis. 
week oy Res. Fagus sylvatica. 
Rape-seed oil, —......... Brassica napus. 

Cole-seed oil, —_.......... _ Brassica campestris. : 
Oil of Mustard ......... Sinapis nigra et S. arvensis. 
Cucumber oil, -......-» Cucurbita pepo et C. melopepo.” 
Caster oll,  sesiccene Ricinus communis or Palma Christi: 
Tobacco oil, sees, Nicotiana Tabacum et N. rustica. 
Plum-kernel oil, ........- Prunus domestica. 
Grape-seed oil, ......... Vitis vinifera. 
Cocoa, .ssss1+ Theobroma Cacao. ae 
late oll, FF Soe Leuris noble, 
Palm SE ee a & Elais guineensis, sncceche a Aiea. 

: The Jouifta Africana, belonging to the sme amy, fares a grea 

sun of oil, pene bacocont 
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The fruit of the Bead-tree (Melia) also furnishes a consider- 
able quantity of oil. . 

2. VOLATILE OILS. 

595. 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 depend 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 condensed in the receiver. 
596. They have a strong and fragrant odour, and a hot 

and acrid taste, and are yolatilized by a temperature of 320° ; 
when distilled along with water, rising in vapour at 212°. 8 

Little attention has been paid to the composition of volatile 
oil. “According to Dr. Ure, oil of turpentine consists of— 

Carbon, ; : = z 82.35 

Oxygen, . : ‘ é 9.80 

Hydrogen, . . : Z 7.85 

100 parts. 

When purified by distillation, it has been found by some che- 

mists to contain no oxygen. Sa! 

597. 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 2 
volatile oils : : 

Caryophyllus aromaticus. 

Melaleuca minor. 

Laurus cinnamomum. 

Citrus limonum. tS 

Citrus aurantium, et vulgaris- 
ee ; : 
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Oil of Savine, from the Juniperus sabina. 
savas Lavender, ......... Lavandula spica. 

wss-s+ Sassafras, ......002 Laurus sassafras. 
-+-» Rosemary,  .......... Rosmarinus officinalis. 
aesbes Nutmeg, seseseeee  Myristica moschata. 
“weaes Caraway, steeseeee’ =Carum carui. — 
cae Pennyroyal, .....-... Mentha pulegium. 
Sasa Spearmint,  .....+... _ sssacooo« Viridis. 
prayer Peppermint, ......... _ --»..-«+. piperita, 
pears Turpentine, ......... Pinus sylvestris, et. P. larix. 
‘+++ Chamomile, _........ _ Anthemis nobilis. 
------ Dill, ++... +. Anethum graveolens. 
seteee Fennel, --seees-  Feeniculum vulgare. 
teense Pimento, -.ss20. Eugenia pimenta. 
Niveee Rue, s-see-. Ruta graveolens. 
Sen Origanum,~.........._ Origanum vulgare. 

3. CAMPHOR. 

598. This is obtained by distillation from the wood of the 
Camphora officinarum and the Dryobalanops camphora: the 
greater part of the camphor of commerce is obtained from the 
latter. It is obtained in cakes, of a white colour and crys- 
talline structure. It is insoluble in water, but soluble in 

_ aleohol, acetic acid, and in the fixed and volatile oils. It 
consists of 

Carbon, ; ; : ps 78.02 

Ongena 
Mydrms, i 

100 parts. 2, 

It is found also in the volatile oils of Rosemary, Sage, 
(Salvia), Lavander (Lavandula spicata), Marjoram (Origan- 

: um majorana) , and several others. 
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4, wax. 

599. This substance resembles much the fixed oils, but is 

distinguished from them by its solidity and solubility in 
alcohol. It may be obtained in considerable quantity from 
the Myrica ceriferaof America, by boiling the bruised berries 

in water. The wax collects on the top of the liquid, and be- — 
comes solid as it cools. This is the substance called Myrtle — 
wat. The upper surface of many leaves is covered with @— 
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, ‘ : = : 81.784 
Oxygen, . F : ° 5.544 

Hydrogen, : : 5 r 12.672 

100 parts. 

According to Dr. Ure, there is a little more oxygen abd — 

a little less carbon and hydrogen. 

5. RESINS. 

600. 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, remains- 
ve Resin i is insoluble i in water, but soluble in alcohol. It is very 



Carbon, 75.944 According to Dr. Ure 75.0 

Oxygen, 13.337 ————raaceevsersenrereeeeeres - 126 

Hydrogen, 10.719 ees | TER 

100 parts. 100 parts. 

601. There are many varieties of resin. Common resin 

_ isobtained from the different species of Fir, the Pinus syl- 

_vestris, P. Abies, P. Larix, P. balsamea, &c. The first of 

_ these yields common turpentine, consisting of resin (in this 

case called rosin), and oil of turpentine ; the P. Larix gives 

_ Venice turpentine ; the P. Balsamea, Canada Balsam; the 

P. Abies, musk or frankincence. Strasburgh turpentine 
is obtained from the Pinus Picea: mastick is obtained from 

the Pistachia lentiscus ; sandarach from the Juniperus com- 

munis ; copal (much used for varnishing) from the Rhus 

_ copallinum ; elemi from the Amyris elemifera, §¢. 
602. Balsams consist of resin, volatile oil, and benzoic 

_ duce of the Protium Gileadense ; copaiva, obtained from the 

_ Copaifera Langsdorfii ; balsam of Tolu, from the Toluifera 

- benzoin, from the Styraz benzoina ; storax, from the Styrax 

officinale ; dragon’s-blood, from the Calamus Draco, Ptero- 

_ carpus Draco, and Dracena Draco. 

tween gum and resin, of which they seem to be compounds. 

The most leading are, ammoniac, from the Dorema Am- 

moniacum ; aloes, from the various species of Aloe ; assa- 

 Galbanum officinale ; olibanum, from the Juniperus lycia, 

or from the Boswellia serrata; opoponax, from ie 
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_ acid. The principal are, opobalsam or balm of Gilead, the pro- 

_ balsamum ; balsam of Peru, from the Myroxolon Peruiferum ; — 

603. Gum-resins are intermediate in their properties be- 

~ 

| feetida, from the Ferula assafetida; galbanum, from the 
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6. cAoUTCHOUC. 

604. 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 fromthe Urceolaelas- 

tica, the Jatropha elastica, and other Euphorbiacex, and the _ 

- Artocarpus integrifolia and Ficus elastica. Whennewlyex- 

uded, caoutchouc has a whitish-yellow colour ; but it turns _ 

black when exposed to the air for awhile. Itis distinguished 
by its great elasticity. When exposed to heat, it softens 

and swells, and emits an odour like that of burnt wool. 

When exposed in the air to a high temperature, it burns with 

a rich yellow flame. _ It is insoluble in water and in alcohol, 

but soluble in naphtha andin the volatile oils. According to 

Dr. Ure, it is composed of 

Carbon, . . x : F 90. 

Hydrogen, . = ‘; : ; 9.12 

Oxygen, . : : és : 0.88 

100 parts. 

The oxygen, being in such small proportion, may be regarded 

as adventitious. 

. CHAP. IIL_VEGETABLE ACIDS, MOST OF 
WHICH CONTAIN MORE ‘OXYGEN THAN 
WOULD BE NECESSARY TO FORM WATER 

. WITH THEIR HYDROGEN. 

—"s ‘Tas acids which exist ready formed in vegetables 
es seit nostic, deeluatid alipc. catato. benzoic, malic, gallic, 

and prussie acids. In the state in which we procure them 
they are combined with a considerable quantity of water. 

> Seren cae ee : 
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1. ACETIC ACID. 

606. This substance, the pure matter of vinegar, does not 
often occur free in vegetables, but is generally in combina- 
tion with potassa or lime. In the sap of some trees it is pre- 
sent in very minute portions. It is formed during acetous 
fermentation, and by the destructive 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, according to 
some chemists, of 

Carbon, 4 equivalents 24 
o eayyen, S.A sa 24 

Hydrogen, © 8 sis ccsccccis. 3 

51 parts. 

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

2. TARTARIC ACID. 

607. This acid exists in vegetables, mostly in union with 
potassa, forming a supertartrate. It may be procured from 
the pulp of the Tamarind (Tamarindus indica,) from the 
juice of the grape (Vitis vinifera), and of the Mulberry 
(Morus nigra). It is also said to exist in considerable quan- 
tity in Sorrel (Rumex acetosa), and in Dandelion _ 
todon Taraxacum). It consists of 
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3. CITRIC ACID. 

608. This acid exists in the juice of Oranges and Lemons 

(Citrus aurantium and C. limonum), of Cranberry and Whor- 

tleberry (Vaccinium oxycoccos and V. vitis-idea), and Com- 

mon Dog-rose (Rosa canina), and in several other fruits. It 
gives the juice of the Lime and Lemon their acidity. It 

consists of 

Carbon, 4equivalents 24 or 41.369 
Cyn, So 32 64882 
Hydtorven, 208.053. 2 ted 3.8 

58 parts. 100 parts. 

4. OXALIC ACID. 

609. This acid contains no hydrogen, consisting of OF: 

gen and carbon alone. It is found uncombined in the juice 
of the Chick Pea (Cicer arietinum) ; but is generally in com- 
bination with lime or potassa. It is found in union with the 

latter of these in Common Sorrel (Rumex acetosa), Wood 
Sorrel (Ozalis acetosella), andin the Geranium acidum. It 

has been found by M. Barconnot in several species of lichen, 

in combination with lime. It consists of : 

Carbon, 2 equivalents 12 or 33,34 
Oxygen Soe 24 = 66.66 

3 —— 

36 parts. ‘100 parts. 

= 5. BENZOIC AcID. 

O10: This acid is found in the balsams, as gum benzoin, 
_ storax, balsam of Tolu, &c. It has been found by M. Vo 

-_ gel in the flowers of the Trifolium melilotus officinalis (Com 
mon Yellow Melilot.) The fragrance of the Sweet-scented 
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vernal Grass (Anthoxanthum odoratum) is said to depend 
upon the presence of benzoic acid. It consists of 

Carbon, 14 equivalents 84 
Oxygen, D svesssevsseceny Oe 

Hydrogen, 5 .........+ cooee 5 

113 parts. 

6. MALIC ACID. 

611. This acid is found in Apples, Oranges, Barberries, 
Elderberries, Currants, Strawberries, Raspberries, &c. It 
has been found also in the Houseleek (Sempervivum tecto- 
rum), combined with lime, and in the berries of the Service 
Tree (Pyrus aucuparia.) 

Carbon, 4equivalents 24 or 40.68 

Hydrogen, $8 5.iascuc ee ie 5.08 

59 parte. «100 parts. 

7. GALLIC ACID, 

612. 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 pedunculata), 
associated with tannin. It consists of 

Carben, 7 equivalents 42 

Oxygen, 5 ser-erovacerere 40 

Hydrogen, 3 ...... phn oe wes SE 

Sp 
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8. PRUSSIC OR HYDROCYANIC ACID. 

613. This acid contains no oxygen, but consists of carbon, 
hydrogen, and nitrogen, in the following proportions : 

Carbon, 2 equivalents at 26 
PUPOGOI LA cvesscsecies l4 6 
Hydrogen, 1 ............... 1 

27 parts. 

614. It exists in the seed of the Peach, Cherry, Almond; — 
and may be obtained by distilling Laurel leaves. ‘The leaves — 
of the Prunus Lauro-cerasus give a considerable quantity 

_ when distilled. 7 
615. Besides these, there are many vegetable acids of less 

interest, such as the Succinic, obtained from Amber; the 
Suberic, from Cork; the Pectic, from the Carrot, &e- 
They are of little importance, and do not exist in any con- 
siderable quaitity in the vegetable kingdom. 

ah : CHA P, 1V._VEGETABLE ALKALIS, &c. 

Bark, which has a tonic effect, there has been found some : 

peculiar principle, in combination with a vegetable acid, — 
____ which principle is the cause of the virtues of the plant. This — 
__ Principle is called an Alkali, because it possesses the pro- 
Sa Morphia in opium, quinine in 
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Morpaia. Quina. STRYCHNIA. 
Oxygen, 48 16 2 
Carbon, 204 120 180 
Hydrogen, 18 12 16 
Nitrogen, 14 14 14 

284 162 234 

617. Besides these, the common alkalis, potassa and soda, 
_ are found in considerable quantities in vegetables. They are 
generally in combination with the acetic and carbonic acids ; 

_ and in small quantities with the sulphuric and muriatic acids. 
Potassa may be obtained from some 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, magnesia, 
alumina, and silica (239). They are procured by incinerat- 
ing the plant. The lime is usually in combination with car-_ 
bonic acid ; and small portions of the sulphate and phosphate 
of lime are sometimes present. Lime and silica exist in 
much larger quantity in the vegetable kingdom than magne- 
sia and alumina ; and of these two the former is the more 
abundant. These alkalis and earths form the ashes which 
Temain 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. — 
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CHAP. V._VEGETABLE COMPOUNDS WHICH d 

DO NOT BELONG TO ANY OF THE PRE- © 

CEDING CLASSES. a 

1, ALBUMEN. 

618. This substance in the vegetable kingdom resembles, 

in composition and properties, that which exists in animal 

compounds. The purest albumen is the white of the egg. 

In the juice of the Papaw tree (Carica papaya) it exists in 4 

considerable quantity. When the juice is boiled, the albu- 
men becomes coagulated, and is deposited. It has been 

found in large quantities in the fruit of the Ochra (Hibiscus 

esculentus). Care must be taken to distinguish between the : 

chemical use of the term ‘‘ Albumen,” as applied to express — 

a peculiar compound, and its botanical use as applied to . 

particular part of the seed. The part called the “ Albumen’ 
in Wheat contains little or no albumen. 

2. GLUTEN. 

619. 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 largely in the seedsof the 
Grasses. Wheat contains from one-fourth to one-fifth of 
gluten, and hence its superiority for the manufacture of 

sbread. It is the gluten which produces the fermentation ae 
the dough, by which the bread is raised, causing those inter- 
stices seen in every part. The yeast added is for the put — 
pose of assisting and hastening the fermentation. It is found 
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3. TANNIN. 

620. This is the substance which gives astringent vege- 
table 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 barks of the Oak and Horse Chestnut yield 
it abundantly. It may be obtained also from bruised grape- 
seeds. It is soluble in water and in alcohol, but insoluble in 
ether. Catechu, prepared from the wood of the Acacia ca- 
techu, and Kino, from the Eucalyptus resinifera, contain 
large quantities of tannin. It exists in the various kinds of 
tea, and in tormentil root, in considerable quantities. Tan- 
nin is characterised by precipitating solutions of animal 
jellies, and giving a bluish black or green precipitate with 
salts of the peroxide of iron. It has been analyzed by Ber- 
zelius, and found to consist of 

Carbon, 5: 2 =x 
Oxygen, . ° : 45 
Hydrogen, . ; 7 4.45. 

100 parts. 

CHAP. VL_GENERAL VIEW OF THE CHEML 
CAL COMPOSITION OF VEGETABLES. 

621. There are altogether fifteen simple bodies entering 
into the composition of vegetables :— 
Oxygen, These three elements, with a small ade 
Hydrogen, ture of the following nega: make 
Carbon, up the vegetable frame. 
Nitrogen. a. 
Sulphur (usually in combination with oxygen forming. oe 

Sulphurie Acid). > 
horus (in combination with oxygen in the form of 

Phosphoric Acid). 5 Z 
_ Chlorine (forming, wih orien Soe 
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with chlorine, forming chloride of sodium or common 

salt. 
Iodine (forming, with hydrogen, Hydriodie 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 Alwnina). 

Iron (with oxygen, forming Ozide of Iron). 

Manganese (with oxygen, forming Oxide of Manganese). 

The last eight are metals, existing in vegetables in the 

state of oxides, mostly in union with some acid, and in very 

small quantities. 

622. Many plants contain silica. Clover yields sulphate _ 

of lime in its ashes. Nitrate of potassa is found in the sap 

of the sun-flower ; and nitrate of soda in barley. Oats and 

some seeds yield a little phosphate of lime. Sea weeds and 

plants growing near the shore contain a considerable quantity 

of chloride of sodium. 

623. The sap is the watery fluid found in the alburnum ;— 

it varies much in different trees ; it always contains 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 mucilage are the principal vegetable ingre- 

dients. Mr. Adams found twelve fluid ounces of the sap_ 

of the rose tree to contain 

Oxalate of Lime, : : . 2.900 grains. 

Acetate of Lime, 3 yes RO 
Acetate of Potassa, . : 5 OF 
Gum and Extractive, 2 ery | 

Sugar, &c. (soluble in Alcohol), i Ok 
MO ae oe ; = ~.. 0353 
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624, Sir Humphry Davy, in his Elements of Agricultural 

mistry, has given an excellent account of the general 

‘composition of the various parts of vegetables. From this 
part of his work I have made the following extracts :— 

“ The tubes and hexagonal cells in the vascular system of 
plants are composed of woody fibre ; and when they are not 

filled with fluid matter they contain some of the solid mate- 
rials which formed a constituent part of the fluids belonging 

to them.” 

“ In the roots, trunk, and branches, the bark, alburnum, 

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 substi- 
tute for bread. The leaves of the Cabbage, Broccoli, and 
Seacale, contain much mucilage, a little saccharine matter, 
and a little albumen. From 1000 parts of the leaves of 

common Cabbage, I obtained 41 ae of mucilage, 24 of su- 

gar, and 8 of albuminous matter.” 

_ “Tn bulbous roots, and sometimes in common foul 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 bulb 
that contains the largest quantity of soluble matter in its 
vessels and cells ; and it is of most importance in its appli- 
eation as food. Potatoes in general afford from one-fifth to 
one-seventh of their weight of dry starch.” 

“The Turnip, Carrot, and Parsnip, afford principally 
saccharine, mucilaginous, and extractive matter. I obtain-_ 
ed from 1000 parts of common Turnip, 7 parts of mucilage, 
34 of saccharine matter, and nearly one part of albumen. 

x 
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The Walcheren, or White 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, approach 

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 vege 

table acids and mucilage, renders them at once agreeable to 

the taste and nutritive.” | 
“ Starch, or coagulated mucilage, forms the greatest part 

of the seeds and grains used for food; and they are gene 

rally combined with gluten, oil, or albuminous matter. In 

Corn, with gluten; in Peas and Beans, with albuminous q 

matter; and in Rape-seed, Hemp-seed, Linseed, and the 

kernels of most nuts, with oils.” i 

“ I found 100 parts of good full-grained Wheat, sown 

autumn to afford, ’ 

Of Starch, ‘ ‘ 77 

Gluten, = . 19 

100 parts of wheat sown in spring, 

Of Starch, oe 70 
Gluten, s zs 24 

“ In some experiments made on Barley, I obtained from ; 

100 parts of full and fair Norfolk Barley, 

Of Starch, : 79 

Gluten, é 5 6 

Husk, . 8 

"The remaining 7 parts ssceharine matter.” 
J obtained from 100 parts of Rye, grown in Suffolk, 6! 

_ parts of starch, and 5 parts of gluten.” 
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“ 100 parts of Oats from Sussex afforded me 59 parts of 

starch, 6 of gluten, and 2 of saccharine matter.” 

 * 1000 parts of Peas, grown in Norfolk, afforded me 501 
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 saccharine fluid.” — 
“The different parts of flowers contain different sub- 

stances: the pollen, or impregnating dust of the date, has 
been found by Fourcroy and Vauquelin to contain a matter 
-analagous to gluten, and a soluble extract abounding in ma- 
lic 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 fructifica- 
tion from the ravages of smaller ones. Volatile oils, or odo- 

tous substances, seem particularly destructive to those mi- 
nute insects and animalcules which feed on the substance of 
Vegetables ; 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 contain aromatic 
oils are remarked for their indestructibility, and for their 

exemption from the attacks of insects: this is particularly 
the case with the Cedar, Rose-wood, and Cyprus.” 

“ The petals of many flowers afford saccharine and muci- 
laginous matter. The White Lily yields mucilage abun- 
dantly ; and the Orange Lily a mixture of mucilage and 
Sugar ; the petals of the Convolvulus afford sugar, mucilage, 
and albuminous matter.” 
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SYSTEMATIC BOTANY, 

OR 

BOTANICAL TAXONOMY. 

_ 625. Arrer we have acquired a knowledge of the struc- 

ture and functions of plants in general, we are able to pro- 
ceed to the proper object of Botany—the study of individual 

plants. | 
626. 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 similar 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 

Imost 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 

lants 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 any one particular plant is termed a 
Specimen or individual. As, from their close resemblance, 

timate object of a botanist is to render himself familiar with 

_the characters of the different species which we find — 
Surface of the earth. cg etoe te 

_ when we have made ourselves intimately acquainted with one es 

_ Specimen of a species of plants, we know all the rest, the ul- 
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627. When we consider the infinite variety of species — 
which compose the vegetable world, (there are about 80,000 
known), it will be obvious that it will be advantageous to 
have some method for arranging them in divisions and sub-— 
divisions, each of which shall possess some well-marked cha- 
racter or characters, common to all the plants that are in- 
cluded under it. Fortunately, though the differences are 
numerous, there are always numerous resemblances between — 
the species, which afford grounds for such arrangements 
By this means we are better enabled to retain the names and _ 
characters of plants in the memory, for it is easier to recollect — 
that a number of plants possess certain characters by seeing 
them classified together under some name implying these cha- : 
racters, than by studying them separately. When we know — 
in what particular class or order a plant is placed, we al- 
ready know so much of its structure, and, what is very im-_ 
portant, by having plants classified, and the classes arranged, 
we learn what plants have resemblances, and what have little 
similarity. ? 

628. Another object of a classification is, that a beginner, 
when he has a plant that is new to him, and no one at hand 
to tell him its name, may be able, by examining afew simple a 
and easily found out characters of the plant, to find out de 
name in a work of reference (or Flora), and thus ascertain — 
its history. This is the main object of what is called an 
Artificial System of Classification ; so called because it does 

_ not necessarily depend on the distinctions marked out, noT — 
correspond with the system followed, by Nature. It gn 
rally depends on only one or two organs, and sometimes 
upon an accidental or comparatively unimportant character — 
of the organ ; 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 toge- 

related. An artificial system, from its simplicity, is extreme- 4 

Ty convenient, and, indeed, necessary, for beginners: but it should be regarded only as an introduction, because it doe — 
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hot communicate any information regarding the other cha- 
_ racters, structure, or properties of the plant, and is of little 
or no use in the case of a new and unknown plant. 

629. Now, it has been found that, in the vegetable as in 
the animal kingdom, the species are grouped together by 
Nature in Classes or Families, differing from each other in 
several particulars, but in each of which families, all the spe- 
cies agree in some important and easily discernible charaec- 

ters, and, more or less, in their internal structure and pro- 
perties. These classes frequently run into each other, and 
their diagnostic characters and limits are not always so well 
marked as could be wished. Still, however, they are suffi- 
ciently distinct for the purpose of a good natural arrange- 
ment. 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 examination 
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. 
630. Many of these natural families must have been ob- 

served by every one who has paid even the slightest attention 
to plants. No one ever mistook the Mosses for the Grasses, 
or the latter for the Ferns, or these for the Lily tribe. Ac- 

_ cordingly, we find that there has always been some arrange- 
‘Ment in use, however imperfect. The ancients spoke of Trees, 

Shrubs, and Herbs, and this division is in popular use at the — 
Present time. Then, plants were considered with respect to 
their uses as food or as medicines, anid subdivided accord- 
ingly. Gradually, as our knowledge of plants increased, and 
the necessity for some arrangement became greater, they 
Were classified as Grasses, Cruciferous Plants, Bulbous 
Plants, &e. This division, however, which is on excellent 
Principles, the botanists of former times were unable to = 
tend to all plants, from their very limited knowledge of tail 
getable anatomy. To this circumstance also we must attri- 
bute the number of artificial systems which were invented to. 
Supply the place of a natural method. © Till the beginning of 
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the sixteenth century, the systems in use were very superfi- 

cial, and of little practical utility. About this time there were a 

two methods proposed, one by Gesner, and the other by Ce 4 

salpinus. Many modifications of these, and several new 

modes, were proposed by various botanists between that pe- 

riod and the end of the seventeenth century, when Tourne- 

fort advanced his celebrated system. This, however, did not 

long enjoy the public favour: the system of Linnzus, pro- 

mulgated in 1734, soon acquired a reputation far beyond that 

of any of its predecessors, and has continued ever since to 0¢- 

cupy a high place in the estimation of botanists. But this 

system, so long the exclusive idol of the botanist, has, in its 

turn, been compelled to divide its claims with another, first a 

developed by Jussieu in 1789, and subsequently improved by a 

De Candolle, Brown, Richard, and other eminent botanists 

of the present day. 

631. Gesner and Cxsalpinus were the first who pointed out 

the necessity of taking the leading characters in classification 

from the flower and the fruit. This was a great step gained. 

These are the most proper organs to be chosen for this pur- 

pose, as they are the most important parts of the plant, and 
the least subject to variation in structure and appearance 5 

and upon these all the subsequent systems have been founded. 

632. The method established by Tournefort was made to 

depend principally upon the presence or absence, form, 

mode of division, of the corolla; and a few of his classes are 

very natural, and are still retained, as the Labiate, Crucl- 

fere, Papilionacew, Umbellifere, and one or two more- 

first made a grand division of vegetables: into Herbs and 

Trees. Herbs were divided 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, poly- 

_ petalous, regular, or irregular, corollas ; and, finally, accord: 
ing to the form of the corolla. The trees are divided much 
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633. A great many different systems for the classification 
of plants have been proposed, some natural, some artificial, 
some of a mixed nature. At present, the systems followed 
are the artificial r sexual system of Lixnzus, and the na- 
tural method followed by Jussrev, improved and extended 
by subsequent botanists. 

634, The system of Linneus was founded on the number 
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 sys- 

tems (of Tournefort and Linneus) are artificial methods. 
When we are informed that a plant belongs to a particular 
class in the Linnzean 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. 

635. According to the method of Jussieu, plants are 
grouped together, not because they may agree in the strue- 
ture or number of any single organ, but because, on taking 
all their different characters into consideration, they are 
found to bear a strong resemblance to each other ; and we 
also find that, in general, the properties of plants are similar 
jm those which are like in their external characters. For 
these reasons, it is generally called the Natural System. An 

_ dequaintance with it affords a broad, comprehensive, and 
Scientific view of the vegetable creation; and it embodies 
much important information regarding the structure, phy- 

siology, and properties of plants, and their mutual relations. 

Though this is the system which it must always be the ob- 
Ject of botanical science to perfect, and with which it is ne- 
cessary for every student of botany to be intimately ac- 
quainted ; as it has not been found possible to simplify it as 

tem must also be acquired. From its comparative simpli- 
tity, it is very convenient for those commencing the study ; 

and indeed, till within these few years, it alone was followed” 
in this country. Accordingly, these two methods will be 
explained in the present work. ees 

much as could be desired, a knowledge of the Linnzan Sys- _ 
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636. Before proceeding to examine in detail the Natural 

and Artificial Systems, we must attend to the division of 

plants, into genera, species, and varieties. _ A genus includes 

many species, and a species many varieties. The Systems of 

Linnzus and Jussieu 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 at- 

rangement of the genera that these two methods are at va 

riance. 3 
637. A species (626) includes so many plants of the same 

structure, form, and general appearance, and the seeds of 

which always produce plants similar to themselves. _Differ- 

ence in species is the only precise and constant distinction 

established by nature. The arrangement of species into ge- — 

nera is an artificial classification ; the occurrence of varieties 

is not constant nor regular ; but a species is a group of plants 

formed by nature distinct 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, &e. A genus consists of several 

species differing from each other by what are called the spe — 

cifie characters, taken from the leaves, &c., but agreeing t0- 
gether in the more important characters taken from the fruc- 

tification. The following generic and specific characters a 

the genus Pyrus, and the species which it includes, will illus 

trate the distinction between genera and species. 

PYRUS (PEAR, APPLE, AND SERVICE. ) 

_. Generie Character.—Calyx superior, of five segments 
Petals five. Styles two to five. Fruit fleshy (a pome, °F 

_ apple), with five cartilaginous two-seeded cells. 
_ Pyrus communis (Wild Pear-tree) ; leaves simple, ovate, 

_ serrated, peduncles corymbose, fruit turbinate. ere 

Pyrus Malus (Crab-apple) ; leaves ovate, acute, serrated, — 
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flowers in a sessile umbel, styles combined below, fruit glo- 

bose. 

Pyrus torminalis (Wild Service-tree); leaves ovate or 

cordate, lobed, and serrated, lower lobes spreading, pe- 

- duncles corymbose. 

Pyrus domestica (True Service-tree) ; leaves pinnated, 

downy beneath, leaflets serrated upwards, flowers panicled, 

fruit obovate. 

- Pyrus aucuparia (Quicken-tree, Mountain-ash, or Rowan- 

tree); leaves pinnated glabrous, leaflets serrated, flowers 

corymbose, fruit (small) globose. 

Pyrus pinnatifida* (Bastard Mountain-ash); leaves en- 

tire, pinnatifid and pinnated, white and downy beneath, 

flowers corymbose, fruit globose. 

_ -Pyrus Aria (White Beam-tree) ; leaves ovate, cut and ser- 

rated, white and downy beneath, flowers corymbose, fruit 

_ globose. 

The following description of the genus Rose, and the 
species Dog-Rose, will show more precisely the meaning of 

the term “ variety” in Systematic Botany. 

ROSA, (ROSE.) 

Generic Character.—Calyx urn-shaped, fleshy, contracted 
at the orifice, terminating in five segments. Petals five. 
Pericarps (or carpels) numerous, bristly, fixed to the inside 

of the calyx. ‘ 

Rosa canina (Common Dog-Rose); prickles uniform, 

hooked, leaves naked or slightly hairy, their disk eglandu- : 

lose, calyx-segments fully pinnate deciduous, styles not 
- United, shoots assurgent. 

* Some of the leaves of this plant so nearly resemble the following (Pyrus 
_ Gia), “ that I fear (and ProfessorHenslow is of the same opinion) iteanonly 

be considered a variety."—Dr. Hooker; from whose British Flora the above” 
characters of Pyrus, and the following of Rosa, are taken. z 
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a. Leaflets naked, carinate ; serratures simple. 
é a. Green. yes 

b. Grey. 
&. Sarmentacea. Leaflets naked, carinate ; serratures 

compound. 
a. Green. 
b. Grey. 

y. Surculosa. Leaflets naked, flat; serratures simple. 
a. Green. 
b. Grey. 

3. Dumetorum. Leaflets more or less hairy, flat. 
a. Hairy on both sides. 
b. Hairy beneath only. 

s. Forsteri. Leaflets more or less hairy, not flat. 
a. Concave, green. 
b. Carinate, grey. 

1. Hairy beneath only. 
2. Hairy on both sides. 

VIEW OF THE LINNEZAN METHOD OF 
ARRANGING PLANTS. 

638. The object of the Linnean Classifieation of Plants : 
__ is to enable a beginner, from a few simple, characters, to find - 
out, in a work of reference, the name of any plant which may _ 

_ be new to him, and thus ascertain its history. It resembles — 
_ an alphabetical index to a description of plants, which, when 

_ we know the name of the plant, informs us in what page 
_____we shall find it described. In like manner, when we know — 
_ one or two characters of a plant, we can find its name and 

_ place in the Linnzan System, and thus, in any work con-— 
taining a description of plants arranged according to 
nethod, get access to an account of it. 

- For this purpose, plants are arranged in divisions, 
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all those in each division possessing some feature in common, 
which distinguishes them from those in the other divisions ; 

so that, upon looking at a plant, we ean easily see to which 
division it belongs. The plants in each division are arranged 
in subdivisions or sections, each also possessing some well- 
marked character, which distinguishes the plants which it 
includes from those in the other subdivisions, and so on. 
The first or great divisions are called cuasses. The plants 
which each class contains are arranged in divisions called — 
orders. These again, are divided into sections, each of which 
is called a genus or family, chiefly characterised by the form 
of calyx, corolla, and seed-vessel; and lastly, the genus is 
subdivided into species, each distinguished by the form and 
other appearances of the root, stem, leaves, &c. Every 
plant has two names, the name of the genus (its generic 
name) and that of the species (its specific name) to which it 

belongs ; just as every man has two names—a sirname to 

tell his family, and a Christian name to distinguish him from 
the other members of the same family—the sirname being 

analogous to the generic name of a plant, and the Christian 
name to its specific name. In naming a plant, the generic 

name is placed first ; thus, Veronica hederifolia (Ivy-leaved 
speedwell.) Veronica (speedwell), is the generic name, and 

the specific name hederifolia (ivy-leaved), is added to dis- 

tinguish this plant from other kinds of Speedwell. 

640. The mode by which a beginner finds out the name 
of a plant is very simple indeed. He has a buok containing 
a description of all known plants. He is supposed to retain 
in his memory what is the distinguishing feature of each of 
the classes, and he examines the plant to ascertain which of — 
these features it presents. This being found out, he knows 
that the plant is one of those included in the correspond- __ 

ing class. There are twenty-four classes—he has fixed it _ 
_ in one of them, and has thus already made some progress. ag 

_ The plants which the class contains are arranged i in divisions 

(called orders), each of which, like the classes, possessessome = 

« 
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easily discovered and well marked character. He again — 
examines the plant to find to which of these divisions or or- 
ders it belongs. This being ascertained, he has now found 
in which of the twenty-four classes his plant is described 
and in which order of the class, the number of plants through 
which he has to search for it being now reduced very much. 
On looking at the descriptions of plants belonging to this 
order, it will be found that these are subdivided in various 
ways, and by comparing his plant with the characters of the 

subdivisions, he contracts the boundaries within which the 

plant is contained, gradually descending from class to order, 
genus, and species ; fixing its genus by comparing the calyx, 
corolla, and other parts of the flower with those of the plants 
in the text book in the same class and order, and the species 
by examining the leaves, stem, root, &c. When he first 
began his inquiry, as far as he knew, the plant might be 
any one in his text book—the first step showed him that it 

was one out of a certain number : the next step reduced the 
number, and so on. 

641. This is a general view, then, of the method for dis- 
covering the name of a plant, and such is the beauty and 
wonderful simplicity of the Linnzan Method, that, though 
developed about one hundred years ago, and at a time when 
our knowledge of plants was very imperfect, it is still decid- 

edly the best (and indeed the only system) for the ee 
We shall now explain it in detail. 

642. In this arrangement there are 24 classes. The first 
- 23 include the FLOWERING or PH#NoGamic plants. They 
have, in general, a calyx and corolla, and produce their seeds 
by stamens and pistils. And these seeds consist of the gem- 
mule, radicle, and cotyledons, : 

643. The 24th class consists of the FLowERLEss or CRYP- 
| TOGAMIC plants (545, &c.), destitute of calyx, corolla, sta- 

mens and pistils. 
644. The leading or diagnostic character of the first eleven 

classes is taken from the Numper or THE sTameENs ; and the 
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names applied to them, as well as to all the classes and orders 
in the Linnzan system, are compounded of two Greek words, 
80 as to express precisely the peculiar character of each. 

645. The first class, monanpRIA, includes those plants 
which have but one stamen in each flower, and the term is 
made up from the Greek words monos (one) and aner (applied 
to the stamen) ; and all the other names are formed in a si- 
milar manner. 

646. The termination andria is used where the word sta- 
men or stamens is meant to be expressed. 

647. And the following Greek names for numbers are 
used for the first eleven classes, and in one or two other 
cases. Monos (one), di_(two), treis (three), tetras (four), 
pente (five), hex (six), hepta (seven), okto (eight), ennea 
(nine), deka (ten), dodeha (twelve.) 

648. The following are the first eleven classes : 

1. Monanprra, with | stamen,...Zingiber officinale, Ginger. 

2. Dranprta, ... 2stamens, ..Olea europea, Ofive. 

& TRIANDRIA, 0. Baan j Mo mens officinalis, Va- 

4. Ter RANDBIA, oss sieess eee Dorstenia contrajerva- 

oe Atropa Belladonna, Wight. 
ENTANDRIA, {5005-8 5 -- 3i5555 \ shade: 

6. Hexanpria, ... 6............Aloe spicata. 

{ ZEseulus rece a 7. Hepranpaia, ... 7... t Chestnut. 

: Daphne Mezereum 

* Octawprtay 2 Bo... { watye Laurel. 

9. ENNEANDRIA, 0. 9 cecesseee { mbes palmatum, Rhy 

10, Decannria, wee 1D coe ceeeeenee Cassia senna. 

ll. DopEcanprta, ... 11 to 19... 

649. The next 2 classes are characterised partly by the | 

ituation and partly by the number of the stamens, anew 

character, situation, being here taken into account x 
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12. IcosanpRta....20 or more sta- ‘inna 
mens inserted into the calyx (pe- se mate Tay eer 
rigynous), ; 

13. Potyannprta,...20 or more sta- iferand 
mens inserted under the wart t taees Foote 
(bypogynous),*.......... pusaddcccessss oPPY- 

650. In the next 2 classes the stamens are of the same 

number as in two of the preceding classes, (tetrandria and 
hexandria) ; but they are of unequal length in each flower. 
Hence the names di (two), dynamia (superior), tetras (four), 
dynamia (superior), from the Greek numerals already ex- 
plained, and the Greek word dunamis (power.) 

14. oe eran 4 came, 2 long ¢ Digitalis purpurea, Pure 
and 2 short,.. ica i ple Foxglove. 

15. petccstesis, .-6 stamens, 4 | Cochlearia officinalis, 
long and 2 shorty............-..c0000+2.. |  Sourvy-grass. 

651. The stamens are united by their filaments into fasei- 
culi or bundles in the next 3 classes, which are characterized 

by the number of these fasciculi. This new character, the 
union of the stamens by the filaments, is expressed by the . 
termination adelphia, from the Greek word adelphos, a bro-— 

pa : 
16, Mosloartina; .-Stamens unit-} Althea officinalis, Marsh 
ed in 1 fasciculus or tube,......... a Mallow. 

17, DIADELPHIA,...stamens i Dolichos pruriens, ace 
: in 2 fasciculi,......., wetsere cea itch. 

18. ee stamens unit-) .. : : 

ed in 3 or more fasciculi,............ g Citrus Aurantium, Orange 

652. The next class includes those plants described in par- 
375, &c. and is named from two Greek words, sun (together), 

and genesis (growth), intended to indicate the union of the 

anthers. ‘The term Synanthere (anthers together) would be 
more expressive. 

"precisely as could be wished. satenee ee nent pment) ree 
In both cases there are twenty or more stamens, The situation cons 

__ the distinction, i. 
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19. SyNGENEsIA,...anthers unitea, {Anthems wll 

653. The next class*embraces a tribe of plants in which 

the anther is united with the style of the pistil, and named 
gynandria, from the Greek words gune (applied to the pis- 

til), and aner (applied to the stamen.) ; 

20. Gynanpxta,...stamen and pis- { Aristolochia Serpentaria, 
gL ebergee teenie pean eran Snake-root 

654. In the next 3 classes the flowers are unisexual : 

21. Monecta,....male and female Ricioisa doulas Castor 
flowers on the same me PI oes oil Plant. 

22. Diacra,...the male and the fe- 
— flowers growing on different - Humulus lupulus, Hop. 
gs nrtan Ee 

23. Potycamta,... -hermaphrodite, 
tale, and female flowers, growing (_,,. A ‘ 
on the same plant or on separate Ficus carica, Fig. 
Ro oc Re 

655. The last class embraces the plants destitute of sta- 

mens and pistils :_ 

PR or issn eae es 

656. The names of the two latter classes are from the 

Greek words gamos (applied in botany to express the man- 
ner in which the seeds are produced), polus emer LS 2 and © 
kruptos (hid or concealed.) 

- 657. In the first 13 classes the orders or subdivisions de- 

pend on the number of the styles or distinct sessile stig- as 

mas: The termination gynia, is from the Greek —— 

applied to the = They are as follows: 



, oe classes. 

186 LINNEAN SYSTEM, 

Monogynia, . - é ‘ I style. 

Digynia, : i : . 2 etyles. 
Trigynia, Piece sae 

Petragyning Se ae eee 

PONE IN, Se Sk Or ae 

Prerryi ig: 5S a ee ks a Se 

Fieptapynin, . ge a gs as 

Octagynia, : ; 3 5 A rae 

Ennezvgynia, . : S . oes 

Decagynia, . : 5 Sor ae 

Dodecagynia, . ‘ A ey Sarre 

Polygynia, Sos ‘ many . --- 

The whole of these orders do not occur in each class ; 

sometimes only 2 or 3. 
658. In the 14th class, Didynamia, ‘there are 2 orders: 

Gymnospermia, from the Greek words, gumnos Seni 

sperma (seed); Angiosperma, from aggos & vessel), and 

sperma. 

1. Gymnospermia, in which the seeds La- 
are naked (with thin a es ——- stage. 
are generaily 4 in number.. 

2. Angiospermia, in which the seeds odosa, 
_ are inclosed in'a distinct seed-vessel i} Serrnotled Figwor 
or ‘pericarp. - Patch cet iscie o> Bikes se 

659. In the 15th class, enum, there are 2 orders: 

AL Siliculosa, with the seed vessel a Ccsbe sii ae 
silicula — or short pod : see 
Fig. él, pane PRO ee a. aa sca 

2. Siliquosa with the seed vessel a 
Sisymbrium nastur- 

Sony fer 8 nah motte 5, tium, WaterCress- 

660. In the 16th, 17th, and 18th classes, Monadelphia, 
Diadelphia, and Polyadelphia, the orders are » determined by 
oa coreies: of. the siamese sae characters as ma 
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661. In the 19th class, Syngenesia, there are 5 orders* : 

1. Polygamia AEqualis. Here all the bee 
florets are hermaphrodite or perfect, { Leontodon Taraxacum, 
each having stamens, and an ovary ( Dandelion. 

SR AI gdh = Sob cicconnmnasnaursigss 

2. Polygamia Superflua. Here the 
florets of the disk (378) are provid- 
ed with stamens and _ pistil, while 
those of the ray (378) have only a 
pistil, both bearing seed,.............0« 

Tanacetum vulgare, 
Tansy. 

3. Polygamia Frustranea. Were the 
florets of the disk have both stamens 

_ and pistil, while those of the ray 
have neither stamens nor pistil, or 

_ an abortive pistil (neuter),............ 

Centaurea benedicta, 
Blessed Thistle. 

4, Polygamia Necessaria. Here the Saar 
florets of the disk have only stamens, \ serine nic ysetince 

~ those of the ray only pistils,..... ..... Z 

5. Polygamia Segregata. In this or- 
_ der the common calyx or involucre 

_ encloses several smaller calices or }- Echinops, Globe Thistle. 
_ cups, which separate and surround 

the florets, 

; 662. In the 20th, 21st, and 22d classes, Gynandria, Mo- — 

heecia, and Dicecia, the orders are founded on the characters — 
of several of the preceding classes, generally on the number 
ofthe stamens. 

663. In the 23d class, Polygamia, there are 3 orders : 

1. Monecia, in which one plant may ay - 
have perfect flowers and male anes 
flowers, perfect flowers and female + Veratrum album, White a 
flowers, or perfect, male, and female Hellebore. ae 
Eyes ss sasorcnccyea eee : ry . Ono eee ewe wee eens 

2. egg in which the several kinds of flowers are found on 2 
ts. ee ee 

_* Linneus had a sixth order, Monogamia, incl ding plants with united an-— 
thers, but simple flowers, now generally placed in Pentandria, having ‘Bete 
affinity with the Syngenesia. aoe ecee ee 
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3. Triecia. In this order the dif- 
ferent kinds of flowers are placed on ‘ : . 
3 different plants, as in the mri oe ae 
On) Se ee ea nee 

664. In the 24th class, Cryptogamia, the orders have 
been somewhat modified since the time of Linnzus: see the 
table, page 191. 

665. It will be seen, from the foregoing account of the 
Linnean System, that the leading divisions, the classes, are 
themselves arranged in sets, determined by a variety of cha- 
racters. 

666. First, there are two great divisions, FLowERING 
Pays (with stamens and pistils), and FLowERLESS Punts 
without stamens and pistils, The first 23 classes include the 
Flowering plants, the 24th the Flowerless. : 

667. The twenty-three classes of Flowering plants are di- 
vided into two sets,—three classes (21st, 22d, and 23d) which 
have the stamens and pistils separate from each other and 
twenty classes (1st to 20th) in which the stamens and pistils 
are together. 

668. These twenty classes are also in two sets,—one class 
(the 20th) having the anther and style united, while in the 
other nineteen classes these organs are separate. - i 
669. These nineteen classes are in two sets,—four classes, — 4 

(16th, 17th, 18th, 19th) in which the stamens are united to 
each other, and fifteen classes (1st to 15th) in which they 

are separate. j 
670. The four classes in which the stamens are united are 

in two divisions,—one class (19th) in which the stamens as 
joined by the anthers, the filaments being free, and three 
classes (16th, 17th, 18th) in which the stamens are joined by 
the filaments, the anthers being free. 

671. The fifteen classes in which the stamens are separate 

____ in which the stamens are of unequal length in each flower ; 
and thirteen classes in which the stamens in each flower are 
_ equal in length, or, at least, there is no very marked differ- 
_ ence. 
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672. These thirteen classes are in two sets—eleven classes — 
(ist to 11th) in which the number of the stamens in each 
flower is less than twenty, and two classes (12th and 13th) in 
which the number of stamens in each flower is more than 
twenty. 

673. In these two classes the situation of the stamens is 
taken into account in determining the class; the stamens 
being placed upon the calyx in the 12th class, upon the re- 
ceptacle (under the ovary) in the 13th class. 

674. The first eleven classes are distinguished from each 
other solely by the number of the stamens. 

675. Thus, in determining the Linnean class of a plant, the 
student examines it to see, first, if it have or have not stamens 
and pistils; if it have these organs, he, secondly, looks if the 
stamens and pistils are in the same flower, or separate ; if they 
are together, he, thirdly, looks if the stamens and pistil are free 
or united to each other ; if free, he looks, in the fourth place, 
if the stamens are united to each other or separate ; and so 
on, as will be understood from the arrangement of the class- 
és in brackets in the following tabular view of the Linngwan 
System. 
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SEXUAL ORGANS PRESENT. 

FLowers 

HERMAPHRODITE. 

ae ae 

— 

Stamens distinct from each other, 

Aiiceia 

A 

Stamens distinct from the pistil. 

9 —- 

10 — 

ll to 19 

ao 

- 

By the 
filaments 

| Hermaphrodite, male, and female flowers, on the 
ee 2 

20 or more stamens on the calyx 

receptacle 

2 long and 2 short = < 

L 4 long and 2 short ss 

Tn 1 fasciculus 

In 2 fasciculi! 

In several fasciculi 

\. By the anthers. 

Seamens united with the pistit aes 

ae different plants 

8 ABSENT OR Nor APPARENT 24, Cr¥PTOGAMI 

22. Diacra. 

}e 23. POLYGAMI4. 

CLASSES. 

1. MONANDRIA> : 

2. DIANDRIA- 

3. TRIANDRIA- 

4, TETRANDRIA. 

5. PENTANDRIA. 

6, HEXANDRIA. 

7. HePTANDRI 

8. OCTANDRIA. — 

9. ENNEANDRIA- 

10, DECANDRIA. e 

11. DopECANDRIA. 

12, IcoSANDRIA. 

13. PoLYANDRIA. 

14. DipvNAMIA. 

15. TETRADYNA 

16. MONADELPHIA. 

17. DIADELPHIA. 

18. PoLYADELPHIA. 

19. SYNGENESIA- — 

20. GYNANDRIA.- 

21. Mona@cia. 
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ORDERS. 

_ 1. Monogynia, Digynia. 

®. Monogynia, Digynia, Trigynia. Z 
3 Monogynia, Digynia, Trigynia. 
4 Monogynia, Digynia, Tetragynia. 
5. Monogynia, Digynia, Trigynia, Tetragynia, Pentagynia, Polygynia. 

6 Monogynia, Digynia, Trigynia, Tetragynia, Hexagynia, Polygynia. 
7. Monogynta, Digynia, Tetragynia, Heptagynia. 
& Monogynia, Digynia, Trigynia, Tetragynia. 
9. Monogynia, Trigynia, Hexagynia. 

_ It, Monogynia, Digynia, Trigynia, Pentagynia, Decagynia. 
1. Monogynia, Digynia, Trigynia, Tetragynia, Pentagynia, Dodecagynia. 
= Monogynia, Pentagynia, Polygynia. 

: € Monogyn., Digyn., Trigyn. Tetragyn,, Pentagyn., Hexagyn., Polygyn. 

ue 1. Gymnospermia, seeds naked. 
_ U2. Angiospermia, seeds in a seed-vessel. 
8 1. Siliculosa, pericarp a silicula. 

2. Siliquosa, pericarp a siliqua, ee 

o, pees Pentandria, Heptandria, Octandria, Decandria, Endecandria, 
Dodecandria, Polyandria. tS M7. Pentandria, Hexandria, Octandria, Decandria. 

™ Dodecandria, Ieosandria, Polyandria. 
[1. Polygamia Atqualis, all the florets hermaphrodi 
2, ——__ Superfiua, fiorets of the disk hermaphrodite, of the ray 

female, i 

3: —_—-_. Frustranea, florets of the disk hermaphrodite, of the ray 
neuter. 

+ ——_ Necessaria, florets of the disk male, of the ray female. 
\5. —-—_ Segregata, each floret with a separate flower-cup, or calyx: 
Monandria, Diand., Triand., Tetrand., Pentand., Hexand., Octand. = 
oo Diand., Triand., Tetrand., Pentand., Hexand., 
4 Polyand., Monadelphia, Polyadelphia. scuejotme gineare 
—— Diand., Triand., Tetrand., Pentand., Hexand, Polyand., 

%. Monecia, Dicecia, Tricecia. fs rere 

os Met Lichenes, Algw, Characes, Hepaticm, Musci, Marsileacer 

1. 

». 
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NATURAL SYSTEM FOR THE CLASSIFICA 
TION OF PLANTS. 

676. The other mode of arranging plants is called the Na- 

tural System, or Method of Natural Families—It is the only 

system entitled to the name ofa Cuasstrication. The prin- 

ciples of this system were first developed in 1789, in a work 

entitled Genera Plantarum, by a celebrated French Botanist, 

Antoine Laurent DE Jussiev. . 

677. In this arrangement those plants are grouped toge 

ther which have the greatest number of points of resemblance 

in structure—the greatest number of characters in commons 

thus differing from the Linnean or Artificial System, which 

selects only one character, and groups together plants which 

are similar in that point, however dissimilar in other respects. 

An example will best explain the difference. ; 

678. Sage (Salvia) evidently belongs to the Labiate tribe. 

It has all the characters which distinguish that tribe except 

one. It has the corolla of one piece and with a gaping mouth, 

the calyx two-lipped, the seeds four, the leaves opposite and 

corrugated, the stem quadrangular, and the plant presents the 

same aromatic properties which characterise the Labiate 
tribe. For these reasons, in a system where plants are at 

__- yanged according to their natural affinities, Sage is included 
in the order Labiate. But it has only two stamens, while the 

generality of the Labiate have four ; therefore, in the Lin- 
 ngan system, where the situation of plants is determined by 
_ that one character, the number of the stamens—Sage is 

placed in Dranprta, far removed from its allies, the rest of 
the Labiate in Dioywamra, and classed, and in the same oF- 
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dy’s Mantle (Alchemilla), a rosaceous plantin all its more 
portant characters and properties, is removed from the ro- 

saceous tribe in Icosanpria, and placed far away in Tr- 

TRANDRIA, because its stamens are only four. 

_ 679. Now, the Linnzan method is admirable for the pur- 
ose for which it was intended (638)—for assisting the be- 
gimner in learning the names of plants. But it is of no other 
use, and that use is only as an introduction to the study of 

fants: it conveys little knowledge of the structure, and none — 
of the properties of plants. 
680. The natural System, however, has higher pede 
sions, The plants in each Order (Family) are united there, 

because they have more points of resemblance with each other, 

than with any other plants. The order implies a number of 
ers, and hence, when the characters of an order are 

known, much inhiable information is already acquired re- ee 
garding all the plants whose names are under that order— 

with respect both to their structure, and their properties ; 
for it is found that plants similar in many points of ee 

have also many properties in common. 
681. Cruciform, Rosaceous, Labiate, Papionacentt, Um- 

bellate plants (with the Flower-stalks radiating from a cen- 

tral point—as Hemlock) illustrate natural Families. Few 
are so clearly defined as these; but in all there are affinities, 
more or less marked and numerous, which serve to unite the 
Plants in each Family. And, not only are the plants likest 
to each other joined in one family—the Families are arrang- 
ed so that the adjoining ones are always the most similar, 
and are divided into classes: these are divided into sets, and 

arranged so that the most nearly related classes are adja- — 

cent. Thus, when we know the situation of a Family in a — 

natural shegie: sé already know some leading points in the z 
Structure of the plants of that Family. 

882. The Natural System is the Grammar of Botany, and 
natural arrangement of plants may be basta to the 
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soon. And it is called “ Natural,” because it endeavours 

follow the analogies and differences chalked out by nature, 

which has grouped vegetables, as well as animals, in Fam 

lies, differing from each other in several particulars, but i 

each of which families, all the species agree in many impo! 

tant external characters, and, more or less, in their intern 

structure and properties. 

683. Linnzus himself was sensible that the perfection 

the natural method was the great end of Botanical science, 

and he published what he called Fragments of a Nature 
Method. There were not materials, however, in his time, 

for establishing the proper distinctive characters, and collect 

ing the families into a system. He observes, however, that 

the natural system is no chimera, as all plants, of what ord 

soever, show an affinity to others ; and hence, if this affinity. . 

or the links of this natural chain could once be made out and 
connected, not only the virtues of a great number of species 

may be ascertained, but we may know with certainty how 
find a proper succedaneum for plants which cannot easily 

had. Jussieu brought to light this chain, the existence 

which Linnewus had wished for and anticipated, while sue 
ceeding botanists, Brown, De Candolle, and others, have doi 

much towards bringing the extremities of it into sight, rem-_ 

dering our view of some obscure parts more clear, and demon-— 

_ strating the complete connection of the various links. 
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METHOD OF JUSSIEU. 

The following sketch of the original arrangement of the Natu- 
s by Jussieu, may be useful, as his method is still used by some, 
proportion of his Orders have been retained. 

in this arrangement there are 100 Orders, in 15 Classes, 

are included in three great divisions, Acotyledones, Monocotyle- 

Dicotyledones. All these Orders are given in the subjoined 

8 Cuass 
ALEDONES, I 4 : : 2 5 

Stamens hypogynous. + . - 
perigynous,? . - 

2 
3 

epigynous,* . neh 3 

5 
6 
7 

[ Stamens epigynous, * - 

Apetalous, perigynous, . 
— hypogynous, - + _ 

Corolla hyppgynous, - 

Monopetalous, ee 

Stamens epigynous, 

Polypetalous, ~ ———— hypogynous, - ES 

perigynous, . 4 

[Diclines,tirregular, - - - - + 1 | 

SERIES OF THE ORDERS. 

Crass I. Crass TL. 

4, Musci. 1]. Palme. 15. Peewee 

5. Filices. 12. Asparagi. 16. Asphodeli. 

6. Naiades. 13. Junci. 17. Nareissi. 

| 14. Lilia. 16; dvideseg 5 

Ctass TT, Crass IV. 
9. Cyperoidez. 
10. Graminez. 

19. Muse. 21. Orchider. 
20. Cannz. och 
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Cuass V. 
23. Aristolochiz. 

Crass VI. 
27. Lauri. 
28. Polygonez. 
29. Atriplices. 

24. Eleagni. 
25, Thymelez. 
26. Protez. 

ye Cuass VII. 
maranthi. 32. Nyctagines, 

31. Plantagines. 33. Phimbayines 

Crass VIII. 

34, Lysimachie. 42. Boraginez. 
35. Pediculares. 43. Convolvuli. 
36. Acanthi. 44, Polemonia. 
37. Jasminex., 45. Bignonia. 

38. Vitices. 46. Gentiane. 
39. Labiatz. 47, Apocynex. 
40. Serophulariz. 48. Sapote. 

41. Solanee. 

Cuass IX, 

49. Guaiacane. 5), Erice. 
50. Rhododendra. 52. 

53. Cich eee : icnoracez. Corymbife 

Crass XI, 
58. 

JUSSIEU'S METHOD. 

Campanulacee. 

Cuass XII. 
59. Araliz 60. Umi 

Crass XIIL 

61. Ranunculacez 72. Vites. 

62, Papaveracee. 73. Geranit- 
63. Cruciferee. 4, Malva 

64, Capparides. 16. Mag 
65. Sapindi. 76. Anonz. 

66. Acera. 77. Mei 

67. Malpighie. 78. Ber 
68. Hyperica. 79. Tiliac 
69. Guttifere. 80. Cisti. 

70. Aurantia. 81. Ru 

71. Meliz. - 82. Car 

87. Ficoider. 94. Te 
88. Onagre. = - 99. 
89. Myrti. 

Crass XV. ' 

96. Euphorbie. 99. 4 
97. Cucurbitacee. 100. 
98. Urtice. 
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DE CANDOLLE’S METHOD, 

Cass” 

g (1. Carpels numerous. 

' Stamens, if defi- 

i te to 
*'THALAMIFLO- nite, opposi 

ay 2. Spas solitary or ( Petals distinct, contol. ie 

inserted on the 
cente parietal, 2 

np): 3.Ovary sie Pla- 
| A, Dichtamy- centa central, 3 

DEA, |4. Gynobasic fruit, 4 
(Perianthdouble, \ **CaLYCIFLORZ, r 
‘calyx and co- (Petals free, or | 
rolla distinct ), more or less com- | |. Polypetalous, - 5 

bined, always pe- | : 
rigynous, or in- '!2, Monopetalous, . 6 
serted on the ca- i 
lyz.) 

*** COROLLIFLORA, 

(Corolla monopetalous, hypogynous, “ 

L attached to the calyz.) =» = 
B, Monocuta- [ : 

MYDE By 

(Perianth single; | 1. Flowers perfect ; each usually having 
andcorol- < stamens and pisgils, 

laforming only \ II. Flowers separated ; eer soneion 

| one floral en- ordicecious, - - 9 
- ds 
A, PHaweno- A, Stamens hypogynous, 10 

GAMOUS L PeraLowe, 4 B. perigynous, 11 
(The ae | i ane 12 

tion visible and | 11. GuUMACEs, é 13 
regular ), 

tig CRYPToGaMmous jee Frructification melee, messiccae af 

p irregular ) . 

\4s Forracrovs, ,~( having apparently leafy expansions = 
: 

distinct sexes), —- cone 
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The following are examples of Orders in each of the divisions 
preceding Table, the numbers at the end of the Table referring 
Orders under the corresponding number in the following list 

k 
Ranunculacee,  Berberidew. 
Nymphzacee. 

2. 
Papaveracer, Polygalez. 
Fumariacee. Resedacez. 
Crucifere. Droseracez. 
Violariex. 

C: hyllez, z li aryophy. Tiliacee. 
Linex. Acerinez. 
Balsaminez. Geraniacee 

Malvacer. Oxalidee 

& 
Rhamnee. i 
Leguminose, Grossularia, 
— Crassulacez, 

amariscinee.  Saxifragem. - 
Cucurbitacee. Umbellifere. 

Euphorbiacee. Myricee. : 
Urticez. Conifere- 
|Amentacee. 

10 ; 
Alismacee. Juncaginer- 
Butomee. Aroidez. 

ll. 
Smilacez. Juncez- 

Liliacez. 

12. 

8. 
Plantaginee. Thymelee. 
Amaranthacee. Santalacee. 
Chenopodez. Aristolochie. 
Polygonee., se 

Hydrocharidee, Amaryllider. 
Orchidex, Dioscore®- 
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LINDLEY’S METHOD. 

_ 687. Dr. Lindley, in his “* Artificial Analysis of the Or- 
ters,” prefixed to his Natural System of Botany, gives the 
llowing arrangement of them. The whole vegetable king- _ 

tom is divided into five classes :— 

‘ 

Crass I. ExoceEns, or DicoryLeponovus FLowERING 
PLanTs. 

_ Leaves reticulated. Stem with wood, pith, bark, and medullary 
rays. Flowers usually with a quinary division. Seeds in a pe- 
‘carp. Cotyledons two or more, opposite. 

Cxass IL. Gistkcebensis: 

: Leaves with parallel or forked veins, Stem with wood, pith, bark, 
and medullary rays. Floral envelopes absent. Seeds naked. 
Cotyledons two or more, opposite. 

Crass III. Expocens, or MonocétyLeponous 
Fiowerine PLants. 

Leaves with parallel veins. Stem without any distinction of 
wood, pith, bark, and medullary rays. Flowers usually with 
@ ternary division. Seeds ina pericarp. Cotyledons solitary, 
°r if two, unequal and alternate with each other. 

Crass IV. Raizanrtus. Rae 

Leaves, if any, seale-like. Stem homogeneous, with scarcely any 2 a 
trace of a vascular system. Flowers with sexes. Seeds having — 
no embryo, but consisting of a homogeneous sporuliferous mass. 

Ciass V. Acrocens, or AcoTYLEponous, or Cayprocamic 
PLANTs. eee 

Sexes absent. Sporules in liew of leaves, 
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These Classes are sub-divided as follows in the artificial 
analysis :— 

EXOGENS—Sub-class I, PotyretTa.ovs. 

* Polyandrous. Stamens more than 20. 

** Oligandrous. Stamens fewer than 20. 

Sub-class II. IncompLeT#, or APETALOUS. 
’ 

* Achlamydeous. No calyz. 
** AT. hl 4 

? A calyx present. 

Sub-class ITI. MonoPetTaL2z. 

Taxaceex, Conifere, Cycadacee, Gnetacex, 
GYMNOSPERMS. Equisetaceez. These are the orders in 

this class. 

ENDOGENS. © 
* Flowers complete (having distinct floral envelopes ). 

** Flowers incomplete (having no distinct floral envelopes 
: except leaves.) 

Rafflesiacee, Cytinacer, Balanophorace®, | : 
RHIZANTHS, } Cynomoriacee, These are the orders in 

_.  ACROGENS. 
cao With a distinct axis of growth ; leafy. 

With a distinct axis of growth ; leafless. 
With no distinct axis of growth. 

In the Exogens and Endogens, the inferior divisions are 

__ taken from the position of the ovary, superior or inferior—_ 

__ the leaves having or being without stipules—carpels eumbined - 

or distinct. _ ae 

_ 688. We shall now explain the arrangement of the natural 
orders to be adopted in the present work. It is that of Jus- 

‘wy with the orders as recognised by Ricuanp in his Ele- 
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__ 689. As has been already mentioned, the parts of the 
_ flower and fruit are those which are best adapted for-the con- 
-Struction of a scientific arrangement. The natural system is 
composed of from one to two hundred orders ; that is, there 

_ 4re upwards of a hundred families of plants which differ from 
_ ach other in some well marked and important particulars. 
But botanists do not content themselves with observing the 
natural arrangements of plants in families. They go a step 
arther, and endeavour to arrange these families in divisions, 

sections, classes, &c., founded upon some parts of importance 
in the structure of plants. And accordingly, when it is found 
that a family of plants is placed in a particular situation in” 

ng 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 
characters to find them easily. : 

690. The first grand division is into those which have 

flowers, sexual organs, and a seed with an embryo, and those 
hich are destitute of these organs. The first are the 

Phenogamia, called also Vasculares, Embryonate, or Coty- 

: The second are the Cryptogamia, called also Cel- 

ulares, Inembryonate or Acotyledonez. 

CRYPTOGAMIA. 

691. The orders in this division are few and easily remem- 
: they are often set down without any further arrange- 

PHENOGAMIA. 

692. In this division there are a great number of different 
orders, which are arranged in sections or classes. 

893. The Phenogamia or Cotyledonee are, in the first — 
Place, divided into two large sections: 1. The Monocotyle- 

donee or Endogene ; and, 2. Dicotyledonew or Exogense. — 
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So far all botanists are agreed : after this, the further ar- 
rangements of the orders are different in the systems of dif- 

ferent writers. I shall follow chiefly the scheme of Jussieu. — 
° 

MonocoTyLEDONE. - 

694. The Monocotyledonez are, in Jussieu’s method, i 
vided into three classes, according to the mode of insert 

of the stamens. 

(1.) The Monohypogynee, in which the stamens are /ypo- 

_ gynous, or inserted at the base of the ovary, which is her 

called superior. 

(2.) The Monoperigynee, in which the stamens are pert 

gynous, or inserted in the perianth or calyx around the 

ovary, which may be superior, inferior, or semi-inferior- 

(3.) The Monéepigynee, in which the stamens are epigyno 

or inserted aboye the ovary, which is here called infertor 

DICOTYLEDONES, 

695. The dicotyledonous orders are much more numero 

and require further subdvision. Accordingly, they are first 
arranged in three divisions. —The first embraces those which 
are destitute of petals, or apetalous: the next, those which 

have the petals united in one leaf, or are monopetalous : the 
next, those which have several distinct petals, or are polype- 

: __ Apetalous Dicotyledons. 
=< 696. The dicotyledonous apetalous plants are subdivided, 

in Jussieu’s arrangement, into three classes, according as 

“Stamens are epigynous, perigynous, or hypogynous,—| 
_ Epistaminez, Peristaminee, and Hypostaminee. Many 
_ the apetalous plants have scaly organs resembling a floral et 

velope; these consist of bracter, or of a single floral en’ 

hne Mezereum, it is convidered as a calyx, if it be si 
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Monopetalous Dicotyledons. 

697. The dicotyledonous monopetalous plants are divided 
ito the hypocorollee with hypogynous stamens ; pericorollee, 

with perigynous stamens; and the epicorollee, with epig'- 
dus stamens. The latter are divided into the Synantheree, 

the anthers united; and the Chorisantherex, with the 
nthers distinct or free. It must be remembered that the 

tion of the petals always corresponds to that of the 
lamens ; we never have epigynous stamens and a hypogy- 

ous corolla; the terms ‘ epigynous” and hypogynous”’ 
er indifferently to the stamens and corolla. 

Polypetalous Dicotyledons. 

698. The dicotyledonous polypetalous plants are divided 
into the epipetalee, with epigynous stamens ; the hypopetalee, 

with hypogynous stamens ; and the peripetalen, with perigy- 
nous stamens. ae 

699. The names of the classes are very charnctedeae: 2: 
The three classes in the monocotyledonous divisions are 
marked by the prefixture mono. ll the others (except the 

ia) are in the dicotyledonous divisions. The first 
‘three classes in this division are apetalous ; accordingly the 
terms petal or corolla are not mentioned in their names. 

the next three classes the plants are monopetalous :— 
here, then, the*term petal, which is generally used to ex- 
press one of the parts of a polypetalous corolla, is not used. 

The terni employed is corolla, which signifies the whole 
corolla, 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 co- 
rolla here consists of several pieces or petals. ‘These names 
were =e the classes by Richard. pee ie 
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Pes ; . CLASS. 
CRYPTOGAMIA (Acoryrepone®)........Sexual organs absent or not apparent...............CRYYPTOGAMIA, Il. 

Stamens hypogynous MononypoGcyNnE& w cr eee eeeeee . . 

MONOCOTYLEDONES ,...... 050.0 teseeeeee PETIQYNOUS..... «4+. MONOPERIGYNES, IIL. 
(EnpocEn 2.) ®... 4 epigynous.......... MONOEPIGYNES. Iv. 

sesseseee CPIZYNOUS....se006 +e HPISTAMINER. Vv. 
eee. + reeves Perigynous.. .. .. . PERISTAMINES. vi. 

PHENOGAMIA vesee eee Hypogynous. ... ... HYPOSTAMINER. vu. 
ee) 2 5 sreee see hypogynous........+ HyPocoroLLe®. vit. 

oe di ae “| DICOTYLEDONE J Monoreratex~ ......... perigynous...........PERICOROLLER. 1X. 
tty y' P (Exocrn#, ) sereereee, CPIVYNOUS............ ZPICOROLLER, ¥. Sh 

* ( ceseseeee Epigynous..,......... BPIPETALE. XII. 
POLYPETALE® verses hypogynous.,......., HPPOPETALER. XIII. 

bites sc perigynous....,......PERTPETALEE, XIV. 
. \ Flowers constantly unisexual...... jueseeuahocehue ss A) LORIN Me, xv. 

am In the following arrangement I have brought the orders in the last class (Diclinew) to the subdivision Apetalez, and have dispensed with the ar- 
_ Yangement into Epistaminew, Peristaminew, and Hypostaminew, which cannot be applied with such propriety where the flowers are unisexual, and the 

_ perianth often altogether wanting. 



TABLE 

OF THE 

ATURAL FAMILIES OF PLANTS. 
* 

In the following table the whole of the Natural Families are 
mentioned. The rare or unimportant families are given in 

_ Italies at the end of each division ; the leading families are 

_ mentioned in small capitals, with an example of each ; and 

those orders which contain Medicinal Plants have an M 

annexed, 

DIVISION I.—CRYPTOGAMIA. 

SECTION I—APHYLLEZ. 

PONG, Mis .cccsscocse Agaricus campestris, Common Mushroom. 
Licuengs, M........ Cetraria Islandica, Iceland Moss. 
ALG, M.........00000e Fucus vesiculosus, Sea-ware. 

SECTION IL—PHYLLOIDE#. 

I. MUSCOIDEZ. 

Il. FILICOIDES. : 

MarstLEack, . .»Pilularia globulifera, Pillwort. | 

Lycorop1acr, . ...Lycopodium clavatum, C/ub-moss- 
Finices, MowvsessseeeeAspidium dons a Shield 
Ee ; 
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DIVISION Il—PHENOGAMIA. 

SECTION I.—MONOCOTYLEDONEZ. 

i. MONOHYPOGYNE. 

NAYADEA, ............Zostera, Grass-wyack. 

AROIDEA, M......... Acorus Calamus, Sweet-flag. 

Prreracea, M....... Piper nigrum, Black Pepper. 
GRaMINEA, M.......,Avena sativa, Oat. 
CYPERACEA, .....-.... Cyperus longus, English Galangale. 

This section also contains Typhinee, Saururee, Cabombee, 
families of less importance. 

iL MONOPERIGYNES. 

PALMA, M........,.... Phoenix dactylifera, Date Palm. 
ae PURO M cic icpeeesesins Juncus effusus, Soft Rush. 
—< ALISMACE&,. .........Alisma Plantago, Greater Water Planiaim 
as COLCHICACE, M... Colchicum autumnale, Meadow Spr 

ASPARAGINE#, M...Smilax officinalis. 
Linucea, M..... ...Scilla maritima, Sguiill. 
BRoMELIACEA,...... Bromelia Ananas, Pine Apple. 

Also Restiacee, Commelinee, Ponitedereacee. 

* iil. MONOEPIGYNEZ. 

DiosconEs,....... -..Dioscorea alata, White dry Yam. 

_ NaRcissE4,.......-...Galanthus nivalis, Snow-drop. 

oD aErpEa, MM. <8 Crocus sativus, Saffron Crocus. 4 

- Hamoporace4......Dilatris tinctoria. _ 
 ‘Musacea,..... .---+eMusa Paradisiaca, Plantain. 
| ScrraMiIne#, M.. eee Saale, Ginger. 

| MaRANTACEAS....--- -Maranta arundinacea, Arrow-root. 
ORCHIDER,...-----» ---Orchis mascula, Early Purple Orchis. 

HypRocnaRtDE4,,.Stratiotes aloides, Water Soldier. 
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SECTION II.—DICOTYLEDONEAZ. 

‘1. APETALEZ. 
AgisToLocura, M..Asarum europeum, Asarabacea. 
SANTALACEA, ..... . Santalum album, Sanders-wood. 
CuruLirer., M.....Quercus Suber, Cork-tree. 
JUGLANDRE, ......... Juglans regia, Walnut. 
Conirera, M. ....... Pinus sylvestris, Scotch Fir. 
CYCADEA, 6.00.44. 0.4 Cycas circinalis ; yields Sago. 
SaLicines, MM. sak Populus tremula, Aspen. e 
Beruxivea, ....... - Betula alba, Common Birch. 
Myricea, ..,......... Myrica Gale, Dutch Myrtle. 
EvupHorgrac EX, M..Ricinus communis, Castor-oil Plant. 
Unticez, M. ......... Humulus lupulus, Hop. 
Mynisticex, M. ....Myristica moschata, Nutmeg-tree. 
CrENopopes, ........ Spinacia oleracea, Spinach. 
Potyconex, M.......Rheum palmatum, Rhubarb. 
Laurinea, M. ....... Cinnamomum aromaticum, Cinnamon-tree. 
THYMELEZ, M. ..... Daphne Mezereum, Spurge Laurel. 
AMaRantHaces, ...Amaranthus. : pees 
Nycracinew,......... Mirabilis Jalapa, Marvel of Peru. pres 

Also, Cytinee, Monimee, Proteacee, Eleagnee. 

Il. MONOPETALEH. 

1. HYPOCOROLLEH. 
PLanTaGines, oe Plantago major, Greater Plantain. 
P LUMBAGINE4, ...... Statice Armeria, Sea Gilliflower. 

P RIMULACEA, 2.0.06. Primula veris, Cowslip. 

GLopuLaRies,.. .... 

eeeeeeee 

weep eee 

See sth Syringa vulgaris, Lilac. 

.. ++. Verbena officinalis, Common V 
- Fi he 
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BiGNoniace&, .......Bignonia ¢hica, Trumpet Flower. 
GentTian#, M. ......Gentiana lutea, Yellow Gentian. 

ApocynE4&, M........Strychnos nux-vomica. 

SaPOTE A, ............ -Achras Sapota. 

Also, Lentibularee, Myoporinee, Polemoniacee, Myrsinee, 
Ebenacee, 

2. PERICOROLLER, 

Sryracez, M,....... Styrax Benzoin. 
EricinEz, M.....-...Vaccinium Oxycoccos, Cranberry. 

CAMPANULACE®, M.Campanula, Bell-flower. 

Also, Gesneriacee. 

3- EPICOROLLE, 

Composit, M....... Leontodon Taraxacum, Dandelion. 
DipsacE2, ...... .....Scabiosa succisa, Devil’s-bit Scabious. 

VALERIAN 4, M....... Valeriana officinalis, Valerian. 

Rusiacez, M........Asperula odorata, Sweet Woodruff. 

CincHonacEe2, M....Cinchona. 3 

CaPriFroLiscE#, M..Lonicera Periclymenum, Woodbine. ; 
LORANTHEA, --....... Viscum album, Misseltoe. | 

Also, Calyceree. 

Ill. POLYPETALEZ. 

l. EPIPETALE. 

ReizopHores, .. ...Rhizophora, Mangrove. 
UmpBELLIFers, M...Daucus Carota, Carrot. 
ARALIACE Ry oieecisces Panax quinquefolium, Ginseng. 

_ 2. HYPOPETALER. 
RANUNCULACE®, M..Aconitum Napellus, Monkshood. 
Macyoriace, M...Wintera Aromatica, Winter’s-Bar}t tree. 

> MRONIES, ts Anona squamosa, Custard Apple. 
_ BERBERIDES,.........Berberis vulgaris, Barberry. 

_ -MENIsPERMEA, .....-Menispermum Cocculus. 
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BYTTNERIACE 4, ..... Theobroma Cacao, Chocolate Nut tree. 
aT a ¥ Eiaparorerees Tilia europea, Lime tree. 
THEACE, ............. Thea sinensis, Tea-tree. 
OLAcINE 4,.............Heisteria coccinea, Partridge Wood tree. 
Gurtirrra, M...... Stalagmitis Gambogioides, Gamboge tree. 

| Hyrenicinez........ Hypericum perforatum, Sz. John’s Wort. 
_ AvRaNTIACEs, M...Citrus Aurantium, Orange-tree. 
Vinirersz, M......... Vitis vinifera, Vine. 
ACERINER, ..........0. Acer saccharinum, Maple-tree. 
ME.iaces, M.........Canella alba, False Winter's Bark. 
SaPINDACE2,.......... Sapindus saponaria, Soap Apple. 
Potycatesx, M.....Krameria triandria, Ratanhy. 
FUMARIACE,......... Fumaria officinalis, Common Fumitory. 
PAPAVERACE, ....... Papaver somniferum, Opium Poppy. 
NYMPH®ACE.,....... Nymphwa alba, White Water Lily. 
Caucirers, M... .. Brassica oleracea, Cabbage. 
CarparImeg,...... ... Capparis spinosa, Caper-bush. 
RESEDACE.R, .........2. Reseda odorata, Mignoneite. 
RUBE RS i Cistus Helianthemum, Rock Rose. — 
Droserace&,......... Dionza muscipula, Venus’ Fly-trap 
Viotarigz, M......... Viola tricolor, Heart’s Ease. 
CaryvopuyLLEA, M..Dianthus deltoides, Maiden Pink. 
Linga, M............ ... Linum usitatissimum, Flaz. 

Also Dilleniacee, Ocknacee, Pittosporew, Chienacee, Mar- 
graaviacee, Hippocraticee, Malpighiacee, Erythroxylee, Tre- 
manaree, Flacourtiacee, Frankenacee. 

3. PERIPETALEAR, 
PoRTULACE®........., Portulaca, Purslane. 
SaxirracEez, +++++++esSaxifraga granulata, White Saxifrage. 
CRrassuLacEa, .......Sempervivum tectorum, House Leek. — 
Norateg, ............Cactus opuntia, Indian Fig. 
RIBESIE4,.............Ribes Grossularia, Gooseberry. 
Cucursirace #, M..Momordica Elaterium. 
Onacrantez.........Epilobium, Willow Herb. os 
Myntacea, M.........Myrtus Pimenta, Allspice Tree. ae 
‘Saticarra, M seseeseeeLythrum Salicaria, Loosestrife. = 
Tamariscixes, M.. Tamarix. : oe 

Lecuminosz, M . .Pisum sativum, Garden Pea. 
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TEREBINTHACE X,M.Amyris gileadensis, Balsam of Gilead tree. 
RuamyeEe, M........Rhamnus catharticus, Purging Buckthorn. 
CELASTRINER, ......Euonymus, Spindle Tree. 

: Aaquirotsaces.,....Jlex Aquifolium, Holly. 

_ Also Paronychiee, Ficoidee, Hamamelidee, Bruniacee, 
Loasee, Passifloree, Hygrobee, Combretacee, Melastomacee, 
Homalinee, Samydea. 
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CHARACTERS, &c. 

OF THE 

NATURAL ORDERS OF PLANTS. 

FIRST DIVISION. 

CRYPTOGAMIA.* 

Cryptogamic or Flowerless Plants. 

_ Cryptogamia, lide’ sania Juss.—Inembryonate, Exem- 
bryonate, or Ahriza, Richard—Cellulares, De Candolle—_ 
Agame, Lamarck. oe 

. Caaracrers.—Floral envelope and sexual organs absent 
or not discernible. Reproduced by means of little bodies 

* The term « Cryptogamia” (*gT7, tobe hid, and yas, marriage), 
is here preferred, because it agrees better than any other with the present — 
state of our knowledge in this department of Botany, and is more compre-— 
hensive. The term “ Cellular” is objectionable, because the Ferns are pro- 

vided with a distinct vascular system ; and the appellation ‘* Actoyledonous” — 
implies the constant absence of cotyledons, organs analogous to which have — 
been supposed to exist in Ferns: from which Agardh divided the Crypto- 
gamic plants into the true Acotyledonz, as Algee : and the Pseudo-Cotyledone, — 

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 ob- 

_ Vious fact. Some botanists have endeavoured to make out something 
sembling sexual organs in the Ferns and Mosses. These attempts, how 
have not been successful; and we might almost be justified in using the 
°game, signifying the total absence of sexual organs. It would seer 
in this instance, there has been an idea that Cryptogamic plan 

: their sporules or seeds formed by means of a sexual apparatus, 

_is the case with flowering plants. But since these two great divisions are 
Very different in structure, functions, form, and ee, why n 
Rot also differ in the mode of forming their seed ? ' 



= _ there are in many of the higher orders of 
sexual apparatus, capable of reproducing 
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called sporules, mostly inclosed in cases called thece, and fre. 
quently irregularly dispersed about the plant. Seeds or spo- 
rules (spore, gongyle) simple bodies, without radicle, gem- 
mule, or cotyledon; germinating indifferently in any direc- 
tion, and striking root from any part oftheir surface. Des- 
titute of spiral vessels, consisting chiefly of cellular tissue, 
except the higher orders. : 
Exampies.—Sea-weeds,— Mosses,_Mushrooms,—Ferns. 

The Orders in this Division are te n, and may be arranged 
in the following manner :*_ 

I. APHYLLA4, or leafless; consisting of cel- {Liste 
lular tissue alone, and having naked spo- ~ Lichenes. 
HUGS hanes cesses cos. Sy Se en eae Alge. 

1, MuscorE», or 
_Moss-tribe, con- ioe e IL PHYLLOIDE®,— | sisting of-cellu- agg 

having leafy expan- lar tissue alone. ease 
sions, and sporules : 
enclosed in a proper | 2, Fintcomer.s, or { Marsileacex. 
integument or case. Fern-tribe, hav- ) Lycopodiacee. 

ing vascular tis-} Filices. 
sue, Equisetace2. 

oo 

Hooker have pointed out, that 

vegetables organs formed without 

the plant, as the bulbils of the 

‘ed, it may be observed, as M. Richard and Dr. 

_ Orange Lily, and Mountain Garlic, &e. 



SECTION f. 

APHYLLZ. 

ACOTYLEDONEA, Agardh. 

Cuaractrers.—Cryptogamic plants destitute of leaves and = 
of vessels, and having naked sporules. No marked distine- 
tion or point of separation between root and stem; being ir- 
regular homogeneous masses of vegetable tissue. 
_Orders,—F net, Licuenes, ALG. 

ORDER L 

FUNGI—MUSHROOMS. 

Fungi, Linn. and Juss.—Epiphyte, Byssoidee, Caicos 
Fungi, and part of Hypowyla 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 filamentous (floccose) 
Frequently resembling a parasol in form; sometimes con-— 
sisting of globular masses, or of irregular stem-like bodies 
(like branches of Coral): in their simplest state small fila- 
ments, but extremely variable in form. Sporules fr quently 
lying loose in the cellular tissue, or enclosed in mex 
coriaceous coverings. They are of quick growth 
short duration, and, when dried, do not revive by 
cation of moisture. - 
The volva crapper ith ig nding the yo an 
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ported by the stipe in many of this order is the cap or pileus, 
from which, in some, project downwards the gills, thin per- 
pendicular lamellz, supporting the sporules. This, the part 
of fructification, is the hymenium, which at other times con- 
sists of tubes, pores, subulate processes, or a cellular head, 
&e, 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 pe- 
ridium ; the sporules and peridium, which is often like a hol- 
low ball, forming the whole plant. 

Examptes.—Common Mushroom (Agaricus campestris) ; 
Agaric of the Oak (Boletus fomentarius); mould of cheese, 
&e. (Mucor) ; Uredo segetum, which attacks 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 injures Corn, by filling the kernel with a 
fetid greasy powder, which, when the Corn is thrashed, af- 

_ fects 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 laerymans (Bole- 
tus t.), 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 

_ They may be divided into two great sections : the ANGro- 
earrt, which bears seeds internally, the Fungus being closed 
on all sides; and the Gymnocarrt, which bears seed exter- 

that is, not enclosed by the Fungus, The Angiocarpi 
er hard externally, like 

er (True); or 

* 
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“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 thet Gymnocarpi. 

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

Economicat Properties.*—In Great Britain and in many 

parts of the Continent, Mushrooms are regarded asa 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 of sauces. Many Fungiare ofa 
Very dangerous nature. The taste is perhaps the best mode 
of distinguishing i injurious from wholesome Fungi. If they — : 

able, 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 whep cut. They should be used when young, 
48, when matured, they are often insipid and tough. The _ 
bymenium i is in general to be rejected when the pileus has 

®xpanded. In very young Fungi, however, it is not so dan- 

Serous. Itis said that spices, more particularly salt and vine- oe 
Sar, render even poisonous Fungi wholesome. All Fungi _ 

employed as articles of diet in Russia, where perhaps ey, 

are at all bitter, astringent, or styptic, or otherwise disagree- ie a 
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ing, 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.)* 4 
procerus. 

edulis (White Caps). 
orcades (Scotch Bonnets). 
violaceus (Bluets). 
odorus. 

eburneus. 
ulmarius, 

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

~ cinerea, 
Merulius cantharellus. 
Boletus edulis, 
Amanita czsarea or aurantiacea. 

Mepictnat Propertres._These are of little interest. s 

Boletus igniarius (or fomentarius),*called Female Agari¢; , 
Agaric of the Oak, Spunk, Touchwood, has been employed 

as astyptic, for the suppression of hemorrhage. It 
acts in the same manner as lint or sponge. It grows para 
_sitie on the Oak. To render it fit for use, the epidermis 
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gs to this family. It is also termed Secale cornutum, «+ 
ins of Rye, Spurred Rye, Sclerotium clavus of De Can- 

lle, Acinula cluvus, &e. See Graminezx. 
Officinal Plants. — Boletus igniarius. 

Acinula clavus. 

Poisonous Propertres.—Many of the Fungi are poi- 
Sonous, and some that are used as articles of diet occasionally 
Acquire poisonous properties. M. Braconnot analyzed many’ 

of this family, and found in some a saccharine matter, an 
acrid resinous matter, a volatile principle of a similar cha- 

eter, and fungin. M. Letellier found in some a narcotic 
‘Principle of a very poisonous nature, which he called amani- 
fine. They may be placed among the narcotico-acrid poi- 
‘sons. In some parts of Russia, the Amanita muscaria is 
used as an intoxicating agent, being dried, made into a kind 

bolus, and swallowed without being chewed. The follow- 
are the most dangerous of the Fungi: 

Amanita muscaria (Agaricus muscarius).* 
on venenosa (Agaricus bulbosus). 
Agaricus annularius. 

oon debe’ olearius. 

ORDER II. 

LICHENES.—LICHENS. 

art of the Alge, of Juss. and Linn.—Lichenes, and part of the 
Hypoxyla, De Cand. and Grev. 

Cuaracters.—Membranaceous or gelatinous masses. 
ar tissue, often dry and hevay's some are spread 
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the trees, rocks, or earth on which they grow, in an expan- — 
sion, thin like a crust, granulated, lobed, having imbricated 4 
scales, or sometimes consisting of a powdery layer; some 4 
resemble shrubs or corallines in miniature, growing erect on — 
the ground, or hanging from trees. This expansion is called 4 
a frond, thallus, or universal receptacle, and is of various q 
colours in different Lichens. The sporules are imbedded in 
the substance of the thallus, or scattered on its surface, and 7 
are often included in organs called apothecia, shields (scu- — 
tella), or tubercles. q 

Exampies.—Lepraria botryoides, a thin powdery green — 
crust, frequent in shady situations on trees, posts, rails, &c. 4 
Cenomyce coccifera (Lichen cocciferus), which resembles 4 
wine-glass; Graphis scripta, which resembles written cha- 
racters ; Parmelia parietina (Lichen p.), of a bright yellow 4 
colour, with Saucer-shaped apothecia, frequent on trees 4 
walls ; Lecanora murorum (Lichen m.), of an orange-colour, 4g 
frequent on rocks and stones. 7 

= Lichens are much used in dyeing, furnishing a red, purple, 
or crimson dye. Lecanora tartarea furnishes the Cudbear a 

of dyers. Arechil (Orchall), a valuable dye, is obtained from q 
the Rocella tinctoria. Litmus is prepared from this lichen. 4q 
Lecanora perella affords a purple or crimson dye, the orseille 4a 

de terre of the French. These are the principal kinds, but q 
_ there are many others which abound in colouring matter- 

Economica Prorerties.—The Lichens contain a con- 
siderable quantity of starch and mucilage, which renders — 
them very nutritious. The Tripe de Roche, on which the 
Canadian hunters frequently subsist, is a Lichen, called 4 
Gynophora. The rein-deer, which are so useful to the Lap- — 

__ landers, feed on the Cenomyce rangiferina, or Rein-deet 
Moss. Cetraria islandica (Lichen islandicus or 
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ins. Cetraria nivalis and Sticta pulmonacea may be used 

r the same purpose. 

Mepictnat Properties.—Cetraria islandica is a useful 
mulcent, and has been recommended in cases of emaciation, 

account of its nutritious virtues; and also in catarrh, 

moptysis, diarrhoea, and dysentery. Peltidea aphthosa 

ichen aphthosus), according to Linnzus, is used in Sweden 

cure the aphthe or thrush in children; it is purgative. 

onia sanguinea is used for similar purposes in Brazil. 
Lindley mentions Parmelia parietina, Borrera furfura- 

Everina prunastri, and Cenomyce pyxidata and C. coc- 
a, as possessed of astringent and febrifuge qualities. 

The medicinal properties of the Lichens,” says De Can- 

le, in his essay on the Medicinal Properties of Plants, 
reside chiefly in those of a soft consistence, perhaps because 

*y contain most mucilage. They all have more or less of a. 

taste ; appear to be composed of mucilage, of a small 
antity of resin, but chiefly of a substance of an animal na- 

ture analogous to gelatine: the most of them are demulcent, 

sefully employed in decoction in diseases of the lungs, and 
ble of supplying food for man, as by steeping or repeat- 

boiling their bitterness may be removed.” —Essai, p. 

Officinal Plants. 

Cetraria islandica (Lichen islandicus.) 
Rocella tinctoria. 
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ORDER III. 

ALGH.—SEA WEEDS, &c. 

Alga, Juss.; he included in Algw the Lichenes, now made 

separate Order.—Hydrophyta, Rich.—Alg@ and Chetopho- 

roidee, Grev. 

Cuaracters.— Mostly aquatic vegetables, growing in the 

sea or in fresh water, destitute of a root for absorbing now 

rishment, but often firmly fixed by a fibrous or callous base, 

called a scutate root. Substance gelatinous; thin, membra-— 

nous, or pellucid ; tough and horny ; or even woody. B ronds 4 

‘sometimes arising directly 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 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 

flated at particular parts, forming vesicles filled with air. 

_Sporules imbedded in tubercles in the substance of the ver 

_ getable ; in simple dilatations or projections arising fromthe 

_ frond; scattered on its surface; placed in the tube when th 

_ frond is tubular; surrounded by an open involucre; oF 
_-__ elusters on a common receptacle. | Semitransparent, and © ; 

eos a brown, green, purple, or reddish colour. ‘* After having 

been kept dry for a considerable length of time they will 
a revive by immersion in water ; but that portion of the plant 

only imbibes the fluid which is immersed in it.—Hooker- 

Examptes.—Bladder Fucus, Sea Ware, or Sea Wraek | 

(Fueus vesiculosus) ; Dulse (Fucus palmatus ; Rhodomem@ 
palmata, Grev.; Halymenia p., Hooker); Tangle (Fucus 

digitatus ; Laminaria digitata, Hook. and Grev.); and al) 
er Sea Weeds. The green slimy matter observed ver? 
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e action of the water,—on rocks in the sea,—on gravel- 

walks after rain,—attached to sticks and stones in ditches and 

lakes,—belong to the genera Linckia (Rivularia), Nostoc, 

q Palmella, &c. in this Order. Alge vary in size, from 

_ the fine delicate capillary tufts of the Conferve, found wav- 

ing in rivulets 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 for 

Immense submarine forests. 

The Algee may be arranged in four divisions: I. Tre- 

MeLunex ; II, Conrervorpe#; I]. Utvowex; IV. Fu- 

Many of the Alge abound in a gelatinous matter, which 
fords a kind of glue or varnish. The Chondrus crispus 

furnishes size for the use of house-painters. Gracilaria 

tenax is used by the Chinese in place of gum or glue. 
“In the manufacture of kelp, however, for the use of the 

glass-maker and the soap-boiler, itis that the Alge take their 

Place among the most useful vegetables. The species most — 
used for this purpose are Fucus vesiculosus (Kelp-ware or 

Sea-ware) ; F. nodosus (Sea-whistles); F. serratus (Black 
Wrack or Prickly Tang ; Laminaria digitata (Fucus digita- 
tus, Sea-girdles, Tangle, Red Ware); L. bulbosa (F. bulbo- 

sus, Sea Fur-belows) ; Himanthalia lorea (F. loreus, Sea- 

thongs, Drew) ; and Chorda filum (F. f., Sea Catgut, Sea 
Lace.”)__“ Where the plants did not grow naturally, at- 

mpts have been made, and not without success, to cultivate : 

them, by covering the sandy bays with large stones. By this 

Method a crop of Fuci has been obtained, as we are informed — : 
| Mr. Neill, in about three years, the sea appearing to a — 

bound every where with the necessary seeds.” — Grev. Algae” 

lodine is also procured from Kelp, this element existing 

Kelp contains a great quantity of an impure carbonate o 

oda. The sea-weeds are dried, and put into a pit or | 
kiln made in the earth. ‘They are then burned to ashes 



222 CRYPTOGAMIA. 

vegetable matter flies off; and the ashes unite into a har 

bluish mass, which is the kelp. Barilla is a substance of t 

same nature, and formed in the same way, but richer 

purer. Itis imported from the Mediterranean. 

Economicat Prorerties.—The Alge contain a | 
quantity of a nutritious gelatinous substance (mucilage and 

albumen, according to Richard), and, were it not for their 
saltness, would probably be much more employed as artich 

of food. Sir Humphrey Davy (Agricul. Chem. p. 245) men- 
tions, that from the Common Fucus, by boiling it in water, 
he obtained one-eighth of a gelatinous matter, which 
characters similar to mucilage. “ Rhodomenia palmata 
(Fucus palmatus), the Dulse of the Scots, Dillesk of tl 
Irish, and Saccharine Fucus of the Icelanders, is com- 

sumed in considerable quantities throughout the maritime 

countries of the north of Europe, and in the Grecian Arebi 
pelago : Tridea edulis (Fucus e., Halymenia e., and ‘ 

in the south-west of England), is still occasionally used. 

“ Porphyra laciniata (Ulva laciniata or umbilicalis, Slok 
_ Seotland), and P. vulgaris (P. purpurea, Ulva umbilicalis 

purpurea), is stewed and brought to our tables as a luxury. 
under the name of ‘ laver;’ and even the Ulva latissima, OF 

Green laver, is not slighted in the absence of the Porphyre. 

“+ Laurentia pinnatifida (Fucus pinnatifidus), distinguished 
its pungency, and the young stalks and fronds of Laminaria 

_ digitata—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., Fu- 
cus esculentus, Bladder-locks, Honey-ware), forms a part of 

the simple fare of the poorer classes in Ireland, 
Iceland, Denmark, and the Faroe Islands.” — Greville. 

“ “ To go farther from home, we find the large Laminaria 

rth or ies ae en oa 
eer 
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‘ource 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.— 

Gracilaria lichenoides is used for food in the islands of the 
East Indies, 

Mevictnat Prorertres.—The Gigartina Helminthocor- 
ton (Fucus H.), or Corsican Moss, is a native of the Mediter- 
ranean, and frequently employed on the Continent as a ver- 

mifuge, A decoction of Chondrus erispus is sometimes used 
4S an-emollient and demulcent. Sea-weeds are valuable in 
Medicine as furnishing iodine, which is employed with so 
much advantage in cases of bronchocele (goitre, or enlarge- 
ment of the thyroid gland), and for the removal of other in- 
dolent tumours. The Alge contain iodine in the state of a 
hydriodate of potash or soda. The Fucus vesiculosus and 
saccharinus contain considerable quantities of this substance ; 
and M. Ecklond ascertained that Laminaria buccinalis, found 
at the Cape of Good Hope, contains more than any of the 
European Alge ; and, according to Sir Humphry Davy, the 
Alge of France furnish more than those of this country. 

Officinal Plant.—Fucus vesiculosus. 

“ Among these plants,” says De Candolle, “ I do not per- 
; ceive one which is poisonous, or at all suspected.” Rie _ Makes the same observation. 



SECTION II. 

PHYLLOIDEA. 

PSEUDO-COTYLEDONEA, Agardh. 

Cuaracters.—Cryptogamie plants, having leaves or 
leafy expansion, sporules regularly placed on some particular: 
part of the surface of the plant and enclosed in a proper in- 
tegument, and a distinct root and stem. 

1. Muscomex. 2. Fintcomez. 

MUSCOIDEZ. 

Destitute of Vascular Tissue. 

Orders.—_A, Cuaracez. 5. Hepaticz. 6. Musct. 

ORDER IV. 

CHARACEA. 

_ Part of Naiades, Juss.—Placed in Monandria Monogynia by Sit 
J, Smith.—Part of Hydrocharidee, R. Brown.—Characee, 

_ Cuanacrers.—Aquatic, submersed plants, with fibrous 
roots fixed in the mud. Stems slender, green, and tubular, dd siskieeh wid eae 
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two kinds: 1. Minute round globules, of areddish or orange 
colour, containing fluid, and a mass of minute filaments, and 
composed externally of a number of triangular scales which 
Separate and produce its dehiscence. 2. Nucules, or cap- 
sules, which are axillary, sessile, oval, solitary, spirally twist- 

_ ed or striated, invested by a pellucid membrane, divided 

obscurely at the summit into five segments or lobes, one-cell- 
ed, and containing many minute bodies, supposed to be seeds 

or sporules. The short branches which accompany the nu- 
cule, surrounding it at its base, have been called bracteas. 

___ Exampres.—This order consists of one genus, Chara, and 
_ little is known regarding the nature of its reproductive or- 

_ Sans. Some have considered the nucule as a pistil, and the 
globule asananther. It is chiefly remarkable for the quan- 

_ tity of caleareous matter under its epidermis. The nucules 

_ te often found fossil in chalk, and here called G@yrogonites. 

ORDER V. 

HEPATIC. 

Cuaracters.—This family resembles the Mosses (Musci), 
but is distinguished from them by having spiral filaments 
(elateres) mixed with the sporules, and by the absence of any __ 
-perculum or lid closing the theca, and of the peristome or 

fringe which is found in the Mosses. The reproductive or- 

gans generally consist of capsules and anthers, the former of 
Which dehisce by two or more longitudinal valves. When 

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 
‘broad leafy expansion (frondose), and provided with roots. 

: Exanpies.—Jungermannia, Marchantia, Targionia, : 
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Meprewat Properties.—Marchantia polymorpha was 
considered by the ancients as a specific in liver complaints, 

from which circumstance the order takes its name. 

ORDER VIL 

“< MUSCI.—MOSSES. | 

Cujaxcnillies Madiute plants, aquatic or terrestrial, ha 
ing fibrous or tufted roots; erect or creeping stems, varying 
in length from a line to several feet, simple or branched. 

with minute leaves, always sessile and alternate, and often 
imbricated, cauline (belonging to the stem), or perichaetial : 

(surrounding the fructification, and constituting the calyx or — 

perichetium of Linneus). Reproductive organs consisting 

1. of a seed-vessel (theca, capsule, or urn), sessile or on a 

stalk (seta) enveloped, when young, in a membranous cover- 

ing, divided transversely into two portions, of which the up- 

per (veil or calyptra, like an extinguisher) remains for awhile — 

and the lower forms a permanent sheath (vaginula). The 
_ seed-vessel is generally closed at the top (under the calyptra) 
by a deciduous circular lid (operculum). The mouth (stoma) — 
of the theca is naked, surrounded externally by an elastic — 
ring, or furnished with one or more circular fringes or rows 
of teeth (peristomia), four in number, or some power of 

- four. Theca filled with sporules, surrounding a central axis 

- (Columella). 2. OF axillary, oblong bodies (anthers?) con- — 
_ cealed among the leaves, with short footstalks, “ containing — 
a number of spherical or oval particles, which are emitted on — 

the application of water. re —Lindley. After being dried they — 

readily revive by the application of moisture. ; 
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ed downwards, the appearance is termed an apophysis, 
h is evident in the genus Splachnum. __- oc 

In Andrea, Phascum, and Voitia, the operculum is per- 
sistent. In Andrea the theca dehisces by four valves. 

_ Exampres.—Polytrichum; Hypnum; Sphagnum, found — 
in bogs, and called Bog-moss; Phascum (earth-moss) ; P. 
euspidatum is common on moist and shady banks; P. pilife- i 
rum is abundant on dry banks and sandy fields; J ortula 
uralis (Bryum murale) on walls and stones; T. ruralis— 

(Bryum rurale) on roofs of houses, trees, and wall tops. 
Funaria hygrometrica is abundant on old walls and buildings, 

d 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 theese are considered the seed-vessels; but the na- 
ture of the axillary bodies is not well known. Hedwig sup- _ 
posed that they were anthers; while Sprengel considered 
them as buds, and Palisot de Beauvois held the same soni 

The latter physiologist considers the theca as an 
hermaphrodite flower, the central columella being the pistil — 
enclosing the seeds or sporules, while the surrounding gran- 
ules are the pollen; while Hill regarded the granules as 
true ovules, and the teeth of the peristomium as stamens. 
The axillary bodies 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 
anthers 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 : th 
they are absent in many mosses. It is most proba 
these axillary bodies are buds, capable of reproduc 
plant, somewhat resembling the bulbils of some - 



numerous where the atmosphere is dry and the elim: 
warm. They are frequent on the roots and trunks of t , 
and are supposed to defend them against the cold of winter, — 
the burning heat of the sun, and the effects of too much 

Mepicinan 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 me- 

FILICOIDEZ. 

Possess @ Vascular System. 

ORDERS. 

_ vu. Marstteacez, vir. Lycoropiaces, 1x. FILIces- 
x. EQuIsETACER. 2 

es a MARSILEACEA, 
= aiadel the Filices, Linn, and Juss.—Rhizospermee, De 
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ampLes. — Marsilea; IsGetes (Quillwort); Pilularia — 
lobulifera (Pill-wort or Pepper-grass). In Isdetes the 

fructification is quite concealed, and contained within the 
very base of the leaf or frond, which only betrays its con- 
tents by being somewhat swollen at that part. 

This singular family may be distinguished by the sporules 
being enclosed in thece contained in close involucres, and 
by the situation of the involucre at or near the root, from 
which De Candolle gave them the name Rhizospermee. 

ORDER VIII. 

LYCOPODIACEZ—CLUB MOSSES. 

Included in the Musei, Linn. ; and in the Filiees, Juss. 

_ Cuaracrers, — Moss-like plants, with fibrous aie 
simple or branched stems often creeping, numerous undivid- 
‘d small leaves, and the fructification axillary (at the inner 

base of a leaf) or in spikes, consisting of small capsules or 
ew (conceptacles and cogques), opening by two or three 

valves, some containing a mass of minute pulverulent gran- 
ules, others containing larger corpuscles or sporules, both — 
_kinds being sometimes found on the same plant. 

Examptes.—Lycopodium ; L. clavatum (Common Club- eee 
Moss) is plentiful on alpine moors and heaths. Itisgenee 
rally believed that plants of this family attained a great size 

former times, and that the remains of many of them OE 
along with Ferns in the Coal formations. eo ee 
The capsules of the Lycopodiums contain a yellow p wde: 

Vegetable Sulphur; it is very inflammable, and is 
for fire-works. M. Pelletier found it to contain wax, 

Sugar, and alum. “Some of this family have been used for 
fixing fugitive colours in dyeing. fee Be 
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_ Meprctwat Properties.— The decoction of the herbo 
the Lycopodium clavatum, andespecially of LZ. Selago, exct 
_yomiting.”—De Candolle, Essai, p. 312. The former i 
said to be a specific for Plica Polonica—and the latter i 

- much used in the Highlands of Scotland as a counter irri 
tant and detergent. 

ORDER IX. 

FILICES—FERNS. 

Cuaracters.—Herbaceous plants, perennial, having ge- 
nerally a subterraneous caudex (rhizoma), sometimes 
creeping one ; and, in tropical climes, a trunk above ground, 

resembling that of the Palms, having a hard fibrous coating 

formed of the persistent bases of the leaves. Leaves, oT 
fronds, coming off from the main stem in the manner 

leaves, simple, or variously 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 thece are 
called sori, The sori are often covered by a membranaceou: 

___ integument, formed of the raised cuticle, and called indusiwm 
 orinvolucre. The theew are sessile, OF rained on a sort 0 

pedicel (pedicellate), which is generally continued round — 

_ them, constituting an elastic ring, by the action of which the — 

% dehiscence = thecz is produced. 

: Baier: Polypadion's P. dryopteris (tender three- 

— Polypody) 5 Aspidium Filiz-mas (Male Shiel 
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out America, they frequently assume the form and size of 

3 The Ferns, when burnt, afford a considerable quantity of 
potash, and have been used for the manufacture of glass. _ 

EconomicaL Properties.— Many of the Ferns possess 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. esculenta, Nephrodiwm escul- 
entum, Diplazium esculentum, Cyathea medullaris and 

iopteris evecta are said to be nutritious. Pteris aquilina 
has been employed as a substitute for hops. 

& 

MepicinaL Prorerties.—The leaves of Adianthum 
pedatum, A. capillus veneris (Maiden-hair), and several 
other species, are employed indiscriminately under the name 

of Capillaires, being astringent, expectorant and demulcent. © _ 

They contain a thick mucilage, somewhat astringent, with a 
fak aroma. Polypodium Calaguala and other Polypodiums 

are used in Peru as astringent and diaphoretic. Aspidium 
or Nephrodium) Filiz-mas (Male-shield Fern) has a place 
nour Pharmacopeias as an anthelmintic, particularly for 
Tenia. The internal part of the root is the officinal part. 
Pteris aquilina possesses anthelmintic properties. The root 
of Osmunda regalis is tonic and somewhat styptic. 

Officinal Plant. : 
Aspidium Filix-mas. 
(Nephrodium Filix-mas. ) 
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ORDER X. 

EQUISETACE#.—HORSE-TAILS. 

Included in the Filices of Linnzeus and Jussieu. 

Cuaracters.—Herbaceous perennial plants, with holl 

striated stems lined with silex under the cuticle, and a 

~ lated, each articulation being surrounded by a sheath, too 

or cleft longitudinally into a number of pieces. Often br. 

ed, the branches arising in whorls from the articulation. 

Fructification forming an oblong spike at the extremity 

the stem. Spike covered with peltate scales, from the under 

surface of which 4-7 wedge-shaped, one-valved thee, burst- — 

~ ing longitudinally, project inwards. The thece contain spo- 

rules, surrounded by minute granules, and having at thei 

base four elastic filaments, swelled at the apex or extremity, — 

twisted spirally round the sporule when moist, but unro 

and e: 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, Equi- 

 setum, or Horse-tail. E. arvense (Corn Horse-tail) is very 
common. E. fluviatile (Great Water Horse-tail) is frequent 
in muddy lakes, sides of rivers, and pools, and is the largest 

_ of the British species, being three or four feet high. E. syl- 
- paticum (Branched Wood Horse-tail) is an elegant species- 

r comers he Soe lent rai Sa 
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The Equisetacee are remarkable chiefly for containing — 
_ under the cuticle a considerable quantity of siliceous earth. 
“The Eguisetum hyemale contains more silex beneath its de- 
licate epidermis than any other, and is, consequently, most 
employed in polishing hard wood, ivory, and even brass. The 
silex is so abundant, that the vegetable matter may be de- — 
stroyed, and the form retained, as was done by Mr. Sivright.” 
—Greville. é ; oe 

__ The Equisetum hyemale is largely imported from Holland, — 
_ for the purpose of polishing ivory, brass, &c. under the name 
_ of Dutch Rushes. : s 



SECOND DIVISION. 

PHENOGAGMIA. 

Phenogamic or Flowering Plants. 

Cotyledones, Juss.—Vasculares, De Cand.—Embryonaia, BR 
—First twenty-three Classes of Linnzus.—Phanerogamia 0 
Phenogamia, &c. 

CuaracTers.—Sexual organs always present; in most 
cases surrounded by a floral envelope. Reproduced by means 
of seeds, having distinct coverings, cotyledons, and a radiele 
and gemmule. Growth in germination taking place only 
from the radicle and gemmule. All provided with v 
and almost all having spirals. 

___Exampres.—Rose, Lily, Palm, Grass, Poppy, Elm, 0 
3 eee ee, Lilac, Azalea, &c. 

This very large assemblage of Plants has been divided in 

‘SECTION L.. 

MONOCOTYLEDONES. 
Endogena, De Cand.—Endorhize, Rich.— Monocotyledones, J 

and most authors. 

Onsnscrans.—Enbryc with one cotyledon ; or, if t 
the addtional oe is smaller and lens perfect 
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and alternate with the other. Gemmule usually enclosed in 

the substance of the embryo, which it bursts laterally at ger- 

mination. Radicle also enclosed by the embryo, the inferior 

extremity of which is pierced by, and forms a sheath for, the 

radicle. Perianth sometimes absent ; often single or simple 5 

and its parts generally three in number, or a multiple of 

three. Leaves frequently alternate and sheathing at the 

base ; sessile or not distinctly articulated with the stem: and 

having parallel veins or nerves little branched. (See Fron- 

tispiece, Fig. 3. ) 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 Frontis- 

Piece, Fig. 1.) 

_ Exampres.—Palms, Lilies, Grasses, Orchis, Tulip, Onion. 

The Monocotyledonee are called Endogenae from their 

mode of growth, and Endorhizae from the radicle being en- 
closed in a sheath. 

Monocotyledones, according to Humboldt, are 1-6th of 

e flowering plants in tropical regions; 1-4th in the tem- 

Perate latitudes, between 36° and 52°; and 1-3d in the 

northern and arctic regions. 

‘The monocotyledonee are generally wholesome. They 

often contain a large quantity of starch in the roots, as the 

‘yams—the stem, as the Sago Palm—or the fruit, as in the 

‘Brasses: and sugar is also plentiful in them. There are 

of a bitter, acrid, or poisonous nature. cn 

The monocotyledonez are divided into three classes, ac-_ 

as the stamens are hypogynous, perigynous, or epi- : 
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MONOHYPOGYNEZ. 

Monocotyledonous plants, with hypogynous stamens, and the ov 

of course superior. 

ORDERS. 

11. NayapEz. ~ 13. Preeracez. 15. CyrpERac 

12, Aromwes. 14. GraMInez. 

ORDER XL 

NAYADEZ. 

This is a family of little interest. It contains R 

Potamogeton (Pondweed), Zannichellia (Horned Pondw 
Zostera (Girass-wrack), and Nayas. 

ORDER XII. 

AROIDE. 

Al ieee Pein herbs, or under-shrubs ; 
ess. Root often tuberose or fleshy. Leaves ces hi 

scence a spadix, generally enclosed in a large hi 
—. Ge eee or unisexual znd 

: Stigma sessile, or with a short style, Pe 

i 3 a berry, or, more rarely, a capsule; somet 

by abortion, S23 . 
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The Aroidew are found chiefly between the tropics, They 

are comparatively rare in temperate latitudes. 

MONOHYPOGYNES. 

This family has been divided into three sections : 
1. The true Aroidez, which have unisexual naked flowers, 
and the fruit a berry. Arum, Dumb-cane (Caladium), 
African-arum (Calla). 
Il. The Orontiacew, with hermaphrodite flowers, and a 

Sealy calyx. Sweet Flag (Acorus), Dracontium, Pothos, 
Orontium, &e. 
TL. The Pistiacez, Floating plants, with a two-flowered 
spadix, naked flowers, and a capsular pericarp. _ Pistia, 

- This has bins made a separate order by some 
ists, 

- Ecoxomrcas, Prorenties.—The fleshy roots of many of 
family contain a considerable quantity of an amylaceous 

e, or starch, which, by maceration or roasting, isob- 
i free from the acrid principle which characterises the : 

order, and is very nutritious. The Arum maculatum, treat- 
ed in this way, furnishes a sort of substitute foe bread-flour, 

own by the name of Portland Sago, and much used in 
Mastoouth and in Portland Island. A: ssenlentum, A. mac 
fronatum, A. violaceum, A. Colocasia, Calla palustris, and 
some others, may be used in the same way. af 

Mepicinat Properties.—There is an acrid stimulating 
Principle found in this family, which renders many of them 

atic, stomachic, or putgative ;* but it is very volatile and 
acious. The root of Acorus Calamus, or Calamus aro- 

‘(Sweet Flag), is an agreeable aromatic. The aro- 
S ialissipic'n 6 volatile oil, The tuberous root « 

win, (Arum maculatum) is purgative : this property 
the acrid milky juice of the fresh root. The fresh le: 
Dracontium pertusum, laid upon the skin, 
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seeds of the Skunk Cabbage (Symplocarpus fetidus) are 

as expectorants in North America. 

Officinal Plants. 

Arum maculatum. 

Acorus Calamus. 

Potsonous Properties.—The acrid principle is so p 

erful in some of this family as to render them dangerot 

The Dumb-cane (Caladium seguinum or Dieffenbachia 8 

guina), when chewed for a short time, or even bit, —_ a 

tongue to an enormous degree, and often deprives the i 

vidual of speech for a while. Arum esculentum has so 

what similar properties. 

ORDER XIIL 

PIPERACE#. 

Included in the Urticee of Jussieu. 

Cuaracters.—Shrubs or herbs; leaves alternate, so 

times opposite ; flowers in cylindrical spikes, h 

naked, generally sessile; stamens 3 (Peperomia has only 
slightly adhering to the ovary, hypogynous, and accom ie 
by some irregular scales; ovary superior, one-celled, one- 

seeded, with a sessile stigma ; pericarp fleshy (a berry), inde- 

hiscent, one-celled, one-seeded, the seed erect ; embryo in 
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- They are found only in tropical climes, as South America, 
he East Indies, and the islands of Java, Borneo, and Suma- 

tra, where they are extensively cultivated. 

Economica, Propertres.—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 P. nigrum a crystalline substance of a peculiar na- 
ture, which he has called Piperin. 

_ The leaf of Piper Betle is chewed in India as a luxury, 
along with the nut of the Areca Catechu, a Palm, called Be- 

tel Nut, and a little lime: the composition is called Betle, 
and is much esteemed. The South Sea islanders prepare an 

- Mepiciwat, Prorerties.—Piper nigrum is stimulant and - 

carminative. Piper longum is used in several aromatic pre- — 

Parations. The berry of Piper Cubeba furnishes the cubebs 

of the shops, a well known purgative and diurectic, and used 

Paiba balsam. They are used in the form of powder and 

tincture. 
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ORDER XIV. 

GRAMINE. 

(THE GRASS-TRIBE, ) 

Cuaracters.—Herbaceous annual or perennial plan 

roots fibrous, sometimes bulbous ; stem a cylindrical cu 

- generally fistulous, and with knots from which alterr 

sheathing leaves arise; a transverse partition at the knots;_ 

leaves arising as sheaths, long and narrow, and beri 

small collar (ligula) at their union with the sheath, w 

is slit in the whole length ; inflorescence a spike, spikelet, 

panicle ; flowers mostly hermaphrodite, occasionally monce- 

cious or polygamous. At the base of the sexual organs @ 
floral coverings or imbricated bractex, called Glumes and 

‘Palee. The most external are glumes,* two in number, 
alternate, and often unequal ; sometimes one is absent. 
next are palee,t also two in number, and alternate : see Fig 
14, page 88. Stamens hypogynous, generally 3, occasional} 

_ fewer, but seldom more ; filaments capillary ; anthers vel 

_ tile; ovary superior, surmounted by two styles, terminated 
_ glandular feathery stigmas, 1-celled, 1-seeded. At its ba 

there are frequently two little scales, called also the g/umella 
nectary ; pericarp a caryopsis closely adhering to the seed j 
ibryo at one side of the base of a farinaceous albumen. 

_ Examptes.—This very natural family is one of the m 
extensive and important in the vegetable kingdom. It con- 
sists of all those vegetables called Grasses, as Wheat, (Tri- 

ticum hybernum), Oat (Avena sativa) Barley (Hordeum dis- 
tichum), Reed (Arundo) Meadow-Grass (Poa), Fox-tail 
Grass (Alopecurus) Rice (Oryza), Indian Corn (Zea mais) 

Cone ( Saccharum : 
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g are the marks of distinction. The Cyperacex have a so- 
lid and frequently angular stem, no transverse partition = 
tiaphragm) at the joints, an entire sheath, a single bractea - 

or scale bearing the flower in its axilla, and generally three 
stigmas. The Graminew have a hollow or fistulous and round 
stem, a diaphragm at the joints, the sheath cleft, two pairs 
¢ Seales to each flower, and two styles. In the Gramineae 
the embryo is without the albumen: in Cyperacee, it is en- 
closed in one end of the albumen. 

The Graminez contain a considerable quantity of silex in 
er culms, and hence are sometimes used for polishing brass, 

Marble, &c. : if 

_ The Grasses form about 1-16th or 1-20th of the pher 
Ramic plants, reckoning the number of species. They form 
amuch larger portion of the individuals. They occur in 
every part of the world, from the Line to very high lati- 

des ; and also at almost every elevation. Barley and Oats 
are the grasses used as food which reach furthest north. 
Xye and Buck wheat are the next. Wheat prevails about — 
ne middle latitudes. Maize, or Indian Corn, is the next, 
sing towards the Line. And, lastly, Rice, which is only 

ind in tropical or nearly tropical regions. 

z 
ae 
a 

_ Ecoyomrcan Prorerries.—The uses and importance of 
s family of plants as food both to man and the lower ani- = 

~ ™als are well known. The leaves of the Meadow Fox-tail — 

Grass (Alopecurus pratensis); Roughish, Smooth-stalked, 
Annual Meadow-Grass (Poa trivialis, P. pratensis, and 

_~* @nnua), are excellent pasture for cattle. Perennial Dar-— 
nel or Rye-grass (Lolium perenne), is often employed for pas- 
ture and hay along with clover. Crested Dog’s-tail-Grass_ 
4 cristatus), Sheeps’ and Hard Fescue-Grass (Fes- 

_ {tea ovina and F. duriuscula), and some species of Cat’s-tail 
Tass (Phleum), also make excellent pasture. Sweet-scent 
Vernal-Grass (Anthocanthum odoratum) gives new m 
tts fragrance (610) In India Linear-bent-Grass ( 
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sidered as the sweetest and most nutritive food for cattle.— 
Ainslie’s Materia Indica, 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 schenan- 
thus) are sometimes used by the English in India as a substi- 
tute for tea; and that the white succulent centre of the leaf- 
bearing culms is often put into curries to give them an agree~ 
able flavour. The most important part of the Grasses to 
man is the seed. This part contains a large quantity 
starch (586) and gluten (619), and is very nutritious. Hence 
the extensive cultivation of Wheat, Oats, Barley, Indian 
Corn or Maize, Rice, &. These kindsare 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 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 Iceland and im 
- Greenland the seeds of the Sea-lyme-Grass (Elymus 

narius) are made into bread. The small round seeds of I 

lian Millet, Panicum Italicum) are much valued by the native 
= “ndians, ‘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 sa- 
__ tiva) and Indian 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 
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to the third year, while the other must be renewed 

ly.— Ainslie, vol. i. p. 409. The young shoots-of some . 

tall reeds in Brazil, called Taraquassa, contain a cool agree- 

le liquid, used as a drink by hunters. 
Thus man derives his main support from the Grasses, liv- 

g chiefly on their seeds, and on animals which derive their 

‘tance from them. 

‘Mepicinat Proprrties.—The Grasses present little of 
terest in a medicinal point of view. The roots and stems 
e more or less sweet, and of a demulcent nature, and also 

seeds in decoction. The Ergot of Rye is of great use 

the medical practitioner on account of its stimulant action 

the uterus. This property, however, does not belong to _ 

seed in its natural state, but in a state of disease from the 

e of a fungus (Sclerotium clavus, De Candolle), or as — 

suppose, from the ravages of an insect. The disease 

s been called Ergot, and consists in the pickle being chang- 

to a long blackish body, somewhat like a spur ; hence the 

e “ Spurred Rye.” ‘The disease attacks Rye chiefly in 

mp situations, and is very frequent in some parts of France. 

Couch Grass ( Triticum repens) is said to have a diuretic vir- 
tue in its roots ; and the same property is found in the roots 

of Arundo Donax and A. phragmites, Several species of An- 

bogon are said to,be aromatic and tonic, as A. schenanthus, 

citratum, and A. nardus. Rice (Oryza sativa) has been — 

reckoned a good demulcent. Triticum vulgare Oe hyber- 

ty 
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Porsonous Properties.—There is only one plant of 

poisonous quality in this family, the Bearded Darnel Lolia 
temulentum) the seeds of which are of a deleterious natu 

It seems to be one of the narcotico-acrid poisons, causing I 
toxication and convulsions. The Spurred Rye is also of 

poisonous nature. It brings on giddiness, convulsions, 4 

gangrene of the extremities. It is sometimes accidental 
mixed with the grain in rye-bread, and has been known 
cause a sort of epidemic in particular districts on the Con 

nent where this kind of bread is much in use. Indian Co 
is subject to the same disease as Rye, the ergot, and in t 

diseased state is called Mays peladero. 

ORDER XV. 

: CYPERACEZ. 

_ Cxaracters.—Herbaceous plants, generally growing 
‘Inoist places; roots fibrous ; stem a cylindrical or triangu 

culm, often without joints, solid, and with no diaphragm 
the joints; leaves sheathing ; sheaths not slit ; inflorescence 
a spike or spikelet: flowers unisexual or hermaphrodite 
_ sexual organs generally in the axilla of a single bractea 
(glume) ; bracteas imbricated; stamens various, generally 

_ 3, hypogynous; anthers fixed by the base; ovary 1-celled, 
_ L-seeded, superior, surmounted by a single generally trifid 
oe (sometimes bifid), surrounded at the base by minute 

a Sweet sie Galingale (Cyperus longus) 
‘us papyrus, from which the ee mounts 
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The Cyperacex are found in every region of the globe, in 

dry, in sandy situations, in streams, marshes, and at 
y various elevations. 

Economica Properties.—Many of this family contain a 
onsiderable quantity of mucilage in their roots. They are 
nerally insipid and inodorous. The tubers of the Cyperus 

us contain a great deal of starch, and a saccharine 
laginous substance, and are eaten in Egypt, Spain, and 

y- Scaly-stalked Spikerush, or Deer’s Hair, (Eleocharis 
pitosa or Scirpus cespitosus) yields an- abundant food to 
ep on the Highland mountains in spring.— Hooker. 

Mepicixat Prorertres.—These are of little interest in 
his family. M. De Candolle mentions the roots of Carex 

naria, C. disticha, and C. hirta as being diaphoretic and 
ulcent; they are called ‘+ Salsepareille d’ Allemagne,” or 

rman Sarsaparilla. The roots of Cyperus longus and 
rotundus are bitter and slightly astringent and aromatic, 

d may be used as tonics and stomachics.—Richard. 

The Cyperacew and Graminee are sometimes made a se- 
arate division of monocotyledons, as by Dr. Lindley, under 

e name Glumacee. ll the others he includes in another 
division called Petaloidee. 

MONOPERIGYNE&. 

Monocotyledonous plants, with perigynous stamens. 

Orders. 

16. Pam, 20. ASPARAGINES. = 
17, Juncez. 22. Lintackez. 

18. ALIsMacEz. 23. BromeLiaces. 

19, Concuicacex. ep ioe ae oe 
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ORDER XVI. 

PALMZ.—PALMS. 

Caaracters.—In general large trees, with a cylindrical 

stem, generally unbranched, sometimes shrubby. Stem 

circular scales, formed by the persistent bases of the leaves. 

Leaves in a cluster at the top of the stem or stype, large, per- 

sistent at the base, and often pinnate; sheathing, and plaite 

in the bud. Inflorescence a terminal spadix, covered before’ 

expansion by a coriaceous or even woody spatha. Spadices 
sometimes in clusters. Flowers occasionally hermaphrodite, 

oftener diwcious 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 

segments of the perianth. Ovary superior, 1 or 3-celled, 
3-lobed, each cell I-seeded, ovule erect. Pericarp a berry 

or fibrous drupe, containing a bony nut ; albumen at first 
tender, afterwards horny ; embryo small, cylindrical, and s!- 

-tuated horizontally in a lateral depression of the albumen. : 

 Exampres.—This is a well-known family, of a most ele- 

gant and majestic appearance. The Date Palm (Phenir 
_ dactylifera), and the Cocoa-nut tree (Cocos nucifera), 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 America, India, and Africa. According to Von 



- MONOPERIGYNEZ. 247 

tough fibres of the leaves are of great use. Wax is ob- 
from the stem of the Wax Palm (Cerozylon andicola). 

-kernels of the Cocos butyracea and Elais guineensis fur- 
palm oil. The oil of the Cocos nucifera is used for 
s. Dragon’s-blood is obtained from the Calamus draco, 
C. Zalacea. 

Economica, Prorerties.—The terminal bud or cabbage 
many of the Palms, when young, serves as food in various 

of India and Africa: that of the Cocoa-nut tree is much 
med, and particularly that of the Areca oleracea or i 

abbage Palm. The fruit of the Cocoa and Date Palms is 
ued both in their native countries and in Europe. The 

Ik of the Cocoa-nut (a mild and refreshing drink) is con- 

ined within the kernel while growing. The milk diminishes 
quantity, and becomes sharp and aperient, as the ker- 

ripens. The kernel is a common ingredient in cur- 

The substance called Sago, a nutritious article like 
i, is obtained from the soft central part of the stems of — 

y of this family, particularly Sagus levis, S. Rumphii, — 
ota urens, which are said to yield the finest sago. It is 

ed from the soft central parts, taken before the frue- 

tion appears. Itis also procured from Sagus farinifera. 

ix f., Corypha umbraculifera, and the Borassus go- 

s of Mr. Crawford (gomuti), the latter of which also 

nishes Toddy, from which the Malays make sugar. The = 

aitha of the Cocoa tree and several others, when wounded, 

ish a pleasant drink called Toddy. A spirituous liquor, 

kind of arrack, is obtained by fermentation and distillation _ 
bm the juice of the flowers and stem of the Date, Coeoa- 

and other Palms, which contain a large quantity of 

harine matter. This is an inferior kind of arrack. — 

the bt, however, of several which receive 

name of pariah arrack, ih are mich 
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are common in the bazaars of India: they are altog 
unrefined, and known by the English under the ger 

name of Jaggeries.—Ainslie, i. 409. These three p: 

furnish the best kind of toddy. Palm wine is the fermented 
juice of several Palms, not subjected to the process of dis- 
tillation. The best kind is that obtained from the Elaws 
guineensis. The wine is obtained by scooping a cavity 
the top of the stem, after cutting off the crown of foliage 

The juice flows into the cavity at the rate of one gallon 4 
for a fortnight, gradually diminishing after that time. 

is very sweet at first, but soon ferments and turns vinous- 
The Areca Catechu furnishes the Betel-nut; see p. 239. 

Mepicrnat Prorerties.—The Palms are of little interest 

in a medicinal point of view. Toddy is said to have a gently 
aperient effect. The Betel-nut, when young and tender, 
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 ha- 
morrhage i in cases of wounds, leech-bites, &e.— Ainslie, 
19, - Palm-oil and et in some of the Phar- 

| Offcinal Plants, 
Cocos butyracea, 
Sagus Rumphii. 
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jumaceous pieces, more or less in two rows; 6 stamens 
the base of the perianth, or 3 opposite to the outer seg- 

3 ovary superior, 1-celled or 3 celled, and 1-, 3-, or 
y seeded, with 1 style and 3 stigmas; pericarp usually 

l-celled capsule, or with 3 incomplete cells and 3 valves, 
ch having the dissepiment in the middle of its inner sur- 

Exampres.—This family consists of the extensive genus 
(Rush), and one or two more. Common Rush 

us conglomeratus), and Soft Rush (Juncus effusus), 

much used for mats, chair-bottoms, the wicks of candles, 

ORDER XVIIL 

ALISMACE#. 

cluded in the Junci, Juss.—Alismacee, Butomee, and Junea- 
ginea, of Lindley. 

He inflorescence is a spike, umbel, or raceme; and the 

nth consists of six herbaceous segments, of which the 

einner are sometimes coloured. Stamens generally six, 
ovaries many. 

Water Plantain (Alisma) sitah Arrow-head (Sagittaria) 

mplify Alismacee; Flowering-rush (Butomus) is an ex- 
nple of the Butomee; and sit iar itera 

Juncaginew. 

. 



250 MONOPERIGYNEZ. 

ORDER XIX. 

COLCHICACEZ. 

Included in the Junci of Jussieu; Melanthacee of Brown an 

Lindley. 

Cuaracters.—Herbaceous plants, with fibrous or bulbous - 

roots, and alternate sheathing leaves. Flowers mostly her 

maphrodite, occasionally unisexual, terminal, in panicles, oF 
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 perianth; anthers turned outwards ; 

Ovary superior, 3-celled, or 3 1-celled ovaries in each flowers 

ovules many, attached to the inner angle of each cell; style 
trifid, or one to each cell or ovary; stigmas undivided and 

glandular. Pericarp a capsule, dividing into three pieces, 

dehiscing internally at the suture (loculicidal) ; carpels 

sometimes separate when ripe. Seed with a membranous 

_ or reticulated testa, anda fleshy albumen. 

oe _Exampies.— Meadow Saffron (Colchicum), Hi Hellebore 

(Veratrum), Bog-Asphodel (Narthecium), Scottish A 
del (Tofieldia), Melanthium, Bulbocodium. 
‘This important family is distinguished from the Juncee 
ae by having a coloured perianth, carpels distinct or separating 
_ when ripe, and anthers turned outwards. The latter cha- 

_ racters, together with the three styles and membranous 
- teacene separate this family from the Liliacez. ; 

S. Mevioriax ‘Prorertiss.—The alkaline principle called 
_Veratrin is found in several of this family,—in the bulb 

Meadow Saffron (Colchicum autumnale), the tuberous root 
' White Hellebore (Veratrum album), and the seeds of 5a 

badilla or Cevadilla (Veratrum Stabediia) Cevadilla seeds 
; om the Hel 
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officinale). 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 intestinal canal. 
_ The Eau medicinale (a favourite remedy in gout) is supposed 

_ to owe its virtues to the presence of veratrum or of colchi- 

cum; and preparations of the latter are now much used in 

gout and rheumatism, 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 the 

bulb. The fleshy tubers of the Colchicum illyricum are also 

purgative, and the Gloriosa superba (Methonica superba) 
- is said to possess the properties of the order in a high degree. 

The powder of the Veratrum album has been used as an 
_errhine. The flowers and leaves in this family possess more 

_ or less the same properties as the rootsand seeds. Veratriim = 

_ viride is similar to V. album in its properties. see 

Officinal Plants. 

Colchicum autumnale. 

Veratrum album. 

Veratrum Sabadilla. 

Helonias officinalis. 

_ Potsonous Propertires.—The same principle which ren- 

ders this family so useful in medicine, produces very — 

dangerous effects on the animal economy, when taken in — 

too large a dose. Veratrin, when injected into a vein, — 

Causes death by tetanus, without any other apparent irrita- 

tion. Plants of this — may be ranked among the nar- 
cotico-acrid poisons. 

Helonias Srigida, H. erythrosperma, H. peer 
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ORDER XX. 

ASPARAGINEZ. 

Included in the Asparagi, Juss.—Smilacee, and part of Liliacee 

and Melanthacee of Dr. Lindley. 

ay Cuaracters.— Herbs or under-shrubs, with alternate 
: leaves, sometimes sheathing and reticulated ; flowers herma- 

phrodite, sometimes dicecious ; perianth often coloured and 
petaloid, 6 (occasionally 8) parted, sometimes appearing in & 
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 ab- 

sent or of a different form; ovary 3-celled (Paris 4-celled), 
cells 1, 2, or many seeded; style simple, with a 3-lobed 

ima, or 3-parted ; pericarp a capsule or roundish berry, 

sometimes 1-celled and 1-seeded from abortion; seed with 
_ a membranous testa, and a fleshy or cartilaginous albumen- 

_ Paris, and one or two others of this family, are placed in 
_ Colchicacee (Melanthacee) by some botanists. Ruscus, 

Asparagus, and Convallaria are in the Liliacee of Dr- 

Lindley 
A wera Ey of the Valey (Convallaria majalis), 

‘Herb Paris a aheie? a er Butcher’s Broom (Ruscus 

‘ of the Chinese, Squine of the French), which is 
propels et as eno on rl This 
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ture, being composed principally of mucilage and starch, 
mixed, however, with a little bitter matter. 

-Mepicinat Properties.—The leading character of this 
family, in a medicinal point of view, is the demulcent, dia- 
Phoretic, and diuretic properties of their roots. Various 
Species of Smilax possess these properties, particularly the 
Smilax officinalis, S. aspera, and S. China, S. Purhampuy, 
S. medica, 8. siphilitica. Smilax Sarsaparilla is not now con- ai 
sidered as the plant which yields Sarsaparilla. These are 
inuch used after a course of mercury. The roots of Aspa- 
ragus officinalis and Ruscus aculeatus possess similar proper- 
tes. 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 
t does not injure the stomach. The roots of Trillium are 
emetic, and the berries are to be avoided. Gumdragon, a 

tic, now little used, is obtained from the’ Dracena Draco; — 
it is the juice of the plant. Se te 

Officinal Plant. 

Smilax officinalis. 

There are no poisonous plants in this family, except per- 
haps Trillium. 

ORDER XXL 

LILIACES. 

Lilia and Asphodeli, Juss.—Includes the 
Mr. Brown, 

FN saa a. ss 

+ 3 

ror et are ee yall 
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terminal, upon a scape; sometimes in spikes, racemes, or — 

umbels ; often in a spatha, enclosing them before they ex- 

pand. Perianth coloured and petaloid; single, and in 6 
pieces, or occasionally disposed in two rows, (three inner 
pieces and three outer); segments often united at the base, 
and somewhat tubular, often distinctly monosepalous. Sta- 
mens 6, inserted into the segments of the perianth. Ovary 

. free and superior ; 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 loculi- 

cidal dehiscence, and separating into three valves. Seed 
sometimes with a black, brittle, and crustaceous testa, some- 
times membranous, and winged. Albumen fleshy, with a 
cylindrical embryo. 

Exampres.—Hyacinth, Tulip, Harebell (Scilla nutans, 
or Hyacinthus non-scriptus), Alée, Squill, Onion. This fa- 

__mily may be distinguished from the Asparagine by the cap- _ 
_ ular pericarp and bulbous root. In the Asparagine the 

Foot is mostly a creeping stem-like body, and the pericarp # 

_ _Economicat Prorertres.—The properties of the Onion 

_ (Alliwm cepa), the Leek (Allium porrum), and Garlic (AL 

lium sativum), are well known. The strong but agreeable 

flavour of these plants renders them useful as condiments. 

| Their stimulating properties seem to be owing to an acrid 

‘Volatile oil. Their acridity is much diminished by cultiva-— 
tion. M. Richard observes that all the bulbs in this family 
contain a mucilage much resembling gum arabic ; this, he 

says, is very abundant in the Scilla nutans. 
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tains two distinct active principles, one an acrid volatile mat- 

ter, which is decomposed at the temperature of boiling water, 
the other a bitter principle, soluble in alcohol and in vinegar, 
which he has called Scillitin, and which appears to be the 

principal cause of the action of Squill on the animal econo- 
my. The Scilla maritima is in great reputation as a diure- 
tic and expectorant ; it is also, in large 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 Scilla maritima in appearance and natural 
qualities. The bulbs of Scilla Lilio-Hyacinthus, and An- 
thericum bicolor, are purgative. Scilla indica is possessed 
of properties similar to S. maritima. Onion and Garlic are 
also diuretic, and generally stimulant : the properties of the 
latter are said to be owing to a volatile oil; Garlic has been 

recommended as anthelmintic. The Alde is in this order: 
it is also a general stimulant, mostly used for its cathartic — 

properties. The Alie vulgaris (perfoliata) furnishes the — 
Barbadoes or hepatic Aldes, also obtained from the East In- — 
dies and from Arabia; it is an extract from the whole plant. 

The best kind of Alées is that obtained from the leaves of 

the Alse socotrina, or Socotrine Alée. The <Alie spicata 
found * in many parts of the South of Africa, such as in— 

the kingdom of Melinda, where the greater part of the ex- 
tract is prepared that is now sold under the name of Soco- 

trine Alées.”— Ainslie, vol. i. p. 9. The drug is obtained 
__ in the form of an inspissated juice from the leaves; buta 

viscid amber-coloured juice, having much resemblance to the 
extract, also exudes from the plant, when it is cut. Horse 
Aloes are supposed to be the produce of Aloe spicata. 
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gt ORDER XXII. 

BROMELIACE. 

Cuaracters.—Leaves radical, narrow, rigid, channelled, 

and with spinous margins ; inflorescence a spike, raceme, OF 

go 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 making, by fermenta- 

tion, a kind of wine called Pulque. The leaves of the Agave 

Americana farnish an extract similar in properties to,that of 

the Aloe. The plants in this family are mostly inhabitants 

of South America. 

MONOEPIGYNE&. 

Monocotyledonous Plants with epigynous stamens, and inferior 

ovaries. 

Orders. 

23, Drosconra. — 27. ScrraMINEx. 
. 24. NaRcIssEx. 8. MaranTace®. 

29. OrcHmEx. 

30. HyprocHaRIDE®. 

ORDER XXIIL 

: DIOSCORE. 

dicecious flowers generally on a spike, 8 

atta ie stamens, a a 3-celled sent 



MONOEPIGYNER. 257 

ixampLes.—Black Bryony (Tamus communis), the Yam 
neo o2). 

-Economtcat Properties.—The roots of the Yams are 
eshy and mucilaginous, and much used as food in tropical 
ountries. They also contain a little saccharine matter. 
he White Dry Yam (Dioscorea alata) is by far the best, 
nd is indigenous in the Indian islands; the Purple Yam” 
D. purpurea) is much esteemed ; in taste the Yams much — 

mble potatoes.— Ainslie, vol. i. 329. Tamus communis — 
bntains a considerable quantity of fecula, which may be 

turned to good account by washing and roasting the root, te 
Temove the acrid matter which it contains. : 

ORDER XXIV. 

NARCISSEE. eS 

Part of the Narcissi, Juss.—Amaryllidee of Mr. Brown. ° 

Cuaracrers.— Herbaceous plants with bulbous roots, ra~ 

cal 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 
metimes having a petaloid nectary of a cylindrical form 5 

stamens 6, anthers bursting inwardly ; ovary inferior, 3-cell-_ ce 

ed, many seeded s style simple; stigma 3-lobed ; pericarp a ee 

3-celled, 3-valved capsule, with a Joculicidal dehiscence, 

*ometimes a berry with a few seeds: 

Exampues.—Daffodill (Narcissus), Amaryllis, Ss ow dr 

Galanthus), Snowflake ( Leucojum), Hemanthus. 
; This family may be distinguished from the cies bythe 

‘ —— sak Troe the se 
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MepicinaL Prorerties.—The bulbs of all the plants o 

this family contain a small quantity of fecula, and a consider 
able quantity of an acrid, stimulating, gum-resinous matter. 

which appears to be analogous to that in Squill. The bul 

of the Narcissus pieticus is emetic, and the N. odorus an 
flowers of N. pseudo-narcissus also have this property. The 

are also deemed antispasmodic. 

Porsonovus Properties.—In the form of extract, the last 

mentioned plants, particularly the Narcissus pseudo-narcis- 
sus, are said to be poisonous in the dose of two or three 
drachms. The bulb of the Brunsvigia toxicaria (Amarylli 

_ disticha), and several other species, contain a peculiar mat- 
ter, in which the Hottentots dip their arrows to render the 

poisonous. 

ORDER XXV. 

IRIDE. 

_ Cuaracters.—Herbaceous plants, with fibrous, tuberous, 

or solid bulbous roots; alternate ensiform equiant leaves 

flowers enclosed in a membranous spatha. Perianth colour 
ed, 6 partite, tubular at the base, divisions often entirely s¢- 

= ‘parate. Stamens three, sometimes monadelphous. Ovary 
inferior, 3-celled, style simple, stigmas three, petaloid. 

__ Pericarp a 3-celled capsule, 3-valved, and with a Joculicidal 

_ dehiscence, Seeds with a fleshy or horny albumen, num 

——— a ei on cata in two rows. 

: Examries.—lris, Crocus, Gladiolus. The Crocus odorus 
and C. sativus furnish saffron (the dried stigmata of the 

t), a material used in dyeing. The seeds of [ris Pseu- 
eae e 



MONOEPIGYNES. (259 

Mepicinat Properties.—The roots of some species of 
as Orris Root (Jris florentina), and I. germanica, are 
htly stimulant, and may be used for keeping open an 

for exciting salivation or the secretion from the nose, 

as purgatives. ris Pseudacorus, I. germanica, I. tube- 

I. versicolor and I. verna, are cathartic, and the two 

are also brisk emetics. The roots of the Iris appear to 

ain gum, an astringent extract, abundant in the J. Pseu- 
ws, some fecula, an acrid and bitter oil, and a volatile 

which exists mostly in the roots of those which are odo- i 
The stigmata of the Crocus sativus were formerly, a 

din hysteria: they are aromatic, pungent, stimulant, and 4 

ilarating, and have been said to resemble spirituous li- 

ors in their action. They are now used only as secondary 

‘pills and tinctures. 

Officinal Plants. 

Crocus sativus. 

Tris florentina. 

ORDER XXVL 

~MUSACE#. 

Cuaracters.—Herbaceous stemless plants. Leaves with 
sheathing petioles, with a kind of swelling between the 

e and the leaf. Flowers on a common stalk in the — 

entre of ‘the leaves, and contained in spathas. Perianth | 
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siaca) and the Banana (M. sapientum ) belong to this family. 
Their fruit is very agreeable, and is much used as an artiel 
of food in tropical countries. They produce a very gr 
quantity of fruit, 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 safest for such as have delicate stomachs, be- 
ing entirely free from acidity; it is moreover very nourish- 
ing, and is always prescribed as food, by the Hindoo practi- 
tioners, for such as suffer from bile and heat of habit.” 
“ The Plantain and Banana are the principal fruits of 
Eastern islands ; unripe, they are sliced and made into eur- 
ry, when they taste like potatoes.” —Ainslie, i. 316-7. Hum- 
boldt calculates that the produce of the Banana is to that 0: 
Wheat, on the same extent of ground, as 133 to 1, and to 
that of Potatoes as 44 tol. With respect to its nutritive 
power the Banana is inferior to Wheat, but when the im- 
mense quantity of produce is considered, its nutritious mat- 
een ae oe tee 7 te 1. 

ORDER XXVII. 

CITAMINE. 

a eeiaing along with Marsntacees die Canne, Juss. ; Amomee, 
Rich ; or Drymyrrhize, De Cand. 

Canora —_Horbossous plants with a creeping root: 
simple, sheathing, and alternate leaves. Inflorescence a dens 

icle or spike, accompanied by large membranous apathas 
Calyx tubular, unequally 3-lobed. Corolla tubular, irregu- 

with six segments in two rows, 3 outer segments near] equal, and 3 inner, of which two are equal and occasionally -abortiv and a third (labellum) is longer than the rest, a 
eee, » inserted into the tube of the coroils 
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embracing the upper part of the style. Ovary 3-celled, 

each cell many seeded: stigma dilated, hollow ; at the base 

f the filiform style are two scales, considered abortive sta- 

nens. Pericarp a 3-celled 3-valved capsule, occasionally a 

Seeds with a farinaceous albumen, and radicle next 

-Exampies.—Amomum, Curcuma, Zingiber, Kempferia. 

_ This has been considered an anomalous family among the 

Monocotyledons, which have generally 3 or 6 stamens, and 

mly 1 or 2 whorls in the perianth. They are considered as 

aving 6 stamens, however, of which some are modified. 

Of these stamens one is fertile, the other five abortive or bar- 

en. In place of two of the barren stamens we have the two 

seales or tubercles, at the base of the style, and the other 

are metamorphosed into the three inner petaloid seg- 

tents, so that in reality there are only two rows in the pe- 

nth. In this manner, as M. Lestiboudois has Lessin out, 

can explain these apparent anomalies. 

_Economican Properties.—The roots of the plants in this 

family contain an aromatic stimulating principle which ren- 

ders them agreeable as condiments, seasonings, &e. Ginger — 

Zingiber officinale of Mr. Roscoe, Amomum Zingiber, — 

Linn.) is the most notablé of these, but there are several 

others, which may be used in the same way. Curcuma an- 

ustifolia is said, by Dr. Ainslie, to furnish an excellent 

kind of arrow-root, and is much grown on the Malabar coast. 

They all contain a considerable quantity of fecula, but, in rae 

feneral, not ina state to be used as food, being mixed di 

impregnated with their hot aromatic principle. Tu 

‘Curcuma longa) is a constant ingredient in curries. — 

Plant also furnishes a yellow dye. Kempferia Galanga, y 

| some of which is also procured from Alpinia 

_ “anga, the roots vik veers en tte 10 
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in almost all parts of the plants in this family. The root. 
and seeds are valued in medicine as aromatics, stomachies 
&e. Ginger, Galangale (Alpinia galanga), Turmeric, Ze- 
doary, and Cardamom, are chiefly used. Lesser Cardamom 
seeds, so much employed in extracts, confections, and tine- 

tures, are the produce of the Alpinia Cardamomum (Elettaria 

cardamomum medium). Similar properties are found in the 

seeds of Amomum Cardamomum, and A. aromaticum.) 

The Greater Cardamom seeds are procured from the 4mo- 
mum grana paradisi, The latter are more pungent 2 
less aromatic than the Lesser Cardamom seeds, which 2 

most esteemed. Dr. Ainslie mentions three kinds of Ze 
doary, 1. The Kempferia rotunda or Zedoaria rotunda ; 
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 drug- 

gists; and, 3, the Curcuma zedoaria, or Amomum zedoa 
(Turmeric coloured). According to others Curcuma 
rumbet yields the Zedoaria longa, Curcuma Zedoaria, 
Zedoaria rotunda. Curcuma longa gives Turmeric. T 

meric is used in chemistry as a test for alkalis, which 
_ change the yellow colour to a brown. 

. Zingiber officinalis 

Alpinia Cardamomum. 
Curcuma longa. 

ORDER XXVIII. 

MARANTACEA. 

of Mr. Dea Tasteaak i in the Canne of Jussieu, 



MONOEPIGYNEE:- 263 

segments of the inner whorl of the perianth different 
each other, the stamen adjacent, and not opposite to the 
um, the filament petaloid, the anther 1-celled, and in 

ing destitute of that pungent aroma which characterises 
Scitaminez. 

The existence of only one stamen in this family is explained 
the same way as in the Scitamine. 
Economican Prorerties.— The roots of the Marantacee 

in a considerable quantity of fecula, which forms an ar- 
of food in the East and West Indies. The fecula is not 

mbined, as in Scitaminew, with a hot aromatic principle, 
d is very nutritious. The Maranta arundinacea affords 
° greatest quantity: the well known powder called “ Indian 

w Root,” is obtained from this plant. It receives the 
e of Arrow Root from its supposed virtues in extracting 
poison communicated by poisoned arrows. Other species 
nish a nutritious matter abundantly, as Maranta nobilis 

1 M. ramosissima. Canna edulis and C. coccinea also 
re much fecula in their roots. 

Officinal Plant. 
Maranta arundinacea. 

ORDER XXIX. 

ORCHIDEZ. 
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corolla in 3 segments, usually coloured : two of the segment 
are lateral, on each side of the higher segment of the 
and themselves higher than the other segment of the corolla, 
which is called the lip or labellum ; it projects between the 
lateral pieces of the calyx, is of a different figure from the 
others, frequently lobed, and often with a hollow prolonga-— 
tion or spur at the base: stamen 1 (2 abortive), forming, 
along with the style to which it is united, a column (gynos-— 
teme), arising from the top of the ovary: and having at “ its” 
anterior and upper surface a glandular depression, which is 
the stigma, and at its summit, an anther with 2 cells, open-_ 
ing either by a longitudinal 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 stamens, and which 4 
are called staminodes. These two stamens are, on the a 
contrary, developed i in the genus Cypripedium, while the 4 
middle one is abortive.”—Richard.* Thus the anthers and : 
stigma are united at the top of the column, and are oppe- 
site to the labellum; ovary inferior, 1-celled, and with three 
parietal placenta, with many small peods. Style incorpora 

__ ed with the filament; stigma facing the labellum, viseid 
pericarp a capsule dehiseing by 3-valves; seed with a reti- 
os = testa. 4 
oe 

ee as a Orchis ; Cypripedium (Lady’s Slipper) § ee 
- Malaxis (Bog Orchis); Ophrys; Epidendram. They are 
- found in all parts of the world, and chiefly in moist situa — 
= tions, and are remarkable for the beauty and stately ele 

: gance of their flowers. They are frequently parasitic. y 

ae. The peculiar union of the sexual organs into one column, 
is sufficiently characteristic of this very natural family. The 
[5 ea eam aor sean seadie 2 



peculiarity which they present. Like the Scitaminee 
Marantacee they are considered to possess several sta- 
8, of which all are abortive but one. In the Orchidee 
number abortive is two, thus still preserving the ternary 

vision found in the Monocotyledons ; the three filaments be- 
ing united in the column, and the anthers only being deficient. 

corolla with a labellum, but has only two rows of perianth, 
while they have three. 

_ Economrcat, Prorerties.— The fleshy tuberous roots 
contain a sweetish mucilaginous fecula, which is extracted 

_ in considerable quantities from the Orchis mascula and 
_ other species of Orchis, and sold under the name of Salop 

Salep. Salep, Dr. Ainslie mentions, is used by the Ara- 

fing the saltness of sea-water. The fleshy fruit of the 
i Vanilla furnishes the aromatic substance called 

It is considered stomachic in South America, 
in this country is employed to give a pleasant flavour to 

ec. 

ORDER XXX. 

HYDROCHARIDEZ. 

ocharis), Water-soldier (Stratiotes), and one or two 

_ This family also resembles the two preceding, in having its’ 

bians in consumption: and is said to have the power of cor- — 

This is a family of little interest. It contains Frogbit 
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of growth ; and Exorhize from the radicle being free. 

SECTION IT. 

_DICOTYLEDONEZ. 

Exogena of De Candolle,—Ezorhize and Synorhize of Richard. 

Cuaracters.—Embryo with two opposite cotyledons, : 
or several in a whorl. Radicle not enclosed in a sheath. — 

Generally with a distinct calyx and corolla, or double 

rianth ; which, and also the sexual organs, very frequent- 

ly consist of 5 parts, or some multiple of 5: or occa- 

sionally of 2, or some of its multiples. Leaves often opposite, 

or nerves much and irregularly ramified. (See Frontis- 

piece, Fig. 4.) Stem consisting of concentric cylinder: 

surrounding a central column of pith, and composed of t 

parts, wood and bark, between which the newly form 

matter is added, (See Frontispiece, Fig. 2.) 

ExAmpres.—Oak, Elm, Rose, Pea, Poppy. 

The Dicotyledonex are called Exogene from their mo 

The Synorhize are also included i in the Dicotyledons. 

ce Dicotyledonous plants are arranged in three subsections 
3 the Apetalous, the . Son aoe and the Polypetalous. 

I. APETALE. 

_ Diesen plants, ee or none- 
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. ARISTOLOCHILE. 40. EuvpHorBIACcEs. 

. SANTALACER. 41. Urnricez. 

. CUPULIFERZ. 42, MyrisTice2. 

. JUGLANDEE. _ 43, LauRInEz. 

. ConrIFERz. 44, CHENOPODES. 

. CYCADER. 45, Potyconn®. 

. SALICINER. 46, THyMELES. 

. BETuULINEE. 47, AMARANTHACES. s 

. Myrices. 48. NycTacInez. 

ORDER XXXI._ 

ARISTOLOCHIE. 

- Caaracrers.—Herbs or shrubs with alternate simple 

leaves, with petioles and sometimes stipules, and herma- 
phrodite axillary flowers; calyx with a valvate estivation, 
Monosepalous, with 3 lobes; stamens epigynous, 6 to 12, 

distinct 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 attached to the internal angle of each cell. 

: Exampres.—Snake-root or Birthwort, (Aristolochia Ser- 
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astringent, owing to the presence of gallic acid, and Raf- 
flesia is used as an astringent in Java. 

Officinal Plants. 

Aristolochia Serpentaria. 
Asarum europeum. 

There are no poisonous plants among the Aristolochie- 

ORDER XXXII. 

SANTALACEZ. 

Cuaracters.—Flowers in spikes; calyx 4- or 5-cleft; 
stamens 4 or 5; ovary 1-celled, inferior, with 1 to 4 ovules 
le 1; pericarp a drupe, 1-seeded. sty peri 

Exampies.—Sanderswood (Santalum album) Thesium, 

ORDER XXXIII. 

CUPULIFERA. 

Included in the Amentacee, Seis. scciepiond, Lindley. 

_ Caaracters.—Trees or shrubs, with simple alternate 

leaves, having two caducous stipules at the base; inflores- 
_ €ence an amentum; flowers unisexual (mostly moneci- 

ous); stamens 5 to 20, inserted at the base of a scale or 

_ ealyx somewhat divided ; female flowers sometimes in a kind 

of capitulum ; ovary surmounted by an imperfect supe 

calyx, and placed within a scaly involucre or cupule, 
Ses meenceleh Sale soaliting toe Lpndeow 



_ loped in the bony cupule or involucre, and called nut or 
5 gland. ! 

_ -Exampres.—Oak (Quercus robur, now Q. pedunculata), 
Hazel (Corylus Avellana), Beech (Fagus sylvatica), Spanish 
Chestnut (Castanea vulgaris or Fagus castanea), Hornbeam 

(Carpinus Betulus). Cork is the bark of Quercus suber. 
Quercitron is furnished by the Quercus tinctoria, and 
Kermes dye by the Q. coccifera. 

This family is distinguished by the superior scaly calyx, 
the cupule, and the gland having only 1 or 2 seeds. 
Economica Properties.—The nuts of Castanea vulga- 

ris are used as an article of daily food in the south of Eu- 
rope.__Hooker. The pericarp, deprived of its scaly cupule, . 
contains starch, gluten, and some saccharine matter. The 
Hazel-nut is well known as an article of food; and a 

the nuts of the Oak, are given to swine. j 

Mepicinat Prorertres.—The bark of the Oak, Quercus: 
pedunculata, is well known for its astringent properties, 

depending on the tannin and gallic acid which it — 
Quercus sessiliflora has similar properties. The Gall-n 

{a peculiar morbid growth on the young shoots, caused i 
an insect) is the produce of the Quercus infectoria. It is 

very astringent. The leaves of Q. falcata are astringent. 

Offitinal Plants. 

Quercus robur (Q. pedunculata.) 

Quercus infectoria. | 

There are no poisonous species among the Cupulifere. 

. 
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ORDER XXXIV. 

JUGLANDEA. 

Included in the Terebinthacee, Juss. 

Cuaracters. — Trees, with impari-pinnate, alternate 
leaves destitute of stipules; flowers moncecious, males on 
an amentum; calyx in the female flowers superior, and of 
four divisions ; stamens 3 to 36, inferior ; ovary inferior ; 1- 
celled, 1-seeded, surmounted by the limb of the calyx and 
two stigmas; ovule ascending; pericarp a drupe, almost 
dry, or nut. 

Examrtes.— Walnut, (Juglans regia), Hiccory (Carya).. 

Economica Prorerties.—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 XXXvV. 

CONIFER. 

Pinacee, Lindley. 

_ Cuaracters.—Trees or shrubs, with a resinous wood, 
harrow and linear leaves, sometimes solitary, sometimes 
fascieled, with a scarious sheath at the base ; flowers mo- 
heegioqus or diwcious, on an amentum ; stamens variable in 
‘number, sometimes one, occasionally at the base of a scale, 

other times naked, sometimes united by the filaments, at 
other times with sessile anthers ; female flowers solitary, or 0D 

oval amentum or cone, with the ovaries in the axille of — 
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imbricated membranous bractee ; ovary thin, flat, and scaly, 
i-celled, 1-seeded ; pericarps acheniums, generally forming a 

ina 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 (Tarus); embryo in an 
oleaginous fleshy albumen, and included in two or more— 
cotyledons ; 3; radicle in union with the albumen. 

_ Exampues.—Scotch Fir (Pinus sylvestris), Larch (P.Lariz 
or Abies Larix), Juniper (Juniperus communis), Yew (Taxus 
baceata), Cedar of Lebanon (Larix Cedrus). 

Mepicinat Prorerties.—The Conifere are valuable in 
4 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 cathar- 

exudes from the trees is called Turpentine; by distillation a 

matter remains, which is resin. The Wild Pine or 

Fir (Pinus sylvestris) furnishes common turpentine (Te- 2 
rebinthina vulgaris), from which oil of turpentine and i. 
common or yellow resin (Resina flava), are obtained. 

Black pitch is a preparation of tar. The Larch (Pinus 
Lariz or Abies Larix) furnishes Venice Turpentine and eee 
volatile oil, The Bordeaux Turpentine is procured from 
Pinus Pinaster: Hungarian balsam from the Pinus Pumilio. 
Balsam Spruce (Pinus balsamea or Abies balsamea) yields 
Canada Balsam (Terebinthina canadensis). The § 
Fir (Pinus Abies) furnishes common Frankincense 

strobilus or cone; the female flowers are occasionally united 

tics, diuretics, and anthelmintics. The resinous juice which 

Volatile oil is driven off (Oil of Turpentine), and a solid — ’ 

Common tar is also obtained from this tree by burning. 
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nufacture of leather. Much information regarding the 

various kinds of Fir will be found in the second volume of 

. the transactions of the Literary and Historical Society of 
Quebec. 
The leaves of Juniperus Sabina, or Savine, are diaphore- 

tic and emmenagogue ; and the berries of Juniperus com- - 

munis are stimulant and stomachic, and also diuretic. Oli- 

~ banum was formerly said to be the resin of Juniperus lycia ; 
it is now referred to Boswellia serrata, but Juniperus lycia 

still retains its place in the pharmacopeeias. Sandarach is 
obtained from Thuja articulata (Callitris quadrivalvis) ; 
some refer it to Juniperus communis. 

Offcinal Plants. 

Pinus sylvestris. Juniperus Sabina. 

Pinus Larix, (Abies Larix.) Juniperus communis. 

Pinus balsamea, (Abies balsamea.) Juniperus ea 
Pinus Abies. 

Porsonous Prorertres.—The berries, or juicy involu- 

eres of the Yew (Tarus baccata) are deemed poisonous ; 

they are sometimes eaten, but the seeds which they contain 
must be rejected. M. Richard mentions, that he was affect- 

ed with a slight pain in the head from reposing under the 

Yew: the leaves are considered narcotic. The leaves of 

Juniperus Sabina are dangerous, being narcotic and very 
acrid. 

ORDER XXXVI. 

CYCADEZ. 

Uiekceians: = Ties With ak udhoisched stow and pe 
grow ng ohare resembling Palms, increas- 

ee eee Sorina bed ; wood in concentric cylinders; 
scious oo hee Se or consisting of naked 
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faViles (destitute of ovary) on the margins of inipartict: 

Diaries. Osean, Zamia. Sago Palm (Cycas circin- 

alis) furnishes a kind of sago, obtained from the soft central 

part of the tree. 

ORDER XXXVIL 

SALICINEZ. 

Included in the Amentacee, Juss. 

Cuanacters.—Trecs or shrubs, with simple alternate sti- 

, M§entum; stamens 2 to 20, at the base of a scale; ovary 

_ Superior, at the base of a scale, 1- or 2-celled, fer ted 

erect ovules, attached to two parietal placentee about the 

base of the cell ; style absent, or very short; stigmas 2; 7 

ricarp an elongated dehiscent capsule, 1- or 2-celled, 

2-valved, many-seeded ; seeds comose (hairy.) 

Examrres.— This family consists of Willow (Salix) and 
Poplar (Populus.) 

Meprcrvat Prorerties.—The. bark in the Salicinee is 

generally astringent and bitter. The bark of common. 

White Willow (Salix alba) has been recommended as asub-_ = 

stitute for Cinchona Bark. It contains a peculiar go 

Salicine, resembling Quina. Some species have barks 

geen i the youn tole Se 
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Officinal Plants. 

Salix alba. 
Salix fragilis. 

Salix caprea. 

ORDER XXXVIIL. 

BETULINEZ. 

Included in the Amentacee, Juss. 

Cuaracrers.—This family resembles the last, but has 
moneecious 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 membranous indehiscent 
l-celled, 1-seeded nut. ‘ 

Exampres.—Birch (Betula), Alder ( Alnus.) 

The Betulinee contain tannin in their barks, which are 
al” somewhat tonic, — 

ORDER XXXIX. 

MYRICE. 

_ Cuaracrers.—Trees or shrubs, with alternate _— 
aves, often dotted ; unisexual flowers, on an amentum ; 

: 1-celled, 1-seeded ovary, -with an erect ovule, surrounded by 
several hypogynous scales, which in some become fleshy ; 
— the pericarp is dry and dehiscent. 

Ea stir ras. <-Siweek Galajce Dubs Mite (rien Galt) 
The berries of Myrica cerifera farnish a kind of wax. 
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ORDER XL. 

EUPHORBIACE#. 

_ Cuaracters.—Herbs, shrubs, or trees, with leaves op- 
posite or alternate, usually simple, and with stipules, and a 
milky acrid juice in many, especially the herbaceous kind ; 

_ flowers moneecious or diccious, with bracteas, solitary, in 
clusters, or within a common involucre ; calyx inferior, with 

glands or scales, 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, gener- 

ally 3-celled, and with 8 sides (rarely 2, or more than 8 cells),) 
each cell with 1 or 2 suspended ovules ; styles generally 3; 

pericarp sometimes fleshy exteriorly, 3-celled (2 or more 

than 3 cells occasionally), the cells dehiscent, 1- or 2-seeded, 

2-valved, and separating from each other with elastic force ; 
seed with an arillus; embryo in the interior of a fleshy al- 
bumen. 

_ Exampes.—Sun-spurge or Little-good (Euphorbia heli- 

9scopa), Castor-oil plant (Ricinis communis), Box-wood 

(Buzus sempervirens). 

_ Economica, Prorerties.— Jatropha manihot (Janipha 

manihot) or Mandiocca, furnishes Cassava and Tapioca, two 

varieties of starch, well known for their nutritious proper- 

ties. The root contains a very large quantity of starch, . 

mixed, however, with an extremely acrid poisonous milky 

juice : the poisonous principle is very volatile and is remov- ¢ 

ed by washing and by heat. The root is reduced to a pulp 
or paste, by being bruised or grated ; the paste is pressedin 

bags, to squeeze out the juice which contains the poisonous 
_ 

Principle, and repeatedly washed with water, when cassava 

in The water with which the cassava has been wash- 
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ed, according to Richard, deposits a white farinaceous pow- 
der, which is tapioca. Dr. A. T. Thomson applies the term 

_ Tapioca to the matter which is here called Cassava. Ca- 
outchouc is furnished by Hevea guianensis, 

Meprcinat Prorertres.—The Euphorbiacee are im- 
portant in a medicinal point of view. They are, in general, 
very acrid and irritating; these properties reside in the 
milky juice in which they abound. The acrid principle, 
however, is very volatile, and easily expelled by heat. Gum 
euphorbium is the produce of Euphorbia officinarum, and 
also of E.. antiquorum and E. canariensis ; it is an active, in- 
deed violent emetic, cathartic, hydragogue, and errhine. 
The thick oil in the seeds of Caper Spurge (Euphorbia la- 
thyris), and in those of E. Cyparissias, has similar properties. 

. The roots of Euphorbia Ipecacuanha, E. sylvatica, E, Ger- 
ardiana, E. Cyparissias, and E. pithyusa, are said to be excel- 
lent substitutes for Ipecacuanha. The bark of Croton Cas- 
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Offcinal Plants, be 

Euphorbia officinarum. Croton Tiglium. 
Croton Cascarilla. . Ricinus communis. 

Poisonous Prorertres,—Many plants in this family are 
very active poisons ; the milky juice in which they 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 mancinella), which has a very poisonous juice, and. 
is said to be capable of poisoning persons who may happen 
to sleep beneath it, is in this family. Dr. Hooker mentions 
that Irish Spurge (Euphorbia hiberna) “ is extensively used 
by the peasantry of Kerry for poisoning or rather stupifying. 
fish, in the same manner as the exotic E. piscatoria. Se 
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 Excecaria Agallocha, 
and of Hura crepitans, is very deleterious. The fruit of 
Hyenanche globosa, according to Dr. Ainslie, is used at the 
Cape of Good Hope to poison hyenas. The various species 
of Iatropha, and indeed most of the plants in this family, are 
highly poisonous when taken in considerable doses. 

ORDER XLL 

URTICEA, 

Cuanacrers, —Trees, shrubs, or herbs with alternate sti. 
Pulate leaves ; flowers monecious or dicecious, in clusters or 

; calyx sometimes monosepalous, deeply divided, 

sometimes polysepalous, generally persistent, accompanying 
the fruit ; stamens apis os ee 
anthers a when dehiscing ; eats 
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dehiscent drupe or achenium, often with the calyx surround- 
ing it; female flowers often in the internal part of the hol- 

low receptacle or involucre, which becomes fleshy, or placed 

upon the receptacle forming a fleshy head ; seed destitute of ~ 

albumen. 

ExampLes.—Hop (Humulus Lupulus) ; the Banyan tree 

(FPieus indica) ; Fig (Ficus Carica) ; Nettle ( Urtica dioica) ; 

the well known plant which furnishes Hemp (Cannabis sati- 
va); Mulberry (Morus nigra). The bark of Morus pa- 

pyrifera (Broussonetia p.) furnishes the paper of the Chi- 
nese. 

There are three divisions in this family; 1. the true Ur- 

tice, with 1-celled ovaries, erect ovules, fruit dry, and 
flowers in a raceme or panicle, exemplified in Urtica and 
Humulus ; 2. the Ulmacez (Ulmus), with 2-celled ovaries 

and pendulous seeds; and, 3. the Artocarpex (Artocarpus), 

‘with the flowers in fleshy heads, ovules suspended, and fruit 

a fleshy receptacle with nuts in fleshy calyces, or a fleshy re- 

ceptacle or involucre enclosing the pericarps or acheniums 

(Ficus.) 

Economica Properties.—The true Urricex contain 

no plants useful in domestic economy except the Hop (Hu- 

mulus Lupulus), which is valued in brewing for the bitter qua- 

lity of its strobili or cones. The ArrocarreZ contain the 

Bread-fruit tree (Artecarpus incisa), the fruit of which is a 

valuable article of food in some tropical countries; the Fig- 

tree (Ficus Carica) ; the Mulberry-tree (Morus mgra), Mo- 
_ rus tinctoria, the wood of which yields fustic, a yellow die; 

the Cow-tree (Palo de Vacca or Galoctodendron utile), which 
furnishes abundantly a nutritious juice resembling milk. 

_ Cecropia peltata, it is said, is one of the plants which afford 
 eaoutchouc ; this is also obtained from Ficus edastica in this 

order, and from some Apocynex and Euphorbiacee. Gum 

_ Tae is procured from the Ficus Indica. 
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Mepicrnat Prorerties.—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 Zupulin. The bark of 

the Elm (Uimus campestris) is deemed diuretic. The Fig 

is ademulcent and gentle laxative. Contrajerva root is ob- 

tained from Dorstenia contrajerva: D. brasiliensis, D. Hous- 

toni, and D. opifera ; it is sudorificandtonic. Cannabis sa- 

tiva, is a powerful narcotic. It is smoked like tobacco. 

Officinal Plants. 

Humulus Lupulus. Ficus Carica. 

Ulmus campestris. Dorstenia Contrajerva. 

Morus nigra. 

Porsonous Prorertres.—The leaves of Nettles (Urtiea 

urens, U. dioica, and U. pilulifera) are covered with hairs, 

which are the excretory ducts of glands situated at the bases 

of the hairs; the pain and irritation caused by their sting 

arise from the fluid of the gland being poured into the skin. 

Urtica stimulans and U. crenulata produce similar effects, 

but are much more violent. The Upas of Java (Antiaris 

toricaria) 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. Its poisonous proper- 

ties seem to depend on Strychnine, the same alkaline principle © 

which characterizes Nux Vomica. The Upas belongs to. 

the Artocarpee, many of which contain an acrid milky 

juice. The juice of Ficus Toricaria and of F. Demona — 

is very poisonous. The emanation from a Hemp ora Hop 

plantation is said to be injurious: the leaves of the former — 

are narcotic in a high degree. — : ee 
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ORDER XLII. 

MYRISTICEZ. 

Cuaracters.—Trees, with entire alternate stipulate 
leaves, dicecious, with a 3-lobed calyx; stamens generally 

' monadelphous; anthers 4 to 12, sometimes united, turned 
outwards ; ovary superior, 1-celled, 1-seeded : ovule erect ; 
style short, with 2 stigmas, or 1 lobed stigma; pericarp a 
kind of drupe or berry, 2-valved, witha seed enclosed in an 
arillus in many narrow slips, and having an oily or fleshy al- 
bumem. 

Exampies.—Nutmeg-tree (Myristica moschata) a native 
of the Molucca Islands, and now cultivated in Sumatra. 

Mepicryat Properties.— Nutmeg and Mace are the pro- 
duce of the Myristica moschata. Nutmeg is the kernel or seed 

with the albumen, and Mace is the fleshy arillus which en- 
 velopes the seed. They are aromatic (forming an agreeable 

spice), stimulant, carminative, and narcotic in large doses ; 
and furnish an expressed and volatile oil. 

Officinal Plant. 
< Svclsieh shbochiate. 

ORDER XLII. 

LA URIN Es. 

Sciaiernss.Eouid or shrubs, with firm, coriaceous, 
persistent, alternate leaves, seldom lobed, and generally og 

and shining ; inflorescence an umbel or Panicle 5 
ono oe stamens 
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perigynous, from 6 to 9, of which the 3 inner are abortive ; 
inner filaments having generally glands at the base ; anthers 
adnate, 2 or 4-celled, dehiscing by a longitudinal lid or valve _ 
which opens from the base to the apex; ovary superior, 1- 
celled, 1 or 2 seeded; ovule pendulous; style and stigma 
simple; pericarp, a berry, or drupe, of which the base is en- 
veloped by the persistent calyx; seed without albumen ; co- 
tyledons thick ; embryo inverted. 

Exampies.—Common Sweet Bay (Laurus nobilis) Cinna- 
mon-tree, Laurus (Cinnamomum, or Cinnamomum zeylani- 
eum). Found chiefly within the tropics. 

Economrcat Propertres.—The use of the bark of Lau- 

rus cinnamomum as a spice is well known. 

Mepicivat Prorerties.—All the parts of these plants 
contain an aromatic volatile oil, which renders them warm — 
and carminative. The Laurus Cinnamomum is astringent, 

tonic, and cordial ; its volatile oil is powerfully stimulant. 
Laurus Malabathrum, (Cinnamomum javanicum), Cinnamo- 
mum Loureirii, Cinnamomum aromaticum, Nectandra Cinnamo- 
moides (Laurus C.), Oreodaphne Cupularis, (Laurus C.) and 

Several other species yield a kind of Cinnamon. The bark 

and flower-buds of Laurus cassia, (Cinnamomum seylanicum,” 

var. Cassia), have’ similar properties. Cinnamomum Culila- 

wan, (Laurus C.), and several other species, as C. rubrum, 
©. Sintoc, yield Culilawan bark, which is highly esteemed as 
Carminative and stomachic. Camphor is obtained from the 
Wood of Laurus Camphora*, (Camphora officinarum ), it is 
Narcotic and diuretic. Laurel leaves, from the Laurus no- 
tilis, are narcotic and carminative ; they contain hydrocyanic — 

Tacter. The wood and bark of Sassafras (Laurus Sassa- 
Sras, or Sassafras officinale), are diaphoretic and diuretic. = 
Benzoin odoriferum, ( Laurus Benzvin),is highly aromatic and 

Sag Ie monty obtained fom the Drobalanope cmphors Se tarm, 

acid. The berries with ‘their fixed oil are of a similar cha- ee 
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tonic in the bark, twigs, and oil of the berries. The berries 4 
have been used as a substitute for Allspice. 

Officinal Plants. 

Laurus Cinnamomum. Laurus nobilis. 

Laurus Cassia. Laurus Sassafras. 

Laurus Camphora. 

ORDER XLIV. 

CHENOPODEZ. 

Atriplices, Juss. 

Cuaracters.—Shrubs or herbs, with alternate leaves 
(rarely opposite), without stipules ; flowers small, occasion- 
ally 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, l-celled, 1-seeded ; ovule erect ; 
style of 2 or 4 divisions: pericarp thin and membranous, 
rarely fleshy ; embryo curved round mealy albumen; radi- 

ele next the hilum. 

: + Exampies. — Spinach (Spinacia oleracea) Beet (Beta 
_ vulgaris), Glasswort, (Salicornia), Strawberry Spinach (Bli- 
tum.) z 

_ Ecoyomican Prorerties.—Many of this family are fa- 
_ vourite pot-herbs, as Garden Orach (Atriplex hortensis 
once used instead of spinach; Spinach (Spinacia oleracea 
_ The roots of the Beet and Mangel Wurzel are much es- 
__teemed:: the former is used in France for the preparation 

sugar. Chenopodium album, and C. bonus Henricus are 
sometimes used for the table. The Salsolas (Saltworts) and 
alicornias (Glassworts) abound in soda, so much used for 

= 
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cipally from Salsola satina, S. kali, S. soda, S. tragus, 
Salicornia herbacea, S. arabica, Chenopodium setigerum, C. 

ticosum, belonging to this family ; Mesembryanthemum 

nudiflorum, Fucus vesiculosus, and one or two others. M. 
Richard mentions that the best soda is obtained from Cheno- 
podium setigerum, and. some species of Salsola. It is from 

Mepicrxat Properties. — Chenopodium ambrosiodes, 
(Mexican tea), is mentioned by Richard as stimulating and 
aromatic, and said to be antispasmodic. C. Botrys (Jerusa- 
salem oak) is said to be a valuable expectorant. C. olidum 
18 a popular antispasmodic. C. anthelminticum furnishes 
Worm-seed Oil, considered a good anthelmintic in North 
America. Petiveria alliaceais considered in Brazil a power- 
ful sudorific. 

4 There are no poisonous plants in this family. Chenopo- 
dium olidum is said to exhale ammonia during its growth. 

ORDER XLV. 

POLYGONEZA. 

_ Cuaracters.— Herbaceous (seldom woody) plants, with” 
e leaves, revolute in the early stage, and having sti- 

Pules which form a thin membranous sheath (ochrea) round 
the stem; flowers small, greenish (sometimes coloured), of- 
ten in clusters, sometimes unisexual; calyx inferior, mono- 
Sepalous, in 3, 5, or 6 divisions, persistent; stamens in the = 

om of the calyx, which is there lined with a peri 
Ynous disk, anthers dehiscing longitudinally ; ovary sug 
celled 1-seeded ; ovule erect ; stigmas 2 or 3, asi 
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Examptes.—Bistort or Snakeweed (Polygonum Bistorta), 
Rhubarb (Rheum palmatum), Sorrel (Rumez acetosa). 

Economrcat Prorerties.—The seeds of Buckwheat 
(Polygonum Fagopyrum) contain a considerable quantity of 
starch and gluten, and are used for being made into bread 
in Brittany and Normandy. In Iceland, 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. 

Mepictwat Prorerties.—The roots of many of this fa- — 
mily are purgative, emetic, and astrigent. This latter pro- 
perty 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 oxalicacid. The fruit of P. aviculare 
is said to be emetic and cathartic. P. amphibium is said to — 
have properties resembling sarsaparilla. The root of Water — 
Dock (Rumez aquaticus) is powerfully astringent, and was — 
formerly used in cases of scurvy, under the name of Herba 
britannica. The leaves of Common Sorrel (R. acetosa) are 
refrigerant and diuretic; they have an acid taste, and con- 
tain bin-oxalate of potassa and tartaric acid. M. Richard 
states, that they are an antidote to acrid substances, as a 7d- 
nunculus, 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. Com- 
mon Dock (R. patientia) is astringent, stomachic, and pur- 
gative, and is recommended by Dr. A. T. Thomson in ich- 
thyosis. R. crispus and R. obtustfolius have similar pro- 
perties. The most useful plant in the Polygone is Rheum 

_and useful stomachic and purgative, and also astringen 
_ Wave-leaved Rhubarb (Rheum undulatum) is also believed 
to furnish some of the rhubarb of commerce. There are 
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three kinds of rhubarb, Russian, Turkey, and Chinese rhu- 
barb. Its virtues are said to be dependent on a peculiar 

inciple called rheumine ; it also contains a yellow colouring 

atter called rhabarbarine, oxalate of lime, and gallic acid. 

Other species, as R. Emodi, R. Webbianum, R. spiciforme, 
R. Rhaponticum, R. compactum, R. crassinervium, possess 
similar properties. Coccoloba uvifera (sea-side grape), is 

powerfully astringent. It yields, on evaporating the decoc- 
tion, a sort of Kino, (Jamaica Kino.) The fruit is edible. 
Polygonum Hydropiper has an acrid and caustic juice, and is 
also a rubefacient. 

Oficinal Plants. 

Rheum palmatum. Rumex acetosa. 
Rheum undulatum. Rumex aquatica. 
Polygonum Bistorta. 

ORDER XLVIL 

THY MELE. 

Cuanacters.—Shrubs with alternate entire leaves, a 

Monosepalous, tubular, petaloid, superior, 4- or 5-cleft calyx, 

Sometimes persistent; corolla absent or scaly; stamens in- 

‘Serted in the tube, generally 8 or 4 ; ovary superior, 1-celled, 

-l-seeded ; ovule pendulous; style and stigma simple ;_peri- 
¢arp a drupe or achenium. 

_ Examrtes.—Spurge Laurel (Daphne Mezereum), Pas- 
‘Serina. D. gnidium and P. tinctoria furnish a yellow dye. 
The Lace-bark tree is a species of Daphne, D. lagetto, or 
now Lagetta lintearia. ee 

Mepicinat Prorertres.—The inner bark of several spe-_ 
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exciting vesication when applied to the skin. D. Mezereum — 
is a stimulating diaphoretic, but apt to excite vomiting and 
purging. Daphne Laureola (Spurge laurel), and D. —— 
dium are of a similar character. 

Officinal Plant. 

Daphne Mezereum. 

Potsonous Propsertres.—M. Richard states that, taken 
internally, the bark of Daphne Gnidium produces effects simi- 
lar to those of the 

of D, Mezereum are deemed poisonous. 

ORDER XLVIL 

AMARANTHACE. 

This order contains the Amaranth, Gomphrena, &c. It 
is one of little interest. The leaves of some are mucila- 

ginous. 

ORDER XLVIIL 

NYCTAGINEZ. 

This order contains the Marvel of Peru (Mirabilis Jalapa, 
er Nyctago hortensis), which was formerly supposed to be 
the Jalap plant. The roots of many are purgative. 

°° 

acrid and corrosive poisons : he considers 3 
it a very energetic poison. The berries of D. Laureola and — 

: 

2 
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Il. MONOPETALEZ. 

Dicotyledonous plants with a monopetalous corolla. 

I. HYPOCOROLLEZ. 

Monopetalous dicotyledonous plants with hypogynous stamens, 
mostly inserted in the corolla, and inferior ovaries. 

5 

49. PLANTAGINER. 57. Jasminezx. 
50. PLumBaGInes. 58. VERBENACEZ. 
51, Prrwcnacez. 59. LaBIaTx. 
52. GLopuLARINER. 60. BoraGinEz. 
53. OroBpancne. 61. CoNnvoLVULACEA. 

54, ScropuunarInex. 62. BIGNONIACEZ. 
55. SoLangm,. 63. GENTIANEZ. 

56. AcanrHAces. 64. ApocYNE2. 

ORDER XLIX. 

PLANTAGINEZ. 

Cuaractens,—Herbs, with ribbed leaves, mostly radical s 
Powers in spikes on a scape, hermaphrodite (rarely unisex- 
ual); calyx persistent, of 4 divisions ; corolla tubular, 4- 

wed ; stamens 4, inserted into the corolla, and alternate 
‘With its segments, anthers versatile ; ovary 2 (seldom 4) ve 
velled, with a filiform style: pericarp a 2-celled 2-valved 
*apsule, with a transverse dehiscence. eee 

Exampres.—Greater Plantain (Plantago major 
tain Shore- ] (Litt Na 1 , is.) The 1 : er 

Senera is moneecious, and its flowers are solitary. . 
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ria and P. Psyllium are emollient, and contain a large 

_ quantity of mucilage; they were at one time used for colly- 

ria. They are also used to prepare and stiffen muslins. P._ 

Ispaghula is much used in India, from the emollient quality ” 

of the seeds, 4 

There are no poisonous plants among the Plantaginee. 

ORDER L. 
+ 

PLUMBAGINEZ. 4 

Cuaracrers.—Herbs or shrubs, with alternate or radical — 

leaves sheathing at the base; inflorescence a spike, capitu- a 

lum, or sort of panicle; calyx tubular and persistent, plait- : 

ed; corolla of 5 divisions, (sometimes very deep, almost po- — 

lypetalous) ; stamens 5; ovary superior, 1-celled, 1-seeded, — 

ovule pendulous, attached to the apex of a filiform podo- — 

sperm, which rises from the bottom to the top of the cells 

styles about 5, with the same number of stigmas; pericarp 4 

capsule, covered by the calyx, sometimes indehiscent, or de- _ 

hiscing by 5 valves. 3 

Exampies.—Thrift (Statice Armeria, or Armeria vulga- 

ris); Armeria maritima (Sea. Gillyflower ), Leadwort 

(Plumbago europe a, Taxanthema. 

 Meprctnat Prorerties.—Many of the plants in this fa- 
mily are acrid and astringent; Statice caroliniana (Marsh 

Rosemary) is said to possess the latter property in a high 
degree. Armeria vulgaris is an active diuretic. The fresh 
leaves and root of Plumbago europea are extremely acrid 

and caustic; the leaves are employed in some cutaneous dis-_ 

eases. P. scandens is also very acrid, and is called Herbe du 
- Diable in St. Domingo.—Lindley. P. rosea has similar 

= 

aoe 
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ORDER LI. 

PRIMULACE#, 

_ Cuaracters.—Herbaceous plants with the limbs of the 

calyx and corolla usually 5-cleft, stamens opposite the seg- 
ments of the corolla, and 5 in number; a 1-celled ovary, 
with numerous ovules on a free central placenta, 1 style, a 

capitate stigma, and a dehiscent capsule. 

Exampies.—Primrose (Primula vulgaris), Water Violet 
(Hottonia palustris), Sow-bread (Cyclamen europeum), 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 flowers, which has rendered the Cow- 
slip (Primula veris) and Primrose such universal favourites. 

ORDER LIL 

GLOBULARINEZ. 

Cuaracters.—Tetrandrous plants, with a bilabiate co- 

rolla, a 1-celled, 1-seeded ovary, and an indehiscent peri- 

carp; inflorescence a capitulum. 

Exampue.—Blue Daisy (Globularia). The leaves of 
— Globularia alypum are bitter and acrid, and deemed purga- 

ORDER LIL 

_ OROBANCHEZ. 
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mens; a l-celled ovary, with 2 or 4 many-seeded parietal 
placente ; and 1 style, with a 2-lobed stigma. 

Examptes.—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,—Antir- 
rhine and Rhinanthacee, De Cand. 

Cuaracters.—Herbs (rarely shrubs), with leaves mostly 

opposite, sometimes alternate or whorled ; flowers in spikes 
or racemes, or axillary ; calyx monosepalous, persistent, 4, 
but generally 5-cleft, often unequal ; corolla deciduous, more 
or less irregular, imbricated in xstiyation; stamens 2, or 4 
didynamous, attached to the corolla ; anthers 2, or by growth 
together, 1-celled ; ovary superior, many seeded ; style 1; stig- 
ma simple or two-lobed ; pericarp a 2-celled capsule, dehisc- 
ing by 2 valves,—each sometimes bearing on the middle of its _ 
internal surface one part of the dissepiment, which is formed _ 

_ of the incurved margins of the valves,—by 4 valves,—or by 
pores at the upper part of each cell (Antirrhinum); seeds — 
many, fixed to a central placenta, and having a fleshy albu- — 

- men. 

_ _Exampres.—Speedwell (Veronica), Snap-dragon (Antir- _ 

rhinum), Foxglove (Digitalis), Yellow Rattle (Rhinanthus), 
_Cow-wheat (Melampyrum). Many of the Scrophularinee 
turn black in drying. 

This family bears a considerable Siastahianas to the So- 
The latter have alternate leaves, a regular corolla 

din eta and stamens +e | in m mumber. 1 to the 
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lobes of the corolla. The Scrophularineee have opposite 
leaves, an irregular corolla, imbricated in estivation, and 2 
or 4 didynamous stamens. 

Mepicinat. Propertres.—These are various, but most 

of the plants in this family are somewhat acrid. The leaves 

of Brooklime (Veronica Beccabunga) are bitter, acrid, and 

Somewhat stimulant and diuretic; they are also deemed 

antiscorbutic. The leaves of Veronica officinalis are bitter 

and aromatic. V. Chamedrys, 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 anirritative poison.”—Dr. A. T. Thomson. Its proper- 
ties reside in a bitter matter of aresinous character. Knot- 
ty-rooted Figwort (Scrophularia nodosa) has a place in the 
Pharmacoperias, as diuretic and sedative, and S. aquatica is 

gative: they are seldom, if ever, used. The most nota- 

e plant in this family is Purple Foxglove (Digitalis purpu- 

) : the leaves and seeds of this plant are powerfully sedative 
and diuretic, and the various preparations are deemed of 

great value when it is wished to diminish the force of the 

irculation, and lessen the heart’s action. Its properties are 

said to depend on an alkaline principle, which has received 
name of Digitaline. Eye-bright (Euphrasia officinalis) 

bitter and slightly aromatic, and was formerly used in 

of the eye. Linaria vulgaris ( Antirrhinum Linaria) 

and L. cymbalaria, have been used as diuretic ; the former 

48 purgative also, the latter as antiscorbutic. 
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"poisonous : it may be considered an acro-narcotie or seda- 
tive poison. ' 

. ORDER LV. 

SOLANEZ. 

Cuaracters.—Herbs or shrubs, with alternate undivided 
(sometimes lobed) leaves, and flowers variously arranged; 
calyx monosepalous, in 5 (rarely 4) divisions, more or less 
deep, persistent ; corolla with a plaited «stivation, rotate, 
funnel-shaped, or campanulate, with the limb 5-cleft, (rarely 
4), regular (except in Verbascum) ; stamens 5, (occasionally 
1 somewhat abortive), inserted in the corolla, and alternate 
with its segments; anthers dehiscing longitudinally, occa- 
sionally by pores at the apex; ovary 2-celled, with 2 many- ; 
seeded placente; style and stigma simple; pericarp a 2~ 3 
celled 2-valved capsule (Datura is 4-celled and 4-valved), or 4 

a berry 2-celled ; or with many cells from enlargements of 
the placenta; embryo curved, in the interior of a fleshy al- 
-bumen ; radicle next the hilum. 

_Nolana has a 5-lobed ovary, each lobe having 1 or 2 1- 
seeded cells. Nicotiana multivalvis has several cells exter- 

___ nal to the 2 central ones of the ovary. : 
- Exampres.—Henbane (Hyoscyamus niger), Deadly night- 

shade or Dwale (Atropa Belladonna), Potato (Solanum tu- 
_ berosum), Tobacco (Nicotiana Tabacum). ig 
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tries 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 (Solanum melon- 

gena or S. esculentum) is much used as an article of food in 

the West Indies, and in some provinces in France. The - 

fruit of S. lycopersicum (Tomato or Love-apple) is frequent- 

ly used for sauces; and the fruits of other species of Sola- 

num, belonging to the Tomato section, are eatable. All 

these, however, are exposed to heat before being eaten, to 

expel a volatile poisonous matter. “ It is stated that the 

poisonous species derive their properties from the presence 

of a pulpy matter which surrounds the seeds; and that the 
wholesome kinds are destitute of this pulp, their fruit con- 

sisting only of what botanists call the Sarcocarp; that is to 

say, the centre of the rindina 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. frutescens and C. baccatum have similar properties. he’ 

fruit of the Winter Cherry (Physalis Alkenkengi) is also 

used as a condiment. Tobacco is procured from several 

species of Nicotiana.—American from N. Tabacum—Per- 

sian, from the NV. persica—that grown in Turkey and Syria 

from N. rustica. 

_ Meprciwat Properttes.—The general character of this — 

family, in a medicinal point of view, is narcotic. The root — 

and leaves of Atropa Belladonna are powerfully narcotic. 
_Mr. Brandes discovered in this plantan alkali (Atropia),on 
which its narcotic properties depend, 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 
operation for cataract: abroad, it is used in} hb. 

_ The herb and seeds of Henbane (Hyoscyamus niger) are 
harcotic, and used in the same way as een 



294 MONOPETALEZ—HYPOCOROLLE®. 

posites The extreme twigs of Woody Nightshade or 

Bitter-Sweet (Solanum Dulcamara) and S. nigrum, are nar- 
cotic, diaphoretic, and diuretic, but little used: an excellent 

bitter and tonic, said to be nearly equal to that of Cinchona, 

is obtained from the Solanum pseudo-quina. Solanum also 

contains a vegetable alkali (Solanine). The herb and 

seeds of Thorn Apple (Datura Stramonium) are of a some- 

what similar nature ; smoking the plant has been recommend- 

ed during the paroxysm of asthma. _ Mr. Brandes has 
found in D. Stramonium a vegetable alkali (Daturine), on 
which its properties seem to depend. Datura Tatula and 

Datura ferox have similar properties. Physalis somnifera 

is narcotic. The fruit of the Winter Cherry (Physalis 
Alkenkengi ), is diuretic. The'leaves of the Tobacco plant, 
(Nicotiana Tabacum) are narcotic, catharic, emetic, diure- 

tic, or errhine, according to the mode in which they are em- 
ployed. Their use in the form of snuff or for smoking, is 
well known. The fruit of Capsicum annuum is an active sti- 

mulant and carminative, and is said to be destitute of any 

narcotic property. The leaves of the Mullein (Verbascum 
Thapsus) are gently anodyne and emollient. 

Officinal Planis. 

Atropa Belladonna. Nicotiana Tabacum. 
Solanum Dulcamara. Verbascum Thapsus. 

Hyoscyamus niger. Capiscum annuum. 

_____Daturus Stramonium. 

_ Porsonous Propertres.—All the plants of the above list, 

__ violent nareotic poisons. The Mandragore, a powerful poi- 
son, is a species of Atropa (A. mandragora :) the root is 

_ the most dangerous part of the plant, but the fruit is also 
poisonous. The berries of the A. Belladonna have some- 

_ times proved fatal to children. The volatile oil obtained 
from the leaves of Tobacco is a most virulent poison, and — 

sed by the Hottentots to poison snakes: ote eee 
cept —— 
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ORDER LVL. 

ACANTHACE. 

Cuaracters.—This family resembles the Scrophularinez. 

They are distinguished by having bractez (3) to each flower, 

_ an imbricated calyx, a bilabiate corolla, a capsule dehiscing 

_ with elasticity into 2 valves, and an embryo with large coty- 

ledons, and no albumen. The cells of the ovary are 2, and 

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 antispas- 

modic, 

ORDER LVII. 

JASMINE. 

Jasminee and Oleacee, Lindley.—Oleinee. 

Cuaracters. — Trees or shrubs, with opposite leaves, 

_ simple or pinnate, and having their inferior surfaces often 

dotted ; inflorescence a raceme, panicle, or corymb ; flowers 

_ or divisions, persistent ; corolla regular, with a limb of about 

_ 4or 5 (or 8) divisions ; stamens 2, inserted in the corolla; 

ovary 2.celled, each cell 2-seeded (or 1 seeded); style 1; 

_ Containing 1 or 2 seeds, or a berry aiteote with from 1 to a 

_ 4 minute nuts. 

_Examptes.—Lilac (Syringa vulgaris), Privet (Liguatran 

oceasionally dicecious ; calyx monosepalous, of 4 or 5teeth 

_ stigma 2-lobed or bifid ; pericarp a capsule of 2 cells, each oe 
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twining, have erect ovules, corolla imbricate in zstivation, of 
5 or more divisions, and have little albumen in the seed. The 
Oleacee have pendulous ovules, corolla valvate in estivation, 
and of 4 divisions, and a large fleshy albumen. 

Economicat Prorerties.—Olive Oil is the expressed oil 
of the pericarp of Olea europea, and is the only instance 
(except Melia, and the orange tribe,) of a fixed oil being pro- 
cured from the pericarp ; fixed oils are almost always con- 
tained in the seed. In some parts of Italy the manna which 
exudes from the Ornus europea (Fraxinus Ornus) is used 
instead of sugar. The Chinese give Tea an aromatic fla- 
vour by the leaves of the Olea fragrans. Oil of Jessamine 
is the produce of Jasminum officinale and J. grandiflorum. 

MepicinaL Propertries.—Olive oil is demulcent and 
laxative ; it is mostly employed asa vehicle for more active 
medicines, or for ointments. The leaves are bitter and as- 

tringent, and have been recommended as a substitute for 
bark by M. Didot. The young capsules of Syringa vulgaris 
are said to be tonic and febrifuge.—Richard. The leaves 
of Common Ash (Frazxinus excelsior) have similar properties. 
Manna is an agreeable laxative, but principally used along 
with other medicines: it is obtained from the Frazinus ro- 
tundifolia as well as from F. Ornus (Ornus r. and Or- 
nus europea.) The flowers of White Jessamine (Jasminum 

officinale) were formerly used as antispasmodic; they have 
_ an agreeable aromatic perfume. 

Ornus s europea (Fraxinus — 
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ORDER LVIII. 

VERBENACEZ, 

_ Cuaracters.—Trees, shrubs, or herbs, with opposite or 
whorled leaves, corolla irregular, often bilabiate, 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. 

Examp.es. — Vervain (Verbena officinalis), Teak-tree 
(Tectona grandis.) Vervain is emollient, but scarcely ever 
used: it was highly prized by the ancients asa remedy for a 

variety of diseases. 

ORDER LIX. 

LABIATZ. 

Cuaracters.—Herbs, or shrubs, with a quadrangular 

stem, opposite leaves containing much aromatie volatile oil, 
flowers in axillary whorls: calyx monosepalous, tubular, 

with 5 or 10 teeth or divisions, somewhat bilabiate, persis- 
tent ; corolla tubular, bilabiate, the upper lip entire or bifid, — 

the lower one 3-lobed, and larger than the other ; stamens 
inserted in the tube of the corolla, 2, or more often 4 didy- _ 

namous ; anthers 2 celled, or 1-celled from confluence, or 1 

Being abortive; ovary deeply 4-lobed, each lobe 1 seeded; 

style simple, and stigma bifid; a fleshy disk at the base of 
the ovary ; ovule erect ; pericarp, consisting of 4 indehis- 
neon arpee ese ee 
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(Lavandula vera), Meadow Clary or Sage (Salvia offici- 

nalis.) 3 

These plants resemble the Boracinez. The LasraTz 

are distinguished by the square stem, the oil in the leaves, the 

stamens 2 or 4, the irregular corolla, and the leaves opposite. 

The Boracine have round stems, leaves rough with hairs 

or bristles, and alternate, the = usually regular, and 

stamens generally 5. 

Economica Properties.—All the plants in this family 
contain an aromatic volatile oil, and many of them are used 
as condiments or seasonings, as Spearmint (Mentha viridis), 
Thyme (Thymus vulgaris), Savory (Satureia hortensis), 
Basil (Ocymum basilicum), Sweet Marjoram (Origanum 
Majorana). Others also might be used, but these are pre- 
ferred. Lavender Water, according to M. Richard, is pre- 
pared from Lavandula vera. Dr Hooker states that Wood 
Germander (Teucrium scorodonia) has been sometimes 

substituted for Hops: it is very bitter. 

_ Meprernat. Proprertres.—The Labiatzare characterised 
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 de- 

os pendent on a gum-resinous matter, and which gives them 
tonic virtues.. The latter quality is predominant in Wood 

Germander (Teucrium scorodonia), and in Yellow Bugle 
(Ajuga chamepitys). Their general character is stimu- 
lant and carminative, and a few are Bis ace 

__ as Peppermint (Mentha piperita.) Oil of Spearmint, and- 
_ Spearmint water, are prepared from M. viridis. Oil of 

Thyme is srepaned from Origanum vulgare (Wild Mar-. 
Joram). Ground Ivy (Glechoma hederacea, or Nepeta h.), 
has a popular reputation as a pectoral. Rosemary is said 

‘used in preparing Hungary water and Eau de Colugne. q 
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of Origanum majorana is very acrid ; Hyssopus officinalis 
Satureia montana also are acrid. The following 

are the plants of this family mentioned by the pharmaco- 
; 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 Hyssop.) 
Lavandula Spica (L. vera.) 
Marrubium vulgare (White Horehound.) 

Melissa officinalis (Common Balm.) 

Rosmarinus officinalis (Rosemary. ) 

There are no poisonous plants among the Labiate. 

- ORDER LX. 

BORAGINE#. 

Asperifolia, Linn. 

-Cuaracters.—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, sometimes axillary and solitary: 

calyx: monosepalous, of 5 (seldom 4) divisions more or less 

ee Persistent ; corolla mostly regular, 5 teeeele ate 
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lous, style 1, stigma simple or 2-lobed; ; ‘ic 
a 4-celled 4-seeded berry or capsule, mostly of 4 acheniums, ~ 
separate, or united at the base ; seed destitute of albumen. 

See Lanrarz for the distinctions between Boraginee and 
Labiate. 

Examptes.—Viper’s Bugloss (Echium vulgare), Borage 
(Borago officinalis), Common Comfrey (Symphytum offici- 
nale.) Anchusa tinctoria, Onosma echioides, Lithospermum 
tinctorium, and Echium rubrum, are used by dyers; their 
roots are known by the name of Orcanette.—Richard. 

Mepictnat Properties.—These are not of much interest. 
_ The roots and leaves of the Boraginee contain a considera- 

ble quantity of mucilage; and this seems to be the leading 
character of the order. Hound’s Tongue (Cynoglossum 

_ officinale) is emollient, and anodyne from a narcotic princi- 
ple. Borago officinalis is emollient and slightly diaphoretic 
and diuretic ; it contains nitrate of potassa. Comfrey (Sym- 
phytum officinale and S. tuberosum) contains mucilage very | 
abundantly. Lungwort (Pulmonaria angustifolia) resem- 
bles Borage in its properties. Dyers’ alcanet (Anchusa 
tinctoria) has a place in the pharmacopeias, but is only used 
as a colouring matter for oils and ointments. 

Officinal Plant. 

Anchusa tinctoria. 

ORDER LXI. 

CONVOLVULACEZ. 

| Guanacrans.—Herbs or shrabs, often milky, with slender 
twining stems, and alternate leaves without stipules ; flowers 

lary or terminal ; calyx of 5 deep divisions, persistent, im- 
ea unequal 5 geile, a = 
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plaited, with the limb entire or 5-lobed; stamens 5, inserted 
in the lower part of the corolla, and alternate with its lobes ; 

ovary simple, 1- to 4-celled, each cell having a few erect 

ovules ; style simple, or of several divisions ; a disk present ; 

pericarp a capsule, 1- to 4-celled, enveloped by the calyx ; 

embryo curved, in a mucilaginous albumen, and with the co- 

_ tyledons plaited or shrivelled. 

This family is distinguished from the Boraginee by the 

- plaited corolla, capsular pericarp, structure of the embryo, 

and twining habit. ‘ 

: Examptes.—Bindweed (Convolvulus sepium), Dodder 

(Cuseuta Epithymum.) 

Economicat 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 principle and violent purgative quality which 

reside in the roots of most of the Convolvulaces ; the root 

of C. edulis is also edible. 

Mepicinat Propertres.—The valuable properties found 

in this family reside in the genus Convolvulus. The roots 
contain an acrid juice, which, when dried in the sun, furnish- 

es a resinous matter, as in the Scammony (C. Seammonia), 

which is a well known and powerful cathartic. The pow- 
dered root of Jalap, formerly referred to Convolvulus Jala- 
pa (Ipomza macrorhiza), now to Ipomea Jalapa (1. purga), 

is another valuable cathartic obtained from this family. 

States that C. mechoacan, C. sepium, C. Soldanella, C. al- 
theoides, and C. arvensis, have similar properties. — ce 

— Convolvulus sepium and C. Soldanela. are now placed in the oe 

Turbith root, obtained from Ipomea Turpethum, or C. 
Turpethum, is also a drastic purgative ; and M. Richard oe 
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to possess any purgative properties. Ipomea orizabensis, I. tu- — 
berosa and J. cathartica possess properties similar to Jalap. 
The Mechoacan root, used as a gentle purgative in Mexico, is 
considered to belong to some species of Ipomea. Pharbitis 
nil (Convolvulus nil), has a cathartic power in the seeds, 

from which it is used in India. : 

Officinal Planis. 

Convolvulus Jalapa (or Ipomea Jalapa.) 
Convolvulus Scammonia. 

ORDER LXII. 

BIGNONIACE#, 

An 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 LXIIL 

GENTIANZ, 

Curation zeae (rarely shrubs) with opposite entire 
ribbed, often sessile leaves ; flowers axillary or terminal ; 
calyx monosepalous, usually of 5 divisions, persistent ; co- 
_ rolla regular, tubular, usually of 5 lobes, or the same num- 

= _ ber as those of the calyx, estivation twisted and imbricated, 
"persistent ; stamens generally 5, inserted upon the corolla, __ and alternate with its segments ; ovary simple, 1- or 2-celled, 

many-seeded ; style simple or bifid; stigma 2-lobed, or 2 
stigmas ; pericarp a 1- or 2celled, many-seeded berry, oe 4 

; — 2-valved, with a central = when . 
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_ there are 2 cells, and 2 parietal ee eH where there is only 
leell. — 
The Gentian resemble the Apocynez considerably. The 

_ former are distinguished by being generally herbs, having a 

_ persistent corolla, with an imbricated exstivation, pericarp a 

capsule, and no milky juice. 

% Exampies.—Centaury (Erythrea Centaurium), Buck- 

_ bean or Marsh Trefoil (Menyanthes trifoliata) Field Gen- 

_ Mepictnat Prorerties.—Bitterness is the prevailing pro- 
_ perty of this order ; the plants it contains are generally tonic — 
and stomachic. Yellow Gentian (Gentiana lutea) is much 

_ employed in medicine on account of these valuable qualities ; 

_ the root is the part used. G. purpurea, G. punctata, and G. 

Pannonica possess similar properties, and are used in Ger- 

many ; and G. Amarella, G. cruciata, G'. campestris, and 

enyanthes trifoliata are also bitter, and sometimes used. 
G. Catesbai is used in North America as a substitute for 
G. lutea. Erythrea Centaurium is the centaury of the 
pharmacopeeias ; 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 marilandica) is 
_ purgative and anthelmintic. Frazera carolinensis has the 

Properties of calumba root. 

Officinal Plants. 

Gentiana lutea. 

Erythrea Centaurium. 

Menyanthes trifoliata. 

Spigelia marilandica. 
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ORDER LXIV. 

APOCYNE#. 

Apocynee and Asclepiadee, Lindley ; Strychnee, De Cand. ; 
Vinceea, De Cand. 

Cuaracters.—Milky herbs, shrubs, or trees, with entire — 
opposite or whorled leaves without stipules, but with glands 
or ciliz on the petioles ; flowers in a sort of corymb, umbel, 
or raceme: calyx monosepalous, of 5 divisions, persistent ; 
corolla monopetalous, 5-lobed, sometimes with appendages 
at the orifice of the tube, deciduous ; stamens 5, inserted 
upon the corolla, alternate with its segments, sometimes mo- 
nadelphous and surrounding the ovary, the anthers close to | 
the stigma; pollen sometimes pulverulent, sometimes united _ 
in masses, occasionally 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 sometimes 
united at the apex into 1 stigma, often short ; pericarp a fol- 
licle, of which there are 2, a drupe or capsule, (rarely a berry), 
dehiseing by a longitudinal suture ; seeds with an embryo 4 
in a small fieshy albumen, some having an appendage of — 
dewny. hairs. ‘ 

__ This family has been divided into two sections ; the Ascle- 
sini, which have the stamens united, the orifice of the co- 
rolla with five appendages, the estivation imbricate, and the 

pollen in masses ; and the true Apocynea, with the stamens _ 
oo distinct, he cree of the corolla generally naked, the esti- _ 

eek Asclepiadee ; Swallow-wort (Asclepias), 
Cynanchum, Mudar plant (Calotropis Mudarii, or C. gigan- 
tea): 2. Apocynee ; Periwinkle (Vinca major) Dog’s-bane — 
a tne once cara << 
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- Economica Properties. —‘“ We find some nutritious — 

plants in this family ; but these are always among the her- 
baceous species, at an early period of their growth, when the 

ascending sap, formed of an abundant aqueous juice, has not 

yet been formed into proper juice by the operation of vege- 

tation. 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 family. The greater part of them are acrid and poi- 

sonous, but notwithstanding some are very agreeable eating, 

as the Couma and the Carina edulis in Nubia, the Strychnos 

pseudo-quina in Brazil.” —Richard.” The pulp of the fruit 

of Strychnos Nux-vomica is said to be eaten without any in- 

jurious consequences. The Hyahya or Milk-tree of Deme- 

rara is the Tabernemontana utilis of this order. Caoutchouc 

is obtained from it, and abundantly from Urceola elastica. 

Asclepias lactifera yields abundantly a milky juice, used as 

food by some Indians. The Kiriaghuna plant (Gymnema 
lactiferum, or Cow-plant of Ceylon), also furnishes a nutri- 

tious milk. 

Meprcinat Propertres.—These are various. Most of 

the plants in this family contain an acrid milky juice
, and fur- 

nish valuable medicines in India, Africa, and America. 

Some are emetic, others purgative, others bitter and tonic, 

and some are naréotic. The leaves of Cynanchum “Argel, 

C. ole@folium are often mixed with senna, and they pos- 

sess similar properties. The concrete juice of C. monspelia- 

um is violently purgative, and is sometimes called Seam- | 

‘Tony of Montpellier. Dog’s-bane (Apocynum androsemi- 

; Ipecacuanha and As
clepias curassavica 

are on ti mes us od . 

instead of the true Ipecacuanha root. The leaves of Peri- 

“pe (Vinca major and V. minor) are 
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used, and are powerfully stimulant, exerting their action — 
chiefly on the nervous system. The vegetable alkali Strych- 

nia 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 (S. Jg- 
natia) is much less active, and has been used in cholera in 
India. The bark of S. pseudo-quina is astringent and bit- 
ter, and resembles quassia and gentian : it is much employ- 
ed as tonic and febrifuge in Brazil. The wood of the root 
of Strychnos colubrina is the Lignum colubrinum esteemed in 
India as a cure for the bite of snakes and intermittent fevers. 
The Lignum colubrinum, formerly esteemed as a cure for 
paralysis, was procured from the Strychnos ligustrini. The 

root of the Yereum or Mudhar plant (Calotropis gigantea, 
or Asclepias g.) is much used in India as an alterative, sti- 
mulant, and sudorific. Dr Duncan has discovered in it a pe- 
culiar principle, which he has called mudarine. For a full 

account of the uses of the various plants in this useful and in- 
teresting family, I must refer to Dr. Ainslie’s Materia Indica. 

Officinal Plant. 

Strychnos Nux-vomica. 

_ Poisonous Prorerties.—The acrid juice in which the — 
_ plants of this family abound is, in many cases, extremely — 
_ poisondus. 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 prov- _ 
oe to persons who have merely been exposed to the _ 
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doses. St. Ignatius’ bean (the fruit of Strychnos Ignatia), 

§. colubrina, and the Upas tieute, (with which the Ja- 

vanese poison their arrows), owe their poisonous properties 

_ to the presence of Strychnia. The Upas tieute is said to be 

a species of Strychnos. The seeds of the Tanghin tree 
(Cerbera Tanghin) and C. Manghas, which grow, the first in 

Madagascar, the second in the East Indies, are powerful 
poisons. Camerarea latifolia (Bastard Manchineel) yields 

4 juice which is said to be highly poisonous. 

2. PERICOROLLE. 

Monopetalous dicotyledonous plants, with perigynous stamens. 

65. STyRAcEz. . 66. ErRicInEz. 

67. CaAMPANULACE. 

ORDER LXV. 

STYRACEAZ. 

‘Diospyree, Rich. 

 Cuaracters, — Trees or shrubs with simple alternate 

leaves without stipules, and axillary flowers and scaly 

bracteas ; calyx monosepalous, sometimes entirely free (hy- 

Pogynous), sometimes united by its base or altogether with 

the ovary, of 4 or 5 unequal divisions, persistent ; corolla 

_ imbricate in estivation, divided; stamens inserted on the 

Corolla, with the filaments sometimes irregularly united by 

base ; anthers innate ; ovary sometimes superior, some- 

times inferior or semi-inferior, generally 4-celled (3 or 

ch cell having 2 or 4 ovules, of which half are erect, the 

—: style simple, generally with a 4-lobed 

pericarp dry or fleshy, ea me in the — some. 

: with 3 oF 3 or a L-seeded peed 30 
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by abortion; embryo long, contained in a hard or horny 
albumen. 4 

Examptes.—Benjamin-tree (Styrax Benzoin), Symplocos, — 
Alstonia, Indian Date Plum (Diospyros). % 

Mepictnat Prorerties.— 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 benzoin, which 
contains a large quantity of benzoic acid, is obtained in a 
similar manner from Styrax Benzoin, and is of a similar me- 
dicina] character. : 

Officinal Plants. 

Styrax officinale. 
Styrax Benzoin. 

ORDER LXVL 

ERICINES. 

Ericinee aod Vaceinee, Richard’s Histoire Naturelle Medicale ; 
Erica and Rhododendra, Juss. 

_ Cuanacrers.— Arbuscles or shrubs, with alternate oppo- 
_ Site, or whorled leaves, without stipules ; flowers mostly in 

spikes or racemes; calyx monosepalous, of 4 or 5 teeth or 
__ lobes, sometimes adhering to the ovary (superior), and per- 

‘or apex of the 2-celled anthers; anthers dehiscing by 3 ovary sometimes free, sometimes adhering to the (OF 4 or 5 many-seeded cells, with one sty 



and | stigma; pericarp a 4- or 5-celled 4- or 5-valved cap- 
sule, often accompanied by the calyx, many-seeded, with cen- 
tral placenta, or a 4- or 5-celled berry, crowned by the teeth 
of the persistent calyx; seeds minute, with a fleshy albumen. 

The true Ericinee have a superior ovary, and a capsular 
pericarp. The Vaccinee have an inferior ovary (adhering 

the calyx), and the pericarp a succulent berry: perhaps 
the Vaccine might be placed under Epicorollez. : 

-Exameres, — Ericinee ; the Rhododendrons, Azalea, 
: Winter-green, Bearberry (Arbutus), Heath (Erica) : Vae- 
cinee; Bilberry (Vaccinium myrtillus). 

Economicat Properties.—The use of Cranberries for 

tarts, &c. is well known ; they are the berries of Vaccinium 
Oxycoccos (Oxycoccos palustris), and V. macrocarpum. The 

Bilberry or Whortleberry, (V. myrtillus) is much eaten in 
Scottish Highlands. The berries of the Strawberry- _ 

(Arbutus Unedo) are eaten in some places, and wine is — 
from them. In Canada the leaves of Ledum palustre 

used by the hunters in lieu of tea.—Dr. Hooker. 

Mepricrnat Prorertres.—A sharp, sour, or bitter taste, 

the characteristic of almost all the organs of the plants 
hich compose the Ericinee, and they are generally diure- 

tic and astringent. The leaves of Bearberry, Arctostaphylos 
Uva-ursi (Arbutus wa-ursi), are tonic, diuretic, and astrin- 

gent, and contain tannin and gallic acid. The herb of 

ves of Golden-flowered Rhododendron (R. chrysanthum) 
astringent, bitter, and narcotic. This, and another spe- 

R. ferrugineum, are much used in Russia. — é 
‘maximum (American Rese-by) i stringent ond 

be a narcotic poise: 
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inter-green (Pyrola umbellata or Chimaphila u.) is diu- : : 

and tonic, and much used in North America. The — 
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Officinal Plants. 

Arctostaphylos uva-ursi (Arbutus uva-ursi.) 
Chimaphila corymbosa (Pyrola umbellata). 
Rhododendron Chrysanthum. 

Potsonous Prorerties.—The acridity of Kalmia latifolia j 
is so great as to render it poisonous, The honey which bees — 
prepare from the materials they find in the flowers of Azalea 4 
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. maximum are to be suspected. Ledum is said to be very 
narcotic. 

ORDER LXVII. 

CAMPANULACEZ. 

Lobeliacee and Campanulacee, Lindley. 

Cuaracters.—Herbs or shrubs, with a milky juice ; leaves 
alternate, without stipules, simple ; calyx 5-lobed, persistent ; 
corolla monopetalous, inserted in the calyx, 5-lobed or 5- 
cleft, persistent , stamens on the calyx, alternate with the 
lobes of the corolla (anthers cohering in Lobeliacez) ; peri-- 
arp a capsule, 1 or more celled, many-seeded, dehiscing at _ 
the sides or apex. 

__ This Order is exemplified in Bell-flower (Campanula), 
 Rampion (Phytewma), and Lobelia. It possesses little inte- 

rest, except for the beauty of some of the species, as Bel 
flower. Lobelia tupa, L. longiflora, and several other spe- 

___ eies, are said to be poisonous. Lobelia siphilitica and L. 
__ flata (Indian Tobacco) are now used medicinally. They are 

: acrid, narcotic, and emetic. nes des anes r 
— in Asthma. 
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3. EPICOROLLEZ. 

Monopetalous dicotyledonous plants, with epigynous stamens, 

Orders. 

68. Composira. 72. CINcHONACES. ig 
69. Dresacex. 73. CapRIFOLIACE. — 3 

70. VaLERIanes. 74, LoRANTHEE. 
7. Rusia cea. 

ORDER LXVIII. 

COMPOSITA2. 

Symantheree, Rich.—Syngenesia, in the artificial system of 

Linneus. 

Cuakactens.—Herbs. or shrubs, with alternate (rarely 
site) leaves, without stipules ; flowers very minute, unit- 

ina head or capitulum on a common receptacle, sur- 

inded by an involucre, unisexual or hermaphrodite, some- — 

neuter ; calyx closely united to the ovary, incorporat- 

‘with it, and generally terminating in several epigynous 
irs or feathers, called pappus ; corolla ligulate or tubular, 

‘4 or 5 teeth, generally deciduous ; stamens 5, with the 

ents distinct, but the anthers united, and forming 
) estate surrounding the style; ovary i 
i, with 1 erect ovule, and Yale ih 
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into three tribes; the Cynarocephale (Carduacez, Rich.), 

Cichoracex, and Corymbiferz. 
1. CynarocepHaLsz.—In this tribe the florets of the ca- 

pitulum are all tubular ¢ ‘flosculous): Thistle (Carduus), 

Artichoke (Cynara) are examples. 

2. Crchoracex.—In this tribe all the florets are ligulate 

(semi-flosculous), as in Lettuce (Lactuca), Dandelion (Leon- 

todon). 
3. CoryMBIFERS. Se this tribe the florets are tubular 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). 
Another division is now added, bilabiate, in which the 

corolla is 2-lipped—called Muristacez. 

EconomicaL Propertires.—These are of little interest 

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 an agreeable aroma, and are used 

‘for seasoning. Among the Cynarocephale, we have the 

Artichoke (Cynara Scolymus), the fleshy receptacle of the 

young flower of which is deemed a luxury. Among the 

Cichoracee, we have Lettuce, a cooling and agreeable salad, _ 

the leaves of Lactuca sativa; Endive (Cichorium endivia) — 

also a favourite salad ; and Succory or Chiccory (Cichorium — 

_ Intybus), the leaves of which are used as a salad, and th 

dried root has been recommended as a substitute for Coffee. 

MepicrnaL Propenties.—Bitterness i is the leading cha- 



ina even emetic; Pellitory of Spain (Anthemis Pyrethrum, 
omsagh aa P.) the root of which is stimulant and siala- 

gogue; Leopard’s-bane (Arnica montana) a very active me- 

dicine, its leaves and flowers being stimulant, diaphoretic, 

‘narcotic, and emetic and cathartic in large doses, while 
the root is tonic and aromatic; Tartarian Southernwood or 

ormseed (Artemisia Abrotanum), the tops and seeds of which 

tonic and anthelmintic; Common Wormwood (Artemi- 

Absinthium), the leaves and tops of which have similar 

medicinal virtues, and are said also to have a narcotic pro- 

: Artemisia Moxa, the downy parts of the leaves of 

ich form the Chinese Moxa; Elecampane (Inula Helen- 
), the root of which is tonic, diuretic, and expectorant ; 

‘ansy ( Tanacetum vulgare), the leaves of which are reckon- 

ed tonic and anthelmintic; and Colt’s-foot (Tussilago Far- 

fara), the leaves and flowers of whieh are demulcent and ex- 

‘ant. 

There are only two medicinal plants among the Cynaroom 

Burdock (Arctium Lappa or Lappa Minor), the 

‘seeds and root of which are said to be diuretic and diapho- — 

, and Blessed Thistle (Centaurea benedicta or Cnicus 

benedictus) the leaves of which are tonic, diaphoretic, or 

emetic, according to the dose: Common Star Thistle 
Centaurea Calcitrapa) is extremely bitter. 

The Cichoracee abound in a milky juice, which is very 
hitter, and often narcotic. The milky juice of the Garden 

Lettuce (Lactuca sativa) is the Lactuearium of the Edin- 

burgh Pharmacopeeia, the medicinal properties of which are 

similar to those of opium. The expressed juice of Strong- 

scented Lettuce (Lactuca virosa) is also powerfully narcotic 
and diuretic. Dandelion (Leontodon Fargpornn ts or Taraz- 

MONOPETALEZ—EPICOROLLER. SB 
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and the flowers of which furnish a yellow dye, and also a red 

dye which is the basis of rouge; Milk Thistle (Carduus 
Marianus or Silybum Marianum); Common Blue-bottle | 

(Centaurea cyanus); Grand Centaury (C. centaurium); _ 

Carlina acanthifolia; Mountain Cud-weed (Gnaphalium 

dioicum) ; Stinking Chamomile (Anthemis cotula); Yarrow 

(Achillea millefolium); Sneeze-wort (A. Ptarmica, or 

Ptarmica vulgaris) ; Mugwort (Artemisia vulgaris); Wild 

Chamomile (Matricaria chamomilla) ; Butter-bur Petasites 

vulgaris or Tussilago P.); Wild Succory (Cichorium Inty- 

bus); Goat's Beard (Zragopogon pratensis); Sow-thistle 
(Sonchus oleraceus). Liatris squarrosa (Serratula s.) is 

used as a remedy for the bite of the Rattle-snake in South 

_ America. Eupatorium perfoliatum is esteemed in America 

as a substitute for Peruvian bark. Solidago odora is frag- 

rant, and yields an aromatic and carminative volatile oil. 

Pyrethrum Parthenium was once a favourite remedy for 
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- ORDER LXIX. 

DIPSACEZA. 

Cuaractens..This family consists of herbs or shrubs, 
with opposite or whorled leaves ; inflorescence a eapitulum, 
with a common involucre, each flower having an inyolucel- 

3 calyx adhering to the ovary, similar to a pappus or 
ed down; corolla monopetalous, tubular, unequal, 4-5 

d, imbricated in aestivation; stamens usually 4, alter- 
nate with the lobes of the corolla, with the anthers distinct ; 
a L-celled ovary, with 1 pendulous ovule, 1 style, and a sim- 

ple stigma ; pericarp, 1-celled, surmounted by the feathery 
calyx, dry and indehiscent. 
Examptes,—Fuller’s Teasel (Dipsacus fallonum), and 

's-bit scabious (Scabiosa succisa) are examples of this 
y- The root of the former is said to be tonic and . 
ent, and its heads or tufts are used for dressing 
_. The root andleaves of the latter are bitter and astrin-_ 

{ORDER LXx. 

VALERIANE&. — 

Cuaracters.—Herbs with opposite leaves, without sti- 

e3; flowers in corymbs, panicles, or heads; calyx adhe- _ 
, often toothed; corolla tubular, inserted into the top 

ovary, with about 5 unequal lobes, and sometimes spur- 

the base; stamens 1 to 5, inserted in the corolla; ~*~ 

y 1-celled, with a solitary pendulous ovule (occasionally | = 

cells, abortive), 1 style, and sometimes a trifid stig- 

eri 7 ee 
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of the calyx, or by*a feathery tuft, and sometimes having 2 

empty cells ; embryo destitute of albumen. 

This family is distinguished from the Dipsacez by the want 

of the involucre, of the albumen in the seed, and by the flow- 

ers seldom being disposed in a capitulum. 

Exampies.—Valerian (Valeriana officinalis), Corn Sallad 

(Fedia olitoria). The Spikenard of the ancients, which has 

an agreeable flavour, is said to be Valeriana Jatamanst 

(Nandos rte : 

Wicncuat Py conarina.. Fake olitoria is seas 

cultivated as a sallad, and known by the name of Lamb’s 

Lettuce. ; 

Mepicinat Prorerties.—The root of the Wild Valerian 

( Valeriana officinalis) is stimulant, antispasmodic, and em- 

menagogue, and much used in nervous diseases. It is also 

anthelmintic. V. Phu, V. dioica, V. celtica, and V. Su- — 

pina, have similar properties. Valeriana Dioscoridis is said 

to be the most active in its medicinal properties. V. Ofi- 

cinalis has received the name of Allheal, from its leaves be- — 

ing frequently employed by the poor as an application to — 

fresh wounds. Cats are very fond of the odour of this plant: — 

it produces a kind of intoxication in them. 

Offcinal Plant. 

Valeriana officinalis. 

ORDER LXXL 

- RUBIACEA. 

Suellate, Lindley ; 3 pr Se 

CHARACTERS —Herbs, with quadrangular stems, ‘simple 
| entire whorled leaves, —— minute flow: 
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ers; calyx superior, with 4 or 5 lobes; corolla regular, tubu- 
lar, or rotate, of 4 or 5 lobes, and inserted in the calyx ; 
stamens 4 or 5, inserted on the corolla, and alternate with 
its lobes; ovary 2-celled, each cell having 1 erect ovule, with 
. style and 2 stigmas; pericarp dry and indehiscent (occa- 
sionally a berry), 2-lobed, 2-celled, and 2-seeded ; embryo in 
a fleshy or horny albumen. 

_ Exampres. — Woodruff ( ‘Asperula odorata), Bedstraw 
(Galium cruciatum), Madder (Rubia tinctorum), which fur- 
nishes the Madder or Turkey Red of dyers. Madder is pro- 

edin India from Rubia cordifolia, and R. angustissima. ° 
The roots of Galium verum and Asperula tinetoria also con- 

~ Meprctnat Proprerties.—These are of little interest. 

Rubia tinctorum is emmenagogue, but little used in medicine. 
Galium verum has been used to curdle milk for cheese. 
Squinaney-wort (Asperula cynanchica) is somewhat astrin- 

amy and has been used for gargles. A. odorata is diu- 
C. 

Officinal Piant. 

Rubia tinctorum. 

ORDER LXXIL 

CINCHONACE. 

Included in the Rubiaew, Juss. 

bul, and with 4 or & dis 
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3 
a 
4 
: 

ed zstivation ; stamens 4 or 5, inserted on the corolla ; ovary 
with 2 many-seeded cells ; ovules, when numerous, attached | 
to a central placenta; style simple, or somewhat divided, » 
with the stigma also simple or divided ; pericarp generally a 
dehiscent 2-valved capsule, with 2 cells, sometimes a berry, 
and oceasionally many-celled ; seed with a hard or horny al- 
bumen. 

Examptes—The coffee-tree ( Coffea arabica), Ipecacuanha 
(Cephalis Ipecacuanha), Peruvian Bark (various species of 
Cinplone)- 

_ Economican Propertres.—Coffee is the roasted seed of 
the Coffea arabica, which belongs to this family. Coffee 
contains an acid, supposed by some to be gallic acid, a pe- 
culiar crystallizable principle called caffein, and an empyreu- 
matic oil. It is somewhat bitter, but contains an agreeable 
aroma, and is tonic and exciting. ‘ The fruit of some spe- 
cies of Gardenia, Genipa, and of Vangueria, the Voa 
Vanga of Madagascar, are succulent and eatable.”—Lindley. 

Mepicinat Prorertizs.—This is one of the most im- 
- portant natural families in a medicinal aspect ; it contains 

Cinchona and Ipecacuanha. Coffee also has been used me- 
dicinally in intermittent fever and in chronic diarrhea. 
Cinchona has long been reckoned a specific in intermittent 
fever. In general, the plants of this family are bitter and 
tonic, and some are emetic. There are three species of 
Cinchona or Quinquina mentioned by the pharmacopeias as 
furnishing Peruvian Bark, Lance-leaved Cinchona (C- 

: lancifolia), which yields the Pale Bark, or Crown Bark ; 
_ Oblong-leaved Cinchona (C. oblongifolia), from which the 
~ Red Bark is procured, and Heart-leaved Cinchona (C. cor- 
| difolia), which furnishes the Yellow Bark. Cinchona Bark 

tains two vegetable alkalis, Cinchonia and Quina, on 
its febrifuge properties depend, In the bark these 
_are in combination. wey inde acid... c. Joan 
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eontains Cinchonia alone; C. oblongifolia contains both 
Cinchonia and Quina; and C. cordifolia Quina alone. 
Great uncertainty prevails with regard to the exact species 
from which the various kinds of Peruvian bark are procur- 

ed; and other genera besides Cinchona are bitter and fe~ 
Wrifuge. C. Condaminea, C. ovalifolia, C. micrantha, C. 
nitida, C. lucumefolia, C. lanceolata, C. rotundifolia, C. 
glandulifera, C. hirsuta, C. magnifolia, C. purpurea, furnish 
good bark, and much of what is brought to this country, be- 
sides the species mentioned above. Exostema caribeum and 
E. floribundum are febrifuge, and called false Cinchonas, 
but do not contain either Quina or Cinchonia. Several 
others furnish a kind of false bark. A bitter and very as-_ 
tringent matter, called Gambeer, is obtained from the leaves 
of the Nauclea Gambir (Uncaria G.); this is said to be the 
Kino of druggists, while others say that Catechu is got 
from it. 

Ipecacuan root is obtained from Cephelis Ipecacuanha 
[Giilicvoca Z). It contains an active principle, of a peculiar 
nature, called Emetine. Psychotria emetica furnishes the 
root: called Black or Striated Ipecacuan. The roots of 

; ia scabra, R. emetica, Spermacoce poaia, S. Fer- 
ruginea, and Manettia cordifolia, are also emetic. Chiococea 

anguifuga and C. densifolia are drastic purgatives, and much 
used in Brazil. 

Officinal Plants, 
Cephelis Ipecacuanha. Cinchona lancifolia. 
Cinchona cordifolia. Cinchona oblongifolia. 

ORDER LXXIIL 

CAPRIFOLIACER. 

Pestana sibs or herbs, with | @ posite 
leaves, without stipules, and the flowers in a eyme or corymb 
ealyz 4. or 5-cleft, generally with 2 or several bracte 
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corolla 4- or 5-lobed, regular or irregular ; stamens 4 or 5; 
ovary surmounted by an epigynous disk, of 1 or several cells, 
many-seeded, or 1 of the cells having 1 pendulous ovule ; 
style 1, with 1 or 3 stigmas; pericarp generally fleshy, 
crowned by the persistent calyx. 
The Hederacez, containing Hedera and Cornus, are poly- 

petalous, and are made a separate order by some. 

Exampies,—Elder (Sambucus nigra), Woodbine (Loni- 
cera Periclymenum), Ivy (Hedera Helix.) 

Mepicixau Prorerties.—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 astrin- 
gency, are the leading features of the Caprifoliacee. The 
flowers of Honeysuckle (Lonicera Caprifolium) are mucila- 
ginous, and its leaves are astringent. The berries of Ivy 
(Hedera Helix) are purgative. In North America Cornus 
florida and €. sericea are used as tonic and febrifuge, and as 
a substitute for Cinchona bark. 

Officinal Plant. 

Sambucus nigra. 

ORDER LXXIV. 

LORANTHES. 

_ Craracters.—Parasitical plants, with a corolla of 4 or 
_ 8 divisions, and stamens opposite and equal in number to the 
_ divisions, a ¥-celled ovary, containing 1 ayes ovule, 
with 1 = and a fleshy —- 
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& 

Dicotyledonous plants, with a polypetalous corolla. 

I. EPIPETALE4, i 

Polypetalous plants, with epigynous stamens, and inferior ovaries. 

75. eos: 76. ARALIACES: 

ORDER LXXV. 

UMBELLIFERZ. 

Apiacea.—Lindley. 

Cuaracters.—Herbs, with fistulous stems often furrow- 

ed, and alternate sheathing leaves, generally divided or com- 

pound ; flowers small, white, or yellow, disposed in simple 

or compound umbels, and generally surrounded by involu- 

cres ; 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, estivation incurved ; ovary 2- 
celled, each cell having 1 pendulous ovale, styles 2, with a 
simple stigma ; pericarp 2 acheniums (carpels), united bya = 
central axis or columella ; carpels with ridges, separated by 
furrows, in which are often found vitte, small cavities con- 
taining oil ; seed with a —* or fleshy —_ Acer 
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Examptes.—Hemlock (Conium maculatum), Carrot (Dau- 

cus Carota), Parsley (Apium Petroselinum) Parsnip (Pasti- 

naca sutiva.) 

The Umbellifere are divided into three tribes or sub- 

orders :-— 

I. OrrHosPerm#.— With the seed plane in front, neither 

involute nor convolute. 

Hydrocotyle. Sanicula. Eryngium. Apium- 

IL. Campyiosrermz.—Seed rolled inwards (inflexed) at 

~ the margin, or deeply furrowed in front. 

Scandix. Myrrhis. Conium. Smyrnium. 

Ill. Cztosrermm-—Seed with the base and apex eurv- 

ed inwards. 
Coriandrum. 

Economicat Properties.—There are several irsatite 

and useful culinary vegetables in this family, as Parsley 

(Apium Petroselinum, Petroselinum sativum, Hooker), 

Celery (A. graveolens), Carrot (Daucus Carota), Samphire 

(Crithmum maritimum), Parsnip (Pastinaca sativa), Earth 

Nut (Bunium fleruosum, 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 dangerous, but the seeds are, for the most part, 

safe, being warm and aromatic, as in Caraway (Carum Ca- 

rui), Coriander (Coriandrum sativum). The root of Sweet 

Fennel (Anethum Feeniculum) is eaten in some parts of 

- Italy. Garden Beaked-Parsley (Anthriscus Cerefolium or 
_ Seandiz C.) is a salad and pot herb, known by the name of 
Garden Chervil. ‘‘ Candied Angelica, a well known article 

in confectionary, consists of the prepared stalks of the An- 

gelica Archangelica.” (Archangelica officinalis).—Hooker. 
-parsnip or Hog-weed (Heracleum Sphondylium) is said — 
ny hes baci a=! aetna ; 
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‘Mepicinat Properties. — There are two principles 

found in the Umbellifere: 1. An aromatic resinous prin- — 

ciple, 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 saccha- 

rine or mucilaginous matter, as in the Carrot, Parsnip, Pars- 

ley, &c. ; those which furnish the gum-resins are of the aro- 

_ matic species; 2. A bitter extractive principle, which gives 

them the character and properties of narcotic poisons, as we 

find in Hemlock. The seeds of Dill (Anethum graveolens), 

Sweet Fennel (Feniculum vulgare, or 4. feniculum), Ca- 

raway (Carum Carui), Coriander (Coriandrum sativum), 

Cumin (Cuminum Cyminum), and Anise (Pimpinella Ani- 

sum), are warm, aromatic, and carminative; they all con- 

tain a volatile oil, on which their properties depend. The — 

fruits of Sweet Cicely (Myrrhis odorata) “ are remark- 

able for their large size and powerful fragrance ; and, as Sir 

J. E..Smith well observes, make a part of the humble 

luxuries and simple 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 Ginanthe 

Phellandrium are aromatic, and regarded as febrifuge, 

and equal to Peruvian Bark by some. The root of Parsley 

is diuretic and diaphoretic; and the root of Celery is also 

diuretic and antiscorbutic. Gum galbanum was formerly 
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and emmenagogue. The leaves and seeds of Conium macula- 

tum are powerfully narcotic, and used both externally and in- 

ternally, to allay pain, &c. The root of the Carrot has 

been deemed aperient, and the roots of Celery and Parsley 

also possess this property in a slight degree. The root of 

Pimpinella Sazifraga is astringent. Faniculum dulce yields 

oil of Sweet Fennel. The juice of the root of Hog’s Fen- 
nel (Peucedanum officinale) is antispasmodic. The root of 
Imperatoria Ostruthium is acrid and bitter, and said to be 

fébrifuge. 

Officinal Plants. 

Anethum graveolens. Cenium maculatum. 

Carum Carui. Galbanum officinale. 

Coriandrum sativum. Dorema Ammoniacum. 

Cuminum Cyminum. Feeniculum vulgare. 

Pimpinella Anisum. Ferula Asafcetida. 
Angelica Archangelica Opoponax chironium. 

(Archangelica officinalis.) Daucus Carota. 

Poisonous Prorerties. — Many of the species in this 
family are extremely poisonous, being narcotic, and very 

acrid. Hemlock-water Dropwort (Gnanthe crocata) is full 
of a poisonous yellow juice in every part, and serious acci- 

dents have resulted from its roots being taken for those of 

Bunium Bulbocastanum.  Fine-leaved Water-Dropwort 

(G8. Phellandrium or Phellandrium aquaticum) is also dan- 
gerous. Conium maculatum is a very active poison, and 

Fool’s Parsley or Lesser Hemlock (Zithusa Cynapium) is 

also poisonous, and dangerous, because it is apt to be mis- 
taken for Parsley. Water-Hemlock or Cowbane (Cicuta 
_ wirosa) is a deadly poison; and ¢. maculata (Snakeweed) 
a also a very active poison. Rough Chervil, Anthriscus 4 

eae (Seandix Anthriscus) is poisonous. 
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ORDER LXXVI. 

ARALIACEZ. 

Tuts Family differs from the preceding chiefly in having 
more than 2 cells in the ovary, styles also more than 2, and 
the pericarp fleshy, and in being shrubby. 

Exampres.—Aralia; Ginseng (Panax quinquefolium), 
The root of Panax is valued by the Chinese and Javanese as 
a tonic and excitant, and is a favourite restorative with 
them. 

2. HYPOPETALE. 

Polypetalous —_— plants with hypogynous stamens and 
superior ovaries. 

77. Ranuncunacks. 89. AcERINEX, 

78. Macnortace2. 90. Meniacez. 

79. MemisPermMex. 91. PotycaLex. 

80. Ruracez. 92. Fumartacex. 

81. GERaNIAcEes, 93. PAPAVERACES. 
82. Marvacez. 94, NyMPHEACES. 

83. Bompacez. 95, CRucIFERA. 

84. ByrTNeRIAcE2. 96. CAPPARIDEA. 

85. THeacex. 97. VIOLARIES. 

86. GurTireRz. 98. CARYOPHYLLES. — 

87. AvURANTIACER. 99. LIngz. | 

88. VunireRz. 
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ORDER LXXVII. 

RANUNCULACES. 

Cuaracters.—Herbs (seldom shrubs) with alternate, 
rarely opposite leaves, sometimes with stipules, generally 
much divided, and having the petiole dilated and almost 
sheathing ; calyr of fons 3 to 6 sepals, rarely persistent; — 
corolla of 5 or many hypogynous petals, occasionally irregu- 
lar ; stamens many, inserted under the pistils, anthers ad- 

_ vate; ovaries many, and quite distinct, placed on an enlarged 
receptacle, each with a short lateral style and 1-seeded ; oc- 
casionally the ovaries are united into 1 many-lobed and many- 
celled ovary; pericarps dry nuts or acheniums, or capsules 
aggregated together, distinct, or more or less united, or a 
berry; seed with a fleshy or horny albumen. 

Exampres.—Anemone, Buttercup or Crowfoot (Ranun- 
culus bulbosus), Monk’s-hood (Aconitum Napellus), Travel- 
ler’s-joy (Clematis Vitalba.) The leaves of Ranunculus Fi- 

caria (Pilewort or Lesser Celandine) are used as a pot-herb 

in some parts of France, and the seeds of Fennel-flower (Ni- 
gella sativa) were formerly used as a spice; but the plants 

in this family are in general dangerous, and always to be sus- 
posted: 

Mapseuaxs a. 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 leaves of Upright Meadow Crow- 
foot (Ranunculus acris), Lesser Spearwort (R. Fammula), 



unripe fruits, are very acrid in the genus Ranunculus. 

_ Pasque-flower Anemone (A. Pulsatilla) is extremely acrid, 

and has been recommended by Storck in amaurosis and pa- 

-ralysis. The root of Black Hellebore (Helleborus niger) is 

_ a powerful purgative and emmenagogue ; and the leaves of 

- Bear’s-foot or Stinking Hellebore (H. fetidus) are both 

_ emetic and cathartic, and were formerly much used as an- 
aintic. Delphinium Consolida has been recommended 

Asthma. The seeds of Staves-acre (Delphinium Staphisa- 

gria) are violently emetic and cathartic, and, when chewed, 

stimulate the salivary glands. The leaves of Monks-hood 

or Wolfsbane (Aconitum Napellus), and of Aconitum panicu- 

latum, are narcotic and diuretic, 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. The seeds of Peony (Peonia officin. 

alis) are emetic and cathartic—the root antispasmodic. 

Officinal Plants. 

- Ranunculus acris. Helleborus foetidus. — 

Ranunculus Flammula. Delphinium Staphisagria. 

_ Helleborus niger. Aconitum Napellus. 

Helleborus officinalis, paniculatum. 

uniform in its properties than any other in the vegetable 

kingdom. Ranunculus acris is a powerful acrid poison, and 

causes great irritation and inflammation of the ,intestinal 

amg and even death. Ranunculus bulbosus, ‘R. spar taae 

~The Bik, Bish, or Vish, of India, one of the 

0 ieee ee 
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family, and is referred by some to the genus Caltha, by others 

to Aconitum ferox. A. Anthora, and A. cammarwm are also 

poisonous. The narcotic principle of A. Napellus is said by 

Mr. Brandes to be a vegetable alkali, which he has called 
aconita, The seeds of Delphinium Staphisagria also contain 

an alkaline principle called delphinia, in combination with 

malic acid. 

ORDER LXXVIII. 

MAGNOLIACEZ. 

Cuaracters.—Trees or shrubs, with alternate not dotted 

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 adnate anthers inserted below 

the ovaries ; ovaries numerous and distinct, superior, each 1- 

celled, with 1 ovule or 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 some- 

times fleshy, distinct or partially united, and set on an elon- 

gated receptacle ; seeds with a fleshy albumen, containing @ 

small embryo at its base. 

: -Exampne.—Tulip-tree Clgetideniren tulipifera.) : 

 Meprcrxat Prorerties.—The Magnoliacee are in gene- 

wal aromatic and more or less stimulant, and also bitter and 

tonic, 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 fe- _ 

yer. Magnolia glauca (Swamp Sassafras, or Beaver-tree), is 4 

ofa similar nature, and used in North America in intermit- — 
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Posed to yield Angustura bark. The bark of the Winter’s- 
bark tree ( Wintera aromatica or Drymis a.) is antiscorbutic, 

_ and also stomachic and carminatiye, and is very pungent and 
aromatic. The seeds of Illicium anisatum are highly aroma- 
tic and stimulant ; these, and the flowers of some other plants 
vin this family, are employed to give an aroma to various li- 
-quors, both in Europe and in the West Indies. 

Officinal Plant. 

Wintera aromatica. 

ORDER LXXIX. 

MENISPERMEZ. 

: Cuaracrers.— Twining shrubs, with simple, petiolated, 

alternate, mucronate leaves, without stipules ; flowers, mi- 

nute and generally diccious ; calyx and corolla formed of se- _ 

Yeral sepals and petals, in 1 row or more, with 3 or 4 in 

each row, inserted under the pistils, and early deciduous ; 

stamens often monadelphous, sometimes free, in number equal 

to the petals, or 2, 3, or 4 times as numerous, but variable, 

anthers adnate; ovaries many, }-celled, and with 1 style, dis- 

tinct, or occasionally united into a 1 or many-celled ovary ; 

pericarp generally a 1-seeded drupe, somewhat crooked or 

kidney-shaped; seed of the same form as the pericarp, with) 
ho or very little albumen, and a curved embryo. noe 

‘Exampie.—Mehispermum Coceulus. (Anamirta .) eg pe 

“Meprcrxat Prorerties.—Many of the roots of the pl ; nts 

this small family contain a bitter principle, and @ con 
le  yemae of starch. Calumba-root, a — 
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mirta Cocculus) have been used in some cutaneous diseases. 

They are narcotic and poisonous. Pareira brava, or velvet 

leaf, (Cissampelos Pareira), is tonic and diuretic in the root, 

and has been adopted into the London Pharmacopeia. Coc- 

_ eulus erispus, and C. acuminatus, and C. cordifolius are much 

used medicinally in India. 

Officinal Plants. 

Cocculus palmatus, 

Menispermum Cocculus (Anamirta Cocculus) 

Cissampelos Pareira. 

Poisonous Properties. — The seeds of Menispermum 

Cocculus contain a poisonous principle called picrotoxine. 

They are used to intoxicate fish that they may be caught; 

and have sometimes been employed to give bitterness to por- 

ter and render it more intoxicating. The seeds of this plant 

may be ranked among the acro-narcotic poisons. 

ORDER LXXX. 

RUTACE. 

Includes the Simarube@ of some authors. 

- Cuaracrers.—Trees, herbs, or shrubs, with opposite or 
alternate, simple or pinnate leaves with pellucid glandular 

dots and without stipules; calyx monosepalous, of 5 (rarely 
4) deep divisions; corolla of 4 or 5 petals, sometimes united 
and forming a kind of monopetalous corolla; stamens about 
Sor 10, attached te a hypogynous disk which elevates the 
“ovary 5 ‘ovary with from 3 to 5 lobes and as many cells, each 
having 1 or more ovules attached to the internal angle, with 

of lobes in the ovary, and a simple or 3- to 5-lobed stig- 

simple style, or divided at the base according to the num-_ 

wi tia i tk 

oe. a paren the: —_ 
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and internal angle, or a dehiscent capsule with 2, 3 or 5 pro- 
jecting sides ; embryo in a fleshy albumen. 

Examptes.—Rue (Ruta graveolens), Guaiacum officinale. 

Mepicinat Properties.—The plants in this family are 

_ ingeneral bitter, acrid, and aromatic. The leaves and her- 

_ baceous part of Garden Rue (Ruta graveolens) are stimu- 

jant, antispasmodic, and emmenagogue ; they have a strong 

aromatic odour, and contain a volatile oil. The wood and 

resin of Guaiacum officinale are stimulant, diuretic, purga- 

_ tive, and diaphoretic. The leaves of Buchu (Diosma cre- 

nata or Barosma crenata) are sudorific, diuretic, and tonic, 

and have a place in the Dublin Pharmacopeia. Cusparia 

bark or Angustura bark is obtained from Galipea Cusparia, 

(formerly Bonplandia trifolatia or Cusparia febrifuga), and 

has been recommended in intermittent fever as a tonic; it 

was at first supposed to be the produce of Magnolia glauca. 

Galipea officinalis is possessed of: similar properties. Sima- 

_two'well known tonic bitters, belong to this family. Fraxi- 

nella (Dictamnus albus) has sometimes been used as sudorific 

and vermifuge. Evodia febrifuga, and Hortia braziliana are, 

according to M. Richard, used in Brazil as substitutes for — 

Cinchona. 

Offieinal Plants. 
Guaiacum officinale. Galipea Cusparia. 

Ruta graveolens. Quassia Simaruba. a 

Diosma crenata. : Quassia excelsa. 

ruba amara (Quassia S$.) and Picraena ezcelsa, (Quassia¢.), : 
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ORDER LXXXI. 

GERANIACEZ. 

Cuaracters.— Herbs, rarely shrubs, with simple or com- 
pound leaves often opposite, and having stipules ; calyx mo- 
nosepdlous, spurred at the base, of 5 deep divisions ; corolla 
of 5 petals, regular or irregular ; stamens 5 to 10, sometimes 
free, sometimes monadelphous ; ovary of 3 or 5 projecting 
lobes with as many cells, having 1 or 2 or more ovules at- 
tached to the inner angle ; style simple, long and terminated 
by 3 or 5 diverging stigmas ; pericarp composed of 3 or 5 1- 
celled indehiscent pieces, with 1 or many seeds, united by a 
central axis, and separating from each other when ripe, 
carrying along’with them part of the central axis and style ; 
seeds without albumen. 

Exampies.—Geranium, Indian Cress or Nasturtium (Tro- 
peolum majus), Wood-sorrel (Oxalis Acetosella.) 

Mepicinat Properties.—Astringency is the prevailing 
character in this family. This property is very marked in 
Herb-Robert (Geranium robertianum), and in Wood-sorrel 

( Oxalis Acetosella), G. sanguineum, G. pratense, G. maculatum, 
and 4verrhoa bilimbi, are also acid and astringent. The 
leaves of Wood-sorrel contain binoxalate of potassa, and are 

refrigerant, antiseptic, and diuretic. The essential salt of 
lemons is binoxalate of potassa obtained crystailized from 

_ the expressed juice of Ozalis Acetosella: ‘This plant is sup- 
posed to be the true Shamrock of the Irish. Some are pun- 

gent, aromatic, and stimulant, as Indian Cress. This plant is 
- avaluable antiscorbutic, according to M. Richard ; the fruits _ 
and flowers are used as seasonings. 
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ORDER LXXXII. . 

MALVACER. 

Cuaracters.— Trees, herbs, or shrubs, with alternate 
leaves accompanied by stipules ; calyx of 5 sepals, or mono- 
sepalous and of 5 deep diyisions, and often closely surround- 
ed by bractew, forming a kind of external calyx; corolla ge- 
‘nerally of 5 petals, often united at the base with the filaments - 
of the stamens and with each other, twisted in estivation ; 
Stamens numerous, monadelphous, sometimes 5 or 10; an- 
thers 1-celled, dehiscing transversely ; ovary of several 1- or 
many-seeded carpels somewhat projecting, more or less unit- 
ed, and placed round a common axis, each carpel or lobe 1- 

celled, 1 or many-seeded, and with a simple style; pericarp 
small nuts or capsules, arranged in a circle or united into a 
sort of berry; seeds with little or no albumen. 

Exampies.—Common Mallow (Malva sylvestris) ; Gossy- 

pium herbaceum, the seeds of which,’and of several other spe- 
cies of Gossypium, have a hairy or downy covering, which is. 
the Cotton of commerce ; Hibiscus esculentus (Ochro or Gom- 

40), the young fruits of which form an article of diet in some © 

countries. 

Mepicrwat. Prorertiss.—The plants in this family are 
of a very mucilaginous nature, and are accordingly mild and 

demulcent. Marsh Mallow (Althea officinalis), A. rosea, 

Malva sylvestris and M. rotundifolia, are useful mucila- — 

ginous demulcents, and many exotic species are used for the x 

= properties, as Sida cordifolia, S. mauritiana, — ec: 

ina. 



HYPOPETALEX, 

ORDER LXXXIII. 

BOMBACE. 

Tuese differ little from the Malvacee, except in their 

stamens arranged in 5 fasciculi, and their ovaries generally 
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 digita. It contains a 

great quantity of mucilage, and its fruit is often eaten. It 

is found in Africa. 

ORDER LXXXIV. 

BYTTNERIACEZ. 

Tuis family also bears a great ‘resemblance to the Malva- 

cee, and is included in the latter by some authors. They are 

distinguished from the Malvacee by having 2-celled anthers, 

and an ovary of 3 or 5 carpels, In their properties they 

are similar to the Malvacee. Chocolate is prepared from the 

seeds of Theobroma cacao, which also contain a thick oily 

matter, known by the name of Butter of Cacao. 

ORDER LXXXV. 

THEACEA. 

= ‘Tuts family is interesting chiefly on necunt of the Vex 

plants (Thea bohea and T. viridis), and the Camellias, which 

, particularly C. Japonica. Tea is also the produce 4 
are now so much cultivated on account of the beauty of their 
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of several species of Camellia, and other species of Thea. 
They are trees or shrubs, generally with large handsome 
axillary flowers, numerous 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 LXXXVI. 

GUTTIFERZ. 

Cuaracters.—Resinous trees or shrubs with entire, per- 
nt, opposite leaves without stipules ; flowers oceasional- 

‘unisexual ; calyz monosepalous and many-lobed, or poly- 
Sepalous ; corolla of 4 or more petals, passing gradually into 

pals ; stamens many, unequal in length, distinct, monadel- 
ous or polyadelphous, anthers adnate, sometimes 1-celled, 

d dehiscing by a pore; ovary superior, 1- or many-celled, 
r many-seeded; style and stigma simple, the former 

times absent; pericarp a dehiscent or indehiscent cap- 
, or a berry, hard externally, but soft and pulpy inter- 

3 seed with no albumen, and with a thin testa, and 
times an arillus. 

XamPLeE.—The Gamboge tree (Hebradendron Cambo- 

the Mangosteen (Garcinia Mangostana), and even 
f Garcinia Cambogia, which yielis a kind of gam- 

y contain an agreeable acidulous pulp, as Mammaa ame- __ | 
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young shoots of Hebradendron Cambogoides (formerly refer- 

red to Stalagmitis Cambogioides, Garcinia Cambogia, and 
Xanthochymus pictorius.) H. pictorium is also said to yield 
Gamboge. The Dryobalanops Camphora (or D. Aromatica), 
which is supposed to yield the camphor of Sumatra, has been 

referred to this family in the dispensatories, but is placed 
by Blume in a separate order, Dipterocarp2e, with stipules 
and alternate leaves. 

Officinal Plants. 

Stalagmitis Cambogioides. (Lond. Pharm.) 

Dryobalanops Camphora. 

ORDER LXXXVIL. 

AURANTIACE#. 

Cuaracters.— Trees or shrubs, with alternate leaves, 

simple or compound, with the petiole often winged, and 

abounding in minute vesicles filled with volatile oil ; flowers 

with an agreeable perfume; calyx monosepalous, urceolate, 

or campanulate, of 3 or 5 lobes or divisions ; petals 3 to 9, 

enlarged at the base, sometimes slightly cohering, and in- 

_-serted round a hypogynous disk ; stamens occasionally 10, — 

the same number as the petals, or some multiple of that 

number, placed on the disk, the filaments sometimes united — 

in several fasciculi, and flat at the base; ovary many-celled, — 

with a simple style and stigma ; pericarp abounding in vola-_ 

tile oil, many-velled and many-seeded, the cells filled with a 

: juicy pulpy matter ; seeds solitaryin each cell, or numerous, — 

pendulous at the internal angle of the cell, or loosely scat- 
tered in the pulp, with no albumen, but thick pre deeitise ot 
a distinct raphe and chalaza. — 

Exampins.—The Sweet Orange (Citrus Aurantium), the 

Leet 
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_Economicat Properties.—The uses of the Orange, the 
emon, the Citron (a variety of the Lemon), the Lime (Ci- 

| Limetta, C. Limetta Bergamium of the London Phar- 

macopeia, formerly C. acida), and the Shaddock (Citrus de- 
‘cumana), are well known. They all contain an agreeable 

which renders them favourites as dessert fruits, or for 

g acidulous drinks, for preserves, confectionaries, &*. 

‘he rind is bitter in some, and abounds in volatile oil. 

There are two principal varieties of Orange, the Sweet or 

China Orange, and the Bitter or Seville Orange, now made 

distinct species. The fruit of the Orange contains malie 
that of the Lime and Lemon contains a large quantity 

citric acid. _All the parts of the plants also abound in a 
fragrant volatile oil. Oil of Bergamot is procured from C. 
Limetta. An agreeable distilled water is prepared from the 
flowers of the Orange (Flores naphe.) Curacoa Oranges 
are the unripe dried fruit of the same plant. 

Mepictnau Prorerties.—The Orange and Lemon are 
med almost specific in scurvy, and they are also much 
for refrigerant drinks, and stomachic infusions. The 

cidum Citricum Crystallizatum of the London Pharmacopeia 

| prepared from Lemon juice. 

Officinal Plants. 

: ‘ C. Aurantium. 
Citrus Aurantium \ C. vulgaris. 

Citrus medica (C. Limonum.) 
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eee re 

ORDER LXXXVIIL 

AMPELIDEZE or VINIFERE. 

Vites or Sarmentacea. 

Cuaracters.—Trailing or climbing shrubs, supporting 
themselves by tendrils growing in the place of the peduncles ; 
with simple or digitate leaves, opposite below, alternate above, 
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, in- 
curved in xstivation ; stamens opposite, and generally equal 
in number to the petals; anthers versatile; ovary superior 
2-celled, with a short style and simple stigma, each cell ge- 
nerally containing 2 erect ovules; pericarp a pulpy berry, 
often 1-celled and with from 1 to 5 seeds, with a hard testa, 
and cartilaginous albumen. 

Exampie.— Vitis vinifera, the Vine. 

Economicat Prorerties.—The grape is the fruit of Vi- 
tis vinifera, belonging to this family, and the fruits 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, either newly _ 
gathered, or dried, constituting the raisin, and the use of 
its juice, for making wine by fermentation, are familiar — 
to every one. Grapes contain a considerable quantity of — 

_ _Mepicivat Properries.—The leaves of the Vine are 
ee somewhat acid and astringent, and have been used in chro- 
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_ trate of potassa or tartar, and malic acid in considerable 
_ quantity. When ripe, the grape is deemed antiseptic, diu- 
_ etic, and aperient. Tartar, an impure bitartrate of potassa, 
__ is deposited on the sides of the casks in which the wine is pre- 

pared ; from this, cream of tartar is prepared. In a medi- 
_ Ginal, as well asin an economical, 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 diseases 

of debility, and during convalescence. 

Officinal Plant. 

Vitis vinifera. 

ORDER LXXXIX. 

ACERINEZ. 

_ Tues are trees with opposite leaves, without pas a 
calyx of 5 divisions, 5 petals, 8 stamens, a 2-lobed and 2- 
celled ovary, 2 stigmas, and a pericarp composed of 2 wing- 
ed indehiscent capsules. 

_ Exampies.—Greater Maple or Sycamore (Acer pseudo- 
platanus), from the saccharine sap of which a kind of wine is 

made in some parts of the Highlands ; Sugar Maple (A. sae- 
charinus), 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. 

MELIACE4. 

Cuanacrens.—Trees or shrubs, with alternate leaves, des- = 

oe eo seme apes He bare ie 
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petals 3 to 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 3 to 5 cells, 1 or 2 ovules at the internal angle in each 
cell, 1 style, and a faintly 3 to 5-lobed stigma ; pericarp 
rarely fleshy, of 3 to 5 cells, each 1- or 2-seeded, and dehis- 

cing by valves, bearing the dissepiment in the middle of 

their internal surface; or 1-celled by abortion. 

Exampies.—The Mahogany-tree (Swietenia Mahagoni), 
Bead-tree (Melia Azedarach). From the pulpy fruit of 
Melia Azedarachta, according to Richard, a thick oil is ob- 
tained, used for lamps in India. 

Mepictnat Prorerties.—The Meliacee are in general 
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 antiscorbutic. The bark of 
Swietenia febrifuga (Soymida febrifuga) is bitter and febri- 
fuge, and somewhat astringent, and has a considerable re- 
semblance to Kino. The bark of Swietenia Mahagoni is 
very astringent, and slightly aromatic. The root of Melia 
Azedarach is bitter and nauseous, and is recommended by 
Drs. Barton and Valentin as anthelmintic. 

Officinal Plants. 

Canella alba. 
Swietenia febrifuga. 

re: Swietenia Mahagoni. 
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ORDER XCI. 

POLYGALE#. 

Cuaracters.—Shrubs or herbs, with alternate leaves ge- 

nerally simple, without stipules ; flowers in racemes or ter- 

minal spikes, generally small, and with 2 or 3 bracteas at the 

_ base; calyx of from 3 to 5 sepals, often irregular and un- 

- equal, often 3 exterior, (1 superior, and 2 inferior) and 2 in- 

terior ; 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 ; sometimes 4 ; an- 

thers 1-celled, and dehiscing at the apex ; ovary 2 or 3 

_eelled, each cell having 1 pendulous ovule (rarely 2); style 

_and stigma simple ; pericarp a minute capsule, sometimes a 

little fleshy, of 1 or 2 cells, indehiscent or dehiscing by 2 

_ valves ; seed pendulous, with a fleshy albumen. 

_ Exampies.—Milkwort (Polygala), Ratanhy (Krameria.) 

Mepictwat Properties.—The plants in this small family 

are in general slightly acrid, bitter, and tonic, as Polygala 

‘amara (P. uliginosa) and P. Senega: the latter is also a 

powerful stimulant, and emetic and purgative in large doses. 

The root of Ratanhy (Krameria triandria), contains much 

astringent matter, and the extract bears a considerable re- 

“semblance to kino in its properties and appearance. Rat- 

anhy root “ is one of the substances which, in conjunction 

_ with gum kino, is used for adulterating port-wine in Eng- 

Jand.” Lindley. 

Officinal Plants. 

Polygala Senega. 
Krameria triandri 
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ORDER XCIHl. 

FUMARIACE. 

Aw order of little interest, chiefly bitter, tonic, and muci- 

laginous, 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 l-celled, with 1 

style and a 2-lobed stigma. 

ORDER XCIIL 

PAPAVERACEZ. 

Cuaracters.—Herbs or shrubs with alternate often di- 

vided leaves, flowers in general large and solitary, and a 

milky juice of a whitish or yellow colour ; calyx of 2 con- 

eave caducous sepals; corolla generally of 4 caducous pe- 

tals arranged in the form of across and plaited or wrinkled ; 
stamens numerous, “ often in 4 parcels, one of which adheres 

to the base of each petal,”—Lindley ; anthers innate ; ovary 

1-celled from the contraction of the dissepiments, and with 

the placente projecting interiorly (parietal) ; style absent or 
very short ; stigma 2-lobed or radiated, sessile; pericarp a 

1-celled many-seeded capsule dehiscing by valyes or by holes 
or pores under the permanent stigma, sometimes pod-shap- 

__ ed, with two placente ; seed with a fleshy or oily albumen 
: and a minute embryo. — . 

- Risntrcas.— Rod Poppy ove a, Celandine, 
ged ag a 

. Pnorsartes.— The Papaverace abound in 3 
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milky juice of an acrid and narcotic quality, and are in ge- 
eral of a deleterious nature. Opium, the most valuable of 

cotics, is obtained from the juice of the leaves, stalks, and 
ules of the Papaver somniferum. Opium contains three 

nciples different from those found in other vegetables, 
nic acid, narcotin, and morphia, a substance of an al- 

@ nature, and upon which the anodyne property of opium 
believed to depend. The Papaver orientale is similar in 
properties. The petals of the Red Poppy (Papaver 

are demulcent and slightly narcotic; they also con- 
onsiderable quantity of red colouring matter, which, © 

rding to Dr. Duncan, they yield in infusion. The root 
Calan (Chelidonium majus) is a drastic purgative, and 

varia canadensis is powerfully emetic. 

Officinal Plants. 
Papaver somniferum. 
Papaver Rheeas. 

ovs Properties.—Opium is one of the most 
narcotic poisons ; and the juice of Celandine isan 

irritating poison, extremely caustic and violent in its - 
 napalensis, a plant found in Nepal, is 

powerful ; cison. ae 
deleterious properties do not exist at all in the — 

; these contain a considerable 

een 

ORDER XCIV. 

NYMPH ZACES. 
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some placing it among monocotyledonous plants, while others 

have referred it to the dicotyledonous division. The Nym- 
pheacez are aquatic plants, with numerous sepals and petals 

passing insensibly 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. 

CRUCIFER. 

Brassicacee, Lindley. 

Cuaracters.—Herbs, with alternate leaves and small 

white, yellow, or whitish-purple flowers; calyx of 4 sepals, 

caducous ; corolla of 4 petals, deeply clawed, alternate with 

the sepals, and arranged in a cruciform manner ; stamens 6, 

of which two are shorter, and solitary, the other 4 in pairs ; 
glands ona kind of disk between the petals and ovary ; ovary 
generally of 2 cells, with a partition (considered spurious) 

formed by the union of 2 elongated parietal placenta, and 

with many ovules; style very short; stigma simple or 2-lob- 
ed; pericarp a siliqua or a silicula, dehiscing by 2 valves 

separating from the dissepiment (seldom 1-celled and inde- 
hiscent); seeds pendulous, attached to the placentw in 4 
rows, 2 rows on each side of the dissepiment, and without 
albumen. 

_ Exampres.— Wallflower (Cheiranthus Cheiri), Cabbage 
a ‘(Brassica oleracea). 

This is one of the most natural families of plants, both in 
‘structure and properties : it is generally divided into two 

der. Suave Dien teak ae ; 
= _ssoeerade see Figs. riaiacco > Page 129, 2 
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This Family is divided by De Candolle into six leading 
tribes, depending on the number and character of the coty- 
ledons. 

I, Anasipex or Prevrorwiz2, in which the two cotyle- 
dons are flat and aceumbent (the embryo curved so that 

the radicle lies on the edges of both).—Cheiranthus. 

Arabis. 

_In the other tribes, the radicle is folded upon the side 

of one of the cotyledons, termed incumbent, 

Pee 

Il. Sisympnipex or Nororniza, in which the incumbent 

_ cotyledons have the radicle folded on their back.— 

Sisymbrium. Erysimum. 

Ill. Raruanrpz or OrtHoriocez; the incumbent co- 

tyledons folded lengthwise. —Crambe. Raphanus. 

IV. Envcarresx or SpraoLopex; the incumbent cotyle- 
dons folded spirally or circinnate.—Erucaria. . 

V. Sunvianms or Dretecotosez; the incumbent coty- 

ledons twice bent or folded.—Subularia. 

VI. Scuizoprtatipz. Four cotyledons.—Schizopeta- 

lum. 

These are divided into subsections, according to the strue- 

ture of the pericarp. / 

Economican Prorerties.—This is a family of great im- 

portance in an economical point of view. Many of them 

contain a considerable quantity of mucilage, mixed, however, —
 

with an acrid principle ; when the latter is softened by eul- 

Bovtion: thy bocce ant sad sorte SACS 

heir acridity is owing to a volatile inciple, which is very — 

Seg een Serie 
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Cabbage (Brassica 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 Broccoli, and the Brussels’ Sprouts, 
are varieties; Rape (Brassica napus), used as a salad, and 
the seeds of which contain a large quantity of fixed oil ; Gar- 
den Rocket (Brassica eruca) ; Turnip (Brassica rapa ; Rad- 
ish (Raphanus sativus); Sea-kale (Crambe maritima) ; White 
Mustard (Sinapis alba), 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 sativum), a favourite small salad ; Winter Cress 
(Barbarea vulgaris); Water Cress (Sisymbrium Nasturti- 
um); Seurvy Grass ( Cochlearia officinalis) ; Horse Radish 

( Cochlearia Armoracia ); Charlock ( Sinapis arvensis), some- 
times eaten as turnip-tops ; Ladies’ Smock (Cardamine pra- 
tensis), the leaves of which are sometimes used as a salad. 
Gold of Pleasure (Camelina sativa or Myagrum sativum), — 
is much cultivated in France for the seeds, which yield a fixed 
oil much used for lamps.—Richard. 

Meprctnat Prorertizes.—The plants in this family have 
an acrid or pungent taste, and are generally stimulating and 
aromatic, being valued in medicine chiefly 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 ele- 
ment more rare in vegetables, Ladies’ Smock (Cardamine 
pratensis ), is somewhat diaphoretic, and has been recom- 
mended in some nervous diseases. Scurvy Grass and Horse 

_ Radish (Cochlearia officinalis and C. Armoracia), and Wa-— 
ter Cress (Sisymbrium Nasturtium) are stimulant and diu- 
_ retic, and deemed antiscorbutic. Mustard seeds, from the _ 
Sinapis alba and S. nigra, are used to stimulate the intesti- 
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Officinal Plants. 

Siliquose. — Siliculose. 
Cardamine pratensis. Cochlearia Armoracia. 
Sisymbrium Nasturtium. Cochlearia officinalis. 
Sinapis alba. 
Sinapis nigra. 

ORDER XCVI. 

CAPPARIDE. 

_ Cuaracters.—Herbs or shrubs, with alternate leaves, 
sometimes with spinous stipules; calyx of 4 sepals, some- 

times united, sometimes irregular; corolla of 4 petals, 
ved, arranged in a cruciform manner, and often unequal ; 

numerous (rarely 4 or 6); ovary with a stalk, 1- 

many-seeded, with a simple filiform style or none ; 

pericarp fleshy, baccate, or siliquose and dehiscent, with 

many reniform seeds attached to 2 or more parietal placen- 

Re Sten Ss ale ie an ee 
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ORDER XCVII. 

VIOLARIEZ. 

Cuaracters —Herbs or shrubs with simple leaves, gene- 
rally alternate, accompanied by 2 stipules; calyx of 5 sepals, 
somewhat elongated at the point of attachment ; corolla ir- 
regular, of 5 unequal petals (occasionally regular), convo- 
lute in xstivation ; stamens 5, alternate with the petals, with 
short filaments and 2-celled anthers, with the filaments dilat- 
ed and projecting beyond them; anthers almost cohering 
and closely surrounding the ovary, 2 of the anthers have 
often a gland at the base; ovary 1-celled, with many seeds 
attached to 3 longitudinal parietal placente ; style simple, 
sometimes curved, with a stigma simple, or swelled and hol- 
lowed out into a semicircular depression ; pericarp a 1-cell- 
ed capsule, covered by the calyx, dehiseing by 3 valves bear- 
ing the seeds. 

Exampte.—Pansy Violet (Viola tricolor). 

Meprcinat Prorerties.—The roots of most of the Vio- 
lariew are acrid and nauseous, and are more or less emetic. 

Viola odorata, V. canina, V. tricolor, and V. arvensis, have 

_ Atoubou, are referred by M. Richard to Tonidiwn Ipecacu- 
_ anha. The flowers of Sweet-scented Violet (Ciola odorata) 
have an agreeable perfume, and are used for making a laxa- 
tive syrup, and also as a test for alkalis and acids. Viola 

mina and V. arvensis have been recommended in some cu- — 
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Officinal Plant. 

Viola odorata. 

ORDER XCVIIL. 

CARYOPHYLLEZ&, 

Alsinacee, Silenacee, Lindley. 

Cnaracters.—Herbs (rarely shrubs) with entire opposite 

wes, often sessile and connate, and the stems enlarged at 

e joints; calyx often monosepalous, and of 5 teeth, or of 5 
sepals; corolla of 5 deeply clawed petals; stamens 

, or 10, in the latter case, 5 being attached to the petals, 

inserted under the ovary, usually twice the number of 

petals ; ovary with from 1 to 5 cells, with as many styles 

‘stigmas ; stigmas sometimes sessile ; pericarp a 1- or 5- 

1e teeth at its upper part, rarely fleshy or baccate, with — 

central placentze bearing many-seeds. 

Exameres.—Maiden Pink (Dianthus ingae Bladder 

npion (Silene inflata.) 

Meprerat Prorertres.—These are of little interest in 

is order. The flowers of Clove Gillyflower or Clove Pink 

ia Caryophyllus) are slightly aromatic, stimulant, and 

aphoretic, but their only medicinal use is to give colour 

flayour to a Saponaria officinalis is slightly © 

era tnd agi anda en rset 

Se . oat 

| eapsule, dehiscing by 2- 5 valves, or by the separation — | 
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ORDER XCIX. 

LINE. 

Cuaracters.—Herbs or shrubs, generally with alternate 
undivided leaves, without stipules ; calyx generally of 5 se- 
pals (3 to 5), persistent ; corolla of 5 petals, clawed, cadu- 
cous, twisted in exstivation; stamens 5 or 10, with the fila- 
ments united at the base, anthers innate; 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 cap- 

_ sule with many I-seeded cells, dehiscing by as many valves 
as there are cells; seeds compressed, and destitute of 
albumen. 

Exampre-—Flax (Linum usitatissimum). 

Economicat Prorerties.—The uses of Linum usitatis- 
simum 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 picnics cattle, and known 
by the name of oil-cake. 

_ Mepicrinat Prorertres.—Linseed is a valuable emollient 
and demulcent, and is much employed in medicine for poul- 
tices, ‘fomentations, a kind of tea, &c. ; 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. enn Sek Gaeeen eathert 
eum) i is a mild purgative. 

Officinal Plants. 
Linum usitatissimum, 
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PERIPETALEZ. 

Dicotyledonous polypetalous plants with perigynous stamens. 

100. SaxiFRAGER. 106. TAMARISCINES. 

101. CrassuLacEz. 107. Rosacezx. 

: 102. Risesrex. 108. LecumInosz. 

: 103. CuctRBITACE2. 109. TEREBINTHACES. 

os 104, Myrraces. 110. RaamMNnez. 

105, SaLicaREz. 

ORDER C. 

SAXIFRAGEZ. 

Cuaracters.—Herbs, with simple alternate leaves, a 

monosepalous calyx of 4 or five divisions, adhering more or 

less to the ovary, a corolla of 4 or 5 petals inserted between 

the divisions of the calyx, 5 or 10 stamens, an ovary inferior, 

- or semi-superior, consisting of 2 earpels, adhering to each 

other below, but separating above into 2 short styles, rarely — 

1-celled, and the pericarp a many-seeded 2-valved capsule. 

- Exampie.—London Pride, or‘None-so-pretty (Sazifraga — 

umbrosa). 
ae 

Prorertres.—This is an order of little interest iname- _ 

dicinal point of view; it takes its name from the property of 
breaking down urinary concretions, which White Saxifrage Br 

(Sazifraga granulata) was formerly supposed to possess. 

The tubercles of this plant, and most of the plants inthe 

‘order, are slightly bitter, acrid, and astringent. . The root 
of Heuchera americana is said to be a powerful astringent 
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ORDER CI. 

CRASSULACE. 

Sempervivee. 

Cuaracters.—Succulent herbs, with thick fleshy leaves, 

which are alternate or opposite, undivided or pinnatifid, 
without stipules ; calyx monosepalous, of from 3 to 20 divi-, 

sions ; corolla of as many petals as there are divisions in the 

ealyx, or monopetalous, 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 some- 

times abortive 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 placed 

at the internal side; pericarps many-seeded follicles, dehise- 
ing by a longitudinal suture. 

Exampies.—Stone-crop or Wall-Pepper (Sedum acre), 

House Leek (Sempervivum tectorum), which contains malic 
acid. ; : 

Prorerties.—The plants in this family are, in general, 
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 shoots 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. Sempervivum tectorum 



PERIPETALER. 353 

ORDER CIL. 

RIBESIE#. 

Grossulariee, De Cand.—Grossulacee, Lindley. 

_ Cuaracters.—Shrubs generally armed with spines, with 
lobed alternate leaves ; 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 calyx, and inserted on it; stamens 5; 
ovary inferior, or semi-inferior, 1-celled, with many ovules, 
mserted on 2 parietal placentw, and with a simple or bifid ~ 
style; pericarp a globular, 1-celled, many-seeded, berry, 
surmounted by the persistent calyx, the seeds suspended in 

_ Exampre.—Gooseberry (Ribes Grossularia). — 

-Economicat. Properties.—This well known family is 
characterised by the agreeable union of sweetness and acidity 
found in the berries. They in general contain malic acid. 
The Red Currant (Ribes rubrum) is said to contain also cit- 
rie acid. There is another species, the Tree Currant (Ribes 
spicatum), which Mr. Loudon recommends for cultivation. 
The Cactee, or Indian Figs, were fomerly included in the 

Ribesiew, but are now made a separate order, under the 

name of Cactee or Nopalee ; they are known by the stamens 

being indefinite, the calyx and corolla imperceptible, or very 
minute, and their succulent character. The fruits of ‘many 

the Cactee are pulpy and refreshing. The milky juice 
f some of the plants of this family is very dangerous, asin 

Cactus grandifiorus, C. flagelliformis, and C. divaricatus, — 
‘in small doses used medicinally in Saint Domingo. The — 

ct called Cochineal, or Coccus cacti, is found upon some 
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ORDER CIIL 

CUCURBITACE. 

Cuaractrers.— Herbs, with climbing succulent stems, 

twining, or with tendrils ; leaves alternate, petiolated, simple, 

often deeply divided, and covered with numerous minute 

tubercles; flowers generally monecious, occasionally her- 

maphrodite ; calyx monosepalous, of 5 teeth; corolla of 5 

petals, or monopetalous of 5 lobes; stamens 5, inserted in 

the base of the corolla, sometimes distinct, sometimes united, 
(4 in 2 parcels and 1 free, or monadelphous) ; anthers long ; 
ovary inferior, with a short simple or trifid style, terminated 
by 3 thick glandular stigmas, 1-celled, (rarely 1-seeded), 

with 6 or many seeds, attached to 3 parietal placentae: pert- 

carp 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, no albumen, 

and an arillus. 

ExampLe.—Cucumber (Cueumis sativus). 

Economica Prorerties.—The pulpy matter found in 
the fruit of most of the plants in this family is wholesome -— 
and often very nutritious, and may be turned te good account 
as an article of food, or as a pickle. The Melon or Can- 
taloupe, so much prized as a dessert fruit, is obtained from 
the Cucumis Melo; the common Cucumber is the fruit of — 
the Cueumis sativus. Besides these, we have the Pompion 

( Cucurbita pepo) , the Water- Melon (C. sitrullus), the Squash- 

- Gourd (C. melopepo), the Warted Gourd (C. verrucosa), — 

the Bottle Gourd (C. Lagenaria), the Orange Gourd (C. — 
: gto, and the Vegetable Marrow Gourd Gs succado). 

aS Propertizs.—All these fruits are more or 
: bitter and aperient ; in some of this en 



“~. 

PERIPETALEX, 355 

-perties are highly developed, and it affords some of our most 

valuable purgatives. The pulp of Coloquintida or Bitter 

Apple (Cucumis Colocynthis) is a drastic purgative, and 

much employed in medicine: its bitterness, according to M. 

Vauquelin, resides in a resinous principle, which he has 

called Colocynthine. The juice which surrounds the seeds 

ofthe Wild Cucumber (Momordica Elaterium) affords Ela- 

terium, one of the most violent purgatives which we possess. 

The roots of this plant and of Red-berried Bryony (Bryonia 

alba or B. dioica) are also purgative, and the latter is rube- 

-facient 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 consi- 

derable quantity of a mild fixed oil; they are sometimes 

‘used for emulsions. Jolliffia africana affords a great quan-_ 
’ m4 of expressed oil, said to be of as good a quality as Olive- 

Offcinal Plants. 

Cucumis Colocynthis. 

Momordica Elaterium. 

Porsonovs Prorsrttes.—In large doses, Cucumis Colo- 

cynthis and Momordica Elaterium are poisonous. The 

latter contains elatine, which is an extremely active poison< 

ORDER CIV. 

MYRTACEZ. 

Myrti, Juss.—Myrtinee, De Cand. 

_ Cuaractens.—Trees or shrubs, with generally opposite 

and a vein parallel to the margin, generally persistent ; caly= 
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monosepalous, of 4 or 5 divisions, adhering to the ovary ; 
corolla with petals equal in number to the divisions of the 
calyx ; stamens often twice as many as the petals, or inde- 
finite and numerous, distinct, or united by the filaments in 
several 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 drupace- 
ous ; seed without albumen. 

_Examptes.—Myrtle (Myrtus communis), Clove-tree (Ca- 
ryophyllus aromaticus.) : 

Economicat Properties.—The plants in this family are 
in general highly aromatic; they abound in a pungent sti- 
mulating volatile oil, which renders many of them valuable 
as spices, Cloves are the unexpanded flower-buds of Cary- 
ophyllus aromaticus, formerly referred to Eugenia cary- 
ophyllata, and the unripe berries of the Pimento-tree (Myr- 
tus Pimenta or Eugenia Pimenta), constitute Jamaica pep- 
per or allspice. The Pomegranate is the fruit of Punica 
Granatum ; it contains an agreeable acid juice. 

Meprcivat Properties.—This family is characterized 
by two properties, which render it valuable in a medicinal 
point of view, astringency, and a warm aroma. The for- 
mer of these is found in the Pomegranate (Punica Grana- 
tum), the bark and flowers of which are sometimes used in 
diarrhoea and dysentery, and in the brown Gum-tree (Eu- 
calyptus resinifera), which is believed to yield some of the 
kino of commerce. 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 Leguminose ; the London 

_ College adopt Pterocarpus erinacea as the source of kino; _ 
_ while the Edinburgh College give the Eucalyptus resinifera 
_as the true source of this gum, The kino imported by the — 
_ East India Company is the produce of the Nauclea Gambir, — 

onging to the Rubiacee, See ae 



‘The Myrtacee are valuable as warm carminatives, and 
even as stimulants. Cajuput oil is the volatile oil obtained 
from Melaleuca minor (M. Cajuputi), formerly referred to 
M. Leucadendron ; 3 it is a very powerful local and general 
stimulant. Myrtus Pimenta and Eugenia caryophyllata are 
valued as carminatives. 

Officinal Planis. 

Punica Granatum. Myrtus Pimenta (Eugenia P.) 
‘Eucalyptus resinifera. Melaleuca minor. 
Caryophyllus aromaticus. 

ORDER CV. 

SALICARIE. 

Lythracee, Lindley. 

Cuaracrers.—Herbs with opposite leaves, and some- 
times quadrangular stems ; a monosepalous, tubular, tooth- 
ed, or lobed calyx ; deciduous petals placed between the 
lobes of the calyz ; stamens, the same number as, or some 
multiple of, the petals, and inserted below them on the 
calyx ; ; anthers adnate ; ovary superior, 2- or 4-celled, with a 
Simple style and stigma, and many seeds: a capsular de- 
hiscent pericarp, generally 1-celled, and covered by the 

x, and the seeds adhering to a central placenta. 

ee 



358 PERIPETALE. 

much employed in India as blisters, being simply bruised 

and applied to the skin. 

Officinal Plant, _ 
Lythrum Salicaria. 

ORDER CVI. 

- TAMARISCINEA. 

CuaractTers.—Shrubs or herbs, with alternate leaves; a 

persistent calyx of 4 or 5 divisions ; a corolla of as many 

petals; about 5 or 10 stamens; a superior ovary, with a 

Ahort style and 3 stigmas; and a l-celled, many-seeded, 

3-valved capsule, with 3 placenta. © 

Exampie.— Tamarix gallica, which produces a very pure — 

kind of sugar called the Manna of Mount Sinai. 

ORDER CVII. 

ROSACEA. .- 

» Rosacea, Pomee, Amygdalee (Drupacee), and Sanguisorbee, 

_ Cuaracters.—Trees, shrubs, or herbs ; leaves alternate, 
simple, or compound, often pinnate or digitate, and with 2 
stipules often joined laterally ; inflorescence very various 
flowers generally white, seldom red or yellow ; calyx mono-— 

_ sepalous, tubular or spread out, sometimes accompanied by _ 
an external second calyx, of 5 divisions or lobes; corolla of - 
5 equal petals, inserted in the orifice of the tube of the calyx, 
_ -orat the base of the divisions ; stamens numerous ; pistils 
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enlarged receptacle; each ovary I-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, a follicle, 
or an achenium: seeds without albumen. 

This extensive family is divided into six sections; the 
Amygdalee; Spireacee; Dryadee; Sanguisorbee; Ro- 
sex; Pomacer. 

LL. Amyeparezx (Drupacee). Have a solitary carpel, becom- 
ing a drupe. Gum in their bark, and abound in hydro- 
cyanic acid._-Amygdalus. Prunus. 
Spmzacez. These have a fruit of 3 to 12 capsules or 

follicles, dehiscing by two valves. 
I. Dryapes (Fragariacew). These have numerous pis: 
tils set on a gynophore, which is sometimes fleshy—and — 
in the fruit numerous acheniums or drupes.—Fragaria. 

_ Potentilla. Geum. Rubus. 
IV. Sancuisorsex. These are apetalous, sometimes uni- 
sexual, Stamens few. Ovary solitary. Calyx indurat~ 

_ ed.—Alchemilla. Poterium. 
V. Rosza. These have a tubular urceolate calyx, which 

becomes fleshy, containing parietal carpels, which do not 
_ adhere to the calyx or to each other.—Rosa. 
VI. Pomacez.—In this section the pistils are from 2 to al 
united with each other and the tube of the calyx, rather 
inferior, and the pericarp is a pome. 
The Dryadex, Spireacee, and Rosew form the cael 
Lindley. The other sections are Orders (or sub-Orders) 
his System. 

2NoMICAL Properties.—The fruits of many of the 

| in this family contain a considerable quantity of sac- 

1e matter, mixed with malic acid, and are much esteem-— 

"The following are the principal kinds: the eigen 
waria vesca), the Musky or Hautboy (F. elatior), the 

berry (Rubus ideus), the Bramble (R. fruticosus), the _ 
(R. essen seis the Dewberry et 
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the Stone Bramble (R. saxatilis), the Plum (Prunus domes: 
tica), the Cherry (P. Cerasus), the Gean (P. avium), which 
contains prussic acid ; the Apricot (P. armeniaca), the 
Sloe (P. spinosa), which makes an excellent preserve ; the 
Peach (Amygdalus persica), of which the Nectarine is a va- 
riety; the Sweet and Bitter Almond (Amygdalus commu- 
nis and A. amara), the Apple (Pyrus Malus), the Quince 
(P. Cydonia or Cydonia vulgaris), the Pear (P. communis), 
the Service (P. domestica), the Medlar (. Mespilus germani- 
ca), the Loquat Apple (M. japonica). Besides these, there _ 
are many others capable of forming good edible fruits when 
cultivated. Prunus armeniaca, P. domestica, and Amygda- 
lus communis, furnish a kind of gum, which exudes from the 

: trunk and branches. 

Mepicinat Prorertres.—These are various in this ex- 
tensive family. In many of them there is a considerable 
degree of bitterness and astringency, as in the roots of 

the Strawberry (Fragaria vesca), which contain tannin 
and gallic acid; the roots of Silver-weed (Potentilla 
anserina); the whole plant of Tormentilla erecta (Potentilla 
Tormentilla), which has been sometimes used for tanning; 
Herb-Bennet (Geum urbanum), which was formerly in use 
as a febrifuge ; the root of Meadow-Sweet (Spirea Ulmaria); 

e leaves of Agrimony (Agrimonia Eupatoria), which are ee, 

used for gargles; the petals of Red Rose (Rosa gallica), 
& 

mond (A. communis or A. dulcis) yield by expression, a 
bland oil much used for emulsions. The flavour of the 3 
Bitter Almond is owing to the presence of prussie 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 expres- 

and the fruit of R. eanina, which are used for conserves, &c. 
_ The Bitter Almond (Amygdalus amara), and the Sweet Al- — 
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and taste.”"—Dr. Duncan. Prunes, the dried fruit of 
Prunus domestica, are considered a mild laxative. Quince 
seeds, from the Pyrus Cydonia (Cydonia vulgaris), are sup- 
posed to have the power, in small doses, of repressing vo- 
miting: 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 tenia; it is an Abyssinian plant, and is much used 
at Constantinople. 

Officinal Plants. 

Dryadee. Rosee. 
Geum urbanum. Rosa gallica. 
Potentilla Tormentilla(Tormen- —_ Rosa centifolia. 

tilla erecta). Rosa canina. 

Agrimonia Eupatoria Pomacee. 

Amygdalee. Cydonia vulgaris 

Amygdalus communis. (Pyrus Cydonia). 
Amygdalus amara. 

Amygdalus persica. 
Prunus domestica. 

Prunus Lauro-cerasus (Cerasus L.) 

Potsonous Properties. — The Amygdalee contain a* 

considerable quantity of prussic acid in the leaves and i in the 

seeds, and some of them are dangerous on this account. 

The Cerasus capricida proves fatal to goats which feed upon 

its leaves ; the leaves of the Cherry-laurel (Prunus Lauro- — 

‘cerasus, or Cerasus Laurocerasus) afford prussic acid by 
oe distillation ; and this acid may also be detected in Peach 
_ blossoms and leaves, and in the bark of the Bird-Cherry 

_ (Prunus Padus or Cerasus Padus). Bitter Almonds are oe 

_ dangerous in any considerable quantity, and their essential 
- ieee poisonous. Ee: 
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ORDER CVIII. 

LEGUMINOS&. 

Papilionacee, ourneforkasFubabie, Lindley. 

Cuaracters.—Trees, shrubs, or herbs, with alternate 
generally compound leaves (rarely simple), digitate, pinnate, 
biternate, or bipinnate, and with 2 persistent stipules at the ; 

- base of each petiole and leaflet ; flowers solitary, in racemes 
or in panicles, often with 2 bracteas under the flower ;—1- 
sometimes they are irregular and papilionaceous, that is, with 
a tubular calyx, toothed at the summit, a corolla formed of ° 
5 unequal and irregular petals, and 10 stamens, generally 
diadelphous, seldom free or monadelphous ;—2. sometimes 
the flower is more regular, being composed of a calyx of 5 
deep divisions, an equal and regular polypetalous corolla of 
3 to 5 petals, and 10 free stamens, of which several are of- 

_ ten 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 supe- 
rior, 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 de- 
hiscing by 2 valves; but it is sometimes of several cells, and 
jointed, dehiscing at the articulations ; embryo without al- 

_ This very natural family has been divided into three sec-_ 
_ tions, the Papilionacez, Cassie, and Mimosa. so 

1. Papilionacee.—These are characterized by the papi- 
lionaceous corolla, and have in general 10 diadelphous sta- _ 

, a8 Broom (Spartium scoparium, or Cytisus scoparius), 
a (Pisum satioum), Laburnum (Cytisus Laburnum.) 

- Cassiee.— These have an equal and regular corolla of 3_ 
tals, and 10 stamens, éf which some are frequently 
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abortive, as the Senna shrub (Cassia senna), the Tamarind 

tree (Tamarindus indica). 

3. Mimose. — These have a double calyx, the external 

small and of 5 teeth, the internal monosepalous and tubular 

(sometimes called corolla), and numerous stamens generally 

monadelphous, as the Sensitive plant (Mimosa pudiea), the 

Gum tree (Acacia vera.) 

De Candolle divides the Papilionacez as follows :— 

I. Curvemsriz. 

Radicle bent back upon the cotyledons. 

1. Papilionacee.—Calyx with distinct lebes ; rae 

_ perigynous ; Corolla papilionaceous. 

2, Swartziee. —Calyx bladdery, with indistinct lobes. 

Stamens hypogynous. Corolla none, or petals only 1 or 2. 

Il. Recremsriz. 

Radicle of the embryo straight. - 

3. von yngap cae Mian d imbricated in zstivation, and sta- _ 

mens perigynous. 

(1.) Geoftries.— Have petals, and ai stamens va- 

riously combined. 

tinct. 

(3.) Detarieew.—No petals. Fruit drupaceous. 

4, Mimosa. — Sepals and petals valvate in estiv ation. 

Stamens hypogynous. 

Regarding this order, Dr. Lindley observes: “ The most 

common feature is, to have what are called papilionaceous a 

flowers ; and when these exist, no difficulty is experi ee 

in recognising the order, for papilionaceous flowers exist no oe 

where else. Another and a more invariable character isto 

have leguminous fruit ; and by one of these ‘two characters
 

the plants of the family are known.” 

<a Cisiatrisia ee man “this is one eof 

ease ——~ cere 

(2.) Cassiew.—Have petals, and the stamens diss 
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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 excellent pasture for cattle. It con- 
tains the Pea (Pisum sativum), the Bean (Vicia Faba), the 

Kidney Bean or Haricot (Phaseolus vulgaris) ; Dyers’ Green- 
weed (Genista tinctoria), used to dye a yellow colour ; St. 

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 Hedysarum Ono- 
brychis); White Trefoil or Dutch Clover (Trifolium re- 

pens), Common Clover (T. pratense), Black Medick or Non- 
such (Medicago lupulina), Lucerne (M. sativa), the South 

American Earth-nut (Arachis hypogea), used as food in 
New Spain. The leaves of Indigofera Anil, I. tinctoria, I. 

caerulea, and I. argentea, yield indigo, a valuable blue dye. 

The Tamarind, a pleasant acid fruit, is the produce of Ta- 

marindus indica. 

Mepicinat Prorenties.—In a medicinal point of view. 

this is a very important family. It affords the valuable pur- 
gative Senna, which consists of the leaves of Cassia obovata, 

C. acutifolia, C. lanceolata (C. elongata), C. ethiopica ; 

the fruit and pulp of another species of Cassia, C. fistula, 
=O Dithcrlointpis | fistula), and the pulp of the Tamarind 
-(Tamarindus indica), are gently laxative. The stiff hairs 
of the pod of Cowhage (Mucuna pruriens, or Dolichos pruri- 
ens), and M. prurita, are used as anthelmintic. Tamarinds 
contain sugar, and citric, malic, and tartaric acids. The 
bark of the Cabbage-tree (Geoffrea inermis) is a power- 
ful anthelmintic. Genista tinctoria is purgative, and in 

_ some parts of Russia deemed a specific in hydrophobia. 
Fenngric seeds, from the Trigonella Phenum-Grecum, are 
emollient, and employed in veterinary medicine. The 
leaves of Bladder-Senna (Coluteu arborescens) are employ- 

as a purgative, and often mixed with Senna leaves. The 
nos ih contain some valeabie: ly ees as 
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Acacia Catechu ; and the barks of A. vera, and of most other 

species which furnish gum, are highly astringent, and used 

for tanning in some parts of India. Gum Kino is said to be 

obtained from Pterocarpus erinacea, and P. Marsupium. 

Saunderswood, from the P. Santalinus, contains a red co- 

louring 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 astringency. 

Logwood, the wood of Hematorylon campeachianum, is some- 

what astringent, but used chiefly as a dye. The tops and 

seeds of Broom (Spartium scoparium) are diuretic. Many 

trees in this family furnish a highly nutritious gum, valuable 

in medicine as a pectoral. The well known substance, Gum 

Arabic, is obtained from Acacia vera and A. arabica. Gum 

Tragacanth is the produce of Astragalus Tragacanthus, A. 

_-verus, A. Gummifer, and A. creticus. Some valuable — 

balsams are found among the Leguminose, as Copaiva, 
from the Copaifera officinalis, or Copaifera Jacquini ; 

Copaifera Langsdorfii, and C. coriacea, yield the Copaiva of 

Brazil: Balsam of Peru, from the Myroxolon (or Myrosper- 

mum) peruiferum, and Balsam of Tolu, from the M. tolui- 

ferum or Toluifera balsamum. The mild saccharine and 

mucilaginous substance, called Liquorice, is the extract of 

Glycyrrhiza glabra. Lac is the produce of Erythrina mo- 

- nosperma ; and Gum or Resin Anime, of Hymenea courba- 

_ ril: they are used for varnishing. 

Officinal Plants. 

Papilionacee. aa 

_ Astragalus Tragacanthus. Myroxolon peruiferum, 

_ Astragalus creticus. Myroxolon toluiferum. 

_ Astragalus verus. Geoftrea inermis. ee 

_ Glycyrrhiza glabra. Mucuna pruriens (Dolichos_ 

Pterocarpus Draco. : pruriens. ) 

Pterocarpus Santalinus. Cytisus scoparius (Spartium 
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Cassiee. _ Mimose. 

Cassia Fistula. Acacia vera. 

Cassia lanceolata. Acacia arabica. 

Cassia obovata. =" Acacia Catechu. 

Hematoxylon campeachianum. 

Tamarindus indica. 

Potsonovus Prorerties.—The seeds of the Laburnum 

Cyiisus Laburnum are said to be poisonous, owing to the 

presence of a peculiar uncrystallizable principle, called Cy- 

tisine ; and a few other plants in the order are deemed dan- 

gerous. 

ORDER CIX. 

TEREBINTHACE&, 

Anacardiacee, Burseracee, Xanthoxylacee, Connaracee, Amy- 
ridacee, Lindley. 

Cuaracters.— Trees or arbuscles, with alternate leaves 
usually without stipules, and generally compound ; flowers 
minute, in branched racemes, hermaphrodite or unisexual, 
Moneecious or dicecious ; calyx monosepalous, of 2 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, 
_ Leelled or 2-5 celled, often 2 ovules in each cell; style 

simple and short, with a lobed stigma, or several stigmas ; 
pericarp a dry or succulent drupe, with one 1- — nut, 

or several small nuts. 

- ieateiae.a Polstd Ivy (Rhus Toitiontendieily Ca. 
‘nut (Anacardium occidentale), Mango Tree a 
eee a wholesome te died z 
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Mepictnat Properties.—This family abounds in bal- 
sams. Opobalsam, or Balm of Mecca, is the resinous 
juice of Protium gileadense (Balsamodendron g., or Amy- 
ris gileadensis) the same plant, according to some. Elemi 
is the produce of Amyris elemifera (Canarium commune), 

or Iciea Icicariba. Olibanum, said to be the Frankincense 
of the ancients, is obtained from Boswellia serrata ; Cyprus 
turpentine, from the Pistacia Terebinthus; Mastich, used 
to preserve the teeth, and strengthen the gums, from the 
Pistacia Lentiscus ; and Copal, from the Rhus Copallinum. 

_ The seeds of Pistacia vera contain a large quantity of a 
mild fixed oil, and may be used for emulsions. Myrrh is 
said to be the produce of Protium kataf (Amyris Kataf, now 
referred to Balsamodendron Myrrha.) Resin acouchi is ob- 
tained from Jcica Aracouchini, and Resin chibou from Bur- 

sera gummifera. The leaves of Poison Ivy (Rhus Tozico- 
dendron) have been recommended in paralysis, and operate 

_ asa gentle laxative ; applied to the skin they are extremely 
irritating, and produce erysipelas. They are full of a whit- 

ish resinous juice, and are extremely acrid. 

Offcinal Planis. 

Amyris elemifera. Pistacia Terebinthus. 

Ampyris gileadensis. Pistacia Lentiscus. 
Boswellia serrata. Rhus Toxicodendron. 

Balsamodendron Myrrha. 

Poisonous Properties.— There are several plants of a 

dangerous nature in this family, as Rhus Toxicodendron, 
which is extremely irritating, and may beranked among the ‘ 

_ acrid poisons, and R. venenata (Poison Ash, or Poison — 

_ Sumach.) Some of the varnishes which are obtained in this see 

_ order are dangerous when they come in contact with the 

skin. 
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ORDER CX. 

= ; 

‘, RHAMNEZ. 

Cuaaracters.—Trees, or shrubs, with simple (rarely op- 

posite) 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 orifice 

of 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 1 

ovule (rarely 2); style simple, sometimes divided at the 

summit, and with as many stigmas as there are cells in the 

ovary ; pericarp sometimes div and capsular, dehiscing by 

3 valves, sometimes fleshy ; seed with an erect embryo and 

a fleshy albumen. 

Exampte.—Purging Buckthorn (Rhamnus catharticus ), 

the berries of which, when prepared with gum-arabic and 

lime-water, yield a green dye. 

_ _Mepicrvat, Prorerties.—The berries of Rhamnus ca- 
tharticus are bitter and nauseous, and act as purgatives, and 

other species act in a similar way, as R. Frangula, R. infee- 
 torius. Ceanothus americanus and Prinos verticillatus have 

leaves and bark very bitter and astringent, and in some 
_ placesare used as tonics. The fruit of the Jujube (Ziziphus 
__ Jujuba) is of a very different character, being of a mild and 

saccharine nature, and employed as pectoral. It is used in 

the preparation of Jujube Lozenges. — 

Officinal Plant. 

Rhamnus catharticus. 
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CATALOGUE 

OF 

MEDICINAL PLANTS, 

ARRANGED IN THEIR 

“NATURAL ORDERS; 

SHEWING ALSO THE LINNZAN CLASS AND ORDER OF 

EACH. . 

DIVISION I. CRYPTOGAMIA. 

* 

: Fone, 213.* 

Boletus igniarius, Agaric of the Oak. 
_ Acinula clavus, Ergot. 

Licuenes, 217. 

Cetraria islandica, Iceland Moss, or Liverwort. 

“Rocella tinctoria, Dyer’s Lichen, or Orchall. 

ALGz, 220. 

Fucus vesiculosus, Bladder Wrack. 

Friuces, 230. 

Aspidium Filix-mas, (Nephrodium F.) Male Sheild-Fern. — 
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DIVISION II. PHENOGAMIA. 

SECT. I. MONOCOTYLEDONEZ. 

I. MONOHYPOGYNEA, 

Stamens hypogynous. 

AROIDES, 236. 

Arum maculatum, Wake Robin,.......... -Monecta PoLyanD. 
Acorus Calamus, Sweet Flag, ...............HEXAND. Monoeyn- 

PIrPERACES, 238. 

ee nigrum, Black Pepper,.... ....... Taranpeta (Diax- 
‘Piper longum, Long <hsa sesevevdbees 
Piper Cubeba,: Cubebé,s.oc.ccocecoeercsss ) UU) © RIOT HUA. 

GramIneEa, 240. 

—— Saree, Os, cote sick sacs 
Triticum hybernum W heal, scien aug 

Hordeum distichum, Barley, aoe Geias eee ramon ees iw 
Saccharum officinarum, Sugar Cane,.: 

Il. MONOPERIGYNEA, 

Stamens perigynous. 

Patma, 246. 

| Sagas Repke. cee” f Mowecta Haxaxo. 

Cotcuicaces, 250. 

ee Meadow Saffron,.. -HEXAND. Tricynta. 
eratrum album, White iret : 

m Sabadilla, pinks “Porveamra Mowec. oe 
#0 Coan seececteerecesnese 
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ASPARAGINE, 252, 

Smilax officinalis, Sarsaparilla,........-+0.. -..Diacta HEXANDEIA. 

Liviacea, 253. 

Allium porrum, Leek,...+..-.. . --.++++ | 
sativum, shes ome ei glasleenats 

cepa, Onion,... scuutcecuss 
ee BIA LE oicy sets is oso oiten sec res roosts ae Hexanb. Monoeyn. 
tome (vulgaris), eed 

Scilla maritima, Squill,... axevisyotbe J 

Ill. MONOEPIGYNEZ, 

Stamens epigynous. 

Ir1pDEx, 258. 

Crocus sativus, Saffron Crocus,.....- 4 
Tris florentina, Fheentiad Orvis, 0-0 z. TaianD. Moxoerx. 

me SciTaMINnE&, 260. 

; Ziagiber officinalis, Ginger,...++.--.++ 
Alpinia Cardamomum, ......--------+--+ t MonanD. Monoern. 
Curcuma longa, Turmeric,........++-+++ 

MARANTACES, 262. 

_ Maranta arundinacea, Indian Arrow root, MonanD. Monoeyx. 

SECT. Il. DICOTYLEDONEZ. 

I. APETALE#. 

28 ARISTOLOCHIE, 267. Sy 

Aristolochia Serpentaria, Snakeroot Of @xxaxn, ae a 
a bepseeoe sts peaweeees 

; = eeprom htc ons ‘Dopxcaxo, Mowoorx. 
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CuruLirer2&, 268. 

Quercus pedunculata (robur), Oak,..- 
Quercus infectoria, Gaill-nut Tree sr. Afonates PoLyanD. 

Diger’s Oakey ioc eis5 iss tis 

ContFER&, 270. 

CEN Fe! Cate fe Paes | Soe cara 
—. balsamea, Balsam Spruce,...... 
—— Abies, Spruce Ptr, .--.0222-.0.00. 
Juniperus Sabina, Savine,...-.......2.-. 
——_———- communis, Common Juniper, > Diacta MONADELPH. 

lycia, Olibanwim,.......-..0000 

Monecta MonaDet- 
-PHIA. 

Pinus sylvestris, Scotch Fir,......... 

SALICINES, 273. 

Salix alba, White Wiilow,....... Spee 
—— fragilis, Crack Willow,......... {drace DianpRia. 
—— caprea, Great round-leaved Willow 

EurnorBiace#, 275. 

Euphorbia officinarum, _Euphorbium,...DopEcanD. TRIGYN. 

Croton Cascarilla, Cascarilla, ......... 
a Tiglium, Purging Croton,.... tsowac. MonaDEL. 
_ Ricinus communis, Castor-oil Plant, 

Urticez, 277. 

Humulus Lupulss, DRO Rigi S i Saesocesienk: Diecra PeENTAND. 

een Tepe PenTanD. D1GYNIA. 
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LaAvRInegz, 281. 

Laurus Cinnamomum, Cinnamon sie: 
Cassia, Cassia Tree,...-....2.... f 
Camphora, Camphor Laurel,... | ENNEANDRIA Mono- 

‘ es Bay Laurel or Sweet GYNIA. 
DOG cersssneg its ca eesrerees waits . 

——— Sassafras, Sassafras Laurel,... J 

PoLyGones, 283, 

~ Rheum cabaxtiin, Palmated Rhubarb, 
undulatum, Wave-leaved Rhu- ENNEAND. TrIGYNIA. 

OOP, . .0cns, cvateemneeuceeses 
Polygonum Bistorta, Great Bistort or z 

Snake-weed,....--++0++-0000 \ Ocrayp. Trierntra. 
Rumex aquaticus, Water Dock,......... 

HExanD. TRIG¥N1IA. 
—— acetosa, rnd aberecigs a : ¥NIA 

THYMELE, 285. 

Daphne Mezereum, Spurge Laurel,......OcTanp. Monocrn. 

IL MONOPETALEA, 

1. HY POCOROLLE, 

Stamens hypogynous. 

ScroPHULARINES, 290. 

Venton Beccabunga, Brooklime,.....- el Gratiola officinalis, Hedge Masse. | nem MemeeTE: 

gare me wei cigeial Ave 
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SoLANEz, 292. 

Atropa Belladonna, Deadly Nightshade, ) 
oe A OE AOI aR pee Seep eee 

Solanum Dulcamara, Woody Nightshade 
WWE DEALS WEEE, os das tees tsk ses oe 

Hyoscyamus niger, Henbane,............ 
Danaea ~ nate a Thorn sa pPausauy: Mowoe ys: 
Nicotiana Tabacum, Tobacco Plant,.. 
Verbascum Thapsus, Great Mullein,... 
Capsicum annuum, Cayenne or Cock- 

spur Pepper jso<.-c-0cccises acces * 

J ASMINER, 295. 

Olea europea, Olive Tree,........-.:..0.00 Dranp. Monoeryn. 

Ornus europeus, or Fraxinus O. 
: amia Diccta.- 

Flowering Ash, ......0.csseessees Fours 

Lasiars, 297. 

Mentha viridis, Spearmint, ..............-- 7} 
——. piperita, Peppermint, acc. sess: 

ium, Penny-royal, ...... 
Origanum vulgare; Common Marjoram| pinyxamta GYMNO- 
—— ——— majorana, Sweet Marjoram, > SPERMIA! 
Hyssopus officinalis, Common Hyssop, 
Lavandula spica, (lu. vera) Lavender, 
-Marrubium vulgare, White Horehound, 
Melissa officinalis, Common. Balm........ } 

Rosmarinus officinalis, Rosemary, -.---- 
= — —— Garden Sage, ..-.------ 

\ Drawn. Monoeyrwyia. 

BoraGtines, 299. 

Anchusa tinctoria, Alkanet, .....-sese-ese00+ PENTAND. sie case 

CoNnvVOLVULACES, 300. 
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Erythrea Centaurium, Common Cen- 
LAUTY 5 (ose ieccdeves éeescesnssonsaee 

Menyanthes trifoliata, Buck Bean,...... 4 Pentann. Monocyx. 
Spigelia marilandica, Perennial Worm- i 

GUAGE, LAT fein mel ation 

Apocyne#, 304, 

Strychnos Nux-vomica, Ratsbane.......... PENTAND. Monocory. 

2. PERICOROLLEA, 

Stamens perigynous. 

Styrace®, 307. 

Styrax officinale, Officinal Storaz, .-.... 
—— Benzoin, Benjamin Tree, ...- “| Decawn, aati ae 

ErIcrinEX, 308. 

Arctostaphylos Uva-ursi Seete rs U.) 
seeeeee 

Chimaphila Doss (P¥role umibel . ila corymbosa umbel- 
= lata), Winter Green, ...... + Decay. Monoeyx. 
Sitiednlendron Chrysanthum, Golden- | 

flowered. Rhododendron,........- | 

CAaMPANULACES, 310. 

sohalin inflata, Indian Tobacco, .. ......--PENTAND. Monern. | 
¥ 

3. EPICOROLLEZ, 

Stamens epigynous. 

ComposirTa, 311. 

1. Corymbifera. 
: Anthemis nobilis, Chamomile, ....0..-- ++ | 
—— Pyrethrum, a 

Tnula Helenium, Elecampane,........... ae 

oe enrass, Leopard’ s-bane yp... | Syxe ia Pee 

= pam get GAMIASUPERFLUA. 
— santonica, a : 2 

— oe 
ar , rfara, Calls 

mn “ore 

vulgare, TAN8Y ysvervrereererere a 

= 
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2. Cynarocephale. 
: : fSyneenrsia Potry- Arctium Lappa, Burdock,.......s.s.ss0 00 4 Gamia AiQvALIs. 

Centaurea benedicta, Blessed Thistle,... | —— a ~~ 

3. Cichoracee. 

Lactuca sativa, Garden Lettuce,.....0-, 
virosa, Strong-scented Lettuce,. mi bn Peete bass 

Leontodon Taraxacum, Dandelion,...... , 

VALERIANES, 815, 

Valeriana — Great Wild prow TRIANDRIA Monoey- 
deg Re ere NIA. 

Rupiacex, 316. 

Rubia tinctorum, Madder, ..... SERS TEeTRAND. Monoeyn. 

CincHONACEA, 317. 

Cephaelis Ipecacuanha, Ipecacuan, ... we] 
Cinchona cordifolia, Heart leaved Cin- 

chona, 

lancifolia, Lance-leaved Cin- + PENTANDRIA. Mowg- 
NONE, cscs scsxcacuhiodacisccsticvis OFA Me 
cblongitai, “Oblong-leaved 

CaprRIFOLIACEz, 319, 

chadetes nigra, Common Elder, ,,...... PEN TAND, TRIGYNIA. 
. 



Ill. POLYPETALEZ. 

1. EPIPETALES, 

Stamens epigynous. 

UMBELLIFER®, 294, 

_Anethum graveolens, Common Dill,...... ) 
arum Carui, Common Caraway, .......- 

ndrum sativum, Common C mipeciecak 
minum Cyminum, Cumin, .....-.00..066 

npinella Anisum, Anise, ........ speetbies 
ngelica Archangelica, Giles Archan- 

gelica, ...++.. cosesssl litem ieovasewes 
nium maculatum, Common onlick, 

Shemales Asa foelida, ...00-+ ore 
Daucus Carota, Common Carrot, ....+-+.+ 

oot vulgare, Sweet | Fennel a 

uM Officinale, +25... i..0cs0s ees eecnen 
i hireninm, Rough Parsnip, | 

> PENTAND. DiGynia. 

2. HYPOPETALEZ, 

Stamens hypogynous. 

RanuncuLace#, 326. 

nium Staphisagria, Seoseny 5 

um Napellus, et or 
_Monkshood,. estes Sota ok 

P 
nitun i latum, 

PoryanD. Trieynia. 

, 

unculus acris, Upright Maule 

Venti) Lesser Spear- Poryanpria Pour- 
GYNIA. antec ewe eee eee cen ners eee eset wort, 

niger, Black  Hellebore,... 
feetidus, Stinking Hetlebore, j 

~ officinalis (Lond. Pharm.)... 

| MaGNoxtace®, 328. 

% Winter ebariiree, Pouraxn. eraser, 

IN THEIR NATURAL ORDERS. : 377 eg 
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MENISPERME, 329. 

Cocculus palmatus, Calumba,......... 
Menispermum -Coceulus, ‘Misas eed. t Diecia DopEcaND. 

Cissampelos Pareira,.......-.--..+:s00s-ss06 \ ste MowapEt- 

Rutaces, 330. 

Diosma crenata, sees ss sees coceee Q PENTANDRIA Moxo- 
Galipen: Cusparia,...... 10... 00s 0ssecetees GYNIA. 

Quassia Simaruba, PORES Quassia, 
excelsa, Lofty Quassia,......... 

Guaiacum officinale, Guaiacum, Soa Decanpb. Monoexn. 

Ruta graveolens, Common Rue,......... 

GERANIACER, 332. 

Oxalis Acetosella, Wood Sorrel,..........0 Decanpb. PENTAGYN. 

MALVACER, 333. 

Althea officinalis, Marsh Mallow,...... ——— Po.y-. 
Malva sylvestris, Common Mallow,... ANDRIA. 

GUTTIFER®, 335. 

Stalagmitis ; Cambogioides, Sane Potyeam. Monecra. 
OB, F: <. taiaaececstres 5 acer 

Siicgeue: Camphora, Camphor - PoLyanD. Monoern. 

AURANTIACER, 336. 

Citrus Aurantium, Orange-tree,.......... 1 POLYADELPH. IcosaN- _ 
limonum, Lemon-tree,.......0 DrRta or PoLyaNnD. 

VINIFERZ, 338. 

Vitis vinifera, the Vine,... Penranp. Monocyn 

Metiaces, 339. 

Canela alba, White Canella,...... Dopecanp. Moxos. 
_ Swietenia febrifuga, Febrifuge Swie- =h . Mor 

: tenia, 

NIA. — + Mahageai, Mahegany tears 
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Poryca.es, 341. 

‘olygala Senega, Seneka,..s...+.+ ..+. ... DIADELPH. OCT AND. 
ia triandra, Ratanhy,......... .. -- TETRAND. Monocyn. 

PaPavERACE, 342. 

ver somniferum, White or — 
oppy, . teeeeeseesseseeeeee » POLYAND, MoNnoOGYN. 

Rheeas, Red Poppy,..... 68 

Crucirera, 344, 

mine pratensis, Cuckoo. Flower, 
nbrium Nasturtium, Water Cress, a TETRADYNAMIASILI- 

8 alba, White Mustard,......+. Quosa. 
nigra, Common Mustard,....... 

Armoracia, Horse Radish, ) TETRADYNAMIA SILI- 
—-—— officinalis, Scurvy-grass, ... CULOSA. 

VioLaRiex, 348, : : 
iola odorata, Sweet Violet,.....+-+-.++..+..PENTAND. MonoeYy. 

CaRYOPHYLLES, 349. 

Dianthus Caryophyllus, Clove-Pink,.....,. DECANDRIA. Breve: 

Linge, 350. 

num usitatissimum, Common Flax, } PENTANDRIA PEN TA- 
catharticum, Purging Flaz,..) GYNIA. 

3. PERIPETALE, 

Stamens perigynous. 

CocunsITAcez, 354. 

eae, Bitter: Cucumber, MowaciaMoxapsu- . 
Squirting Cu. PHIA, me 

ant 
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Myrraces, 355. 

Myrtus Pimenta, Allspice-tree,.......... 
Punica Granatum, Wane t Icosanpria Monoer- 
Eucalyptus resinifera, Kino-tree,....... NIA. 
Caryophyllus aromaticus, Clove-iree,.. : 
Melaleuca minor,............. ssa ss toswlerse PotyapELPuHia Ico- 

cajeputi,. SANDRIA. 

Sattcaria, 357. 
Lythrum Salicari  Loosestrifes.....

verves -DopEcanp. Monoe. 

Rosacea, 358. 
Dryadee. 

Geum urbanum, Avens or Herb- Bennet, 
Tormentilla erecta, Tormentil or Sept- Icosanp. PoLyeYN. 

SOW jertvissscpceinseccgesda\itimestas aie 
Agrimonia Eupatoria, Agrimony,......... DopecanD. Dieyn. 

Amygdalee. 

Amygdalus communis, Sweet Almond, | 
‘amara, Bitter Almond,...... 
persica, Peach tree,......... 4 IcosanD. MONOGYN. 

Prunus Domestica, Common Plumd,... | 
Lauro-cerasus, Cherry Laurel, } 

Rosee, 
Rosa gallica, Red Rose,......-0..s.s000 
—— centifolia, Mundred-leaved Rose, + IcosanD. PoLyGYN- 
—— canina, Dog-Rose or Hep-tree,... 

Pomacee. 

Cydonia vulgaris, Quince-tree,...........- IcosanD. PENTAGYN. 

LecuMinosa, 338. 

1. Papilionacee. 

Astragalus Tragacanthus,........ oval 
CPOUONB I. Sisco. 

-- VETUS 00ers eee 
Glycyrrhiza glabra, Common Liquorice, 
Pterocarpus Draco, Dragon’s-Blood.... CAN- 

Santalinus, Red Saunders. + Diaperrars De 
Weé pce ee geeeeees = 

me erinacea, Kino-tree,......... 
 Geoffrea inermis, Catbhage-tree,...... 
Mucuna pruriens, Cowhage,............ 
Cytisus scoparius, Broom,...... veeseeree 
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opaifera Langsdorfii, Conaiva-tree,... 
yroxolon peruiferum, Sweet-smelling ( DrecanDRIA Mowno- 

Balsam-tree,.....1..c.e0008 GYNIA. 
toluiferum 23-1505 .0.565.4 

Cassiee. 

fistula, Purging Cassia,......... 
lanceolata and C. obovata,.. ... > DecanD, MonoGyn. 

ne toxylon campechianum, Logwood, 

‘amarindus indica, Tamarind Tree,... { 
MonaDELPHIA Tri- 

ANDRIA. 

3. Mimose. 

vera, Acacia or Egyptian Thorn, ) PotyGam. Monecta 
arabica, Gum-Arabic-tree,.....- or MONADELPHIA 

Catechu, Catechu,,............4 PoLYANDRIA. 

TEREBINTHACE, 
yris elemifera, Elemi-tree,........- 

gileadensis, Balsam of Gilead- 

nodendron | aes 

llia serrata, Olibanum-tree,..........DECAND. MonocYn. 

Terebinthus, Chian Turpen- : eee 
oe ARNE PNUD 5 wes co cei bass pye ss: 0ou¥es { Discraexranmata, 
Lentiscus, ‘Mawtidh-trea,:. 608 eee, 

toxicodendron, Sumach or Poison PENTANDRIA TRIGY- 
CMBR esis he ps sense NIA. 

Ocranp. Monocyx. 

RHAMNER, 

nus catharticus, Purging Buck-\ PENTANDRIA Mono- 
Sob eiidikd stoner EMER 
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CATALOGUE 

OF 

MEDICINAL PLANTS, 

ARRANGED IN THEIR 

LINNAZEAN ORDERS; 

SHEWING ALSO THEIR NATURAL ORDERS. 

I. MONANDRIA. 

Monandria Monogynia. 

Zingiber officinalis,.. 
Alpinia Cardamomun, ...........s-0000. ( SCITAMINES. 
Curcuma longa, Pasreee 

vipsse ee ereWes neous MaARANTACE#. 

Ii. DIANDRIA. 

Diandria Monogynia. 

Veronica Beccabunga, ...............-..008 
Gratiola officinalis,....+..-ccs+-0+c-ss0sscs weap lst eat 
les: europiay sis ies oss reece JASMINER. 
Rosmarinus officinalis,..................... L 
Salvia officinalis,.........-...0020. bicctiaa —— 

Diandria Trigynia. 

See Piper in Triandria Trigynia. 
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WL TRIANDRIA. 

Triandria Monogynia. 

PROOUS BOLIVUS, 5.000. pasccccteevesicveccncens 
ereh: Perel Ge 86s 503k Lies eos ceo vcs see st 
Valeriana officinalis,...........-..+++++00000++e VALERIANE. 

\ TrRIDEz. 

Triandria Digynia. 

PROMI RALLY I, 55 5 oie. sceccescessonsinece veces 

ticum hybernum, ........2se..---2+e000 
Hordeum distichum,.........-....--+-+ss0s 

AM. OfMCIMATUM,.....-+2-.eeeeeeees 

GRAMINE#. 

Pie NIZTUM,......+--++0+ Preerererrretiere) 

—— longum .....-+--++++ PIPERACE*#. 

Iv. TETRANDRIA. 

_Tetrandria Monogynia. 

tenia Contrajerva,...+.-210+0++++-+0e URTICES. 

Rubia tinctorum,........--++-+++++0+++++++e RUBIACE &. 

Krameria triandra,.....-.:+++++++s:+++1++ se POL¥GALEA- 

Vy. PENTANDRIA. 

Pentandria Monogynia. 

Belladonna 

im 28 niger, nibiia ben evmnntrerereers 

§ Stramoniiynctnrenerce SoLanE#, 

Tabactum ......-0..cecre nes seceee 

cum 1 hapsus, ...---+e20+ «freee ress 

AMMUUM, 020 ceeeeeeeseeeereenre JS 

Spe I 

s Jalapa, (Ipomea J.) cosbenes } Convorven 
sores depreeronraceehe 



ead 
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Erythraea Centaurium, ................-- 
‘Menyanthes trifoliata,................06 GENTIANZ. 

. Spigelia marilandica... 4..0.2...6.. 0.0.08 = 

Strychnos Nux-vomica,..............:s00c00es APOCYNEA. . 
Lobelia inflata,............. Senta sidue cet’ ... CAMPANULACE. 
Cephaelis Ipecacuanha,............ pcie 
Cinchona COPdifolia,...+++.--seeeeereeeeeeee yr, SE ERNENE pene 

TADEHONAS cn a eee 
—-—— oblongifolia, ...... .2....--++48 

Diosma crenata,.....-.. apiece Sissi. 7 
Galipea Cusparia,.......-..--+ ee Ra ee \ Ruracez. 

Vitis vinifera, 6... d0<<0 Sb WR SEES soseee VINIFERZE. 

Viola odorata, : .-- VIOLARIEZ. 

Rhamnus catharticus,.............-.......-.--RHAMNEA. sd 

Pentandria Digynia. 

Ulmus campestris, --URTICE, 

Gebtane latea,, ..« ..ss00s55ke00-s- dem 
-Anethum graveolens,..........-+02s1e0ee00 | 
Feniculum vulgare,...... sid vugacetadcoweny 
Sarens CAN, «626562 <ci cass Bisunicuetesweart 
Coriandrum sativum,............ccecesceeee 
—— Oyu, 2. is cc esate es o 
Hpinelia: A NisuM,s.<sccciss ssc cecses eset cs Ee 

ieges Archangelica,...........-+-.0+6 _ ¢ UMBERLIFE RZ. 
Conium maculatum,.................. saeae 
Petite A aRIStNIRc ce, i iasn, ohh 0os 
Dorema Ammoniacum,..........--..----.- 
Opoponax chironium,..............se0ee000 
Daucus Carota,..............65+ en ee Jj 

Pentandria Trigynia. 

Sambucus Nigra,c....:+:2s000.sesseeeeseeesesees CAPRIFOLIACEA. 
Rhus toxicodendron,............-.c.ccceeeeees TEREBINTHACE#. 

Pentandria cote 

Linum usitatissimum, wissocevconieesaee rt 
ee . eeeee 
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‘YL HEXANDRIA. 

Hexandria Monogynia. 
bs Calanins.:.: 5iciccses cca t hee eA ROIDE RE. 

RUM BACIVEIN 5555550 00rs detensdeuses evict, 
HOPN: ss vivescatsasses ye bussce eines eemes 

rrum 
i Litracez. 

CB veesessseressenteverneneates Oaerereses 

Hexandria Trigynia. 
cum autumnale .......... . «+. ...+. COLCHICACE&. 

2. ? \ PoLyGonEes. 

TANDRIA. 

_Monogynia. 

Hippocastanum......... ++ reseesseoe HE IPPOCASTANEZ. 

Vill. OCTANDRIA. 

Octandria Monogynia. 

» Mezereum : THYMELES. 

-gileadensis.........-...-...- seormesee > TEREBIX THACE 2. 
odendron Myrrha.... ...+. ....+. 

Octandria Trigynia. 

num Bistorta....- -+--s0+++-sssssecee+-- POLYGONEZ. 

‘IX. ENNEANDRIA. 

Enneandria Monogynia. 

Cinnamomum.....-+-+.0--00000 . 

: Camphora....0.-.-0-+- s+eeseee > LAUBINE 2. 

MAIDA cs fecousss0 sees Prreee Tiel i) 
Sass af 

see eeeeaene wees eeeees 
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Enneandria Trigynia. 

—— undulatum................ Pistewacebeee i PoLyoonzs. 

X. DECANDRIA. 

Decandria Monogynia. 

sear serene comes meee Eon tT 
Arctostaphylos Cacaih SS eae 
—— ae — — aes ‘See 

Rhidedentne Chrysanthum... 
Oscsegema OfemMade 0 sie vaesase css 

UGA: PPA VOOIONS «sc scee pyc Sten: sos coe 
Apuasere Simaruba.....6..c....cseseserssies Rurackz. 
Reems OXOGINE...5..20.42--0ccveess0 

Swietenia febrifuga ...............ss0000000 e 
——-—— Mahagoni.............s.0s0.s0e00 bMeriacez 2 

Cepaifera Langsdorfii ....-......-.00.-0000 
Myroxylon peruiferum * 
+ WMEOIOT = 520 eevee eects i 
_Hematoxylon campeachianum........ sa GUMINOSZ. 
RN PRED oa cca S oasscuceteciiaeseseoss 

te Mm SONA 2. recess eee eeeceegne tone teens 
obov t. wet etersce 

Boswellia serrata. TEREBINTHACEZ 

Decandria Digynia. 

Dianthus caryophyllus...............---....-. CARYOPHYLLE A. 

Decandria Pentagynia. 

Osnlis AcetosG ine eS ce65 65s GERANIACES. 

XI. DODECANDRIA. 

a Dodecandria Monogynia. 

AsAarUM CUFOPHUM ........6cececcsecen recent eee ARISTOLOCHIE£. 

‘Canela alba.. ice aisiagibessing be mnesaee ...MELIACE2. 
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Dodecandria Digynia. 

Agrimonia Eupatoria............ Seeviaietest -RosacE2£. 

Dodecandria Trigynia. 

Euphorbia officinarum............-..-+-.. +-- EUPHORBIACE £. 

XII. ICOSANDRIA. 

Icosandria Monogynia. 

Myrtus Pimenta.......... aeihee sete ae 
memica Granatom...s.........5.0000.0+. wi 
Eucalyptus resinifera.............0.-s00008 
Caryophylus aromaticus... A ee 
Amygdalus communis.............. Vecseede 

MAG kjsdenhs pa-seeee eoarde 
POLSIOR ce <: - 56005555204 eespetes > HORACE: 

- Prunus domestica............... agnetaae 

nite: Pentagynia. 

Ordo alg (Pyrus Cydonia) .........RosacE#. 

Icosandria Polygynia. 

MyrTacE2. 

Potentilla Tormentilia........ Fae sagen 
Rosa S copeesdeensesvecdseobebedsietsies” >» BOBACER. 

intitine centifolia see ce vodeses eeccccvess west 

XIII. POLYANDRIA. 

Polyandria Monogynia. 

Camphora..... ........-.. ... GUTTIFER&. 
sommniferum.es----2+-++ sesaem} 

oh TERGBOE, «0 osc epccct ive csecescecssesves 

Polyandria Trigynia. 

¢ a OES see eee naremnceers 

: Sos ea EER prpenee LACE. © 

ae - Polyandria Tetragynia. 

aa AFOMALICA ss s0p000s--srereeese sereennsere MAGNOLIACE B. 

PapaVERACE*. 
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Polyandria Polygynia. 
_ Ranunculus — ; 

Helleborus niger k Bae RANUNCULACE2. 
feetidus 

MII BOLD .cssses gies: ssnsnmsaie 

XIV. DIDYNAMIA. 

ee Cymnompermia- 
Mentha viridis..,......0... oe stoevereeoes 

piperita .. 
Pulegium. 

Origanum Vulgare..,...cesessssseseeseeecces 
Majorana.....-ccicsesse vvasssene > LABIAT &. 

Hyssopus officinalis.................00.0008 
Lavandula vera.. gebavebetoakeys. sere 
Marrubium vulgare... Seer Rinsoupeeuecsecces 
Melissa officinali... Ses ee : 

Didynamia Angiospermia. 

Scrophularia nodosa... i ScROPHULARINER. purpurea....... Vip eink 

XV. TETRADYNAMIA. 

Tedradynamia ‘Siliquosa. 
Cardamine pratensis... ...........+00 
Sisymbrium Nasturtium........... Caudivees 

Tetradynamia Siliculosa. 
fm Dee eth eeatone 

officinalis at CRUCIFER &. 

XVI. MONADELPHIA. 
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Monadelphia Polyandria. 

Oe ivi coco | Mavacea, 

XVII. DIADELPHIA. 

Diadelphia Octandria. 

MeNNERIR SONEA....0624.00..22 00000005 +00s00e0e0s POLYGALE Ms 

: Diadelphia Decandria. 

Astragalus Tragacanthus.........+++-+-+++ ] 
CRO OUB bic vcs ssn cesevesina iaieke 

a VETUS oe veneers vn eee ve rcnnen 
? B) 

WIADIA....0s 62 cccven vavsscckies 
PTIeT ier ier 

eatinusck + LEGUMINOSA. 

XVIIL POLYADELPHIA. 

Polyadelphia Icosandria. 
ee a "pe 

Gee GRJOPULL cn. sascesescoee ovens f aaa ce 

Polyadelphia Polyandria. 

- medica (limonum).......+...000+ \ AURANTIACES, 

XIX. SYNGENESIA. 

——— Aqualis. 

sere 

MRMND is das Fiscssdecsus spate oes 

1b TAraXaCu.sserreessessees 

Lappe .........+00++4+-.- COMPOSIT # CYNAROCEPHAL A. 

ViTOSA..0+2--2+02+-++ { commostra Cicnoraces. 
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— Polygamia Superflua. 

Anthemis nobilis.................+ 
Pyrethrum.:..i6.0005.33: se 

Inula Helenium..................0.. 
Arnica Montana..........2..ececeeee 
Artemisia Absinth Th eee Composit  CORYMBIFER. 

spi ilcis Chinenia.,.<csscc.s 
Tussilago Farfara........... soe | 
Tanacetum vulgare... ......---» J 

Polygamia Frustranea. 

Centaurea benedicta......... Compostt& CYNAROCEPHAL.. 

XX. GYNANDRIA. 

Gynandria Hexandria. 

Aristolochia Serpentaria............. -ARISTOLOCHL#. 

XXI. MONCGECIA. 

Monecia Tetrandria. 
Morus nigra.......... Basi taken ape skekss ds URTICEA. 

Monecia Hexandria. 

Monecia Polyandria. 
Arum maculetom ..éicinossscessconensecsce AROIDE. 
Quercus robur (Q. pedunculata)......... 

infectoria.....-..-...- pat eS CUuruLirEss. 

5 Monecia Monadelphia. 
_ Pinus sylvestris............... risustventices 

2 ee LATIX...... naneeek or eereeeecevcetece es ConiFER#. ~ TF meagan’ OMIBRINOR. 2106024: 500 ss0sclspiouncey & bya 
; : . 

neers PUDICS us g50en5 be vevecee ces: OEE ea 
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Ricinus communis......... 3 
Cucumis Colocynthis.................... 
Momordica Elaterium.................. be af CuconBiTaceZ. 

Tiglium ........... bien ebvessvaidcowy ° Romnonmrace 
Heer eeee Se eeeeee 

XXII. DICECIA. 

Diecia Diandria. 

—— fragilis................ ie cigachunn saci SALICINE#. 

Diecia Pentandria. 

Humulus Lupulus........................... URTICEA. 
_ Pistacia Terebinthus................... sak 

Lentiscus wae renee eter eeeaee seegeee 
i TEREBINTHACE*. 

alee Diecia Hexandria. 

Smilax oOfficinalis.............--++..e- ASPARAGINEZ. 

Diecia Dodecandria. 

eee eee wwereseeeneeens 

yaa NNR oo co cesenciccss extents | Mentsrenaez. 

Diecia Monadelphia. 

—_— Ea pipes Pha danibacdionvates 

_ Myristica MOSCHALA... consve00e2.sr0ee4eeeeesee Mi YRISTICEZ. 

aaa Pareira..........-.-..000s.+..- -MENISPERMEZ. 

XXIII. POLYGAMIA. 

: patwisbsiss ig svibas eens 

Veratrum album..........-.+++20se0..-++-2. ¢ COLCHICACES. 2 
— wae ee ee eeeneeeee sense + 

nites Cambogioides......,...-.-++0...GUTTIFERA- 
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ACACIA VETB......c0cccese eOuet Seesedactageeed 
cc ts Sey ee Seen +e » LEGUMINOSE. 

m@——— Catechir...,.....0.. ceceseee oe eee 

Polygamia Diecia. 

Ornus europeus (Fraxinus Ornus).......... JASMINE £. 

Polygamia Triecia. 
pcsevevcesensectgpaeupeneet=2 saysisiceee? UrRTICE. 

XXIV. CRYPTOGAMIA. 

See page 369. 



GLOSSARY AND INDEX 

OF 

ADJECTIVE TERMS. 

Apyonmat, when there is some departure from the 

CAULES, é 42 

AccreTE, anes growing eects: 
AcERosz, (needle-shaped) like subulate, but more slen- 
der, and from a narrower base. 

AceTaBuLirorM, roundish, and concave, with the mar- 
gin a little inwards. é 

AcHLAMYDEOUs, 96 

AcrNAcIFoRM, Schateas htsves} slightly eievet 

fleshy, flat on the two faces, the convex margin 
_ thick, the other thin. 

AcROGENOUS : 45 

‘Acuteate, (prickly) having elidea. Sas p- 66. . 

AcumINATE, tapering gradually to a point. 

ERENT, : : : 98 
; ° aoe 

ATE, . 2 Z 127 : ae : NATE, p- 58, 

ERNATELY-PINNATE, 
when the leaflets are alternate, 

poe, upon the common petiole. 
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AMPHITROPOUS, . Sy 

AMPLEXICAUL, inserted round for a considerable way, 

so as to embrace the stem. 

AnasTomosine, when ramifications unite again. 

ANATROPOUS, : 117, 
Anceps (two-edged), flattened, and with two — 

edges. 

ANcuLaR (angulose), with projecting corners, or rather 
longitudinal iin’ 

Annual, : 5 

AATICAR, ~ . + : : : 
ANTITROPOUS, 
APHYLL2, : as : 

Apocarpous, 

APpTERous, 

aaiars, the surface Svided into a sash of suite 

lar spaces. 

138 

118 

$2: 
oe 

138 

62 

114 

126 

Agistate (awned), having a long, hard, straight, - 

slender prolongation, coming abruptly from the 

apex. 
ArticuLate (jointed), having distinct joints or articu- 

lations, at which separation readily takes —_ 
ASCENDING, 

AURICULATE ‘onraliapedls having awe ill pee or 
projections at the base. 

AXILLaRy, growing in an axilla, p. 89. 

Barren, s fe 
Beaxep, with a thick hard piajadtion: peace like es 
the beak of a bird. oe 
- Bearpep (barbate), having tufts of hair at different — 

116 



OF ADJECTIVE TERMS. 

Brrocuiar, Cay 
BreiwnatTe, when the leaflets of a pails leaf are them- 

selves pinnate. 
Birernate, when the petiole divides into three peti- 
. Olets, each bearing three leaflets. 
Boat-sHarep (cymbiform), very like carinate. 
Bony, hard, dense, firm, but somewhat brittle. 
Bossep (umbonate), round and flattish, with a projec- 

tion about the centre. 
Bristty (echinate), with hard firm hairs. 
Buckier-sHaPep (scutate, scutiform), like a small 

shield or buckler. 

Buipovus,  . ‘ ‘ : 

- _Capucots, : 
_ Cazsrrrose, Aiocoisdy dense sitchen: 

Campanvzars, (bell-shaped), p. 99. 
_ Camputirropous, ‘ 117, 
 Caprniary, (hair-like), very fine, like hair—finer than 
filiform. 

- Caprrare (headed), thicker and swelled at the extre- 
- mity. 
CarinaTe (heeled), with a sharp curved ridge, like the 

_ keel of a boat, and flat or concave on the other side. 

 Cartriacrvovs, firm and tough, somewhat hard. 
 Carvorny.iaceovs, ‘ 

a SaeoaTe, with a loose long ervlseaiien like the tail 
of an animal. 
_ Cav.ine, growing from the stem. 

Cavtocarpovs, the stem enduring for many years, 
and bearing flowers and fruit annually. 

114 

118 

10] 
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CHANNELLED lopeatiestate), having a long furrow like a 
gutter. 

CicaTRISED (scarred), having the marks of parts fallen 
off 

Cri1aTx, having fine hairs at the margin like the eye 
lashes. 

CirrHovs, when the apex is prolongated into a flexible 
spiral body. 

CiecinaTe, rolled inwards in a downwards direction. 
Ciert (fissus), 
Cius-sHarep (clavate, claviform), spradvaily satan 

from a slender base to a thick round extremity. 
CocuLeaTe, twisted in a short spire, like the shell of a 

snail. 
Compounn, ‘ 61, 93, 102, 
CompressepD, flattened losaiipiivalis on both ‘tiles, 
ConpupticarTe, the leaf once folded, so that the two 

sides of the face are applied to each other. 
Contcat, or (pyramidal), like a cone, as carrot. 

_ Consucate. See Bifoliate. 
_ Connare, when two opposite leayes are united at the 

base. 

Conomat, approximating to a cone in figure—often 
rounded at the base and apex. 

Convercrne, passing gently inwards; 
ConvotuTE, when one leaf is rolled up within another 

in aestivation, 

Corpate (heart-shaped), having two large round lobes 
SS ee et ales 

_ Corraceovs, hard and thick like inthe. 

2 ee ris 

‘Cornate (corniculate, horned), with projections like a 

127 
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Coryuiroru, like rotate, but with the limb erect. 
| . 34, 43 

Crenate (notched), with rounded teeth i in the margin 

not pointing towards either extremity. 

Crestep (cristate), with a high curved ridge, like the 

crest of a helmet. 

Crisrep (curled), the margin indented and twisted, the 
divisions not in the same plane. 

‘Crowpep, closely set. 

NING, situated at the top or summit of a part. 

TaceEous, hardish, but thin and brittle. 

Cocotiats, hooded, the apex and sides curved much 

so as to resemble a hood. 

Coneare, wedge-shaped, triangular, with the apex 

, resting on the ground, but rising at the 

as cattened down below the 10 
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Dentate (tovthed), having sharp teeth with concave 
margins. See p. 97. 

DepresseD, flattened at the extremities. 
DiapELPHoOUs, 

DicHLAMYDEOUs, 

Dicuotomous, having the ae pd. sabdtitaiond: al- 
ways two. 

DicoTyLEeponots, . 

DipymatTe, (twin), growing in pairs, or in two oxpual 
halves. See p. 35. 

Dipynamovs, ; 
Drerrate, like palmate, but the sartnante narrower, and 

not spreading. See p. 35. 

Dimm1aTe, imperfectly formed, only one half com- 
plete. 

Diectous, 

Drererots, ( Dipterati’, 

Disco «at, circular, equally thick, with eraiicl sides. 
Disticnovs, arranged in two opposite rows. 

_ Doxasrirorm (axe-shaped), roundish at the base, com- 
pressed, and expanded towards the extremity and one 
side, thick at one border, thin and convex at the 
other. 8 

Dorsal, at the back, ‘ 

Exxipsorat, a solid such as would be generated by 
the revolution of an ellipse on its long axis. 

EmarernaTe, having a sharp notch at the extremity, 

like a piece cut out. 

EMBRYONATE, : « ft 

_ Espocenous, - 

EnporuIzxz, F 

a ‘EnsrrorM (sword-shaped), lou narrow, with = : 
_ parallel margins, but acute at the point. 

a no sort of dive 

136 

110 
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Epicynous,  . ‘ 111-12, 116 
Errrxy.tovs, inserted on the leaf, p. 90. 
Egvau, when the figure is similar on both sides, or 

symmetrical. 
Egurrant, when leaves overlay each other, without 

being curved inwards. 
Enecr, ; ; i 100, 116 
EverGreEn, a ‘ . 62 
Exoceyovs, - Fea sae BO 
Exorniz2, : : mete 137 
ExserTED, . ‘ ‘ ; 110 
EXxTRa-AXILLARY, =. - 3 — 90 
Exrtrorse, turned outwards. 

Paves ure, and th, with the Borders nearly 
parallel 

Featuery, 103 
Femace, $ 85 
Ferrite, 85 

Fisrovs, with mall loose fice, tie see ¥ 34. 

Futrorm, (thread-like), about the thickness of a 
thread, or rather more. 

Foratate. See Fringed. 
FistvLovs, cylindrical and hollow, but closed at each 
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nie (furcate), having two long divisions like the 
prongs of a fork. 2 

Free, 98, 115 

- Frincep (fimbriate), with long points at the margin, 
© thieker than hairs. 

-Fueactovs, falling off very soon. 
FontiarorM, (rope-shaped), me 2 
_ bundle of cords. eo 
Forcate. See Forked. 
Fusrrorm, 

Gamosepatovs, : : . ae 
Gevatinovs, resembling jelly. 
Genicu.ate, bent like a knee-joint. 
Gresovs, convex and much swelled. 
Praag) smooth on the surface. 

_ Gronose, (spherical), nearly a true sphere in form. nae 
__ _Giavcous, covered with a fine soft moist whitish green 
powder, that is easily rubbed off. 

Gxawep (eroded), irregularly toothed at the margin, 
as if bitten by an animal. 

Granxvutatep, having a number of little projecting 
knobs like knots. 

_ Grumovs, with a number of small pods projecting — 
granules. : 

Grnanprovs, ; Ao 

Haur-Terete, (semi-terete), roundish on mappa 



Honey-comnep, with a number of cells or excavations, 
like the section of honey-comb. 

Horny, like cartilaginous. 
HypocraTerirorm sire ankle p- 99. 
Hypocean, ‘ : 136 
Ri ciacasien . ° Thal 2, 115 ee 

HysTeranruovs, when the: flowers appear before the 
leaves. 

ImpricaTe, : ; ‘ 104 — 
IncLupeD, . ; ‘ 110 
IncompLerte, : - é 125 
InDEHISCENT, : 125 
InpUPLIcATE, when the margins are bent slightly in- 
wards, touching the external part of the adjoining pe- 
tals or sepals. 

INFERIOR, ‘ 98, 111, 115, i 
Inriatep, bladdery, ‘hin very mich awl, trae see 

 Inrtexep, bent focal ee, * 100 

Innate, . : : ae ae 
Ivoncantc, eae 
IMPaRI-PINNATE, olin there is an a leaf left at the 

extremity of a pinnate leaf. 
InTERRUPTEDLY-PINNATE, when the leaflets in a pin- 

nate leaf are small and large alternately. 
Istrorse, turned inwards. 
InverTeD, oe — 
Ixvouvre, the edges rolled inwards at each side in wsti- 

| 09, 100, 101 



Lacunater, having several deep broad depressions on 
the surface. 

LarvicaTep, very polished on the surface. 
Lanceoxarte, an elongated ellipse, tapering at each — 

end. 
_ Larerat, at the side, a 113 

_ Lens-sHaren (lenticular, lentiform), like a double con- 
vex lens. 

Licvxare, (strap-shaped), flat, narrow, long, and ra- 
ther broader than linear. See p. 103. 

Lrvear, narrow, and with the sides nearly suidalees 
Losep, divided at the margin into several segments, 

not very deep, but broad at the base. 
Locuniciw aL, ‘ 126 
Luware (crescent shaped), like a cresowit, or the figure 

of the new moon. 
Lympaaric, 6 

— tnd having several sinusitis on ech 

- Mancescenr, : : 62 
_ Mareorwat, at the edge. 
peering a Mcchtens. 1°. signa te 

. 

ate with’ rich ‘oollular mutter; like pith. 
(eo satigiemamumns se eT 

Mowapetrnovs, 0 - 

_ Moxanpnovs, 109 

MosiLtron™ (anchlasnehaped, Sead-lihe): yllasdebenl2e% aoe 

aa but contracted at various intervals. f 

vere Moxocanrous, bearing fruit once and then perishing. 
‘These may be annuals (p. 32), biennials (p. 32), or 

may not bear fruit for several years, dying immedi- 
ately after, catgndigenigs eee 2 

- Moxocutamrprovs, — 
_Moxocorrizpoxovs, 

= 



Monoectous peayicta ‘ F 85 
Monoreratous, . , 98 
Monopay.iovs 97 
Monosepatovs 7 
Mucous, slimy, more fluid than sak. 
Mucronare, having a short, hard, pointed projection, as 
coming abruptly from the sath ie 

Mt ttipte, 
Muscantronx, biithaiistd with a cunbi of hab 

at one extremity. 

Nase, ito any i, taerey roughnesses, &c. 
See also p. 96. 

Nervep, a termination, indicating the manner in which 
oi: llbsen cellist See taad ak fig 
ed, ribs pinnate ; palminerved, ribs palmate, &e. 

Nena thn the etry strstr pom 

we, litical and elongate, but obtuse at cach 
ae seen 

Georars, shortly elliptical, the upper end broader. 
Osruse (blunt), rounded at the extremity. 

_ Osvorure, when the margins of two opposite leaves: 
overlap each other in wstivation. 

 Oteactnovs, soft and fleshy, with oil. 

Orrostre, p. 58 
-Onwicvcar, nearly circular 
— Orcaxtc, ‘ é  ] 

_ Onruorropous, . “17, Lie, 137 
 Ovax, shortly elliptical, ond both ends slightly obtuse 

but nearly equal. 
Teper, -apraertgarcd : 
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Panpurirorm ( fiddle-shaped), obovate, and having one 
deep indentation or sinuosity on each side. 

PAaPILIoNAcrous, 101 
Paprteose (pimpled), with vary small Sohenslen not 

hard. 

‘ 38 
: : ; 115, 195 
Part-PInnaTe, (abruptly shies) when there is no odd 

leaflet or tendril at the extremity of a pinnate leaf. 
_ Parrep, very deeply divided into several segments. _ 

_ Pare.uirorm, (knee-pan shaped). ae. 
_ Pear-sHarep, (pyriform), like a pear, more elongated 

than turbinate. 
Prcrinate, (comb-shaped), like pinnatifid, but the di- 

visions very narrow and closely set, like the teeth of 
a comb. 

Pepare, having five lobes, of which the external are 
lobed. 

* Prurate, fixed to the stalk by the centre, or at a dis- 
tance within the margin. 

Penxputovs, . 
Perennial, 
Penrecr, ; ‘ sca ‘ 
Perrosiate, when the stem passes through the leaf 

near to its base. ' 
PEeRicrxNovs, 
PERSISTENT, . . 
PERsonaTE, 100 
Pera orn, applied jon leaf, or wait of the flower co. _ 

loured and formed like a petal. See p. 106. 

- PeTIoLaTED, ‘ 

PHENoGamic, 

Pinosr, (hairy), with slender flexible hairs rather 
short. 

Pinware, when. ka a. etempenail haut tes Gana ce? 
_ arranged on opposite sides of the common petiole, - 

Res 

. . 
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deep segments, so as to have the appearance of a 
feather. 

Pirrep, (scrobiculate), having a number of small shal- 
low pits or deep depressions on the surface. 

PuaiTEep (pbeate), folded lengthways, like a fan. 
Prayve, flat, - 
Pitadas, 4 feathery), with long hairs, which are them- 

selves covered with hairs. 
Pocun1rorM, cup-shaped. 
Portaberruovs, B > oe 
Porycarpovs, bearing fruit sre perenial 
Potycamous, . 
Potyretacous, . Fe d 
Feereer ae 3 . < 

“tudinal surfaces, bounded ‘by Srrornending: ieee 
, Saat : 
Prostrate, lying flat upon tin dhonnd: ‘ ee. 
Prorerantuovs, when the leaves appear bolas the 

Pusescent, (downy), with short, soft, very fine leaves. 
PutvercLext, (powdery), covered with a fine powder. 
Puncrate, dotted. 

QvaprifoLiate, where the peticle terminates in four 
leaflets. 

— “Qurxars. See Quinquifoliate. 
SEE IPOULAYE, (quinate), when the petiole termin- 
ates in five leaflets. 

] : Raptawr, (radiate) like radii from the centre of a circle. 

oe 4 
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Sascavdaen (hidney-shaped), somewhat like lunate, but 

with the extremities obtuse. 
Repayp, the margin gently waved or undulating, with 

shallow broad indentations. 

RerricaTe, when the upper part is bent back and ap- 

plied to the lower. 
Rericutate, (netted), having a number of slightly 

projecting lines, arranged in a net like form. 
Retrorss£, turned backwards. 
REUSE, rounded at the extremity, but having a depres- 

sion or indentation in the centre. 
REVERSED, 
REvo.ureE, the Sighs rolled peers or baskwards on 

each side in xstivation. 

Rurzocarpovs, perennial roots, the stem perishing 
yearly, and a new one, bearing flowers and fruits, ap- 
pearing annually. 

es. Seo, having four margins, the opposite nearly 
parallel. 

ee oak. having several ribs, or projecting lines some- 

What at parallel, on the surface. ee : 

cee Rosaczoxs, 

RostrateE, (beaked), -torlnating geal ina point, 
not very sharp. 

Rotate, 
Rouen, easheves), with short ait oleta 0 on the sur- 

Rociinan (subrotund), nearly circular. 
Rucosg, like reticulate, the spaces between the lines be- 

ing convex or swollen. 

116 

101 

-Ruaixarte, when there are a ponies of dry cavities : 
traversing any solid body. 

- Ruwcinare, lion-toothed, with veil tneacenmitias 

verse segments, gradually — from peice 16 
to the base. 
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ae 
SacirrareE, (arrow-shaped), prolonged into two acute 

projecting lobes at the base. ° 
Scary (squamous), with small scales on the surface. 

See p. 35. 
Scagprous. See Rough. 
Scarious, thin, dry, and somewhat shrivelled. 
ScatTERep (sparse), irregularly arranged, and at a dis- 

tance. 

ScuTEL.irory, like patelliform, but oval. 
SECRETING, : 66. 
Secunp, one-sided, or snStatorak be one aii 
Settarroam, saddle-shaped, oblong, with hanging 

sides. . 
SEMIFLoscuLous, ; : 103 

margin, like the teeth of a saw, the teeth — to- 
wards the apex. ; 

Seasrx, 59, 88 
Srrose, (bristle-pointed), passing s gradually into a fine 

--point, not hard. 2 
SExvAL, 8 
Suacey (villose), ith long soft flexible Segre? 
SHEATHING, (vaginate), surrounding or embracing the 

stem for a considerable distance. 
Sitky, with very fine hairs, closely pressed to each 

other, shining, and soft and silky to the touch. 
SIMPLE, . 61, 92, 127 
Simvare, the an biting broad, deep, obtuse i ins =* 

‘dentions, deeper than repaud. > 
Soxrrary, — 

- Spatutare, oblong, ana having one weed sitenated, 
_ SpueErorpat, spherical, but slightly flattened at _— 
opposite ends. 
_ SpicutageE, with small softish points on the steht 
: SrrvpLE-sHareD (fusiform), thick in the ae and ee 
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Sprwose, or spiny, having spines. See p. 66. 
Srirat, like a corkscrew. 

Sprit, divided nearly to the base into a small number 

of segments, rather narrow. 

Sponey, having a texture like sponge. 
SPREADING, (patent), passing gently outwards. 
SauarRose, spreading out at right angles. 
SretiareE, having a number of divisions, radiating 

from a common centre—star-like. 
StiprtareE, elevated on a stalk. See p. 103. 
STOLONIFEROUS, 43 

SvaraTED, having setaral iensituhil ose on the sur- 
face. 

Stromsus-suareD, (strombuliform ), twisted in an elon- 
gated spire. 

SuserosgE, like cork. 

Susurate (awl-shaped), like linear, but tapering to- 

wards the apex, and base rather broad. 
_ SuccuLent, containing a large quantity of juice. 
Suncare, (furrowed), having longitudinal furrows 

or channels on the surface. 

SuPERIOR, < : 98, 111, 115, 116. 
_ SuPErvotuTE, where one margin is rolled inwards, 

and the other is rolled around it. 
Supra-DECOMPOUND, = : 61 

SusrENDED, : . . Po eke 

Synantuous, where the leaves and flower appear to- ~ 

gether. 
SyYNCARPOUS 2 ‘ ; 7 

SYNGENESIOUS, . : : 102,110 — 
SYNORHIZAE, 

TeRETE, (faper), roundish and slightly tapering, in 

contradistinction to angular. 

TermMInAL, at the extremity. ee 

Teaxare, thre at « common point round the aris— ee 

_ See Trifoliate. ek 
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Terrapy NAMOUS, : : 110 
TETRAPTERATE, fear whared. 
TuHREE-RisseD, with three ribs proceeding from the ~ 

base (ivinerois. 
TomEnTosE, with hairs a little more stiff than downy. 
Tonevue-suaPeD, (linguiform), thick and fleshy, like a 

tongue, long, convex, and obtuse. 
Torvutose (knotted), like moniliform, but more swell- 

ing and uneven. 
Trarezirory, having four margins, the opposite ones 

not parallel. 

TRANSVERSE, « - 126 
Tairip, ‘ 97 
Tadbiviaame (i ternate), when the petiole terminates in 

three leaflets. 
“ TRiGonat, (t r ia ptiielegied: three-cornered), 

with three Seegttadinal angles. 
TRIPINNATE, a degree more divided than bipinnate. 
Pairrkecre, (tripterous), three-winged. - 2 ee 
TRITERNATE, a degree more divided than biternate. 
Trocaiear, like a pulley. 

TruncaTe, as if a piece had been cut off at the eee 

inliys abrupt. 
TuBaErorm, trumpet-lke, tubular and expanding at 

one extremity, like a trumpet. 
TUBERCLED, with small protuberances or warts on the 

surface. 
TuseErovs, ; 

- ‘Tusurar, ay lindeieal and hollow witlita, ‘ 97, 99 
‘Tunicate, : — SS hee 
TursinateE, opted like a pe or scieatalt cone, emer 

contracted towards the point, usually rounded at the 
_ thick extremity. 

_ Ture, slightly swollen. 
_ Turwnip-guaren, (napiform), like an oblate spheroid, ee 
that is somewhat flattened at two opposite nt . pre 

the common turnip. ae 
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TwisrED, (contorted), the whole as if twisted, and each 

piece overlapping the adjoining one. 

Umeracutrrorm, umbrella-shaped, plaited, radiated 

and coneaye. 

Unarmep, not having any spines or prickles. 
Uncrate, (hooked), bent back at the point. 

Uwequat, when a figure is different in its sides, or not 

symmetrical. 
UnevicuLatE, : - : 100 

Unitocutar, . e = sie 14. 

Untaterat. See Secund. See re 

UnisExuar, : 2 85 

Untversat, . . : 88 

UrceotarteE, (pitcher sewed’. - = 99 

VanvareE, touching each other at the margins gale: 

_ Vascutar, : : tae 86 

ENTRAL, o Sa SERGE 

“tnous. 

Verrvucose. See Tubercled. 

VERSATILE, : ¥ : 3 106 
 Viscrp, with a thick adherent glutinous exudation on — 

the surface. 
ViviraRovs, ‘ : : 58 

 Wuortep (verticillate), p. 59. 
_ ‘Wootty (lanate), with long thickly set hairs. 

_ Wrycep (alate), with a broad thin margin. 
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Achenium, 128 

_ Amentum, 94 
ANATOMY, vegetable, 2 © 

ultimate, 17 
Annulus, 214 
Anther, 106 

_ Arillus, 134 
Anthodium, 94 
Apophysis, 227 - 
Apothecia, 218 

_ Arbusele, 43 
Arista, 88 

Cambium, 52 
Canals, intercellular, 21 
Cap, 214 
Capitulum, 94 
Carina, 102 
Carpel, 114 
Capsule, 129 
Carunculae, 135 
Caryopsis, 128 
Catkin, 94 
Caudex, 32 
-Caulis—See Stem. 
Chalaza, 117 
Claw, 100 

Closters, 20 
Cloves, 58 

Cluster, 90 
Coleoptilon, 136 
Columella, 123 
Coma, 135 
Conceptacles, 229 
Cone, 132 
Connectivum, 106 
Coques, 229 
Corolla, 98 
Cormus, 35 
Cortex, 48 
Corymb, 91 — 

| Cotyledons, 135 
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Cupula, 88 - Globules, 225 
Cuticle, 28 Globuline, 22 
Cyme, 92 Glomus, 94 

Glume, 88 
Dehiscence, 107 Gongylae, 212 
Dise, 103, 60 Graft, 145 
Dese, 60 Grafting, 146 
Drupe, 128 Granules, 22 
Dissepiments, 114 Genus, 178 
Ducts, 26 Gynobase, 105 

Gynophore, 113 
Elateres, 225 Gyrogonites, 225 
Em » 135 
Endocarp, 124 Hairs, 66 
Endopleura, 134 Head, 94 
Endosmose, 73 Herb, 43 
Endosperm, 134 Herbaceous integument, 48 
Endostome, 116 Hesperidium, 131 
Endothecium, 107 Hilum, 116 
Epicarp, 124 Hymenium, 214 
Epidermis, 28 
Episperm, 134 Inflorescence, 89 
Exosmose, 73 Internodes, 59 

} Involucellum, 87 — 
Involucre, 87 

Keel, 102 

Lacunae, 22 
Lamina, 60, 100 
Legume, 127 
Life, 6 
Limb, 97—99 
Liquor amnios, 118 

Medulla, 51 
Medullary rays, 50 
Medullary sheath, 50 
Melonida, 130- 
Membrane, vegetable, 17. 
Mesocarp, 124 
Mesosperm, 134 
Micropyle, 134 

Nectary, 104 
Nodes, 59 
Nucleus, 116 
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Nut, 128. Quartine, 118 
f Quintine, 118 
Ochrea, 65 
Operculum, 226 Raceme, 90 

_ Organs, nutritive, 31 Radicle, 39, 137 
ORGANOGRAPHY, vegetable, 2 Radicles, 32 
Organs, reproductive, 84 Rachis, 61, 87 

sexual, 85 Raphe, 117 
Ovary, 113 Raphides, 22 
Ovule, 116 Ray, 103 

Receptacle, 105 
Palez, 88 Receptacles, 22 
Panicle, 91 Respiration, vegetable, 76 
Pappus, 103 Rhizoma, 43, 44 
Parenchyma, 20 Root, 31 
Pedicel, 87 Rootstock, 43 
Peduncle, 86 
Pepo, 130 Samara, 130 
Peponida, 130 even Sap, £68 
Perianth, 96 £3 Sarcocarp, 124 
Pericarp, 123 Scales, 89 

- Perichaetium, 226 Scape, 87 
_ Peristomia, 226 Scion, 145 
Perigonium, 96 Secundine, 116 
Perisperm, 134 Seed, 133 
Petals, 98 Sepals, 97 
Petiole, 60 Sertulum, 92 
Petiolet, 61 Seta, 226 
Pileus, 214 ‘ Shields, 218 . 
Pistil, 112 Shrub, 43 ~ 
Pith, 51 - ’ Silicula, 130 
Placenta, 115 Siliqua, 129 
Phoranthus, 94, 105 Silver grain, 50 
Pod, 127 Sori, 230 
Podosperm, 116 Sorosis, 132 
Pollen, 108 Spaces, intercellular, 2] 
Pome, 130 Spadix, 93 
Prickles, 66 Spatha, 88 
Primine, 116 Species, 178 

_ Propagation by buds, 142 Spermoderm, 134 
———_._ slips and layers, 143 Spike, 90 
Phragmata, 125 Spikelet, 90 

Spines, 66 
Sporules, 58, 212 
Stamens, 105 
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Thallus, 218 
Thecae, 212, 226 
Thyrsus, 93 
Thecaphore, 113 
Tissue, cellular, 19 

— vascular, 25 
—— vasiform,; 21 

——— woody, 24 
Torus, 105 
‘Tracheae, 25 

Trophosperm, 115 
Tube 97—99 
Tubercle, 37 
Turio, 57 

Umbel, 92 
Umbilicus, 116 
Undershrub, 43 
Unguis, 100 

Vernation, 57 
Verticillaster, 92 
Vessels, vital, 22 

proper, 22 
spiral, 25 

Vexillum, 102 
Vitellus, 118, 135 
Vittae, 321 

Whorl, 93 
Wood, 49 
Wrapper, 213 
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The Classes and leading divisions are in small capitals. The 
others are Orders, or divisions of the Orders. — 

Acanthacee, 295 
Acerinee, 339 
ACOTYLEDONEs, 211 
AcrocEns, 199 
AHRIZz, 211 
Alge, 220 
Alismacee, 249 * 

_ Alsinacer, 349 
Amaranthacer, 286 
Amaryllidex, 257 
Amentacew, 268, 273—4 
Amomesx, 260 
Ampelidex, 338 
Amygdaler, 359 

_ Angiocarpi, 214 

_ APETALES, 266 

Asclepiadez, 304 
Asparagine, 252 
Asperifoliz, 299 

Asperule, 316 
Asphodeli, 253 
Atriplices, 282 
Aurantiacez, 336 

Betulinex, 274 
Bignoniacez, 302 

Catycrrtor#, 197° 

c i. 
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Caprifoliacee, 319 Exocen#, 266 
Cassie, 362—3 Exoruiz4, 266 
Caryophyllex, 349 : 
CELLULARES, 211 Fabacez, 362 
Chztophoroidex, 226 Filices, 230 
Characee, 224 FILICOIDE#, 212, 228 
Chenopodex, 282 Fragariacex, 359 
Cichoracee, 312 Fumariacee, 342 
Cinchonacex, 317 Fungi, 213 
Colchicacez, 250 
Composite, 311 Gentianz, 302 
Conifer, 270 Geoffriex, 363 
Convolvulaceze, 300 Geraniacex, 332 
CoroLiirLore, 197 Globularinex, 289 
Corylacez, 268 GLuMace®, 197 
Corymbiferz, 312 Graminezx, 240 
CoTyLEDonEs, 234 Grossulacez, 353 
Crassulacex, 352 Guttiferex, 335 
Crucifere, 344 Gymnocarpi, 214 

Cryprocamia, 211 GymnosPerms, 199, 206 
Cucurbitacex, 354 
Cupuliferz, 268 Hemerocalidex, 253 
Curvembriz, 363 Hederacex, 320 

Cycadex, 272 Hepatice, 225 
cart hale, 312 Hesperidex. See Aurantiacee. 

- Cyperacee, 244 _ Hydrocharidez, 265 
. Hydrophyta, 220 
De CanvotteE, hismethod, 197 HyrpocoroLLe®, 287 

- Detariex, 363 HYPOPETALE®, 325 
Dicu_amyDE2, 197 
DicoTyLEDONEA, 266 INEMBRYONAT 4, 211 
Dioscorex, 256 Iridex, 258 
Diospyrex, 307 
Dipiseckbae; 345 Jasmine, 295 
Dipsacee, 315 Juglandex, 270 
Dryadex, 7, Juncaginex, 249 
Drupacez, 359 Juncee, 248 
Drymyrrhize, 260, 262 Jussieu, his method, 195 

EmprronaTAa, 234 
ENDOGEN2, 234 
EnbDorHiz #, 234 
EpicoroLieEa, 3it 

_ Eprreetae4, 321 
; acew, 232 

SS _ Euphorbiacex, 275 
omaerea sia 2i 
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Lythracex, 357 

Magnoliacex, 328 
Malvacee, 333 
Marantacee, 262 
Marsileacex, 228 
Melanthacez, 250 
Meliacezx, 339 
Menispermez, 329 
Mimose, 363 
Monocuiamype®, 197 
MonocoTyLEDONEs, 234 
MonoEPIGYNE®, 256 
Mononypoernes, 236 
MonopERIGYNE2, 245 
MonoreTaLeE%, 287 
Musacee, 259 
Muscorpe®, 212, 224 
Mutisiacez, 312 

Nyctaginee, 286 
Nympheacee, 343 

Oleacex, 295 

PERICOROLLES, 307 © 
_ PERIPETALES, 351 

Personate, 290 
PETALOIDES, 197 
PHAN EROGAMIA, 234 

z "HYLLOIDE =, 212, 224 

Pinacee, 270 

Pistiacee, 237 
Plantaginex, 287 
Pleurorhize, 345 
Plumbaginer, 288 
Polygalex, 341 
Polygonex, 283 
POLYPETALEA, 321 
Pomacee, 359 
Primulacex, 289 
PsEUDO-cOTYLEDONEA, 224 

Ranunculacee, 326 
Raphanidex, 345 - 
Rectembriex, 363 
Rhamnez, 368 
Rhinanthacee, 290 
Ruizanrus, 199, 200 
Rhododendra, 308 
Ribesia, 353 

Rubiacew, 316 
Rutacex, 330 

Salicariz, 357 
Salicinee, 273 
Sanguisorbez, 359 
Sarmentacee, 338 
Santalacew, 268 
Saxifrager, 351 
Scitaminee, 260 
Schizopetalidee, 345) 
Scrophularinexr, 290 
Sempervivee, 352 
Simarubex, 330 
Silenacex, 349 
Sisymbridex, 345 
Smilacez, 252 

ee 266° 
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Tamarisciner, 358 Vacciner, 308 
THALAMIFLORA, 197 Valerian, 315 
Terebinthacez, 366 VASCULARES, 234 
Theacew, 334 Verbenacez, 297 
Thymeleex, 285 Vince, 304 

: Vinifere, 338 
Ulmacee, 278 Violariez, 348 
Umbellifer, 321 Vites, 338. 
Urticer, 277 
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TO THE 

MEDICINAL PLANTS. 

The former Names are in Italics. 

4 
_ Acacia arabica, 366 Archangelica officinalis, 324 

Catechu, ib. Arctostaphylos Uva-ursi, 310 
vera, ib. Arctium Lappa, 314 ee 

Acinula clavus, 217 Aristolochia Serpentaria, 268 
Aconitum Napellus, 327 Arnica montana, 314 ———— paniculatum, ib. Artemisia Absinthium, 314. 
Acorus Calamus, 238 chinensis, ib. 
Agrimonia Eupatoria, 361 santonica, ib. — 
Allium cepa, 255 Arum maculatum, 238 — 

porrum, ib. Asarum europeum, 268. 
sativum, ib. Aspidium filix-mas, 231 

Al6e vulgaris, ib. Astragalus verus, 365 
—— spicata, ib. ———-——. Tragacanthus, ib. 
Alpinia Cardamomum, 262 ————- creticus, ib, 
Althza officinalis, 333 Atropa Belladonna, 294 
Amomum Grana paradisi, 262 Avena sativa, 243 

—— Zingiber, 261 
Amygdalus communis, 361 Balsamadendron Myrrha, 367 _ 

amara, ib. Boletus igniarius, 217 
an —— persica, ib. _-—--Bonplandia trifoliata, 331 

_ Amyris elemifera, 367 Boswellia serrata, 367 
———. gileadensis, ib. 
Spe Cocculus, Sete 
Anchusa tinctoria, % 
Anethum feniculum, 323 _ 

p foe are ay 
Wer? Anthemis.nctile 310° 

eee 4 ib. ~ ~ _Pyrethrum, ib, 

Arbutus Uva-ursi, 310° 
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oe is Ses cae 361 
ae ae islandica, 219 
2 Chimaphila corymbosa, 310 

-Cinchona cordifolia, 319 
7 - lancifolia, ib. 

- oblongifolia, ib. 
=P Claiipeles Pareira, 330 
Citrus Aurantium, oy 

Cocos butyracea, 248 
Colchicum autumnale, 251 

maculatum, 324 
onvolvulus Jalapa, 302 

ee Os Scammonia, ib. 
: “CSjuiters Langsdorfii, 365 

: es Sativum, 324 

‘donia vulgaris 361 

Cytisus Seoparius, 365 

LATIN, INDEX TO THE 

Ficus Carica, 279 
Feeniculum vulgare, 324 
Frazxinus Ornus, 296 
Fucus vesiculosus, 223 

Galbanum officinale, 324 
Galipea Cusparia, 331 
Gentiana lutea, 303 
Geoffrea inermis, 365 — 
Geum urbanum, 361 
Glycyrrhiza glabra, 365 
Gratiola officinalis, 291 

: Guaiacum officinale, 331 

Wauiatoxyier ‘campeachianum, 
365 

Hebradendron Cambogioides, 336 
Helleborus feetidus, 327 

niger, ib. 
officinalis, ib. 

Helonias officinalis, 251 
Hordeum distichon, 243 
Humulus Lupulus, 279 
Hyoscyamus niger, 
Hyssopus officinalis, 299 

Tnula Helenium, 314 
_ Ipomea Jalapa, 302 
Tris florentina, 259 

Juniperus communis, 272 
Lyeia, ib. a 
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Maiva sylvestris, 333 
Maranta arundinacea, 263 
Marrubium vulgare, 299 
Melaleuca minor, 357 
Melissa officinalis, 299 
Menispermum oncom 330 
Mentha piperita, 299. 

Pulegium, ib 
Viridis, ib. | 

Pea res trifoliata, 303 
Momordica — 355. 
Morus nigra, 279 
-Mucuna pruriens, 365 
Myristica moschata, 280 _ 
Myroxolon peruiferum, 365 

toluifernm, ib. 
Myrtus a 357 

Nephrodium seas 231. 
_ Nicotiana Tabacum, 294 

_ Olea europea, 296 a 
Origanum Majorana, 299 

vulgare, ib. 
Ornus europeus, 296 
Opoponax chironium, 324 
Oxalis Acetosella, 332 

Papaver Rhoas, 343 
somniferum, ib. 

Pastinaca opoponazr, 323 
Pimpinella Anisum, 324 _ 
Pinus Abies, 272 

alsamea, ib. 
———~ Larix; ib: 

sylvestris, ib. 
Piper Cubeba, 239 

- longum, ib. 

Pyrola vmbellata, 310 3 
Pyrus Cydonia, 361 

Quassia excelsa, 331 
Simiruba, ib. 

Quercus pedunculata, 269 
= infectoria, ib. 

Ranunculus acris, 327 
Flammula, ib. © 

Rhamnus catharticus, 368 — 
Rheum palmatum, 285 | 

undulatum, ib. 
Rhododendron Cheyeanthy S 

Rhus toxicodendron, 367 _ ee 
Ricinus communis, 277 ee 
Rocella tinetoria, 219 <— 

—— centifolia, +. an re : 
—— gallica, ib. = 
Rosmarinus officinalis, 299° 

Rubia tinctorum, 317 3 
Rumex acetosa, 285 ee 

aquatica, ib. 
Ruta graveolens, 331 

Saccharum officinarum, 243. 
Sagus Rumphii, 248 .  * 
Salix alba, 27. 

fragilis, ib. 
caprea, ib. alee 

Salvia officinalis, 299 
Sambucus nigra, 320 4.5 
Scilla maritima, 255” 
Scrophularia “oo and 291 
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Tamarindus indica, 365 
Tanacetum vulgare, 314 
Triticum hybernum, 243 
Tussilago Farfara, 314 

Ulmus campestris, 279 

Valeriana officinalis, 316 
Veratrum album, 251 

Veratrum Sabadilla, 251 
Verbascum Thapsus, 294 
Veronica Beccabunga, 291 
Viola odorata, 349 
Vitis vinifera, 339 

W intera aromatica, 329 

Zingiher officinalis, 262 
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Cajeput, 380 Acacia, 381 © 
Aconite, 377 Calumba, 378 
Agaric of the Oak, 369 Camphor, 373 

_ Agrimony, 382 Canella, 378 
Alkanet, 374 Carraway, 377 

_ Allspice, 380 Cascarilla, 372 
Almond, ib. Cardamom, 371 

Aloe, 371 Carrot, 377 
Ammoniac, 377 Cassia, 373 
Angelica, ib. Castor-oil tree, 372 
Anise, ib. Cayenne, 374 
Arrowroot, 371 Centaury, 375 
Asarabacea, ib. * Chamomile, ib. 
Ash, 374 Cinchona, 376 
Asafcetida, 377 Cinnamon, 373 
Avens, 380 Clove-pink, 379 

Clove-tree, 380 _ 
Balm of Gilead, 381 Colts-foot, mg 
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‘Dill 377 

4 _ Egyptian ‘plana 381 

Ergot, 369 

Flax, 379 
Foxglove, 373 

Galbanum, 377 
- Gall-nut tree, 372° 
Gamboge, 378 

* Garlic, 371 
_ Gentian, 374 

= Palm ol, 

ENGLISH INDEX. 

Lemon, 378 ~ 

Leopard’ s bane, 375 
Lettuce, 376 : 
Liquorice, 380 
Liverwort, 369 
Logwood, 381 
Loosestrife, 380 

_ Mackaw-tree, 370 
Madder, 3/6 — 
Mahogany tree, 378 
Male shield Fern, 231 
Mallow, 379. =: 
Marjoram, 374 
Mastich, 381 
Meadow Saffron, 370 
Mezereon, 373 
Monkshood, 377 
Moonseed, 378 
Mullein, 374 
Mulberry, 372 

Mustard, 379 

Nutmeg, 372 

Oak, 372 . 
Oat, 370 
Olibanum, 372, 381 
Olive, 374 
Onion, 371 

Parsni h, 377 Pele 



Rosemary, 374 
Ratanhy, 379 
Ratsbane, 375 , 
Rhododendron, 375 
Rhubarb, 373 
Rue, 378 

~ Sabadilla, 370 
Saffron, 371 
Sage, 374 
Sago, 248 
Sarsaparilla, © 
Sassafras, 373 

_ Saunders tree, 380 

Savine, 372 

Scammony, 374 

Scurvy-grass, 379 

Seneka, 379 

e Routheriwood, 375 
_ Spearmint, 374 
Spearwort, 377 
Spruce Fir, 372 

Spurge, 276 
Spurge Laurel, 373 

J. THOMSON, 

ENGLISH INDEX. 

Sumach, 381 
Sweet Flag, 237 

Tamarind, 381 
Tansy, 375 
Thorn Apple, 374 
Tobacco, 374 
T ormentil, 380 
Touchwood, 216 
Tragacanth, 380 
Turmeric, 371 

Valerian, 376 
Violet, 379 
Vine, 378 

Wake-Robin, 370 
W ater-dock, 373 
Wheat, 370 
White Hellebore, 372 
Willow, 372 
Winter’s-bark, 377 
Winter-green, 375 
W olfsbane, 377 
Wood-sorrel, 378 

Wormwood, 375 

Zedoary, 262 

FINIS. 

PRINTER, MILNE SQUARE. 
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