
ID

CD
"cn

-CO
-o

-CD

00















!.^-£& '-'^

hiUAod by EliAie S. Saii.Misfc™-,



/
^ ^ a ST® /§ 5^

OF THE

%h ^SPSe^
^(£(0)^^ BY "^^®s5y„

ILLUSTRATED BY SEVERAL HUNDRED

ENGRAVINGS ON WOOD & STEEL.

8LACKIE 8r SON. QUEEN S^ GLASGOW

:nuTH COLLEGE S' EDINHURGH & WARWICK SQUARE LONDON.





%

A HISTOKY
OF

THE VEGETABLE KINGDOM;
EMBRACIXO

THE PHYSIOLOGY OF PLANTS,

THEIR USES TO MAN AND THE LOWER ANIMALS,

AND THEIR APPLICATION IN THE

ARTS, MANUFACTURES, AND DOMESTIC ECONOMY.

By WILLIAM RHIND,
LECTURER. ON BOTANY, MARISCHAL COLLEGE, ABERDlilEN.

ILLUSTRATED BY SEVERAL HUNDRED FIGURES.

\'

LONDON:
BLACKIE AND SON: PATERNOSTER ROWL-

AND GLASGOW AND EDINBURGH.

MDCCCLXVI.



GLASOOW.

W. a. BI.ACKIE AND CO,, PRIKTER9;

VII^LAi'IELD.



PREFACE.

There is, perhaps, no department of science with which so many delightful

associations are connected as the study of Botany. The gorgeous beauty and

periodical verdure of trees and flowers, the economical utility and medicinal

virtues of many plants, and their general application in the commonest arts of

life, have attracted the admiration and secured the attention of mankind from

the earliest ages; and stiU continue to be objects of the greatest importance.

While it has been the purpose of the present volume to present to the general

reader a comprehensive and popular description of all those Vegetables which

claim an interest, either for their beauty, utility, or rarity, it has also been

deemed of importance to give the physiological history and classification of Plants

in such detail as may be of utility to the more systematic student of Botany.

The First Part of the Work, therefore, consists of the physiology, geogra-

phical distribution, and classification of Plants.

The Second Part embraces a history of Plants used for food and clothing;

in ai"ts and manufactures; in medicine; and for ornamental purposes.

The Concluding Portion treats of the practical culture of Plants, the pre-

servation of specimens, and the drying of roots and seeds.

Ill a popular Work of this nature it was found impossible to proceed alto-

gether on a strictly scientific plan; but so far as was practicable, the Natural

method of arrangement has been adopted. Thus, in treating ofindividual plants,

the great leading divisions of the vegetable kingdom have been followed; and

in a considerable number of cases, the species have been grouped under their

natural families. In general, however, the aiTangemont must be considered as

made subservient to the grouping of vegetables according to their economical

uses, as those employed for food, clothing, dyeing, medicine, and ornament.

To remedy this irregularity, a chapter has been devoted to an account of tlie

systems of classification, and notices of the Natural families of plants have been

arranged and inserted under the respective divisions. A compendium of Fossil

Botany has also been added, as forming an interesting addition to the existing

genera of plants.



IV PREFACE.

' The authors whose works have chiefly afforded tlie varied materials of this

volume, are so generally referred to in the pages of the work, that it will be,

unnecessary to recapitulate them in this place, farther than to state, that to the

French work of the younger Richai'd on Physiological Botany; to Sprengel,

Mirbel, De CandoUe, Dutrochet, Keith, Lindley, &c., frequent reference has been

made.

In the practical and ornamental departments, much assistance has also been

obtained from Loudon's highly useful works on Botany and Horticulture.

WILLIAM EHIND.

PEEFATORY NOTE TO THIS EDITION.

In this re-issue considerable improvement has been made on the wood engrav-

ings interspersed throughout the text; and Twenty-nine new plates have

been added "to the original series. Seven of these illustrate groups of plants,

including pines, palms, cacti, tree ferns, Australian trees and shrubs, and the

characteristic features of a tropical forest. The remaining twenty-two are

coloured after nature, and present faithful representations of plants important

for their uses to man; comprising such as are most extensively used in medicine

and the arts, and those from which food, spices, and clothing materials are

obtained. Tlie plants figured in the new plates, so far as not previously noticed

in the body of the work, are described in an Appendix, in which the portion on

Australian plants, contributed by a botanist long resident in these colonies, is

new and of much interest. References will be found in the list of illustrations

to the pages in which the various figures are described.

Glasgow, 1855.
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Cedar, ..... 471
Cellular Tissue, ... C

Hexagonal structure, ib.— Magnified, . . 7— Six-sided structure, 6— Spherical structure, ib.

Centaury Plant, . . .625
Cherry 96
Chestnut 383
Chorda Filium, or Sea Catgut, 185
Cinnamon Tree, . . . 482
Circulation of the Sap, . 46

Citron, 363

Classification, Botanical, illus-

trations of Linna}us*s system
of, 100 figs., . . 178-180

Clove Tree, , , . 485
Cloud Berry, . , .337

(AGI

Cocoa-Nut and Flower, , 241
Coffee Plant, . . . .394
Colocynth Plant, . . 639
Conifera;, fossil, 10 figs, of, . 664
Cork Oak, .... 428

Corolla, 67— Monopetalous, (irregular), ib.—
Papilionaceous, . 310

Cotton, Barbadoes, . . 408— Flower and Pod, . ib.— Herbaceous, , ib.

Cotyledons, &c., . . . 104

Creeping Root, ... 15

Cudbear, . . .198
Custard Apple, . . 374
Cypress, . . . 475
Cysticercus, 4

D
Date Fruit, .

Deadly Nightshade,
Digitalis Plant, .

Digitate Root,
Duck Weed,
Dwarf Palm, .— WUlow,

Egg Plant,
Elecampane Plant,
Elm Tree,

Episperm, &c,,

Equisetuoi,

254
551
554
16
4

163
168

380
633
432
102
201

Favularia Tesselata, . 665
Fenugreek Plant, . 634

Ferns, fossil, 6 figs, 663— Fructification of, 75
Fibrous Complex Root, . 16— Root, ... 14

Fig, 355— Indian, . .364
Fir, Cone, . 97— Scotch, . 457— Silver, . . . 470

Flax, New Zealand, 420

Fly-trap, . . 42

Frond, ... 39— of Pterophyllum, . 665

FucusVesiculosus(Sea-weed used
for kelp),.... 187

Fumaria Hygrometrica, . . 77

Fungi, stem of, . . 19

Garlic, 265
Gemmule 108
Gentian Plant, . . . 624
Germination of Wheat, . 1 08

tint

Ginger Plant 490
Ginseng Plant, . . . 628
Glands, Cortical or Epidermic, 21

Glands, Lenticular, 5 figs., . 11
Glume 66
Grass, Crested Dog's-tail, . 231— Meadow Fescue, . . ib.— Meadow Fox-tail, . 230— Smooth-stalked Meadow, 231— Sweet-scented Vernal, 230— Ray or Rye Grass, . 23a
Gum Arabic Tree, . . 656

Hellebore Plant, .

Hemlock,
Hemp,
Hilum, or Umbilicus,
Himanthalia Lorea,
Hop Plant, .

Hypnum Cuspidate

Iceland Moss, . .

India Rubber Tree,
Indian Fig, .

Indigo Plant, .

Inflorescence, Catkin,— Corymb,— Panicle,—
Spadix,— Spike, .— Umbel,— Whorl, .

Ipecacuan Plant, .

Jalap Plant,

Knotty Root,

Laminaria,
Laurel, Big, . .

Leaves, Acute,— Compound,— Cordate,— Decompound, 2 figs,— Doubly Compound— Emarginate, ,— Hastate,— Laciniate,— Lanceolate,— Linear, .— Oboval, ,

— Orbicular,—
Petiolate, ,

—
Pinnatilid,

543
649
413
101
185
398
198

197
665
364
499
73
72
ib.

73
72
ib.

73
641

640

16

187
451
39
40
39
40
ib.

39
ib.

ib.

ib.

ib.

ib.

ib.

33
39
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Leayes, Retuse. ... 39—
Sagittal, . . . ib.

— Semiamplexicaul, . 38
— Sessile, . . . ib.

— Simple, . . .38,39— Supradecompound, . 40
— Trilobate, . . 39
— Tripoliate, . . . ib.— Verticillate, . . ib.

Lemon Tree 353

Lepidodendron Acephala, CC4— Sternbergii Va-
riabilis, . 657

Lepidophyllum, . . . 657

Lepidostrobus, . . ib.

— Ornatus, . 658— Pinaster, . ib.

Limes, . . . . 354
Lime Tree, .... 441

Liquorice Plant, . . 319

Logwood Plant, . . 494
Love Apple, . . 380

Lycopodites Williamsonis, . 664

M
Madder Plant, , . .608
Mahogany Tree, . . 448

Mammee, .... 374

Maple, Sugar, . . . 438
Melon Thistle, . . .364
Mildewed Wheat, 2 figs., . 129

Millet, Italian, . .229— Panieled, . . ib.

Mistletoe Plant, . . .431
Monkey's Bread, . . . 368

Mouldiness, Vegetation of, Mag-
nified,— Apple Btould, . 5— Blue, Do., , ib.— Pear, Do., . ib.

Mulberry Tree, ... 343

N
Ifenropteris Acuminata, . . 663— Gigantea, . ib.— Loshii, . . . ib.

New Zealand Flax, . . 420

Nightshade, Deadly, . 551

Nutmeg Tree, ... 487
Nux Vomica, .... 554

O
Oak, 422— Cork, . , . .428— Live, ... 429
Oats, Bearded or Long, . . 218— White, . . , ib.

Olive Tree, . . . .358
Orange Tree, ... 348
Orchis, 269
Organs, Sexual, Arrangement of

the, . . 67— of a Flower, li

figs., . 67, 68
Osier, 444
Ovary, 70

Padina Pavonia, .

Palm, tlie Dwarf, .

Palmate Koot,
Palniella Nivalis, Bed Snow,

Pappus,
Papyrus, .

Passion Flower, .

Pea, ....
Peach,...
Peat-moss Plants, .

Pepper Plant, Black, .—
_

Long,
Pecopteris Heterophyllum,
Peruvian Bark Tree,
Pimento, ...
Pine, Cone of, Long-leaved,— Cone of. White,
Pinus Carariensis, .— Primoeva, .

Pitcher Plant, .

Plantain,

Plum,
Pods, ....
Pomegranate, .

Poppy, White,
Potato, ....— Sweet,
Prickles, .

Quassia Tree,
Quince,

Q

R
Radicle, &c.,
Rafflesia Arnoldii,
Red Snow,
Reindeer Moss,
Rice

Roots, Bulbous, 2 figs.,— Digitate,— Fibrous,— Fibrous (complex),— Knotty,— Palmate,—• Tuberous,— Vertical, 3 figs..

Rose Apple, .

Rye, .

191
. 163

15
. 157

93
. 233

601

97, 310
329

. 198
488

. 489
663

. 621
486

. 465
466
664
ib.

, 482
260

. 333
96

. 354
647

, 271
282

. 46

623
327

108
170
1

159, 198
221
16
ib.

14
16
15
ib.

14
ib.

370
212

Sap, Circulation of,— Tube.?,.

Sarsaparilla Plant, .

Scammony Plant,
Scotch Pine, .

Scurvy Grass,
Sea Catgut,
Senna Plant,
Sensitive Plants, 2 figs..

Sexual Organs, arrangement
the, . . . .

Sigillaria Pachyderma, .

Silver Fir

Skirret, ....
Sloe, . . . .

of

46
7

535
639
457
632
185
540
604

67
660
470
289
336
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SENNA.
Cassia, acetifblia^.
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Cucamis coiocyntAis .
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HISTORY OF THE VEGETABLE KINGDOM.

CHAP. I.

THE niSTORY OF BOTANICAL SCIEXCB.

Ix a survey "of the Earth and Animated
Nature," one important part of creation comes
to be considered—the Vegetable products which
clotlie and adom tlie surface of the soil, and
which fonn a link, and a most important one,
between inorganic matter and tlie animated

beings existing upon the globe. In order to

enhance our ideas of the beauty and useful-
ness of vegetables, we have only to picture
to ourselves what would be the appearance of
the face of nature without them. We would
have the surface of the earth, it is true, portioned
out into hill and vaUey, and intersected at con-
venient distances by streams and rivers

; but

every thingwould be bare, rugged, and unseemly,
and nothing but a picture of desolate barrenness
would appear. Even the soil which covers the
sterile and flinty rocks, and which serves to fill

up and smooth over the abrupt ravines and pre-

cipices existing in these, would, in a great mea-

sure, be wanting ; for one effect of vegetation is,

by the successive decay of leaves and fibres, to

accumulate the deep black loam so essential to

the growth of fresh vegetation. The endless

variety of objects in the vegetable kingdom, the

beautiful forms, and tlie curious sti-ucture of

plants, are no less interesting to the student of

nature, than the history of animals, or of inor-

ganizcd matter. Nor is the study less important,
as bearing upon the necessities, conveniences, and

elegancies of life.

The study of the vegetable kingdom has been

called Botany, from a Greek word, /337a>^, sig-

nifying herb or grass ; and it embraces, 1st, A
knowledge of the various parts composing plants,
and of their uses, their mode of growth and cul-

ture, and their diffiision over the earth. 2d, An

arrangement of plants into classes and families,

according to certain prevailing resemblances, by

which they are named and described, so lliat

they may readily be known. 3d, The vari-
ous uses of plants, as for food, medicine, arts and
manufactures. The profusion with which the
beneficent God of nature has clothed the earth
with every variety of vegetable form, is truly
wonderful ! Every region of the globe swarms
with multitudes of different kinds, beyond the

power of the botanist to enumerate. The con-

templation of these affords an ever-varying de-

light to the senses, while the investigation of
their habits and structures no less agreeably
ftcercises the judgment. A tree is perhaps one
of the most noble and beautiful objects in nature.

The massive strength of the tinink, the gi-aceful

tortuosity of the branches, and the beautiful and

variegated gi'een of the leaves, are all so manj-
sources of pleasure to the beholder. But when
we think of the series of fibres and tubes by
which this tree for ages, perhaps, has drawn
nourishment from the earth, and^ by a process
of assimilation, added circle after circle of woody
matter round the original stem, till it has ac-

quired its present enormous bulk
;
when we re-

flect on the curious mechanism of the leaves by
which, like the lungs of an animal, they decora-

pose the airof the atmosphere, selecting through
the day what part of it is fit to enter into the

composition of the tree, and giving out at night
a different species of air ;

when we tliink of the

sap passing up the small series of tubes during

summer, and these tubes again remaining dor-

mant and inactive throughout the long winter—
these reflections awaken a train of ideas in the

mind more lasting and more intense than even

the first vivid impressions of simple beauty.
The attention of the earliest races of mankind

must have been directed to the vegetable king-
dom ;

first of all, as furnishing important neces-

saiies of life, and afterwards as objects of luxury
and ornament,and pleasingsubjectsofspeculation.
We find Noah represented as a husbandman,

planting- the vine and manufacturing its juicu
A
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into wine, then at a subsequent period tlio Ish-

inaelites trafficking in spicery, balm, and myrrh,
which they carried down from Gilead to Egypt
in the days of Joseph. Tliere is every reason

to suppose that Solomon, who in his writings
seems to have been a vvann admirer of plants

and flowers, wrote a distinct treatise on vegeta-

bles. Thus, in the book of Kings it is said, "lie

spake of trees, from the cedar tree that is in Le-

banon, even unto the hyssop that springeth out

of the wall." Of the nature of his treatise,

however, we can now form no speculation. The
silence of sacred history, therefore, leaves us in

the dark with regard to the prosecution of botany
as a science, and for this we must turn to the

philosopliical schools of ancient Greece. At

fii-st, among this intellectual people, it was the

physiology of plants which was cultivated;

because, from the small number of plants which

were then known, and which among the Greeks

and Romans scarcely exceeded a thousand, it was

not found necessary to think of classifying them.

Besides, the views of the ancients with resjiect

to natural bodies, were entirely confined to the

explanation of phenomena, and to tlie employ-
ment of the objects of their research in the arts.

Hence in the writings of tlie Greek philosophers
which have reached us on this subject, we find

chiefly some physiological notions on the life and

nourishment of plants, which they endeavoured

to explain by analogies from the animal kingdom,
with speculations respecting the rank which

plants hold in the scale of natural bodies, and

respecting their relations to animals. At flie

most flourishing period of the Greek republic,

there were persons called Rhizotomae, who de-

voted themselves exclusively to the digging of

roots and finding of herbs, for the advancement
of the arts, particularly that^of medicine. Some
of those who, devoting themselves to the latter

employment, were called Pharmacopolse, seem

even to have issued from the schools of the phil-

osophers, and to have acquired for themselves a

comprehensive knowledge of plants ; whence,

also, they were called Cultivators of Physics.
But the greater number pursued their occupation
as market criers, and observed a multitude of

superstitious customs, on wliich account tliey

are rather to be regarded as traders than as men
who had been trained in a scientific manner.

The first founder of the natural science of plants
was undoubtedly Aristotle, who hence sometimes

was sumamed the Phannacopolist, as having

employed himself collecting medicinal plants.

Unfortunately, however, his genuine works on

pkints have perished ; a treatise on this subject,
attributed to him, being a forgery of the middle

nges. Theophrastus, the pupil of Aristotle, also

cultivated the science of botany after the system
of his gieat master. But he seems to have un-
dertiikcn few joumies or travels, since he always

appeals to the testimony of diggers of roots, the

cuttei'S of wood, and the inhabitants of the

mountains. He wTote two works wliich have

been preserved ;
one on the nature and causes of

vegetation, the other a history of plants. In

these, we do not find either a very scientific ar-

rangement, or precise description of the few

species known to him ; yet they possess no small

merit, as being the production of a philosopher,

who, almost without predecessors, endeavoured,
for the first time, to employ the reasoning faculty

upon the phenomena of the vegetable world.

But he found none of his disciples worthy of

being a successor to himself, and after his time

the science declined and was very little culti-

vated.

When Greece was subdued by the Romans,
the knowledge of the conquered so far passed

over to the victors, that the latter, who always

sought out only what was useful, cultivated the

study of plants to as great an extent as it aff'orded

advantages to the arts. In the works of the old

Romans, Cato, Varro, and Columella, on rural af-

fairs, as well as in the poetry of Virgil, we find

a number of plants named which were cultivated

in the fields and gardens. We have no reason

to believe, however, that the study of plants was

pursued with any degree of avidity among this

people, as the Romans, like the early Greeks,
were yet too much engaged in the tumult of war
to have acquired any considerable relish for the

study of natural history. And hence, the first

direct evidence of the existence of any inquiry,
that can be called strictly botanical, among the

Romans, is that which is furnished in the works
of Dioscorides and Pliny ;

names w:ell known in

the annals of botany, and illustrious as having

long been regarded by the learned as the best

and most infallible guides to the study of plants.
Dioscorides lived in the first century of the

Christian era. He was a physician, and followed

the Roman armies in their expeditions through
the greatest part of the Roman empire. His
work consists of a description of all those plants
known to possess medicinal virtues, and was long
looked up to as the source of all information on
this sul)ject. Pliny the elder, who also flourished

during the same era, and occupied a conspi-
cuous station in tlie state, left behind him a

great work on natural history. In that part of

it devoted to the vegetable kingdom, the plants
are arranged in alphabetical order, and the des-

criptions of Theophrastus and Dioscorides are

followed . Here and there some notices are added,
and plants are described which were unknown
to his predecessors ;

and he himself has informed

us, tliat, in his youth, he acquired his knowledge
of plants in the garden of Antonius Castor, a son

in law of King Dejotanus. Among the- later

Romans, the number of persons who cultivated

the knowledge of nature, diminished in proper-
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tion as the uiglit of barbarism descended, and for

a long time the remains even of Greek and

Roman learning were entirely hid. The Ara-

bians, indeed, after they had instituted schools

of learning, infirmaries, and laboratories, applied
themselves diligently to the stndy of medicinal

plants ;
but they drew their knowledge entii'ely

from Dioscorides.

The flourishing trade which this nation carried

on for some centuries, from Madeira to China,
made them acquainted with many remarkable

oriental plants which had escaped the notice

of the Greeks. There were also, in the western

parts of the Arabian empire, some inquisitive
students of nature, who endeavoured to correct

and extend their knowledge by travel. About
the beginning of the eleventh century, the Ara-

bians became the teachers of the other nations of

western Cliristendom, who now fonned their

schools of learning according to the Maliommedan

pattern, and translated their books from the

Arabians. In this manner, a slight knowledge
of botany was slowly disseminated throughout
the most enlightened parts of Europe.
At the revival of learning in the fifteenth cen-

tury, the botanical knowledge of the ancients

began to be available in the language of the

original treatises
; and, in the following century,

the Germans commenced original inquiries into

the science, and first began to illustrate their

treatises, by wood engi-avings of the different

plants. The first work of this kind was written

by Otto Brunfels, a native of Strasburgh. To
this succeeded, about the middle of the sixteenth

century, the work of Gesner, a professor of

Zurich, in which the first attempts are made at

a classification and systematic arrangement of

plants, founded chiefly on the charactere of their

flowers. The taste for Botany, now excited, be-

gan to spread throughout the chief states of

Europe. KJngsand noblesengaged in the study,
and gardens were established for the cultivation

of the most rare and useful productions of the

soil. We are principally indebted to the esta-

blishment of learned societies, in the seventeenth

century, and to the invention of the microscope,
for the first attempts at a more minute examina-

tion of the structure of plants. In the Royal
Society of London for the promotion of science,

which was liberally supported by Charles II.

several philosophers occupied themselves with

the dissection and microscopical examination of

plants. Of these, the most distinguished was

Keherniah Grew, secretary to the society. His

discoveries are recorded in his elaborate work
the Anatomy of Plants illustrated by numerous

engravings. In this work we find the first no-

tice of the twofold sex of plants, which doctrine

he had learned from Tliomas Millington, a pro-

fessor in Oxford. Malpighi and Leuwenhoeck

also distinguislied themselves as investigatora of

the minute structure of plants ; and, the same

subject was ardently pursued by several members
of the French Academy of Sciences, founded iu

1GG5. The doctrine of the sex of plants, which
had been obscurely hinted at by Grew, was ex-

perimentally iUusti-ated by Bobart, and fully es-

tablished by Ray.
Butwith this increasingknowledgeofthe nature

of plants, and the rapid multiplication of known
species, no method of arrangement had yet been

adopted calculated for general use, and especially
for the guidance of the practical student. In

this crisis of botanical perplexity, when speci-

mens were every day multiplying in the hands

of collectors, and the science was in danger of

relapsing again into an absolute chaos, a great
and elevated genius arose, destined to restore

order
; who, surveying the immense mass of

materials, with a sagacity and penetration un-

paralleled in botanical research, and seizing, as

if by intuition, the grand traits of character cal-

culated to form the elements of a philosophica,'

division, detected the clew by which he was

to extricate himself from the intricacies of the

labyrinth, and rear the superstructure of a new
method. This great and illustrious naturalist

was the celebrated Linnasus. He was bom at

Roshult, in Sweden, in 170", and performed in

1732 his memorable journey through Lapland.
He afterwards travelled into Holland, became

superintendent of the Clifford gardens, and pub-
lished his System of Nature at Leyden in 1735,
and the Genera Plantarum in 1737. In 1741, he

was appointed a professor of the University of

Upsal, and continued for many years the suc-

cessful cultivator and illustrator of his favourite

studies. He has the merit of having fii-st regu-

lated, and defined the artificial language of bo-

tany. He fixed the laws of classification, and

divided the vegetable kingdom into classes,

families, and species ;
invented scientific, and

common, or trivial names, and enriched the

science by many thousand new and hitherto un-

described plants. But, above all, he invented

what is denominated the aitificial mode of ar-

rangement, by taking the parts of inflorescence,

as the flower or corolla, and stamens, and pistils,

or distinctive sexual organs, as the basis of his

sj'stem. Since the death of LinniEus, the chief

labours of botanists have been employed in per-

fecting his system, in applying it to the lowest

families of plants, in the more careful examina-

tion of li-uits and seeds ; and, in short, rendering
it a convenient alphabet, by which the student

of botany may be enabled to know and recog-
nize the femilies and species of plants. A more

philosophical view of the vegetable kingdom,
based on the natural affinities of plants, has

also been sedulously pursued by Jussieu, Deoan-

dolle, and many other eminent botanists.
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CHAP. II.

THK Nature and uses of plants.

Veoetables differ from minerals in being

organized bodies, possessed of a degree of life,

and capable of taking into their system extran-

eous matters, ajid converting these, by an assim-

ilating process into new compoxmds, which mat-

ters are thus rendered subservient to their growth
and development. They thus increase their own

bulk, and, moreover, throw off from their bodies

germs which spring up into other vegetable

bodies, the same as the parent plants. Vegeta-

bles, .also, are under the dominion of the laws

of vitality, by which they retain the matters

entering into their structure, in a state different

from that in which inorganic bodies exist. The

matter, too, which enters into the composition
of vegetables, is essentially the same as that which

forms the structure of animals; the chief ele-

mentary ingredients being oxygen, hydrogen,

carbon, and azote ; only, the proportions and

combinations are somewhat different ; vegetables

possessing more carbon and less azote than the

generality of animals. In these respects,

vegetable bodies closely resemble animals ; in-

deed, in the lower divisions of each, the resem-

blance is so close, as to render it a somewhat

difficult task to point out the distinctive differ-

ences. We find no hesitation in drawing a line

of distinction between the more perfect plants,

and a quadruped, bird, or fish ; but, if we take

some animals low in the scale of organization,

and compare them with certain simple vegetables,

we shall find the resemblance, both of structure

and functions, very close indeed. Thus, the

Lemna Gibba, or duck weed, a plant which is

found floating on the surface of the water of

ditches, and slow running streams, has an oval,
cellular body a,with several porous roots b, which,
unlike most other vegetables, are unattached to

the soil, but which float in water, and absorb

moisture to constitute the juices of the plant.
This moisture flows up into the cellular body,
and hence, by the medium of pores on the

cuticle, or skin, a quantity of air from the atmos-

phere is absorbed, and thus converted into the

proper nourisliraent of the pLiiif. In the Ct/»-

'ticercus, c, a species of animal hydatid, which
lives within the cavities of the bodies of other

animals, there is a neck d, with a tubular

mouth, by which the animal draws in the juices
on wliich it feeds, to its stomach. The skin of

this animal is also porous, like the epidermis of

the lemna, through which fluids, and perhaps
ail', are absorbed into its body, to conduce to its

nourishment. In the tubipore e, consisting of

a branched stem, with numerous cups, each

containing a simple animal called a polype, there

is a close resemblance to the arborescent form of

most vegetables.

Yet, though plants and animals thus resemble

each other very closely, in many essential par-
ticulars there are others in which they differ.

Thus, in animals which have the power of loco-

motion, there is a muscular system, a set of

contractile fibres, whose tension or relaxation

determines their movements; in vegetables, there

is nothuig of the kind. Animals have a stomach,
or receptacle, for the substances taken from with-

out, in which these are digested before they are

carried, by means of the lacteals, into the mass
of their circulating fluids ; but in vegetables,

nutrition is canied on in a more simple man-
ner The substances absorbed are conveyed

directly into all parts of the body, without un-

dergoing any previous change, so that, in these,

we find neither an intestinal canal, nor a stomach,
because there is no proper solution or digestion.
In animals there is more or less of a circulation of

the fluids from a centre ; in vegetables the nutri-

tious juicesare diffusedthrough the plant without

the agency of a central heart. Plants derive their

nourishment from inorganic matters, from air.

water, and the various salts of the soil
; animals

derive their chief nutriment from matter that has

been previously organized, either from vegetable

substances, orthebodies of otheranimals that have

enjoyed an organized existence. Animals have

a nervous system and sensation; the meanest

animalform shrinks from the touch of an oppos-

ing object, and evidently exhibits the indications

of pain and pleasure. Plants have no nervous

system, neither are they capable of external im-

pressions of sensation. Dutrochet, it is true,

has pointed out minute granules in plants, which

he assumes as analogous to the nervous gi-anules

of the lower animals, but this fact has not been

yet sufficiently established. As plants perform
vital functions so closely allied to the nutritious

functions of animals, it is not altogether impro-

bable but that some modification, or approach

to nervous matter, may be found in their struc-

ture. If this shall be hereafter established, it

will not, however, do away with the proposition

above, that plants have, in reality, no sensation

analogous to that of animals. Tliey have a con-

tractile power of their fibres, wliicli acts on the
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application of exteniaJ stimulants, remarkalily

displayed iu the sensitive plant, and in the

turning of leaves and tendrils towards the light

and air
; this, which has been termed irritability,

is widely different from the tnie sensitive percep-
tions of animals.

But, though vegetables thus differ materially
from animals, in having no sensation, nor any
medium of communication with external things,

they yet are possessed of the essential properties
of life. Like animals, they are acted upon by
the external agencies or stimuli of life, as heat,

light, air, moisture, and electricity ;
and the vital

laws by which they are governed, place them in

a totally different position from inorganic matter.

In the tubes of vegetables, the sap ascends from

the earth, contrary to the laws of gravity ;
and

the juices, and the whole material of the plant,
as long as it is possessed of life, resist the com-
mon chemical laws of decomposition : but, when-
ever it is cut down, or deprived of life, these

Juices immediately run into fermentation, and

again return to the elementary matters of which

they were originally composed. Vegetables are

destitute of voluntary motion. Some of them,

however, execute a species of locomotion, or

very simple change of place. The Lemna, or

duck weed, floats in water, yet this is merely a

passive motion. The roots ofmany of the family
of the Orchis, have two fleshy tubercles placed
side by side, at the base of the stem. One of

these tubercles, after giving birth to the stem,
whose germ it contained within it, withers, con-

tracts, and ultimately perishes. But, in propor-
tion as it disappears, a third grows out close to

that part which still contains the rudiments of

the stem, which is to appear in the following

year, and replaces the former when it has van-

ished. In this development of a new tuberele

occurring each year, on one side of those which

already exist, it will be seen that, when a new
stem is produced, it is removed by a certain

space from that which preceded it. The same

thing happens, and nearly in the same manner,
in regard to the meadow saffron, with the ex-

ception that its bulbs tend continually to sink

deeper and deeper in the earth.

The number of vegetable foj-ms on the surface

of the globe is immense. At least 60,000 dis-

tinct species have already become familiar to

botanists, and as every new exploration of re-

cently discovered regions is adding rapidly to

the list, the probability is, that at least twice

this number exists in nature. The past liistory
of the earth, too, informs us that many vege-
table forms, which once flourished in great lux-

uriance and profusion, are now swept from the

soil, and no longer exist, but in their fossil fonns

in the rocks and strata.

As is the case in the animal kingdom, we
find that the tribes and families of vegetables

vary exceedingly in their forms and sizes. Some
are so minute as to be invisible to the naked

eye, others rise to the height of 150 and 200

feet, and occupy an area of several square yards
with their ramifying foliage.

The lowest tribes of vegetables ore not only

minute, but very simple in their structure. The

blue mould a,found in bread and other farinaceoua

articles of diet, when exanained by the microscope,
will be seen to consist of a number of upright

stalks, surmounted by a spherical ball at the

top. This mould is in fact a species of fungi,
and the round heads contain innumerable small

black seeds or sporules, which, when the plant
has ai-rived at maturity, buret from their cover-

ing, are scattered about, and floating through
the atmosphere, are ready to faU xipon other

pieces of bread, and grow up into fresh fungi.
If an apple is cut across, and allowed to remain

in a damp situation for a few days, the surface

wiU also be covered with a mould of a similar

character. The fungi here have even more of the

arborescent form, and approach somewhat to the

mosses. Figure b represents the apple mould ;

c, the pearmould. The gray lichens which soabun-

dantly encrust rocks and stones are also simple

vegetables, produced from a small seed, which, fix-

ing itself on the flinty rock, by means of a tough

mucilaginous juice, becomes the centre from

whence others radiate, till a large circular patch is

produced. Mosses and ferns are vegetables some-

what more complicated ; and hence we ascend

to herbs and shrubs, the towering palm and

the majestic oak of the forest.

The use of vegetable products to man, and

other higher animals, is obvious to every one.

The paramount importance of the vegetable king-

dom, as forming an essential link in the great

system of nature, may be very sliortly pointed
out.

Vegetables clothe the surface of the soil, af-

fording protection to the smaller animals, mi-

tigating the arid effects of the sun, and prevent-

ing the disintegration of surface fi'om the effects

of the elements. They also preserve the purity
of the atmosphere, absorbing the excess of car-

bonic acid, generated by the respirations of ani-

mals, and giving out, by the decomposition of

water, a quantity of oxygen to make up for

that consumed by the animal kingdom. Ni^s^
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table actions also have a consideraUe influence

on atmospheric electricity, and on tlie humidity
and dryness of the air.

Vegetables so assimilate inorganic matters,

as to convert them into the food of animals ;

every animal, either directly or indirectly,

deriving its chief nourishment from vegetable

products. No animal is found capable of sup-

porting itself on air, water, or earthy matter

alone. Fishes and birds prey upon minute flies

and insects, which derive their nourishment from

vegetable matters. Numerous quadrupeds derive

tlieir sole support from grasses, and many species

of birds fi-om grain and seeds. These become

the prey of flesli-feeding animals, and afford

them their sole means of subsistence ;
and man,

as well as some other animals, lives both on vege-

table and animal matter.

The vegetation of former ages, floated down

by rivers, and accumulated in tlie earth's strata,

has been converted into coal, to supply the wants

of man under a changed climate. Lastlj"-, the

decay of vegetation is continually forming fi-esh

soil, by which fi-esh plants are reared, and newly
found countries are rendered habitable. Thus,
a seed of a minute lichen clings to a bare and

barren rock
;
others spring fi-om the parent, and

accumulate round it ; in process of time they

decay, new ones succeed them, and thus a suffi-

cient soil is formed for the seeds of larger and

more perfect plants.

CHAP III.

THE STKUCTOEE OF PLANTS.

Plants are said to be organised bodies, because

they have a structure quite different from that

of inorganic substances ; a structure made up of

cells, fibres, tubes, and membranes, which join

together toform distinct parts and organs. Some
have endeavoured to trace this stnicture to certain

primitive forms, existing in the rudest beginnings
of vegetables, as well as in all parts of perfect

jdants. When vegetable matter is examined

by the aid of a microscope, we discover more or

less of these forms. In the lowest organic bodies,

both of the animal and vegetable kingdom, we

find, by the aid of a powerful magnifier, a spher-
ical structure intermixed with spiculi, or threads,

in the fluids and solids composing their parts.

The simplest plants, as well as the infusory

animalcules, have this sti-ucture. Treviranus

saw it in the spawn of frogs, and in the muscu-
lar texture of the higher animals, in the marrow
of frogs, and in the nerves of tlie garden snail.

We find the same combination of round bodies

and threads, or spiculi, in the sap of plants ; hence

Bome liare supposed, that from these are evolved

the peculiar piimitive forms of the vegeta1)le

kingdom. The structural fonns found in vege-

tables may be reduced to three : the cellular, the

tubular, and the spiral.

The cellular tissue is com-
3. posed of numerous cells con-

tiguous to each other, of

varied form, according to the

resistance which they meet

with, but generally assuming
a six-sided structure, fig. a.

Some have compared this cell-

ular tissue to the froth or light

foam which is produced by

^ blowing up a mixture of

soap and water ;
others

have likened it to the combs of the honey bee,

which, indeed, afford a very good illustration of

its general appearance. Sometimes it assumes

the simple form of a number of spheres slightly

adhering together, fig. b. It was at one time

generally supposed that the

walls of two contiguous cells

were common to both, till

Malpighi conceived the idea

that each cell was a distinct

and perfect vesicle of itself,

and which he tei-med utricle.

6 This opinion has since been

confirmed by Sprengel and numerous other ob-

servers. The cells may be separated without tear-

ing, which proves that each cell fonns a kind of

small vesicle which has distinct walls, and that

where the two cells meet, the membrane which

separates them is fonned of two layers, which

belong respectively to each of them.

The investigations of Dutrochet and Aniici

confirm this opinion. This separation of the

vesicles forming the cellular tissue, can be ef-

fected either by simple boiling in water, or in

nitric acid
; but the walls of the cells sometimes

so intimately adhere to each other, that it is

impossible to separate them. When we observe

particularly the growth and successive forma-

tion of the cellular tissue, it will be distinctly

seen that it is made up of cells at first insulated,

but which, in process of their developement,
become at last more or less united. In this

tissue, the microscope displays to us oval or

spherical bodies, generally of a green colour,

but yet exhibiting all possible shades, according
to the position in which they are observed. It

is these small bodies that give colour to the cel-

lular tissue, for the sides of the cells themselves

are colourless and diaphanous. Turpin has

called these bodies (/lobuline ; within each of

them may be seen a small vesicle, in which other

small granules are successively fonned, which,

an-iving at their full development, burst asunder

their enveloping cases. Each of these again be-

comes a small vesicle, in which new granules are
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(It veloped ;
and thus the celhilar tissue, which

fbmis the great mass of vcgetahle bodies, is pro-

duced in every part of the plant.

Wlien the cells compos-

ing the tissue only meet with

the equable resistance occa-

sioned by the presence of

the adjacent cells, it is no

unusual thing to iind them

assuming a nearly perfect

hexagonal fomi, or that of

the ceUs of the honey bee, fig.

c. But according to pressure,
'^

or the resistance they receive, they become more

irregular,eitherelongated,rounded,orcompressed.

Fig. d exhibits a magniiied view ''•

of those cells placed contiguous
to each other. The walls of the

cavities are thin and transpar-
ent

; they all communicate with

each other either by wide open-

ings, or by pores or clefts in the

tliin walls. Some have supposed
that the cells communicate with

each other at a point where d

the walls are inteiTupted, while othera have

shown that the communication between the

cells takes place only where the pores of their

sides are invisible
;
thus rendering it probable,

that it is by exudation that fluids pass from one

cell to another. In the woody parts of trees, the

cells are greatly lengthened, so as to form a

species of small tubes which are parallel to each

other
;

their walls are thick and opaque, and

often become wholly obliterated. This elongated
tissue exists in abundance in vegetables; it is

much more common than the regular tissue, and

is made up of small tubes which are contracted

at different distances. Occasionally they taper
towards the extremities. It sometimes happens
that the cells of the elongated tissue touch one

another only at their widest points, whenever

intervals or empty spaces are found between

them. According to some, these cells contain

no liquid, but are filled with air. The medul-

lary rays, to be afterwards described,form another

modification of the elongated tissue
;
in these

the cells are very small, elongated, and placed

horizontally, instead of vertically.

The cellular tissue has very little consistence
;

it is easily torn. In many vegetables, especially

aquatic plants, there are interspersed around the

tissue a number of large holes or lacuns, filled

with air, which, according to some, are rents or

holes in the fragile tissue, while others suppose
them regularly formed spaces. Sometimes hairs

of a peculiar nature have been found on their

inner surface, in the form of tufts or pencils. It

is possible to distinguish two species of lacunic
;

the one having for an orifice the cuticular pores

rthich communicate with the external air, the

others having no external communication. The
latter exist particularly in plants which want
the porous tubes. The use of the cellular tissue

is simply to contain and prepare the sap. It is

not destined to conduct upwiu'ds the unprepared
sap, because in the bark and in the pith, both of

which have a structure entirely cellular, the as-

cent of the sap is not perceived. There arp,

however, what have been called sap vessels in

the cellular texture ; but these, originally, are

nothing else but extended cells, which are often

stretched to a considerable length.
The vascular vessels, or sap tuJjes, arc formed

of layers of elementary cellular tissue, rolled up
in such a way as to form canals or tubes, which
are more or less elongated, and placed end on

end, and whose partitions are often not to be seen.

The walls of these tubes are sometimes pretty

thick, slightly transparent, and perforated witli

a great number of openings, by means of which

they diffuse into the surrounding parts a portion
of the air or sap which they contain. These
vessels are not continuous from the root to the

top ofthe plant, but they frequently join with each

other, and at last are changed into areolar tissue.

The different kinds of vessels are : simple
tubes

; tlie beaded or monilifonn ; the porous
vessels

; the slit vessels, or false spirals ; the

spiral vessels, and a combination of two or jiore

of the above called mixed vessels.

Simple tabes. The simple tubes vary in size,

but they are the largest of all the vessels, fig. c.

They are formed of a thin and entire

membrane, without any percep-
tible breach of continuity, and

are found chiefly in the bark,

although they are not confined to

it, being met with both in the

albunium or newest formed wood,
in the matured wood as well as

in the fibres of herbaceous jdants.

They are particularly conspicuous

in the stem and other parts

of the different species of Eu-

phorbia, and in all plants in general containing
thick and resinous juices knovim by the name
of the proper juices, to the ready passage of which

their great width of diameter is well adapted.

Sometimes they are distinguishable by their

colour, which is that of the juices contained in

them being white in the Euphorbia, yellow in the

Celandine, or scarlet in Piscidia erythrina. In

the plant they are united in bundles, but are

detachable from one another by means of being

steeped for a few days in spirit of turpentine,

when they become altogether colourless and

transparent, because the resinous matter which

they contained has been dissolved. They retain

their cylindrical form even in their detached

state, so that the membrane of which they aro

composed must be very strong.
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IBeaded vessels. The iiioni-

liform, or beaded tubes, fiq. a,

are porous or punctuated, con-

tracted at different distances,

and crossed by partitions,

which are perforated with

holes like a sieve. These

vessels are chiefly found at

the junction of the root and

Btera, and of the stem and

branches.

Punctuated vessels. These, fig. b are continuous

tubes, on which are a number of opaque points ;

or, according to some, pores dis-

persed in transverse lines
;
hence

Mirbel has called them porous
tubes. They are found in most

abundance in the stems of woody
plants, and particularly in wood
that is finn and compact, as the

oak ; but they do not, like the

simple tubes, seem destined

to convey any oily or resinous

juices.
—See section of oak, Plate

l.fig./.
Slit vessels, or false spirals, fig. c. These are

tubes with a number of slits in a transverae di-

rection ; they are very abundant

in the woody layers and fibres of

most species of vegetable produc-

tions, and serve, with the fore-

going, as capillary tubes, through
which the sap and juices of the

plant flow. These tubes are appar-

ently spiral on a slight inspection,
but upon moreminute examination,
are found to derive this appearance

merely from their being cut trans-
'

verscly by parallel tissues ; they cannot, conse-

quently, be uncoiled like the true spiral tubes ; nor

can they be separated into distinct rings, because

the continuity of the membrane of which they
are fomied, and consequently the extremity of

the fissure, which may always be discovered by
a little attention, prevent that separation. They
are somewhat similar to the porous tubes, for

the fissures, like the pores, are furnished with

a ling surrounding the top. But they are more

generally found in the soft parts of woody.plants
than the porous tubes, and often also in the her-

baceous plants. In ferns they are found in great

abundance, and also in the soft pax-ts of the

vine.

The Spiral vessels, fig. d. These are fine, trans-

parent, and thread-like tubes, which are occa-

sionally interspersedamong the other vessels ofthe

plant ; but distinguishable from them by being
twisted in a spiral form, cither from right to left,

or the reverse, somewhat in the manner of a cork

screw. They arefound in greatest plenty inherba-

ceous plants, and particularly in aquatic species ;

but they are also to be met with in

woody plants, whether shrubs or trees.

If the stalk of a plant of the lil.v

tribe, or a tender shoot of elder, ia

taken, and partly cut across, and

then gently broken or twisted asun-

der, the spiral tubes may be seen even

by the naked eye uncoiled some-

what, but remaining still entire, even

after all the other parts have given

way ; and if the inferior portion

of the stalk is not very large, it

may be kept suspended for some considerable

time, merely by the strength of the tubes,

which, though now almost entirely uncoiled

by means of the weight they support, will, when

they finally break, suddenly wind up at each

extremity, and again resume their spiral form.

Grew and Malpighi, who first discovered and

described them, fancied they resembled in ap-

pearance the trachea, or windpipe of animals ;

and hence described them by this name, under

which they are still very generally known. Du
Hamel endeavoured to convey an idea of their

form, by comparing it to that of a piece of rib-

band rolled roimd a small cylinder, and then

gently pulled off in the direction of its longi-
tudinal axis. The figure of the ribband becomes

thus loosely spiral. This is a veiy good illus-

tration of the figure of the spiral tubes in their

uncoiled state
;
but it does not represent them-

very correctly as they exist in the plant. But
the best illustration of this kind is, perhaps, that

of Dr Thomson. Take a small cylinder of

wood, and wrap round it a piece of fine and

slender wire, so as, that the successive rings may
touch one another, and then puU out the cylin-

der. The wire, as it now stands, will represent
the spiral tubes as they exist in the plant ; and
if it is stretched by pulling out the two extremi-

ties, it will represent them in their uncoiled

state also. But although the spiral tubes are

to be met with in almost all plants, they are not

yet to be found in all the different organs of the

plant ; or at least, there are organs in which they
occur but rarely, or in very small numbers.

They do not seem to occur often in the root, or

at least they are not easily detected in it. Grew
and Malpighi do indeed jepresent them as oc-

curring often in the root, the former referring

for examples to the roots of plants in general,

and the latter to those of the asparagus, poplar,

convolvulus, elm, and reed, all of which, says
Mr Keith, I have examined with great care,

without being able to discover any spiral tubes.

SjJrengel states, however, that these spiral vessels

are always in the company of the sap vessels,

being chiefly found between the bark and pith
in common plants ; but they appear later than

the sap vessels, and are only discerned when the

young plant begins to shoot. They arc, he adds,
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found in the root iis well as in the stalk ; ihcy

partly compose the nerves and veins of the leaves

and vessels of the corolla, and are fonnd in the

stamens and pistils in the frait, and also in the

umbilicus of the seed. These spirals, at their

extremities, terminate in the cellular tissue, ac-

cording to Jlirbel ;
hut according to Dutrochet,

they end in a sort of cone, which is more or less

acute.

If tlis root of the common garden lettuce is

cut partly across, and the remainder broken

gently asund-jr, the spiral vessels will most gen-

erally be discernible. They are not always

simple, but are sometimes found with double,

triple, or even with a great number of parallel

spirals.

They may be also found in the leaf stalk of

the common artichoke, when young and fresh,

in the fibres of which, they are not only re-

markably large and distinct, but also remai-kably

beautiful, some of them exhibiting in their na-

tural position the appearance of spiral coats,

investing interior fibres, rather than that of form-

ing a distinct tube, and seeming, when uncoiled,
to be themselves formed of a sort of not work

membrane,consistingof three principal and longi-
tudinal fibres. They are discernible also in the

leaf as well as leaf stalk, though not quite so

easily detected. If a leaf is taken and gently
torn asunder in a transverse direction, there will

be seen fragments of the spiral tubes projecting
from the torn edges, and generally accompanying
the nerves. In the calyx and corolla of the

flower they do not exist so generally as in the

leaf, on which account, some botanists have de-

cided too hastily with regard to their non-ex-

istence in these parts. The calyx of the scabiosa,
and the corolla of the honeysuckle, will afford

examples. In whatever part of the plant they
are found to exist, they are always endowed with
a considerable degree of elasticity. For though
they be forcibly extended so as to undo the

spires, they will again contract and resume their

former figure, when the extending cause is with-

drawn
; and if they are even stretched till they

break, the fragments will again coil themselves

up as before. liedwig considered the spiral
vessels composed of two parts : a straight and
central tube full of air, and of a tube rolled

spirally on the former, and full of aqueous fluid.

Others have considered them as formed of a

very thin external tube, in which a small silvery

layer is rolled spirally, in such a manner as to

keep its parietes or walls asunder
;
while again,

some suppose that the spires of the vessel are

held together by a very thin membrane, which
is easily torn when the spiral thread is unrolled. '

From this it would follow, that the spii-als

form continuous tubes.

According to Decandolle, the interior canal of

the
spir.il vessel, in its natural state, is always

found nee from water. It is true, that if a piece
of wood is dipped in w.ater, this fluid penetrates
into the canal ; and when we permit coloured

fluids to flow into the cut branches of plants,
those fluids become apparent in the sides of tho

spiral canals
; but they are also seen still more

distinctly, in tho neighbouring bundles of sap

vessels, and they penetrate in considerable quan-

tity even into tho cellular texture. We are not

therefore, entitled from this entrance of coloured

fluids, to conclude respecting the natural con-

tents of those canals, because in general this

penetration of coloured sap does not succeed iiv

an uninjured root. In spiral canals which grow
rapidly, the fibres are often torn in such a man-

ner, that they fall together in the shape of rings.

These ring-shaped vessels, as thoy have been

called, are therefore an entirely accidental varietx-

of the primitive form of the spiral vessels ; and
this is the more evident, because we find the

same vessel in one situation as a spiral canal,

and in another as a ring-shaped vessel. This

change, besides, shows incontestibly that the

spiral vessels cannot conduct sap, since they are

often nothing else but rings at a distance fi-oin

one another. As then the spiral vessels and all

their varieties are uniformly found empty of

fluids, as they show themselves only in the higher

plants, and constantly appear wherever a strong
shoot is cut off

; as they are always in tho com-

pany of the sap vessels, and as they maintain,

by their constant diagonal direction, the middle

situation between the perpendicular and hori-

zontal ;
we must from all these considerations

conclude that they are the instruments of the

higher vital activity of plants, and that they
are the organs by which the sap tubes receive

an intei-nal excitement to the speedy propulsion
of the sap.

Mixed vessels, fig. e, ai-e those whicli

ai-e composed of two or more of the

foregoing varieties. Mirbel exempli-
fies this combination in tho common

flowering rush, in which the porous,

spiral, and false spiral tubes appear
united into one. He seems, however,
to be of opinion, that the appearance
is to be regarded as being merely an

indication of the commencement of

« the process of union, of the contiguous

rings of tlie spii'al tulies, by which they are to bo

converted into a new form. Amici thinks that

the falsa spirals never become ti-ue ones
; and

he besides remarks, that these two kinds of

vessels occupy difl'erent places.

These various kinds of vessels thus united in

considerable numbers, form bundles connected

by cellular tissue
; they then foi-m fibres pro-

perly so called ; and these fibres, or bundles of

tubes, constitute the frame work, and, as it

wore, the skeleton of most of the organs of
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vfgeUililes. Wliile the soft portion, compospil
of cellular tissue, is called the parenchyma, con-

stitutins^ the pulp of fruits, interstices of leaves,

&c. This term is used in opposition to fibre,

every part which is not fibrous being composed
of parenchyma. These two tissues, combined

in various ways, make up tlie different organs of

plants ;
the vascular tissues consisting, as we

have seen, of, 1 st, The aip vessels, or IjTnphatics,
in which the sap is circulated. 2d, The simple

vessels, containing tlie peculiar or proper juices
of the plant, .^d, Tlie air vessels, in which we
never find any thing but elastic gases. But the

different \vritei'3 on vegetable physiology are

far from agreeing on the class to which the dif-

ferent species of vessels belong. Thus, many of

the older, as well as the more recent writers in

botany, are of opinion, as already stated, that

the spiral vessels contain gaseous fluids alone,

while Mirbel has denied the existence of air

vessels at all, and maintains, that all the tubular

vessels of vegetables are destined solely for the

circulation of sap. Professor Amici, on the

other hand, affinns positively, that he has ascer-

tained by observation, that the spirals, the false

spirals, the porous vessels, and in general all the

tubular and cellular organs of vegetables which
have visible holes or slits, never contain any
thing but air. When the diameter of these

tubes is large enough, this observation can easily
i)e verified by cutting the tubes across, they are

then observed to be always empty. If the di-

vision be made under water, each of them is

seen to present a sraaU air bubble at its orifice.

The openings or pores with which the porous
vessels are perforated, are very frequently organ-
ized like the pores of the epidermis or outer skin,

that is, they present at their circumference a

circular swelling, or border. This remark made

by Mirbel, has been confirmed by Amici. From
this resemldance the latter draws a conclusion

which is favourable to his opinion, respecting
the nature of the fluid contained in these vessels.

In fact, the great pores of the epidermis never

give passage to any other than elastic fluids.

The air contained in the porous vessels does not

communicate with the external air. Amici

thinks it is produced in the interior of the vege-
table tissue

; but its nature is not as yet perfectly

known. In woody vegetables, where the air

vessels ultimately disappear, their place is occu-

pied by the medullary rays, which perform the

same functions. These are, in fact, composed of

small tubes placed horizontally, or of porous
cells elongated in a transverse direction, which
seem to serve as a medium of communication
between the inner parts of the vegetable and the

outer. These tubesorcells nevercontain anything
but air. From the descriptions given then, it

will be observed that there me two principal
means of communication between the different

parts of the vegetable tissue. In the air cells,

or tubes, the communication is preserved by
means of pores or minute slits. These pores
are altogether wanting in the cellular tissue,

properly so called
;
and in the vessels called sim-

ple tubes or proper sap vessels. In that part of

the vegetable tissue, the communication takes

place either by a kind of imbibition, or by the

intervening spaces which the globules that com-

pose the layers of that tissue leave between

them.

Pores. These are small and minute openings
of various shapes and dimensions, adapted for

the absorption, transmission, or exhalation of

fluids ; and have, by some, been classed xmder

perceptible and imperceptible pores. The per-

ceptible pores are either external or internal, and

are the apertures described by Hedwig as dis-

coverable in the net-work of the epidermis, or

by Mirbel as perforating the membranes com-

posing the cells and tubes, and forming a com-

munication between them. The stomata or leaf

pores, will be more particularly described when

treating of the structure of loaves. They are

found in considerable numbers in the softer par-

enchematous structure of the leaf, and rarely or

never on the stems or fibres : on the under side

of the leaf of nymphea or water lily, or on the

lettuce or common cabbage leaf, they may bo

distinctly seen. On them they arc, however,

discoverable on both surfaces of the leaf, exhib-

iting an oval aperture more or less dilated, to-

getherwitli communicating ducts. On the upper
surface they are much fewer and smaller than

on the under ; and in the leaves of trees, they
are fewer and smaller on both surfaces, than in

the leaves of herbs. They are generally oval ;

in the nymphea they are round and not readily

detected, the epidermis of this plant being very
difficult of detachment. The internal pores, or

apertures, forming the medium of communica-

tion between the different cells and tubes, have

been already described. In some plants, they
are but few and scattered, and in others, they
are numerous and arranged in regular rows,

which extend always in a transverse, never in a

longitudinal direction, being destined, probably,
for the lateral transmission of the sap. The

imperceptible pores are not distinguishable even

by a powerful microscope ;
but they are pre-

sumed to exist by the evidence of experiment.
In the fine pellicle of pulpy fniits, though

exhibiting evidently traces of organization, no

])ores have as yet been discovered. But we must

not on that account conclude that it is altogether

without pores ;
on the contrary, we must assume

their existence, because it is very well known
that the fniits in question both absorb and tran-

spire moisture
;
and if so, there must of neces-

sity exist apertures for the pa.ssage of moisture.

The diameterof such, however, must be extremely
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minute. If an apple, ox other pulpy fruit, be

placed under the receiver of an air pump, and

tlie receiver exhausted, the air contained in the

apple escapes only bythe bursting of the epi-

dermis ; hence it has been thought, that the pores

are so very minute as to be impermeable even to

air. But this conclusion is perhaps too hasty ;

the epidermis of the apple may be permeable to

air, though not in a state of sudden expan-
sion.

Gaps are empty spaces fonned in the interior

of the plant by means of a partial disruption of

the membrane forming the tubes or utricles ;

they are often placed regularly and symmetri-

cally. They would appear to be occasioned by
the superabundance of the nutritious juices

which their vessels are found sometimes to con-

tain, without being able to elaborate, and by which

they are ultimately ruptured. They do not

occur often, except in plants of a soft and loose

texture, such as aquatics, though they are some-

times to be met with in woody plants also. In

their general aspect, they resemble longitudinal

tubes interspersed throughout the cellular tissue

or pulp, as may be seen in the stems of ferns ;

but in the mare's tail, (equisetum) they assume a

regularity of disposition, that seems to indicate

something more than merely the accidental rup-
ture of the vessels. One gap larger than the

rest occupies the centre of the stem, around

which a number of smaller gaps are placed in a

circular row, which is again encircled with a

second row of gaps larger than the last, and al-

ternating with them, and forming in their ag-

gregate assemblage a sort of symmetrical group.
In the leaves of herbaceous plants the gaps are

often inteiTupted by transverse diapliragms,
formed of a portion of the cellular tissue which

still remains entire, as may be seen in the trans-

parent structure of the leaves of Typha, and

many other plants. Transverse gaps are said to

be observable also in the bark of some plants,

though very rarely.
Glands are peculiar organs which are observed

on almost every part of a plant, and whose func-

tion it is to separate from the general mass of

the sap of the plant some particular fluid or

substance. In their uses, and even structure,

they have a near resemblance to the glands of

luiimals. They appear to be fonned of a very
delicate cellular tissue, in which a great number
of vessels are ramified. But this name has been

also given to vesicular bodies, which are often

transparent and placed in the substance of organs,
and are full of a volatile oil which has been pro-

bably secreted in their interior. Their peculiar
form and structure are very various ;

and hence

tliey have been distinguished into several species,
'i'hus there are, 1st, Miliary glands. These

are very small and superficial. They api)car

under the forn^ of small round grains disposed

in regular series, or scattered without order on
all parts of the plant which are exposed to the

air. 2d, Vesicular glands. These are small

reservoirs full of essential oil, and lodged in the

herbaceous integument of vegetables. They are

very distinct in the leaves of the myrtle and of the

orange, and appear under the aspect of small

transparent points when those leaves are placed
between the eye and the light. 3d, Globular

glands. These have a- spherical form, and ad-

here to the epidermis only by a point. They
are observed particularly in the laf/iafw. 4th,
Utricular glands, or Amptillce. These are filled

with a colourless fluid, as in the ice plant. 6th,

Papillary glands. They form a species of paps
or papillEB, something like the papillie of the

tongue. They occur in many of the labiatce.

Cth, Lenticular glands. Some of these are borne

upon stalks, others sessile,

or attached to the plant

without any appendage.

Many tribes of vegetables,

as themallowsand legumin-
ous plants, bear on their

jjellicles, or on the disk of

their leaves, glands of very
various forms. Figs, a be,

represent the forms of the

simpler glands ;
d e sessile

glands.

Hairs. These are small filaments of greater

or less delicacy, found abundantly on vegetables,

and which serve for the purpose of absorption
and of exlialation. There are few plants desti tute

of these haire
;
but they are observed chiefly on

those which grow on dry situations. In this

case, they have been looked upon liy some bo-

tanists as serving to multiply and extend the

absorbing surfaces of vegetables. Accordingly,

they are not found on very succulent plants,

such as the thick leaved or aquatic tribes. They

appear also, to be in many cases the excretory

ducts of many glands, and are thus frequently

found inserted on a papillary gland. Thus, in the

common stinging nettle, the hairs attached to

the gland first pierce the skin, and then conduct

the iiTitating fluid into the wound ; for when

this fluid is dried up, the prick of the hair no

longer produces a painful sensation. Hairs have

been divided into the glanduliferous, the excre-

tory, and lynnphatic. The first are either im-

mediately applied to a gland, or sunnounted by
a small peculiar glandular body, as in the white

fraxinella ;
the second are placed on glands of

which they appear to be the excretory ducts des-

tined to pour out the secreted fluids, while the

third are only a simple prolongation of a corticiU

pore. Their forms are various, as the simple-

liranched, awl-shaped, bead-shaped : some are

hollow and cropped at different places by hori-

zontal partitions. Their disposition and existenca
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ou plants is called pubescence, mid will be more

particulai'ly alluded to afterwards.

CHAP. IV.

THB ORGANS AXD FUNCTIOKS OF PLANTS.

liN the foregoing pages we have treated of tlie

general sti-ucture of vegetables ;
we now proceed

to consider the several pai-ts, or organs, of which

a plant is composed. A perfect plant consists

of a root, stem, and branches ; leaves, blossoms,

with the parts of fiiictification, seeds, and,

lastly, fruit. The root, stem, and leaves, as

conducing to the nutrition and growth of the

plant, are called the conservative or nutritive

organs. The flowers, with the pai-ts of fructifi-

cation, as contributing to the multiplication of

the species, are termed the reproductive organs.*

As there is a gradation, however, in the vegeta-

ble kingdom, many plants have not all the organs

now enumerated. Some have neither leaves nor

stem, others are destitute of flowere, or even seeds,

and propagate their kinds by a simple sponile,

which partakes as much of the nature of a bud

or incipient germ, as a regular seed. Before pro-

ceeding to describe the organs in detail, we shall

give a short, general view of the different parts

of plants.

The firet, or most perfect division of plants,

is called Phanerogamic, or those having con-

spicuous blossoms. A plant of this class con-

sists of, 1st, The root, or that part of the lovi-er

extremity of the plant which enters the earth,

where it sends out filaments and fixes the plant
in the soil, or, in a few aquatic plants, floats

loose in the water. The use of the roots is to

absorb the nutritive juices from the soil. 2d,

'J'he stem, which grows upwards into the atmos-

jihere, and sends out branches, to which the leaves

are attached. The stem contains the cells and

sap vessels already described
;

it is covered with

the bark, and gives strength and solidity to the

plant. Sd, The leaves are those green mem-
branous appendages attached to the branches of

* Linntpus distiibiitos tlie parts into root, herb, and
fractiflcation ; the herb comprelienjin/ the tnmk,
brandies, and loaves. This is perliaps sufficiently cor-

rect, considered as a division
;
but is objectionable \vitli

regard to the use of one of the terms employed. For
as the term hcrli was previously appropriated to the

designation of a peculiar class, or division of plants,
It ought not to have been employed to signify also a

part of the plant itself. Another division is that by
which the parts in question are distributed into i>er-

tnanent, and temporary, or deciduous—the permanent
parts being the root, stem, and branches, which con-

tinue to exist as long as the plant vegetates, and the

temporary parts being the leaves, llower, and fruit,

which fall off and are renewed annually, at least in

those that are th:msclvcs perennial.- Krilh't Bolani/.

the stem, or thoy grow out immediately from

the root in those plants having no middle stem.

Their office is to absorb the gases of the atmos-

phere, which combine with the juices of the

plant. 4th, The flowere or blossoms, containing

the parts of fructification, to which are attached

the fruit and receptacles of the seed. The flower

consists of the calj/x or cup attached to the flower

stalk, on which is fixed the corolla or coloured

portion of the flower, which may be either fonned

I
of one continuous piece, like a cup or bell, or oi

I several pieces called petals. The parts of iruc-

I

tification consist of the stamens or male organs,

i with the anthers, filled with pollen or fecundat-

ing dust
;
and the pistil or female organ, occu-

pying the centre of the flower, and terminating
in an ovmy or receptacle for the seeds. 6th, The

pericarp, of very variable fomi and consistence,

is the ovary or seed bag fully developed, and

contains the ovules, which are in process of time

I

matured into seeds. Gtli, The seeds contained

in the pericarp, are attached to it by a filament,

called the placenta. They have an external skin

or covering, and a kernel; within this is attached

the embryo or germ of the future plant, and

either one or two lobes or cotyledons, destined

to afford the first nourishment to the germ.
From the nature of the cotyledons, plants are

divided into two great and distinctive classes :

Monocotyledonous with one seed lobe, Dieotylc-

daiious with two seed lobes. Of the former

class are grasses, palms, lilies
;

to the latter

belong the oak, elm, pea, carrot, and numerous

other families. The acotyledonous class, again,

includes those plants which have no seed lobe,

and either no fructifj'ing organs, or very imper-
fect ones.

But even among the first or highest class of

plants, all the organs are not uniformly present.

Thus neither the plantain, nor the common prim-

rose, have any stem or stalk ; there are no leaves

in the dodder. In monocotyledonous plants
there is no corolla or flower blossom around the

parts of fructification, but only a simple integ-
ument ;

even this integument is in the willow

awanting. Sometimes the blossom contains only
one of the several organs, as in the hazel, where

the stamens are found in one flower, and the

pistils in the other, or both sexual organs disap-

pear altogether,as in the viI)unium,portencia, &c.

Yet, in all those different exceptions, this al)-

sence of organs is only accidental, and has no
marked influence on the rest of the organization ;

for it will be found that plants which want
those organs, do not deviate essentially either in

their external characters, or in their mode of

vegetation and reproduction from those which

possess them.

The second great division of the vegetable

kingdom is into cryptogamic or acotyledonous
pliints. Liiinicusgave thorn the name of ciypto-
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painic because their sexual organs are concealed

or invisible ; they include ferns, mosses, lichens,

funpfi, and aljja; ; they are a numerous clfvss, and

comprehend nearly an eightli part of the 50,000
IcnowTi vegetable productions. The following
table will exhibit at one view tlie foregoing
statements :

Organs of Nutrition,
{Root.
Stem, DrancliPft.

Leaves.

fCfilyx. corolla.

iSriunt'ii.

Pistil.

Ovary.
Seed.

CM'inoeotyledonous—onp seed
Division L Phanerogamic, J lobe, a^ palms, grasses,

or Flowering Plants, J Dicotyledonous — two seed
(, lo'jes, as oak, elm, beau.

Division II, CrvptogamicfAcotyled.raons-
destitute of

or Nouflowering, [
seed lobes, as mosses, fenis.

CllAP. V.

TUE UOOTS OP PLANTS.

The root is that part of the plant which,
forming its lower extremity, is almost always
concealed in the earth, and which grows con-

stantly in a direction opposite to that of tlie

stem, that is, it descends perpendicularly, while
the other ascends into the atmosphere. Another
character of the root in, that it never turns green,
at least in its tissue, when exposed to the action

of air and light ; whereas all the other parts of

v'pgetables acquire that colour when exposed.
This definition is perhaps as comprehensive as

any that can be given, whether with regard to

the class of perfect or imperfect plants, though
it is no doubt liable to many exceptions, if ap-

plied to both. For even of plants denominated

perfect, some are found to float on the surface of

tiie water, having the roots immersed in it, but
not li.ved, as the Icmna or duck weed ; and of

plants of a still simpler structure, some have no
root at all, or at least no visible part distinct from
the rest, to which that appellation can be as-

cribed, such as many of the conferva;
;
or they,

are apparently altogether root, as the truffle.

There are also many of the simpler plants which
attach themselves to other vegetables, and to

various substances from which they cannot be

supposed to derive any sort of nourishment

whatever, owing either to the mode of their at-

tachment, or to the character of the substances
to which they attach themselves. Such are

many of the mosses, lichens, and marine plants,
found adhering to the outer and indurated bark
of aged trees, to dead or decayed stumps, to

rotten pieces of wood, and iiequently even to

stones. These, therefore, are to be regarded as

exceptions to the rule. Most aquatic plants,

such as the buck bean, water lily, hooded mil-

foil, are possessed of two kinds of roots. 'J'hc

one, sunk in the earth, fix the plant to the

soil ; the other, usually proceeding from tlie

base of the leaves, are free and floating in the

midst of the water. The Chisia rosea, a shrub

of South America, the Sempervivum arbor-

cum, the Indian corn, the mangrove, and some

species of figs, liesides the roots which terminate

them below, produce others from different points
of their stem, which often descend from a consid-

erable height and sink into the earth. Tiiesc

have received the name of adventitious roots ;

and a remarkable fact respecting them is, that

they do not begin to grow in diameter till their

extremities have reached the soil, and drawn from
thence the materials of their growth. We must
not confound as roots certain subteiTaneous

stems of vegetables which creep horizontally
under the soil, as in the German Iris, Solomon's

Seal, &c. The direction of these alone in a

horizontal, not perpendicular position, would be

almost sufficient to distinguish them from the

true roots if other characters did not mark them.

Different parts of vegetables are capable of pro-

ducing roots. Cut off a willow branch, or the

branch of a poplar, plant it in the earth, and in

the course of a short time its lower extremity
will be covered with rootlets. The same will

happen when both extremities are planted in

the soil
;
each of them will push forward roots,

and tlius become fixed in the earth. In grasses,

particularly in Indian corn, the lower knots ot

the stem sometimes give out roots, which de-

scend and sink into the earth. It is on this

property of the stem, and even of the leaves of

many vegetables, of producing new roots, that is

founded the practice of propagating by slips and

layers, a means of multiplication whicli is much

employed in horticulture. There is great ana-

logy of structure between the roots whicli a tree

shoots into the earth, and the branches which

it spreads out into the air. The principal dif-

ference between these twoorgan3,depeni1schicfly

on the different mediums in which they are de-

veloped. The roots of the gigantic Baobab tree

of Africa, are said to extend one hundred feet

in length. It has been said, that when a young
tree is inverted so as to have its branches buried

in the earth, and its roots in the air, the leaves

are changed into roots and the roots into leaves.

This, however, is incorrect ;
the leaves are no

more changed into roots than the roots into

leaves. But when they are placed under the

earth, the buds situated in the axilla of the

leaves, instead of producing young branches, or

leafy scions, are elongated, blanched, and become

radical filn-cs, Avhilo the latent buds of the

roots, which are destined annually to renew the

tufts of radical fibres, being placed in the other

medium are expmded into leaves. We have



u HISTORY OK THK VEGETABLE KINUDOIl.

also a striking example of this ten;U'ncy of the

latent buds of the root, to change into leafy
branches when placed in the air, in those shoots

which sprout up around trees, which have creep-

ing roots, such as the acacia and poplar. The
roots of certain trees, at different distances, j)ro-

duce a species of cones, or excrescences of a

loose, soft wood, quite naked, and standing above

ground, which are called exostoses. The cypress
of Nortli America affords an examjde of this.

The root is commonly divided into three parts.
The body or middle part, of various forms and

consistences, sometimes more or less swelled, as

in the turnip and carrots. The collar or life

knot, an annular bulge at the point where the

stem joins the root, and from which springs the

bud of the annual stem, in perennial roots. The
radical or minute branching fibres, which ter-

minate the root. Roots, according to their dur-

ation, are distinguished into biennial, perennial,
and woody. Annual roots belong to those plants

which, in the course of one year, come to their

maturity and perish, such as wheat, cockspur,

poppy, &c. Biennial roots are those of plants
which require two years to come to maturity.

During the firet year, biennial plants usually

produce nothing but leaves
;
in the second year

they perish, after having flourished and produced

fruit, as the carrot. The perennial roots are

those which belong to woody plants, and to those

which, during an indefinite number of years,
send forth herbaceous stems, which annually
flourish and decay, while the root lives for several

years, such as those of asparagus, asjdiodils, lu-

cern. This division of vegetables, however, into

annuals, biennials, and perennials, according to

the duration of their roots, is liable to vary under
the influence of divers circumstances. The

climate, temperature, and situation of a country,
and even cultivation, influence, in a singular de-

gree, the duration of vegetables. It is no un-

common thing to see annual plants vegetate for

two years, and even more, if they are placed in

a suitable soil and protected from the cold.

Thus, the mignonette, which, in Europe, is

only an annual plant, becomes perennial in the

sandy deserts of Egypt. On the contrary, per-

ennial, and even woody plants of Africa and

America, become annuals when transplanted into

northern climates. The marvel of Pci-u and

coboea, are perennial in Peru, and die annually
in our gardens. The castor oil plant, which in

Africafomiswoodytrees,is annual in our climate,

yet it again resumes its woody character when

placed in a proper exposure. In general, all

perennial exotic plants, whose seeds can produce
individuals that flower the fii-st year in our

climate, become annuals. This is the case witli

the castor oil plant, the cobcea, marvel of Peru,
&c. Woody roots differ from perennial only
in their more solid consistence, and in the per-

manency of the stems wliich they support, such

iia those of trees and shrubs. There are four

principal divisions of roots: 1st, Vertical, or

those Avhich sink perpendicularly into the earth.

2d, Fibrous, or those branching out into fibres.

.3d, Tuberous, having round or oval appendages.

4th, Bulbous, having a bulb at the top.

] . Vertical roots are those which sink perpen-

dicularly into the earth, as the carrot, c, turnip, h,

14.

and radish. They are either simple, as in this

vegetable ;
or branched, as in the ash, a. They

belong exclusively to the class of Dicotyledonous

vegetables. Tliey are not true roots, however,
but merely give off the fibrils, or proper roots.

2. The fibrous root d, consists

of a great number of fibres, which
are either simple and slender,

or thick and ramified. The roots

of a great proportion of the

palms are of this kind, and such

roots are found in the Jlonoco-

tyledonous class only.

3. Tuberous roots are those which have at-

tached to the true root, at different points, some-

times at the upper part, sometimes in the middle
or at the extremities, tubers or roundish bodies.

'*'•

(fig. 1G,«). These tubercles or

flesiiy bodies, wliich are com-

monly, thougli erroneously,
culled roots, are only masses of

a starchy consistenceand sub-

stance, which nature has thus

stored up, to afford a supply
of nutritious matter for the

future germ. They are more
or less numerous, as in the

Jerusalem artichoke and potatoe. They are

never found in annual plants; but belong ex-

clusively to perennial. Sprengel considers these

tubercles as a kind of subterranean buds, to

which nature has confided the preservation of

the rudiments of the stem. The only difference

which the tubercles, thus considered, present, is

that the young stem, in place of being -protected

by numerous and close scales, is enveloped by a

dense and fleshy body, which not only serves to

protect it during winter, but supplies it in spring
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whicli is a

xvith the nist materials of its development and

imtritidn. Tl'ey niifjht equally be considered

as short and fleshy subterraneous stems, and the

eyes wliich spring from them might be viewed

as buds. Or might we not rather regard them
as subten-aneous cotyledons, containing the germ
of the future plant, and the nourishment neces-

sary for its development.

4. Bulbous roots are

either scaly /, or coat-

ed g. The onion is

of this kind of root,

and is formed of a

tliin flat tubercle call-

ed a disk, whicli,
at its lower part, pro-
(hices a fibrous root,

-'

and on its upper supports a bull

bud of a particular kind, formed of a number of

coats or concentric layers, one above the other.

From the centre of the bulb, a short or her-

baceous stem is produced, which dies down.
Of tliis kind are also the lily, hyacinth, garlic,
and other bulbous plants.

Such are the principal forms which we find

the roots of plants assume ; yet, of these forms
there are many modifications and varieties.

Here, as throughout her other works. Nature
does not adliere servilely to artificial or system-
atic divisions. She sometimes obliterates, by in-

sensible gradations, those differences wliich we
at first thought so complete and decided

; and

many of these modifications are accomplished to

accommodate the plant to the nature of the

circumstances amid which it is placed. Thus,
the radicles or fibrils of the roots are compara-
tively larger, and more abundant, the looser the

soil in which the vegetable lives. When the

extremity of a root happens to meet a stream

of water, it elongates, divides into capillary and
branched fibrils, and constitutes what is called

by gardeners a fox's tail. This circumstance,
which may be produced at any time, shows why
aquatic plants generally have much lai-ger roots

than others. All the roots which cannot be re-

ferred to any of the four divisions above enum-

erated, retain the general name of roots ; but a
few particulars may be added regarding the var-

iety of structure, as useful to practical botanists.

The root is said to be fleshy, when besides being

manifestly thicker than the base of the stem it

's at the same time more succulent, as in the

carrot, tuniip, &c. On the contrary, it is said

to be wood)/ when its structure is more solid,

approaching, in some degree, to the hardness of
wood. This is the case in most woody vegeta-
bles. Simple roots have a single tapering body
entirely without divisions ;

a branched root is

one divided into more or less numerous rami-

lications, always of the same nature as itself.

I

which is the case in most of our common trees,

as the oak, elm, ash. The root is vertical when
its direction is perpendicular to the earth's

]

centre, as the can-ot, radish
; oblique, as in the

I iris; or /lorizontal, as in the elm
;
not unfrequcntly

I those positions are assumed by the different
'

radicles of one root. As to shape, roots are

I

called fusiform when they are thick in the

I
middle, and taper to both ends, as in the radish ;

I najiform, as in the common turnip, Spanish

I

radish
; conical, with the form of a reversed

[ cone, as in the beet, parsnip, carrot ; rounded, as

I

in the earth nut; testiculatc, when it has oneor two

I
rounded egg-shaped tubercles, as in Jerusalem

i artichoke; in this root, one of the tubercles is

I
firm, solid, and somewhat larger than the other ;

!
it is that whicli contains the rudiments of the

stem which is to grow in the ensuing year ;
the

other, on the contrary, being soft, wrinkled, and

smaller, contained the germ of the stem which

has been last developed, and on whose growth
it expended the greater part of its amylaceous
or starchy substance ; palmate, when the tu-

bercles of the root are divided about the middle

into lobes like fingers, as in the spotted orchis, ».

18.

Digitate, when this division extends nearly to the

base of the root, as in some of the others of tlie

genus orchis ; k, ereeping,aa in mint and other fa-

miliar plants; ijioWy, when the ramification of the

root presents at intervals a kind of enlargement or

knots, which impart somewhat the resemblance

of a necklace, as in the

drop wort, fig. I. These

knots, however, are not to

be confounded with the

true tubercles, which al-

ways contain the rudi-

mentsofanewstem. Gran-

ulatcd,v!h.{ch presentamass
of small tubercles contain-

l ing eyes, by which a

new plant is produced, as in the saxifrage, saxi-

fraqa granulata ; fasciculate, when formed of

numerous thick, simple, or branched radicles, as

in asphodel and ranunculus ; aHiculated, or

forming joints at regular distances, as in gratiola;

contorted, when curved in different directions, as

in bistort ; capillary, formed of a number of

slender capillary tubes, as in wheat, barley,

grasses ; comose, when the filaments are branched
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olid very close, as in the heaths. The interna)

stnicture of roots very closely resembles that

of the stem, and sliall be described along with
that organ.

According to the general laws of vegetable

growth, plants of the same species are fundshed

with the same species of root, not producing at

one time a woody or fibrous root, and at another

a bulbous root. Yet some exceptions to this rule

occur. If part of the root of ^"•

a tree planted by a pond or

river, is accidentally laid bare

on the side next the water, or

if in the regular course of its

growth it protrudes beyond
the bank, so as to be now par-

tially immersed, the future de-

velopment of the part is considerably affected ;

for the root, which was formerly fii-m and woody,
instead of augmenting in the regular way by
the accession of now layers between the wood
and bark, thus enlarging the mass, divides now
at the extremity into many rnmitications, or

sends out a number of fibres from the surface,

which become again subdivided into fibres still

more minute, and gives to the whole an appear-
ance something like a foxe's tail, m. Thisnuiybe
seen in willows, growing beside ponds. On the

other hand, the phlegm pratensc, when growing in

its natural moist soil, has a fibrous root; butwhen
in a dry soil, where it is not unfrequently found,
the root is bulbous. The roots of utrictilaria

minor, exhibit curious appendages of small

membranous bladders attached to their slender

filaments, containing a transparent fluid and a

bubble of air, by means of which the plant is kept

floating in the water. If a slice of the beet

root be examined when the plant is a year old,

it wiU exhibit from five to eight concentric circles

of tubes or sap vessels, imbedded at regiilar in-

tervals in its pulp ;
whereas other biennial roots

form only one circle for each year, and are con-

sequently furnished at no time with more than

two.

Themost singularcircumstance regarding roots,

however, is that they may be transformed into

stems, by inverting the plant. Thus, if the

stem of a young plum or cherry tree, or of a

willow, 18 taken in autumn, and bent so as that

one half of the top may be laid in the earth,

one half of the root being at the same time

taken carefully out, but sheltered at first from

the cold, and then gradually exposed to it ; and

the remaining part of the top and root subjected
to the same process in the following year, the

branches of the top will become roots, and the

ramifications of the root will become branches,

protruding leaves, flowers, and fruit in their

season. I

l/se of roots. In the first place, as regards
the plant itself, the use of the roots is to s°rve

as a means of attachment to it in the soil,

and to draw from thence a portion of the juices

necessary for its life and nourishment. The
roots of many plants appear to perform only
the first of these functions. This is chiefly re-

markable in thick succulent plants, which ab-

sorb from the air the substances necessary for

their nutrition at all points of their surface ; in

this case, these roots serve simply to fix the plants
to the soil. The magnificent cactus Peruviamts,

growing in the hot house of the museum of

natural historj' at Paris, is of an extraordinary

height, and sends out its large branches with

extreme vigour, and often with amazing rapidity;

yet its roots are contained in a box which barely
holds four cubic feet of earth, which is never re-

renewed or watered . Some otherplants of the same

nature may be suspendedbya thread to the ceiling,

and they will gi'ow without any earth at all,

merely by absorbing their nourishment from the

atmosphere. Neither are the roots of plants

always in proportion to the strength or size of

the trunks which they support. The tribe of

palms and pines, whose trunks sometimes reach

the height of a hundred feet and upwards, have

very short roots, which do not extend far in the

ground, and attach themselves but feebly to it.

On the contrary, herbaceous plants, whose weak
and slender stems die yearly, have sometimes

roots of great length and size compared with

the stem, as is the case in the liquorice shi-ub,

lucem, and the common weed called rest-harrow.

In general, however, roots extract from the earth

the substances which contribute to the growth
of the plant. All parts of the root, however,

do not equally perform this office, which is

accomplished chiefly, if not solely, by the ex-

tremities of the small fibres. It has been found

that their extremities are terminated by little

spongy bodies, called ampullm or spongioles, with

porous absorbing mouths. Dutrochet has min-

utely described these spongioles, which may be

seen by the aid of a microscope, attached as little

bags or knobs, to the minute fibres of the roots,

i\. as seen at a o in the wood cut.

J
.With a high magnifying power,

hexagonal cells are visible, covered

by a porous cuticle. The small

_ ^ bulb at the extremity of the

root of the common duck weed,

affords a good example of these

spongioles. Whatever be their

structure, Dutrochet thinks, ab-

sorption is performed by those

extremities alone; and the truth of this may
be established by a simple experiment. It

we take a radish or turnip, and immerse in water

the small root by which the bulb is terminated,

it will vegetate and shoot forth leaves. On the

contrarj-, if it be so placed in the water that its

lower extremity is not immersed, it gives no
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sign of gi'owtli. The roots of certain plants ap-

pear to excrete a peculiar matter, which varies

in the different species. Du Ilamel mentions,
that having caused some old elms to be rooted

up, he found the earth about their roots of a

darker and more unctuous colour than that

around. This unctuous fatty matter was pro-
duced by excretion from the roots. To this

matter, which varies, as we have said, in dif-

ferent species of plants, the sympathies and

antipathies which certain vegetables have for

each other is no doubt to be attributed. For it

is well known, that ctrtain plants in a manner
seek one another, and live constantly near each

other. Such are called social plants; while, on

the contrary, others seem hurt by these peculiar

matters, and will not grow neai\ Hence, too, the

well known fact, that cei-tain vegetables will

not tlirive if successively planted in the same
soil. It has been remarked, that roots have a

marked tendency to grow in tha direction of

veins of good soil; and that they are often ex-

tended considerably, in order to reach the places
where the soil is richer, and more friable. They
then grow with more vigour and rapidity. Du
Hamel states, that wisliing to protect a field of

excellent soil from the roots of a row of elms

which were extending in that direction, and

wasting a part of it, he caused a deep trench to

be sunk along the row of trees, which cut across

all the roots that stretched into the field. But
soon after, the new roots, on aniving at one of

the sides i<f the ditch, curved downwards, follow-

ing the slope until they amved at its lower part,
when they, proceeding horizontally under the

ditch, rose again on the other side, following the

opposite slope, and extended anew into the field.

The roots of trees have not all the same facility
of penetrating the hard subsoil. Du Hamel ob-

served that a vine root had penetrated a very
hard subsoil to a great depth, while an elm-root
had been stopped by it, and had in a manner
retraced its steps. We have already remarked
tliat the root has a natural and invincible ten-

dency to direct itself towards the centre of the

earth. This tendency is especially observed in

this part at the moment it begins to be developed
from the seed. It is afterwards less apparent,

although it always exists, especially in those

roots which are simple, as in the top root of

those which are branched, for it frequently does
not exist in the lateral ramifications of the root.

Whatever obstacles may be opposed to this na-

tural tendency of the radicle, it possesses the

power of surmounting them. Thus, if a ger-

minating bean or pea be placed in such a manner
that the seed lobes are situated in the earth, and
the radicle in the air, the radicle is soon seen to

bend towards the earth, and immerse itself in it.

Tliis phenomenon has given rise to much specula-

tiiin, and has received various exolauations.

Some suppose that the root has a tendency to

descend, because the fluids which it contains are

less elaborated, and consequently heavier than
those of the stem. But this explanation is con-

tradicted by facts. In certain exotic vegetables,
such as dusiarosca, we see roots forming upon
the stem at a great heiglit, and descending per-

pendicularly to penetrate into the ground. Now,
in this case, the fluids contained in these aerial

roots are of the same nature as those which cir-

culate in the stem, and yet these roots, in place
of rising like it, descend towards the earth. It

is not, therefore, the difierence of the weight of

the fluids that gives them this tendency towards

the centre of the earth. Others have imagined
that they discovered the cause in the avidity of

roots for moisture, which is more abundant in

the earth than in the atmosphere. Du Hamel,
with the view of ascei-taining the truth of this

ex])lanation, made seeds germinate between tv.-o

moist sponges, suspended in the air. The roots,

in place of directing themselves towards either

of the two sponges, which were well soaked with

water, crept between them, and hung out be-

low; thus tending towards the earth. It is not

moisture, then, that attracts roots towards the

earth's centre, as is partly illustrated by another

experiment. Dutrochet fiUed a box with earth,

in the bottom of which several holes were bored.

In these holes he placed French beans in a state

of germination, and suspended the box in the

open air, at a height of about twenty feet. In

tliis manner, the seeds, being placed in the holes

formed at the lower surface of the box, received

from beneath the influence of the atmosphei-e

and light, and the moist earth was placed above

them. If the humid earth be the cause which

determines the direction of the radicle in this

case, it ought to be seen ascending into the earth

which lies above it; and the stem, on the contrary,

ought to descend into the atmosphere placed

below it. This, however, did not happen; the

radicles of the seeds descended into the atmos-

phere, where they soon perished, while the

plumules mounted upwards into the earth.

Mr Knight, the celebrated botanist, wished

further to ascertain, by experiment, whether this

do\vnward tendency could be destroyed by a

rapid circular motion communicated to germin-

ating seeds. He accordingly fixed some seeds of

French beans in the nave of a wheel, kept con-

tinually moving in a vertical plane by a stream
'

of water, the wheel performing one hundred

and fifty revolutions in a minute. The seeds,

which were placed in some moss, kept constantly

moistened, soon began to germinate. All the

radicles were directed towards the circumference

of the wheel, and all the gemmules towards its

centre. By each of these directions, the gem-
mules and radicles obeyed their natural and

opposite tendencies. The same gentleman ma3e
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a similar experiment with a wheel, moviri!^

horizontally, at the rate of one hundred and fifty

revolutions in the minute. The results were

similar, that is to say, aU the radicles were

directed towards the circumference, and the gem-
mules towards the centre; but with an inclina-

tion of ten degrees of the fonner towardjg the

earth, and of the latter towards the atmosphere.
These experiments were repeated by Dutrochet,
and with the same results, except that in the

second the inclination was not so considerable,

and that the radicles and gemmules.were nearly
horizontal. From these experiments, many
have concluded that the roots, in their descent,

merely obey the common laws of gravity. Be-

fore this conclusion could be made, however, the

phenomena of the gemmules ascending into the

air, contrary to the laws of gravity, ought to be

also explained. "But," says, Mr Keith, "if

gravitation acts so very powerfully upon tlie

radicle, why will it not condescend to exert

its influence upon the gemmules also, which,
if not so heavy as the radicle, are at least

specifically heavier than atmospheric air; and

why does it make an exception in favour of

some radicles." He then instances the case of

the misletoe. This singular plant shoots out

its radicle in whatever situation chance may
place it. Thus, when the seed, which is envel-

oped in a tliick and viscid glue, adheres to the

upper part of a branch, its radicle, which is a

kind of hoUow tubercle in the shape of a horn,
is then perpendicular to the horizon. If, on the

contrary, the seed be applied to the under sur-

faces of the branch, the radicle will be directed

towards the heavens; or if situated on the lateral

surfaces, the radicle will be directed laterally.

In short, in whatever situation the seed may be

placed upon the branch, the radicle will always
assume a direction perpendicular to its axis.

Dutrochet tried numerous experiments on the

germination of this seed, in order to ascertain

the laws of determination of its radicle. This

seed, which finds in the viscid substance that

surrounds it, the first materials of its growth,

germinates, and is developed, not only on wood,
either living or dead, but also on stone, glass, or

iron. Dutrochet caused it to germinate on a

cannon ball. In all these cases, the radicle was

invariably directed towards the centre of those

bodies. The same experimenter fastened a ger-

minating seed of misletoe to one end of a copper

needle, moving on a pivot like that of a marin-

er's compass, a small bit of wax being placed at

the opposite end, to serve as a counterpoise to

the seed. Matters being thus arranged, he

placed, ill a lateral direction to tlie radicle, a pin
of wood, so as to be at the distance of nearly half

a line. The whole was covered with a glass

receiver, so as to guard against disturbance from
external causes. After the lapse of five days,

the stem of the embryo was bent, and its radicle

directed towards the small plate that was near

it, without any change being produced in the

position of the needle, notwithstanding its ex-

treme mobility on the pivot. Two days after,

the radicle was directed perpendicularly towards

the plate with which it came in contact without

producing the slightest derangement ofthe needle

that bore the seed. The radicle of this seed

exliibits another constant tendency, which is that

of avoiding light. If the seeds are made to ger-

minate in the inner side of the glass of a window,
the radicles are aU directed to the interior of the

apartment in search of darkness. If a seed be

stuck on the outside of the glass, the radicles

closely adhere to it, impelled by its tendencies

inwards to shun the light. These, and other

facts, then, present unsurmountable objections to

the theory of mere mechanical attraction. "If,"

says Mr Keith, "I were to offer a conjecture in

addition to the many that have been already

formed, I should say that the invincible tendency
of the radicle to fix itself in the earth, or other

proper soil, and of the gommule to ascend into

the air, arises from a power inherent in the

vegetable subject, analogous to what we caU in-

stinct (or, perhaps, he should have said the vital

impulse) in the animal, infallibly directing it

to the situation best suited to the acijuisition of

nutriment, and consequent developement of its

parts. And upon this hypothesis, we include

aU varieties of plants whatever, parasitical as

well as others. For let them attach themselves

to whatever substance they will, to them it still

affords a fit and proper soil." Something more
than mechanical attraction is evident also in the

tendrils of climbing plants ;
one species uniformly

twisting to the right, while another as constantly
twists to the left. The explanation of Dutrochet's

theory of the ascent of sap, to be given after-

wards, will perhaps tend to throw some light on

this curious subject.

Economical uses of roots. Many roots are use-

fully employed in domestic economy, as articles

of food. Such ai'e the well known roots of

carrots, turnips, parsnips. These have been

greatly increased in size by cultivation, so much
so as scarcely to be known to be the same as the

original species growing wild. From the tuber-

cles of the orchis tribe, salop is manufactured
;

sugar is got from beet root, of a quality little

inferior to that obtained from the cane. Roots

are more generally odorous than the stems of

plants, which is owing to an essential oil. Thus,

ginger, horse radish, valerian, spignel, and sweet

cicely, are pungent and aromatic
;
the root of

white hellebore is bitter and nauseous. Other

roots again are sweet, bland, and mucilaginous,
as liquorice root, beet, caiTot, &c. Some roots

are used for dyeing, as madder, alkanet, turmeric ;

other roots are medicinal, as rhubarb, ipeca-
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ciian, jalap. The peculiar properties of roots,

however, shall be more fuUy described under

the heads of the ])articular plants used for

domestic and economical purposes. Certain

plants which have the power of shooting out

roots that ramily and extend to great distances,

are used for the purpose of consolidating sandy
and movable soils. Thus, in Holland, and

around Boui-deaux, the carem arenaria is planted
on the downs, and on the banks of canals, for the

purpose of fixing and consolidating the soil; and

the sallow thorn, and Spanish broom, are used

in many other countries for similar purposes.

CHAP. VI.

THE STEM.

As the root tends towards the earth, so the

stem is that part of the plant which mounts into

the atmosphere, and besides giving support,
and the means of attachment, to leaves, blossoms

and fruit, it contains also the vessels which

convey the sap from the root upwards. Some of

the simpler plants have '^

no stem, as the lichens;

others have a soft herba-

ceous mass, in which are

combined stem, branches,
and leaves, as the duck
weed or lemna, already
alluded to, the cactus, &c.
In the fungi, the nature

of tlie stem a b, is simple,
and composed of the same
cellular membrane as the other parts of the plant.

All tlie phanerogamous, or flowering vege-
tables, have a proper stem, but this stem, in many
species, is so small as to be occasionally over-

looked ; of this kind are the primrose and hya-
cinth, the leaves of these plants appearing as if

they sprung directly from the summit of the

root. In these last mentioned plants, and many
others, there is a stem which shoots up, and
bears the flowers and seed; this is called the

scape, and is not to be confounded with the

true stem. Sometimes tliis flower stalk springs
from a part of the leaf of the plant, when it is

called the radicle peduncle, as in the plantain.
There are several kinds of stems, which we shall

proceed to notice.

Tfie trunk is tlie central and supporting part
of trees, as the oak, ash, fir. Its largest diameter
is at the root, and it tapers gradually as it

ascends, assuming somewhat of a conical form.

For a space below, it is single and naked, but as

it approaches the top it divides and subdivides

into numerous ramifications; on these branches,

twigs, and ramuli, are situated the leaves, blos-

soms, fruits, seeds. The trunk is peculiar to

dicotyledonous trees; internally, it is made up
of successive circles of woody matter, disposed

one inside the other in concentric layers, and

increases in height and breadth by the addition

of new layers, formed one outside the other like

a succession of cones.

The stipe is the stem of the monocotyledonous
class of trees, such as the palms and yuccce, and a

few of the dicotyledonous, as the cycas and zamia.

It is a cylinder of equal thickness from top to

bottom, sometimes even swelling out in the

middle or the top, with no branches, but crowned

at the summit by a tuft of leaves and flowers.

Its bark differs little in structure from the stem.

It increases in height by the successive growths
of the bud at the top, and in breadth by the

multiplication of its filaments. Internally, its

structure also diff^ers from that of the dicotyle-
donous trunks.

T/ie culm, or straw, is the supporting stem of

the grains, grasses, reeds, and canes. It is a

simple or single stem, rarely branched, most

commonly hollow within ; and having at inter-

vals knots or compressed parts, which give it

strength and solidity, and from which proceed
alternate leaves.

The stock or rhizoma, or stem root, aa it has

been called, is found in a considerable number
of plants. It is partly or entirely concealed

under ground, is irregularly knotted, and sends

off new stems from its anterior part, as the others

decay. Of this kind, are the stems of the iris,

scabiosa, anemone, and Solomon's seal. See wood

Cut. Besides, its nearly horizontal direction

under gi-ound, one of the principal characters of

the stock, and by which it is distinguished from

the root, is that it always, in some part of its

extent, presents traces of the leaves of preced-

ing years, or scales which take place of them,

and that it increases by its base, or the part

nearest the leaves which is the reverse of what

takes places in the true root.

The general name of stem is given to all those

varieties which do not strictly come under any
of the above descriptions; and it may be re-

marked, that the number of vegetables that have

a proper stem, is much greater than that of those

with a stipe, or culm, or trunk. The practical

Botanist distinguishes the varieties of the stem

thus :—
JTerbaceotts, green, tender, and lasting for a

single year ;
as borage, chickweed, camfrey, &c.

All these rank under the name of herbs.

Semiligneous, half woody, hard, and continues

above ground for several years, while the slender

twigs and branches are removed annuaUy; as

common rue, garden thyme, sage.

Woody (ligneous) stem, hard, solid, enduring
for years; divided into two classes. Shniba,
which send out branches from the base or root.
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and are destitute of buds; as the heaths. Trees,

)iaving trunk branches, buds.

Solid, when the stem has no internal cavity; as

most trees, the sugar cane.

Fistulous, or hollow, with an internal canal,

either continuous or divided by partition, at

intervals; as in grains, grasses, bamboo cane, &c.

Pitky, or medullary, fitted with a large pith;
as in the elder.

Soft, when it is unable to support the erect

position, and falls to the ground. Firm, flexible,

brittle, svemhnt, are other terms which suffi-

ciently explain themselves.

In shape, the stem may be cylindrical, com-

pressed, angled, knotty, jointed, geniculated, or

bent at the joints in the form of the knee,

climbing, when it coils round other stems.

Sarmentaceo^is, when it ascends trees, or other

bodies, by means of tendrils or other peculiar

appendages.

Simple, without ramifications, as in the fox-

glove, white mullein.

Branched, divided into branches and twigs.

Dichotomous, dividing into two forkedbranches

on bifurcations. Trichotomws, into three.

Vertical, stem growing erect.

Prostrate, or procumbent, when it lies on the

ground.

Creeping, when it trails on the ground, taking
root at certain joints.

Tortuous, formingcurves in different directions.

Spiral, curving in a regular screw form.

Leaf-bearing, having leaves ; leafless, the re-

verse.

Scaly, having leaves placed in the fonn of scales.

The stem may be either smooth or dotted,

hairy, glaucous or powdery, spinous or thorny,

prickly.
Internalform of stems. The structure of stem s

proceeding from a two lobed (or dicotyledonous)

seed, differs considerably from those growing
from a one lobed or monocotyledonous seed;

hence, the two first great divisions of the vege-
table kingdom already alluded to. We shall

proceed first to describe the dicotyledonous stems.

When we examine a piece of the trunk of a

tree, such as the oak or elm, we find it com-

posed of tlie following parts.

In the centre is the pith or medulla, a; then

the solid woody mass of

the trunk, in successive

circles, from the central

pith outwards. The
outer woody circle of

newest formed wood or

aOmrnvm, b. Immedi-

ately investing this, the

liber or inner bark, c;
between the inner bark,

c, and the epidermis or

outer skin, d, is a soft

green juicy matter, called the herbacemis en-

velope and cortical layers, e.

The epidermis, cuticle, or outer skin, is a part
common to all organized beings both of the

vegetable and animal kingdom. In vegetables
it is a thin, nearly transparent layer, formed of

a uniform tissue, which appears composed of

cellules varying extremely in form, and present-

ing numerous small openings or pores, which
some authors consider as a kind of inhaling
mouths. The epidermis envelopes all parts of

the vegetable ; but it is more especially apparent
on young stems, from which it may easily be

separated with a little caution. It possesses

only a certain degree of extensibility, and when
stretched beyond this point, by the enlargement
of the tnink, it tears and splits, as is observed in

the oak and elm, or it is detached in flakes or

plates, as in the birch and plane. When re-

moved from a young stem, it is reproduced with-

out difficulty. It is the part of the vegetable
that resists decomposition longest, and putrefac-
tion has no perceptible action upon it. The
colour which it presents is not inherent in

its nature, but is derived from the peculiar

colouring of the tissue on which it is applied.
Hence the green colour so prevalent in the

leaf and tender shoot, which the transparent

epidermis merely transmits, and the beautifiil

variety of lines displayed in flowers and fruits.

And yet the colour is sometimes inherent, even

in the epidermis itself, as may be seen by inspect-

ing that of the lower part of the petals of the

crocus. In the permanent parts ofwoody and per-

ennial plants, the old epidermis often disengages
itself spontaneously, as in the currant, birch, and

plane tree ; in which it seems to be undergoing
a continued waste and repair, and in such parts
it is again regenerated, even though destroyed

by accident. But in herbaceous plants, and in

tlie leaf, flower, and fruit of other plants, it never

disengages itself spontaneously, and is never

again regenerated, if once destroyed.
The nature and origin of the epidermis fonn

two rather obscure subjects in vegetable anatomy.
Some authors say, with Malpighi, that the epi-

dennis is not a membrane distinct from the rest

of the vegetable tissue. They consider it as

formed by the outer wall of the subjacent

cellules, belonging to the herbaceous tissue,

hardened by the continued action of the air and

light. Others, again, concur with Grew in con-

gidering it as a perfectly distinct membrane,

simply applied upon the subjacent cellular

tiasue. The microscopic observations of Pro-

fessor Amici throw much light on this question,

and seem to confirm the second of these opinions

According to that naturalist, the epidermis is a

membrane entirely distinct from the cellular

tissue upon which it is applied. And in this

respect, it closely resembles the out«r skin of



THE STEM. 21

animals. Wlien examined witli the microscope,
it is seen to bo composed of a single layer of

cellules, whose form varies exceedingly in differ-

ent plants. It is this cellular structure that has

led into error the authors who have thought the

epidermis to he formed of the outer wall of the

cellular tissue. But, were this the case, the

cellules which constitute the epidermis would

always have the same form as the subjacent

tissue, which, however, they are found not to

have. Thus, in the pink, the cellules of the

epidermis have a four-sided fonn, while the im-

mediately subjacent layer consists of a multitude

of tubes perpendicular to the epidermis. The
same occurs in many other vegetables; from

which it may be concluded that the epidermis
is a cellular membrane, entirely distinct fi'om

the subjacent tissue, upon which it is merely

applied.

Tlie epidenuis presents numerous small open-

ings, named cortical pores, cortical glands, epi-

dermic glands, and lastly, stomata. Several

autliors have denied their existence ; but Amici,

by the aid of the microscope, has seen them in a

great number of vegetables, and has described

and figured them with the greatest accuracy.

They are a kind of small bags, situated in the

substance of the epidermis, and opening exter-

nally by a slit or elongated oval aperture, bor-

dered witli a kind of rim formed by particular

cellules of the epidermis. This rim, or thick-

ened margin, which is very seldom wanting,

possesses the power of contracting or dilating
the aperture according to circumstances. Thej'
are here represented as seen in the leaves, a h.

Thus, humidity or water 21

closes the pores, while

drought, and the action of

the solar rays, keep them

open, and separate their mar-

gins. The motions of dila-

tation and contraction are

not confined to the living

plant alone, but also take

place in detached fragments
'

of the epidermis. These

pores or little bags always correspond by their

base to spaces filled with air only, and resulting
from the arrangement of the cellules or tubes

with respect to each other. These intercellular

spaces almost always communicate with each

other, and thus afford a means of communica-
tion to the aeriform fluids which exist in the

interior of vegetables. Some parts, however, as

the roots, the petioles which are not leafy, the

petals in general, the epidermis of old stems, and
that of fleshy fruits and seeds, appear to be desti-

tute of stomata. Certain leaves have them only
on one of their surfaces, while others have them
on both.

Various conjectures have beeu formea regard-

i

J
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unmed the herbaceous envelope. Its colour is

generally gi-een in young steins. It covei-s the

trunk, the branches and their divisions, and fills

up the spaces which exist between the ramifica-

tions of the nerves of the leaves. To this, Du-
troehet applies the name of the outer medulla,
in opposition to that of inner medulla, wliich he

gives to the pith. Its colour is not derived from
the cellular tissue of which it is composed, but
is owing to the small grains of globuline, situated

in the walls of the cellules, and which Dutro-
chet considers as nervous corpuscules.
The herljaceous envelope, or outer medulla,

frequently contains the proper juices of vege-

tables, which are enclosed in particular canals or

reser\'oirs. It is readily repaired on the stem
of woody vegetables ;

but this phenomenon does

not take place in annual plants. It appears to

have an organization and uses similar to those

of the pith contained in the medullary tube.

When this herbaceous envelope acquires gi-eat

thickness, and peculiar physical qualities, it

constitutes the part known by the name of cork

in the cork tree, {quercus suber) and some other

plants. The herbaceous envelope is the seat of

one of the most remarkable chemical phenomena
which vegetable life piesents: in its interior,
and that by a cause which it is difficult to un-

derstand, the decomposition of the carbonic acid

absorbed from the air by the plant, is effected,

the carbon remaining in the interior of the vege-

table, while the oxygen tliat has been disengaged
is thrown out. It is to be remarked, however,
that this decomposition takes place only when
the plant is exposed to the rays of the sun,
whereas the carbonic acid is thro^vll out unde-

composed when the vegetable is withdrawn
from the influence of that luminary. This organ
is partly renewed each year. It also perforins a

very important part in the process of vegetation.
At the return of summer, it incites the sap to

ascend towards the buds, and thus l)ecomes one

of the most powerful agents in producing their

growth and development into leaves.

The heifbaceous envelope is very easily dis-

covered on the young branches of a tree, it being
the part exposed when the epidennis is removed.

The cortical layers, or outer hark, do not al-

ways exist, and are occasionally so slightly de-

veloped, and so little distinct from the lilier, that

it becomes very difficult to recognise them.

TJiey are placed beneath the herbaceous envelope,
and are applied upon the outermost layers of the

liber, from which they can hardly be distin-

guished. In no vegetable are they more appar-
ent, or more remarkable for the singular disposi-
tion of the tissue of which they are composed,
than in the lace-tree, in which they form several

layers above each other, which, on being stretched

out, bear a perfect resemblance to some kinds of

linen, or represent lacework of pretty regular

texture. In most plants, however, it is difficult

to distinguish this part from the liber.

The liber, or inner bark, or true bark, as it !s

sometimes called, lies immediately in contact

with the alburnum, or first circle of woody fibre.

It is composed of a vascular network, the elon-

gated meshes of which are filled with cellular

tissue. It is seldom that it can be easily separ-

ated into distinct laminse, or plates, which have

been compared to the leaves of a book,* but this

effect may almost always be obtained by mace-

ration.

The different laminte of which the liber is

composed, and which have been successively

formed, have thin layers of cellular tissue inter-

posed between them. When the liber is macer-

ated, this cellular tissue is destroyed, and allows

the laminse to be separated.
Like all other parts of the bark, the liber is

capable of being replaced when it has been

removed. Before it can be reproduced, however,
the part from which it has been detached must
be guarded from the contact of air. This im-

portant fact we owe to Du Hamel. That excellent

naturalist, to whom vegetable physiology is in-

debted for so many happy discoveries, removed

a portion of bark fi'om a vigorous tree in full

vegetation. He secured the wound against the

contact of air, and presently saw exuding from

the surface of the woody body, and the edges of

the bark, a viscid substance, which, spreading
over the wound, acquired consistence, became

green and cellular, and reproduced the portion

of liber that had been removed.

To this viscid substance, which exudes from

the denuded parts to reproduce the liber. Grew,
and after him Du Hamel, gave the name of cam-

bium. Several authors are of opinion that the

cambium is nothing else than the descending
and elaborated sap. This opinion becomes the

more probable, when we reflect that this viscid

fluid perfonns exactly the same fiinctions in the

animal economy as those generally attributed to

the descending sap, which is conveyed bv the

same parts.

Whatever be the origin of the cambium, it

performs a very important part in the growth
of the stem. For, in all the theories that have

been advanced with tlie view of explaining
that phenomenon, its presence is indispensable,
as we shall presently show, when we come to

treat of the growth of dicotyledonous stems.

Numerous experiments prove that the liber is

absolutely necessary for vegetation. A graft

does not succeed unless its liber be in contact

with that of the tree on which it is inserted ;

and a slip, whose lower part is destitute of liber,

* Before the manufacture of paper, the inner bark of

some trees was >isod as a substitute; hence, the doriva-

tiou of libir, a booli.
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(Iocs not take root. If a circular band of lil)er

be removed from the tnink of a tree, in sucli a

manner as to leave the woody bod\- exposed, not

only will all the parts of the tree above tliis

band cease to be developed the following year,

but the entire tree will ultimately perish. Tliis

process, called girdling, tlie Americans have re-

course to in clearing their forests.

The liber is hardened each year, and new

layers are formed at its inner surface, by means

of the cambium.

Alburnum or false wood. The outermost

woody layers, or. those which are in contact

mtli the liber, constitute the alburnum. This

substance is not distinct from the wood properly
so called, the layers of which are situated be-

neath it. It is wood, but wood in a young
state, and not yet possessed of all the hardness

and tenacity which it is ultimately to present.

Accordingly, the alburnum exhibits precisely
the same structure as the wood, although its

tissue is foi-med of iibres that are weaker, more

distant from each other, and generally of a paler
tint.

The difference of colour between the wood
and albm-num is very remarkable in trees whose
wood is very hard and compact, and especially
in those in which it is more or less of a deep
colour. Thus in ebony and logwood, the wood

properly so called is black or deep red, while the

layers of alburnum are of very light grayish
tint. But in trees which have white and coarse-

grained wood, the difference between the woody
layers and alburnum is very slight.

The wood derives its origin from the inner-

most layers of the alburnum, which become

successively harder, and are ultimately converted

into true wood. The latter is therefore com-

posed of all the circular layers situated between

the alburnum and the meduOary tube. At a

certain period in the life of the vegetable, there

are formed each year a layer of wood and a layer
of alburnum; in other words, the innennost

layer of the alburnum is converted into wood in

proportion as a new layer of alburnum is pro-
duced at the outside, so that every year a new
concentric band is added to those previously

existing.

The wood is generally the hardest part of the

trunk
;
but its hardness is not the same in all

the layers of which it is composed. In dicotyle-
donous trees, the innennost layers, which are

also the oldest, are more solid and more compact
than the outer, which generally approach the

alburnum in these respects. The transition from
wood to alburnum is, in most cases, hardly per-

ceptible, their colour being commonly the same;
but sometimes the difference is very decided, as

we have already remarked with reference to

ebony and logwood.
A not less remarkable difference between wood

and alburnum exists in the circumstance that

the latter is entirely destitute of vessels, while

they are distinctly perceived in the wood. The
vessels of the wood are false trachea: and porous

vessels, but never true trachea; or true spiral

vessels. By means of these tubes, which are

sometimes dispersed without order in the sub-

stance of the wood, and sometimes collected into

bimdles, the sap is conveyed into the substance

of the trunk . But a period arrives when
,
throu gli

the progress of age, the walls of these vessels be-

come thickened, their cavity diminishes, and at

length even disappears, and the course of the

fluids is for ever arrested in the woody suli-

stance.

Du Hamel very clearly demonstrated the trans-

formation of the alburnum into wood. He
passed a silver wire into the layers of alburnum,

brought its two extremities out, and tied them.

Some years after, having cut the branch, and

examined the wires which he had passed into

the alburnum, he found them embedded in the

wood, which proved that the alburnum had

been converted into wood.

The medullary tvhe occupies the centre of the

stem, lining the innermost layer of the wood,
and containing the pith. Its walls are formed

of very long parallel vessels, longitudinally dis-

posed. These vessels are trachese, false trachea;,

and porous vessels. The form of this tube varies

considerably in different plants, being frequently
roundish in its transverse section, sometimes

oval, compressed, or with three, four, five,

or more angles. Its form appears to be deter-

mined by the position of the leaves upon the

branches
; thus, when the leaves are opposite,

the transverse section of the medullary canal is

elliptical, as in the ash ;
if they are verticiUate

in threes, it is triangular, as in the rose-bay, and

so forth. This law, however, presents numerous

exceptions ;
as the hortensia, which with op-

posite leaves, has a regular hexagonal medullary
tube.

The medullary tul)e, once formed, never

changes its figure and dimensions, but remains

the same during the whole life of the vegetable.

It is therefore erroneous to say that it gradually

contracts upon itself, and at length disappears,

as the plant grows old.

Tlie pith or inner medulla, is the loose, trans-

parent, light, and spongy substance, formed al-

most entirely of cellular tissue, in its most simple

state, which fills the meduUary tube. A few

vessels seem to run through it in the longitudinal

direction. Its cellules are generally very regular.

Like those of the cellular tissue in other pai-ts,

they all communicate with each other. Some-

times, and especially in young branches and

herbaceous plants, the cellular tissue of the piih

is abundantly supplied with fluids, and filled

I

with granulations of a green colour, as may be
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seen on breaking a brancli of elder, one year old,

in which the pith presents the appearance of a

green and very moist fleshy body. But, in the

progress of vegetation, all these substances, which
are in a manner foreign to the proper nature of

the pith, disappear, and there remains in the

medullary tube nothing but a transparent tissue.

In some vegetables, as the stem grows, the

meduUary canal becomes in part, and sometimes

altogether, empty, tlie whole pith finally disap-

pears, and the stem becomes hollow or fistulous.

This is observed in many plants of the family
of UmbeUifertE.

Tlie pith communicates with the cellular and

herbaceous layer of the bark by means of peculiar

prolongations, which it sends through the woody
body. To these prolongations, which are dis-

posed in a transverse section of the trunk, like

rays diverging from the centre to the circumfer-

ence, the names of insertions, medullary prolon-

gations, or inedullary rays, have been given ;
see

Plate I. fig. 2. They establish a direct com-

munication between the pith and the external

cellular tissue of the stem.

The medullary rays are also to be found, in the

greater part, of the thickness of the bark, since

they serve to establish a communication between

the internal medulla and the external medulla
;

but those of the bark have not a direct com-

munication with those of the woody layers.

Professor Amici has found them to be formed

of small porous tubes, transversely placed, con-

taining nothing but air, and establishing a com-

munication between the internal and extemiil

parts of the plant.

Various opinions have been formed regarding
the use of the pith. According to the celebrated

Hales, it is the essential organ of vegetation.

Being elastic and dilatable, it acts like a spring

upon the other parts, which it thus urges on-

wards in their developement. Others, again,

consider it as a totally inert body. Dutrochet

revived the opinion of Hales, and makes the

pith perform a very important part in tlie phe-
nomena of the growth of vegetables. These

opinions will be considered afterwards.

Such are the various organs which we find on

analyzing the stem of dicotyledonous vegetables.

All these parts, however, are far ft-om being, in

every case, united and visible in the same plant.

Sometimes they are so confounded with eacli

other, that it is impossible to distinguish and

separate them. But, when the most complicated
structure of a part is known, it becomes easy
to imagine tlie organs which, in certain cases,

may happen to be wanting.

Monocotyledonous stems. In general, the stem

of the monocotyledones is more lengthened and
more simple than that of the dicotyledonous
trees. It is very seldom that it divides into

branches, like that which we have just ex-

amined. The stipe of a monocotyledonous tree,

as the palm, when cut across, does not, like the

trunk of an oak, an elm, or any other of ' our

forest trees, present a regular and symmetrical

aspect, ai'isiiig from circular zones of wood, al-

burnum, liber, and bark, always disposed in the

same order, and a meduUary canal, always occu-

pying the central part of the stem. Here all

these pai-ts seem united, or rather confounded

together. The pith fills up the whole diameter

of the stem ; the wood, disposed in longitudinal

fasciculi, is scarcely distinguishable in the midst

of the medullary substance. The bark does not

always exist
; and, when present, it is so little

distinct from the other parts of the stem, that

its use as an external covering is not apparent.
In the dicotyledonous trees, the liardest part iS

that which is nearest the centre of the stem,
because it is fonned of the oldest woody layers.

The reverae is the case in the monocotyledonous

trees, the part nearest the circumference being
found in them to possess the greatest solidity.

In the dicotyledonous trees, the oldest layers
are at the centre

; while, in the other class,

they occupy the circumference. This will

be easily understood, when we shall have ex-

plained the peculiar maimer in which the stem

of the monocotyledonous trees grows. The
fibrous bundles of the stem, which frequently
unite together by their lateral parts, so as to

fonn a more or less regular network, are, as in

the dicotyledones, accompanied by porous vessels,

trachesE, and false tracheae, destined to convey
the sap, and other nutritious fluids, to all parts
of the stem.

The monocotyledonous trees are therefore

distinguished from the dicotyledonous not only

by the structure of their seeds, but also

by that of their stem. The latter, which is

generally simple and cylindrical, does not, like

the trunk of the oak and elm, present layers of

wood enclosing each other, and disposed regularly

around a central canal containing the pith ;
but

the pith forms the whole thickness of the trunk;

and the woody fibres, instead of being collected

and brought close to each other, are separated,

and have their bundles scattered in the midst of

the spongy substance of the pith.

In Plate I. are represented magnified views

of sections of different kinds of wood. Fig. 1 ,

represents a portion of a thin, transverse slice,

taken from a monocotyledonous plant ;
the

sugar cane. Here there is no appearance of

pith, but a uniform cellular mass from the

centre to the circumference ; larger openings are

seen regularly interspersed among the smaller

ones. In the pine tribe, including aU the species

of firs, junipers, yew, &c., a vertical section, fig.

2, exhibits a regular net work of hexagonal
cells ; in the centre is the pith or medulla, a, the

lines b b, represent the medullary rays, formed
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of condensed, fibrous tissue, and proceeding from

the central pitli to the liber or inner bark. At c c,

are seen other lines of concentrated fibrous tissue,

forming part of concentric circles, which com-

mence near the centre, and follow each other at

intervals to the circumference. These are the

annular layers, and mark out the growth of each

successive year. A few large openings, or la-

cun«e, are seen interspersed through the general

structure of hexagonal cells. Fig. 3, is a verti-

cal section of the oak, affording a specimen of

the true dicotyledonous class. Here there is the

central pith «, medullary layers b b, the an-

nular layers c c, the alburnum d, liber e, and

epidermis /. The small hexagonal cells are also

here present ;
but a number of larger oval open-

ings are also irregularly dispersed through the

whole. Figs. 4, 5, 6, are vertical sections of

the fir ; fig. 4, is a vertical section made at right

angles to the medullary rays, and exhibits a

immber of oval disks, or lateral sections of the

cellular tubes
; fig. 5, is a section of the same

tree, made parallel to the medullary rays. Fig.

7, is a transverse section of the sugarcane, highly

magnified ; fig. 8, a transverse section of the oak;

fig. 9, a transveree section of the elm.

Now that the internal structure of the different

kinds of stem is known, it will be more easy for

us to examine that which the roots present.

The roots are generally organized like the stems.

Thus, in dicotyledonous trees, a transverse section

of the roots presents concentric zones of wood

disposed in a circular form, and enclosed one

within the other. It has been said that the best

distinction between the stem and the root, is

foiind in the circumstance that the latter is des-

titute of a medullary canal ; while, on the con-

trary, it is known that it always exists in dico-

tyledonous trees. From this it necessarily fol-

lows, tliat the medullary insertions are also

wanting in the roots.

This difference, however, appears of little im-

portance, and even entirely at variance ynt\\

facts. Indeed, it will be found, in a great num-
ber of vegetables, that the medullary canal of

the stem is prolonged without any interruption,

into the body of the root. If the stem and root

of a horse-chestnut, of two years old, be split

in the longitudinal direction, the medullary canal

of tlie stem will be seen extending to the lowest

part of the root. We find the same appearances
in the young plant of the sycamore or maple.

But very frequently, the medullary canal, which

was very distinct in the plant soon after germin-

ation, gradually diminishes, and at last disap-

pears as vegetation goes on ;
so that, in the

root of the adult plant, it is no longer to be seen.

Consequently we cannot assume as a distinctive

anatomical character between the stem and the

root, the want of a medullary canal in the latter,

slnee it almost always exists in the radicle of

the germinating seed, and often in the root of

many vegetables, long after the first period of

their life. The tapering roots, however, even

those which are the largest, never present it in

their ramifications.

Until lately, the want of trachese in the root

had been considered as affording a distinctive

character between the anatomical structure of

the root and that of the stem ; but two of the

Gennan naturalists who have made the most

important observations in vegetable anatomy.
Link and Treviranus, have found these vessels

in the root of certain plants ; and still more re-

cently, M. Amici has unrolled tracheae in the

roots of several.

The difference which we have seen to exist

in the organization of the trunk of the dicoty-

ledones, and of the stipe of the monocotyledones,
is equally observed in their roots. In fact, in

the monocotyledones, a vertical root is never

found forming a continuation of the stem. This

disposition is a consequence of the mode in whicli

the seed is developed at the period of germina-

tion, since, as we shall see more particularly
when we speak of that function, the central and

principal radicle is always destroyed soon after

germination.
There is another very remarkable difference

between roots and stems. The latter, in general,

grow in height by every portion of their extent,

while the roots lengthen at their extremity

only. This was demonstrated by Du Hamel'a

experiments. If little marks, at the distance

of an inch, are made in a young stem, at the

moment of its developement, it will be seen,

when the growth is terminated, that the spaces

between these marks have been greatly enlarged.

If the experiment be repeated on the roots, it

will be found that the spaces remain unaltered,

while the root itself has been lengthened, which

proves that the increase in length has taken

place by its extremity only.

The branches, in their mode of growth, ex-

hibit nearly the same appearances as the trunk

from which they proceed. They originate in a

bud, and fonn also a cone that consists of pith,

wood, and bark, or rather, they form a double

cone. For the insertion of the branch into the

trunk resembles also a cone, whose base is at the

circumference, and whose apex is at the centre ;

at least, if it is fonned in the first year of the

plant's growth, on the shoot of the present year ;

but falling short of the centre in proportion to

the lateness of its formation, and number of in-

tervening layers. Like the trunk and root, it

increases also in width by the accession of new

layers, and in length by the addition of new

shoots, at least in as much as regards its external

portion ; exhibiting, however, some slight pe-

culiarities, in as far as regards its insertion. The
apex being never caiTied nearer to the centra
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than at the period of its first formation, and the

inserted portion elongating only in consequence

of the accumulation of the new layers, by which

the diameter of the trunk is increased. In its

width, however, it increases like the external

portion, by the addition of new layers pervading
the alburnum of the trunk, to which it is in-

timately united by the intermixture of their

respective fibres, forming a finii and compact
knot ; this may be seen by cutting across a fir

tree immediately above or below a branch ;
for

the branches are not formed merely by means of

a horizontal extension of the longitudinal tubes

of the trunk, but are each as it were a distinct

individual, of which the external cone is the

trunk, and the internal cone the root. Hence,

the trunk is to the branches what the soil is to

the plant, the source of its nourishment and

stability. The branches of trees assume almost

all varieties of position, from the reflected to

the horizontal and upright ;
but the lower

branches of trees are said to be generally par-

allel to the surface of the soil on which they

grow, even though that surface should be the

sloping side of a hill, owing, as it has been

thought, to the growth of a greater number of

buds on the side that forms the obtuse angle

with the soU, in consequence of its being exposed
to the action of a greater mass of air.

CHAP. VII.

GROWTH OF THE STEM.

All vegetables grow in diameter. It is suffi-

cient to cast our eyes on the trees which vege-

tate around us, to be convinced of this truth
;

nor has any person ever denied it. But by what

mechanism is this growth effected? On this

point there is the greatest disagreement. Of the

different opinions which have been advanced by

physiologists, we shall select the three most im-

portant, which are these :
—1. Growth is effected

by the annual transformation of liber into albur-

num
;

2. By the development of buds ; 8. By
the cambium, which every year forms a distinct

layer of liber and alburnum. In the first place,

it has been stated that the growth in diameter

is effected, in dicotyledonous trees, by tlie an-

nual transformation of the liber into alburnum,
of the alburnum into wood, and by the succes-

sive renewal of the liber. Such is the founda-

tion of Du Ilamel's theory, which that cele-

brated author has given at length in his natural

history of trees.

We shall take the stem at the period of its

first development, that is wlien, in consequence
of germination, it emerges from the seed which

contained it, and begins to appear externally.

All parts of the vegetable that are contained

in the seed, previous to germination, are formed

exclusively of a dense and regular cellular tissue.

The stem, like the other organs, is found to bo

entirely destitute of vessels. Properly speaking,
there are perceived no traces of bark, pith, lil)er,

&c. But scarcely has germination commenced—•

scarcely has the stem begun to shoot up, when
we see tracheie, false tracheae, and porous vessels

forming, and by their union constituting the

walls of the medullary tube. This internal part
of the stem is the first that is apparent and be-

comes organized. The pith is contained within

it ; but it is as yet green, and filled witli watery
fluids. The outer surface of the medullary tube

is soon observed to become covered with a fluid

cellular tissue. This is the first layer of cam-

bium, which, on the one hand, forms the

first liber, and, on the other, constitutes the

cortical layera. This liber is presently to be

converted into alburnum, in proportion as "a new

layer becomes organized to replace the first. The

following j'ear, the new liber fonns a second

zone of alburnum, and thus successively, each

year, a layer of alburnum is converted into true

wood, while the liber itself acquires the proper-
ties and nature of alburnum. This regular de-

velopment of the stem explains the formation

of the concentric layers or zones, which are ob-

served on a transverse section of the stem of a

dicotyledonous tree. But these layers are not

all of the same thickness, and frequently the

thickness is not equal in the whole circumference

of the same layer. An attentive observation

easily explains this singular disposition. It has

been remarked, that the greatest thickness of

the woody layers always corresponds to the side

on which the largest roots are found, and which

have consequently extracted a more abundant

nutriment from the earth. Thus, trees that are

situated on the edge of a wood always have

thicker woody layers on their outer side, be-

cause the roots, meeting no obstacles, extend

themselves farther in that direction than in any
other, and acquire a larger size.

In this theory of Du Hamel's, we see that

the liber performs the most important part in

the formation of the woodj' layers, it being each

successive year converted into a new layer of

alburnum, which is added to those previously

existing.

The liber being the essential organ of vegeta-

tion, and changing its form and consistence each

year, it was necessary that nature should also

have provided means for reproducing it annually.

This, in fact, is the case. If we examine atten-

tively the successive development of the dif-

ferent organs which compose the stem of the

dicotyledones, we see that in the first year, a

gelatinous fluid, to which Grew and Du Hamei

have given the name of camW«m, occurs between
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llie cortic:\l layers and the medullary tuhe. This

peculiar Huid contains the first rudiments of or-

ganization. In proportion as the young stem is

developed, the innermost layer of this fluid ac-

((uires consistence, is organised, becomes hard-

ened, and changes into liber, which at the end

of the first year, is found to be converted into a

soft and half-formed woody substance. Autumn

an-ives, and vegetation is arrested in this state.

The outer layer of the cambium, which has not

yet entirely changed its nature, remains station-

ary, and as it were torpid. But, at the return

of spring, when the gentle heat of the sun

awakens vegetaliles from their winter's sleej),

the cambium resumes its vegetative power. It

devolopes the buds and the new roots, and, when
it has produced all the parts that are to serve

for supporting the life of the vegetable, it grad-

ually liardens, becomes compact, and undergoes
the same changes as that which preceded it.

But, in proportion as these changes are effected,

as the liber hardens and changes its nature, as

the layer which it has replaced acquires greater

solidity, a new liber is developed. From all

parts of the outer surface of that which is ready
to be converted into wood, there exudes a viscid

humor, under the form of small drops, which

spread and unite. This is a new cambium, a

new liber, which is about to be organized, and

to pass through the different stages of growth that

have been gone through by those which have pre-

ceded it, and from which it has derived its origin.

Such are the means which nature employs for

renewing each year successively the vegetating

part of the stem. It is here that the greatest

difference between woody stems and herbaceous

stems presents itself. In woody stems, it is to

the successive development of a new layer of

liber that the tree owes its duration and the

continuance of its vegetation. In herbaceous

stems, on the contrary, all the cambium is con-

sumed in producing the different organs of the

plant, and at the end of the year it is found to

be entirely converted into a kind of ligniform,

dry, and arid substance. There does not, there-

fore, remain, as in the woody stem, a certain

(juantity of gelatinous matter, to which is con-

fided the charge of preserving, from year to year,
the germs of a new vegetation, and the plant

necessarily dies, for want of a substance qualified
to renew its development.

Having thus explained the theory of the

formation of woody layers by means of the an-

nual transformation of the liber into alburnum,
we shall next make known the theory which
has been proposed by Du Petit-Thouars, and

which, to many physiologists, has formed a sub-

ject of so much dispute.
The successive formation of the woody layers,

in other words, the growth in diameter, is pro-
duced liy the development of the buds.

In Du Hamel's theory, the liber performs the

principal part in the phenomena of the growtli
in diameter ; but here the buds are the most

importimt instruments in that operation. Du
Petit-Thouars having remarked that the buds
are seated upon the external parenchyma, and
that their fibres communicate with those of the

scions or young branches which support them,
has drawn from these circumstances the follow-

ing conclusions, which form the basis of his

theory of vegetable organization.

1st, Buds are the firet pereeptible phenomena
of vegetation. All the parts which in vegetables
are to be developed at the exterior, are at first

contained in buds. There is one in the axilla

of every leaf
; but this bud is apparent in dico-

tyledonous plants only, and, among the monoco-

tyledones, in the single family of the grasses.

In the other monocotyledones, the bud is latent,

and consists merely of a vital point, which, in

certain circumstances, is susceptible of being

developed in the manner of the buds of dicoty-
ledonous plants.

2dly, By their development, buds give rise to

scions or young branches, which are furnished

with leaves, and most commonly with flowers.

Each bud has an existence in some measure in-

dependent of that of the other buds. Du Petit-

Thouai's considers them as analogous in their

structure and development to the embryos con-

tained in the interior of seeds, which, through
the act of germination, develops a young stem,

that may be compared to the scion produced by
the evolution of a bud. Accordingly, he has

given the name of fixed or adherent embryos to

the latter, in opposition to that of free embryos,
wliich he applies to those contained in the in-

terior of tlio seed.

Sdly, If we examine the interior of these buds

on a scion or young branch of the year, we shall

find that they communicate directly with the

internal parenchyma or pith. Now, this pith-,

as before mentioned, is at first green, and its

cellules are filled with an abundance of aqueous
fluids. It is from these fluids that the buds

derive the first materials for their develop-

ment. They are thus nourished at the expense
of the intciTial parenchyma, and, by absorbing
the fluids wliich it contains, dry it up, and con-

vert it into pith, properly so called, wliich is

more or less opaque or transparent.

ithfy. As soon as these buds make their ap-

pearance, they obey two general motions, the

one ascending or aerial, the other descending or

terrestrial. It is here that M. Du Petit-Thouars

finds a similarity in the structure and uses of

buds to those of the seed-embryos. He considers

buds in some measure as germinating embryos.
The layer of cambium situated between the bark

and the wood is, with respect to the bud, analo-

gous to the soil in which the seed begins to
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genninate. Its aerial evolution gives rise to a

scion, or young branch; while from its base,

that is, from tlie point by which it adheres to

the parent plant, proceed fibres, which the

author compares to the radicle of the embryo,
and which, gliding along in the moist layer of

cambium, between the liber and alburnum, de-

scend to the lower part of the vegetable. Now,
in their course downwards, these fibres meet
those which descend from other buds, unite witli

tham, and thus fonn a layer more or less thick,

which acquires consistence and solidity, and

fonns each succeeding year a new woody layer.

The liber, when once formed, does not change
its nature, or undergo any transformation.

This theory is extremely ingenious, and the

author adduces sevei-al facts in proof of its ac-

curacy. Thus, he says, when a strong circular

ligature is applied to the tninl< of a dicoty-
ledonous tree, a swelling or rim is formed above

the obstacle, and no growth in diameter takes

place below the ligature. This swelling is

formed by the woody fibres which descend from

the base of the buds, running in the cambium
situated between the liber and alburnum. These

woody fibres meet an obstacle which they are

unable to surmount, are stopped, and accumulate

there. Henceforth no new woody layers can be

formed beneath the ligature, as the fibres of which

tjiey are formed cease to ai-rive there. Such is

the explanation given l)y M. Du Petit-Thouars of

the phenomena presented after the application
of a ligature, which most authors account for in

quite a different manner.
He farther adduces, in support of his theory,

the phenomena exhibited in consequence of the

act of grafting. In grafting by inoculation, it

is usual to take a bud which is yet stationary,
and apply its base to the layer of cambium
which has been laid l)are. After this the radicles

or fibres which proceed from the base of the

bud, glide between the bark and alburnum, and
the new stock is thus identified with that on

which it has been grafted.

As a confirmation of this fact, this botanist

has had in his possession a branch of Rohinia

psetidacada, on which has been grafted a young
scion of Robinia hisjnda. The stock died, but

the graft having continued to vegetate, there is

seen proceeding from its base a mass formed of

very distinct fibres, which embrace the extremity
of the branch to a considerable extent, and form
a kind of sheath for it. In this example, it is

perfectly clear that the fibres descend from the

base of the graft to spread over the stock.

Notwithstanding all the ai'guments brought
forward by tlie author in defence of his theory,
it has not as yet been entirely adopted by any
physiologist. On the contrary, almost all authors

who treat of vegetable physics have in some de-

cree opposed it. The principal arguraenta that

have been brought against it are the following :

l.rf. It has been said that there is no incontrover-

tible proof that the fibres which establish a com-

munication between the buds and the stem*

which support them, descend in the manner

alleged from these buds to the roots. To this,

however, our theorist replies, that the buds are

indeed the source, the first origin, of the woody
fibres, but that they do not furnish all the ma-

terials of the elongation of these fibres ;
for when

the latter have once emerged from the base of

the buds, they are found to be immersed in the

cambium, where they absorb all that is neces-

sary for their growth. 2dlp, It has been objected

that the phenomena of the circular swelling

which forms after a ligature has been applied to

the trunk, may be accounted for by the inter-

ception and stagnation of the descending sap.

But, says Du Petit-Thouars, the experiment of

Hales, which was confirmed by Du Ilamel, af-

fords a refutation of this objection : Two cylin-

ders of bark having been completely insulated

by the removal of three rings, one of the cylin-

ders being furnished with a bud, while the other

had none, the result was that a circular swelling
formed on the first cylinder only, thus affording

an evident proof that the buds give rise to the

woody fibres. Sdly, It is impossible to conceive

how fibres so slender as those which unite the

buds to the stems could, in a space of time so

short as that during which the stem grows in

diameter, descend, by their proper weight, from

the summit of a tree sixty or eighty feet high
to its base. As the opinion of the learned aca-

demician is not that the fibres issue and descend

ready formed from the base of the buds, but,

on the contrary, that they form as they pass

through the layers of cambium, this objection

requires no refutation. 4iM!/, That, since the

woody layers are formed of the fibres which de-

scend from the base of the buds, if, in grafting

by inoculation, a bud taken from a tree having
coloured wood, is grafted upon an individual

having white wood, the fibres which proceed
from this bud ought to retain their colour, and

the new woody layers which they form ought
to be similarly coloured ; but this is not the case.

This objection, which has been considered as

one of the strongest that have been adduced,
our author finds little difficulty in refuting, it

having originated in a misconception of the

author's ojiinion. In fact, as Du Petit-Thouars

has constantly stated, the filjres coming from

the base of the bud are nourished by the cam-

bium of the branch at whose surface they are

formed. Now, in the case of grafting with two

trees, the wood of which is differently coloured,

so long as the new fil)res are immersed in the

cambium of the piece that has coloured wood,

they retain their natural tint
; but, when they

are formed at the expense of the cambium of
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tire piece that has nhite wood, they assume the

srnne colour. Stfily, If it be the development
of the buds that gives rise to the formation of

the Mood, how can the first woody layer itself

lonn on a youn? shoot of the first year, when
as yet none of the l)uds which it sniiports have
been developed ? According to the celebrated

academician whose theory we are here exj)lain-

ing, at the moment when a bud is developed to

form a scion, the leaves which compose it separate
from each other, leaving spaces between them.
If at this period we examine the intemal struc-

ture of the young shoot, we see that from the

base of each leaf there proceeds a bundle of

fibi-es, which, by joining those from the other

leaves, forms the medullary tube ; but as these

leaves become developed, there appears in the

axilla of each of them a bud, which subsequently
tends to establish its radical communication, by
shooting forth woody fibres, which gradually
cover the medullary tube, and fonn a continuous

layer around it.

The two theories which we have just stated

cannot then be adopted in all their parts, as

affording a satisfactory explanation of all the

)ihenomena of the growth of vegetables in

diameter. That ofDuHamel is essentially found-

ed upon the annual transfonnation of the liber

into alburnum, and its reproduction by means
of the layer of cambium. The experiment by
which that celebrated naturalist having passed
a silver wire into the liber, found it the follow-

ing year in the alburnum, is altogether incon-ect:

none of those who have repeated the experiment
after Du Ilamel have obtained the same result

;

and when the silver wire had actually been

passed through the liber, it was always found

again in that organ, and not in the alburnum.

This theory must thereibre of necessity fall, if

we sap the foundation on which its author
raised it. The following is the explanation
^vhich appears to agree best with facts.

The annual formation of woody layers is

owing to the cambium, which every successive

yearfonns at once a new layer of alburnum and
a new layer of liber.

This is the opinion which Mirbel has latterly

professed, and which appears to have the greatest
lunnber of probabilities in its favour.

The liber, hitherto considered as the most
essential organ of vegetation, and that which

contributes each year to the increase in diameter

of the trunk of dicotyledonous trees, being, on
the contrary, neutral and passive in this opera-

tion, another explanation of the phenomena of

growth in diameter must be sought for. The

following, then, is that which seems the most

probable, and the most conformable to the strict

observation of fiicts. If we examine a young
branch at the period of vegetation, that is, when
tile sai^circulates abundantly in all parts of the

vegetable, we find the following nppcarancen :— •

Between the liber and alburnum is seen a layer
of a fluid, which, at fii'st colourless and limpid,

gradually thickens, and acquires consistence.

This Hind, the cambivm, is formed by the de-

scending sap, mixed with jiart of the jiroper

juices of the vegetable. As the cambium thick-

ens, filaments are seen to fonn in its interior,

and it is j)rescntly organized, and assumes the

appearance of a vegetable tissue. This transfor-

mation is gradual, and continues during the

whole period of the development of the buds,
so that the fonnation of the annual layer takes

place in a slow and progressive manner. It is

for this reason that the new layers of alburnum

veiy frequently present several concentric zones,

which show that their whole thickness has not

been formed at once.

The alburnum is not therefore fonned by the

liber, which thickens and acquires more con-

sistence, but by the cambium, which is organ-

ized, and thus becomes the agent of giowth in

diameter, giving rise each successive year to the

formation of a layer of alburnum and a layer of

liber, both distinct from each other, although

deriving their origin from the same organ.

When Du Ilamel found in the alburnum the

silver wire which he thought he liad inserted in

the liber, it was because he had passed the wire

through the organic layer of the cambium.

It also follows from this, that the liber in-

creases every year in thickness, by its inner

surface ;
for the layer of cambium, which bathes

its inner surface, becomes organized, and is added

to the liber, so that the latter gi-adually becomes

thicker.' It is on this account that the liber is

found to be formed of several lamina; or leaves,

which are connected with each other by an ex-

cessively thin layer of cellular tissue.

In this manner, then, a new woody layer is

fonned each year in the trunk of dicotyledonous

trees. This new layer is produced by a part of

the cambium, which is organized and becomes

solid. The alburnum fonned the preceding

year acquires more density, and changes into

wood. But the liber undergoes no transforma-

tion ; it is merely renewed and increased at its

inner sui-tace by means of a part of the cambium,
which successively fonns new lam i me. It is by
this mechanism that the growth in thickness of

the stems of dicotyledonous trees seems to be

eifected. We shall now explain their develop-

ment in height.

Growth in height. At the period of germina-

tion, the radicle sinks into the ground, while

the ascending genunule shoots upwards. The

first layer of cambium becomes organized, and

obeys this impulse. Towards autumn, when it

is organized into alburnum and liber, its growth

stops. When, at the return of spring, vegeta-

tion recommences, the vegetable tissue is gorged
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with nutritious fluids, that vivify the buds.

From the upper part of the stem proceeds a new
centre of vegetation, from wliich rises a new
shoot, which in its development exliibits tlie

same phenomena as the first. To this second
shoot succeeds a third, Avhich the following year
is surmounted by a fourth, and so on.

The trunk is therefore found to be formed by
a series of very elongated cones, placed upon
each other, and having their apex directed up-
wards. But the apex of the innermost cone

stops at the base of the second shoot, that of the

next cone at the base of the third shoot, and so

on successively, it being only at the base of the

trunk that the number of woody layers corre-

sponds to the number of years of the plant.

Thus, for example, a stem of ten yeai-s has ten

woody layers at its base, but presents only nine

at the height of the second shoot, eight at the

third, and finally only one at the top. It is for

this reason that the trunk of dicotyledonous
trees is more or less conical, the number of its

woody layers becoming gradually less, as they
ascend from the base to the summit.

There are trees in which this growth in height
is very manifest ; as in pines and firs. At the

end of the first year, there is seen at the top of

the stem a conical bud, from which proceeds a
whorl of young branches, at the centre of which
is one that rises vertically. It is this branch
which is destined to continue the stem. At the

end of the second year, there proceeds from its

summit a similar bud, which, in its develop-
ment, presents the same phenomena. Thus the

age of these trees may be known by the number
of whorls of branches which they have on their

stem.

Growth of the stem of monocotyledonous trees.

If we examine the growth of the stipe of a palm,
we find that it takes place in the following
manner :

—After germination, the leaves, which
are generally folded upon themselves, become

expanded, and fonn a circular bundle, arising
from the neck of the root. From the centre of

this bundle there issues, the second year, another

tuft of leaves, which push outwards those pre-

viously existing. Then the oldest fade, dry,
and fall ofi^; but their bases, being firmly fixed

to the summit of the root, remain without

withering; and, by uniting, fonn a solid ring
which becomes the base of the stipe. A new
central bud being developed every year, the

outcnnost leaves of that which precedes it, fidl
j

off, and their base fonns a new ring, which is

added above those that already existed.

Such is the development of the stem of mono-

cotyledonous plants. Their stipe, in place of

being formed of concentric layers, like the trunk,
of the dicotyledones, is composed of rings placed
one above another. From this it will be seen,

that the trunk of the monocotyledones can grow

but very little in thickness. In fact, its lateral

growth can take place only inasmuch as the

persistent base of the leaves is not yet suffi-

ciently solidified and hardened to resist the

outwards pressure which the bud tends to exer-

cise upon it. Accordingly, we see that the

palms, which sometimes shoot up to a heiglit of

120 or 140 feet, have a stem which is often

scarcely a foot in diameter.

In dicotyledonous trees, the cambium is the

essential agent by which the enlargement of the

stem is effected, as it every year becomes oi'gan-

ized, and fomis a new woody Layer. Here, on

the contrary, it is the terminal bud which

crowns the stipe that performs this office
; and,

were this centre of vegetation removed, the tree

would inevitably perish.

If we compare, in a general way, the growth
in diameter of the stem of dicotyledonous trees

and that of the monocotyledones, we shall find

that it differe not less than their anatomical

structure. In the dicotyledones there are two

distinct systems; the central system, formed of

the medullary tube and the woody layei-s, and

the cortical sj/stem, which is composed of the

bark. These two systems enlarge separately, so

that there are two surfaces of growth in this

class of vegetables. The central system increases

by the new layers which are added to its outer

surface, and the cortical system increases by its

inner surface.

In monocotyledonous vegetables, on the con-

trary, there is but a single surface of growth,
and consequently but a single system ; hence, it

may be inferred that the system which exists in

these plants, is the cortical, and that the central

system is wanting. It follows that the stipe ot

tlie palms is organized like the bark of the

dicotyledones.
From these different considerations, it is ob-

vious that the stipe of palms, and other woody
monocotyledonous vegetables, differs essentially,

both in its organization and in its mode of de-

velopment, from the tnmk of dicotyledonous

vegetables. If we extend this obsei-vation farther,

it will be seen that as the stipe differs so much
from the trunk, in its origin and mode of

growth, it is not surprising that its internal

organization, which is merely the result of this

mode of development, should equally difl'er from

that of the woody stem of dicotyledonous plants.

For, let it be recollected, how the stem of an

oak, or any other dicotyledonous vegetable, is

formed and grows:
—the seed germinates; the

radicle descends into the ground ;
the little stem,

or its representative organ, which serves as a

support to the gemmule, and raises it above the

base of tlie radicle, ascends. At this early period

in the life of the plant, the organ which is to

constitute the stem already exists under the fonn

of a more or less elongated cylinder, composed
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iutemally of a cellular tissue, representing the

medulla, and externally of tubes or fibres, con-

stituting the fii-st rudiments of the wood, the

bark, and in general all the filamentous parts of

the stem. We proceed to examine a palm-seed
at the period of gennination. Its radicular

extremity elongates more or less, bursts at its

summit, to permit the escape of the radicle,

which was previously imprisoned in a kind of

closed bag, named the coleorhiza, which it teare

in order to penetrate into the ground, and be-

come the root. The opposite extremity to the

radicle, the cotyledon, assumes a slight develop-

ment, but is presently seen to split on one of its

sides, beneath its summit ; and through this slit

or rupture, issues a variable number of leaves,

at first, embracing each other. But in this

embryo of the palm, we see no rudiment of the

stem, as in the embryo of the oak, lime, pine,
and other dicotyledones. The organ to which
that name is ultimately given, has to be gradually
formed at the expense of anotlier organ. As we
have already explained, the bases of the leaves

which are successively developed, approaching
closer to each other, in consequence of the pres-
sure exerted upon the outermost, in proportion
as new ones are developed w-ithin, adhere to-

gether, and ultimately form a kind of fleshy

platform, composed of cellular tissue, and tra-

versed by scattered fibres. What is called the

stipe or trunk in the palm, is therefore an organ

composed of a great number of scales, which are

only the bases of leaves more or less united

together, and presenting at their interior a cen-

tral and terminal bud, which is its essentially

vegetating organ. Thus, then, the stipe of a

palm is not really a stem, whether we consider

it as to its origin and development, or its organi-
zation. Something of this same nature occurs

in other plants, especially in the subterranean

stem, or what is commonly called the root, of

the genus iris. It is a fleshy body, having some

longitudinal fibres in its interior, and present-

ing, at its outer surface, the cicatrices of the

scales which compose it. If we follow its de-

velopment, we find that it owes its formation

to the bases of the leaves, which having remained

unwitliered, while their upper part has been de-

stroyed, have united together and formed the

fleshy body, which, in the genus iris, is com-

monly designated by the names of root, rhizoma,

stock-root, or subterranean stem. Conse-

([uently, this organ, like the stipe of the palms,
is in reality neither a root nor a stem, but a

collection of bases of leaves all united into a

single mass. A species of garlic, allium sene-

scens, presents an organ precisely similar, being
a more or less fleshy and branched stock. From
this stock of allium senescens and the genus iris,

does there not appear to he a gradual transition

to the solid or scaly bulb^ of the lilies ? A

bulb is merely an organ composed of scales,

varying in their form and disposition, but al-

ways seated on a fleshy platfonn, and covering
a central and terminal bud

; while the scales

themselves are nothing but leaves, whose base

alone is developed, or whose base alone has re-

mained unwithered, while the upper part has

been destroyed. If, as has been presumed, the

subterranean stock of the u-is has the same

origin, the same mode of development, and the

same organization as the stipe of the palms ;
and

if, on the other hand, there is no perceptible
difi^erence between the alleged stock of the

iris and the bulb of most of the lilies, it ap-

pears impossible not to draw the conclusion,
that the stipe of the palms, in place of being a

stem, is in fact merely a bulb. This opinion

might seem paradoxical to a person who should

not overlook the general form, the size and
duration of the stipe of the palms, compared
with the bulb of other monocotyledonous plants.
But if we reflect attentively that these different

properties are ncrt essential to the nature of that

organ; that they are often wanting in a great
number of species; that in some the stipe, in

place of being long and cylindrical, is short,

scarcely perceptible, and sometimes consists

merely of a kind of bulbifonn enlargement ;

that, in other species, this stipe, so far from

being hard and woody, is soft and fleshy, and is

easily penetrated by cutting instruments, these

differences, which at first seem so striking, in-

stantly disappear. If, on the other hand, wo
examine the origin, the mode of formation, and
the manner of growth of the stipe compared with

those of the bulb, we must conclude that the

two organs are essentially the same.

In this manner of viewing the stipe, we can

easily account for the circumstance of its being so

rarely branched. It is well known that a branch

is never any thing else than the result of the

elongation of a bud, generally placed in the

axilla of a leaf. Now, in the monocotyledones,
these axiUar buds are almost always abortive,

or remain in the rudimentary state, as in most

of the grasses. This is also the case in the

palms : their axiUar buds generally remain in the

rudimentary state, and then the stipe is perfectly

simple ; but, in certain circumstances, some of

these buds receiving more nourishment than the

rest, are developed, or in other words, the leaves

composing them, which unite together at their

biise, ultimately form a new stipe proceeding
from the first. This is what takes place in cer-

tain species oi yucca, in the Doom Palm of Upper

Kgypt, &c.

Hitherto the growth in diameter was generally
admitted as the exclusive result of the new

layers which are added every year between the

alburnum and baik. Dutrochet has proved
that vegetables increase in diameter in two diiec-
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tions; 1st, In thickness, by the formation of

new layers between the bark and alburnum ;
and

2dly, In breadth, by the lateral development of

the new layer and the formation of new bundles

of fibres. This growth, in the direction of the

thickness and breadth, takes place equally in

the roots and stems.

It was on the stem of Clematis Vitalha that

Dutrochet made his first observations. When
the extremity of a young branch of that plant

is cut across, it is found to be composed of six

bundles of longitudinal fibres, separated from

each other by medullary rays or spaces of con-

siderable breadth. By degrees, and in the pro-

gress of vegetation, there forms at the centre of

each medullary space a new bundle of longitu-

dinal fibres, which presently acquires the same

size as tlie six original bundles, so tliat, by the

end of the first year, the stem is found to be

composed of twelve bundles of fibres, separated

by an equal number of medullaiy rays.

In the course of the second year, each of the

six original bundles is divided into three by the

median production of a new bundle of longitu-

dinal fibres, separated from the other two,

between wliich it has been developed, by two

imperfect medullary rays, which do not reach

the central medulla. On the other hand, the

six 'Other secondary bundles of the first year
divide each into two, by the formation in their

middle of a new imperfect medullary ray. From
this there results, that, at the end of the second

year, there are thirty bundles of fibres, separated

from each other by an equal number of medul-

lary rays or spaces, of which twelve only, viz.,

those which existed at the end of the first year,

are complete, and establish a direct communica-

tion between the external and the internal

medulla.

If we attend to the manner in which the

bundles of longitudinal fibres have been multi-

plied, we shall see that the growth has taken

place in a lateral direction ;
for the median pro-

duction of new bundles of fibres at the centre of

the medullary rays, or that of new medullary

rays at the centre of the bundles of fibres, would

necessarily produce a lateral dilatation, and con-

sequently increase the width of the circular

layer in which this development had been

effected. This lateral dilatation was first per-

ceived by the able experimenter, whose observa-

tions we here relate.

The growth in breadth stops in the parts the

moment they become solid. Tlius it no longer
takes place in the woody layers ;

but it continues

in the bark, and it is thus that it allows the

woody layers to increase in thickness.

The growth in breadth takes place in the roots

also, as we have already said ; but, in that organ,
it always commences by the median production
of new medullary rays at the centre of the

bundles of fibres. Subsequently, these new

medullary spaces themselves give rise to other

collections of fibres.

From what has been said above, it will be

seen that the organic elements of vegetables have

a natural tendency to the median production.

Thus the bundles of fibres tend to produce new

medullary rays in their niiiJdle part, and, on the

other hand, the medullary rays tend to produce
new bundles of longitudinal fibres.

Having stated Dutrochet's opinion respecting

the growth in breadth, we now proceed to give

an account of his ideas on the development in

thickness. The woody layers of new formation

which are developed each year, are separated

from the old ones by a thin layer of central

medulla. These layers of medulla, which se-

parate the woody layers from each other, are

not always easily perceived ;
but they are very dis-

tinct in some trees, for example, in Rhiis tj/phina,

where their darker colour distinguishes them at

first sight from the layere of wood, which are

lighter. In spring, the growth in thickness

always commences by the formation of this thin

layer of cellular or medullary tissue. Soon

after, in consequence of the faculty which it

possesses of giving rise to longitudinal fibres,

this layer of pith produces vessels which sun-ound

it, and thus forms a kind of medullary canal,

which is destined at a later period to become the

new woody layer.

In this theory we see the important function

which the author attributes to the pith. It be-

comes the essential agent of the growth in

diameter, as it gives rise to the vessels which are

subsequently to form the new layer of wood.

The same phenomena take place in the liber.

Each of its folds is separated by a thin layer of

cellular tissue, which belongs to the cortical

meduUa, and by means of which the annual

growth is effected.

Tlieory of engrafting. The most natural and

most easy means of multiplication in vegetables

is undoubtedly by seeds, and it is that by which

the vegetables dispersed over the surface of the

globe are naturally renewed ;
but there are others

which art frequently employs to perpetuate and

multiply certain races or varieties of trees which

cannot be propagated by seed. The processes

here alluded to, are the propagation by layers,

by slips, and by giafts. We shall state the

theory of these three operations in a general

manner, and with reference to vegetable physi-

ology. An account of the practical art of en-

grafting will be given afterwards.

\st. Propagating by layers is an operation by
which the base of a young branch is surrounded

with earth, and made to shoot forth roots, before

it is separated from the parent stock. Some-

times this operation is perfonned upon the lower

branches of a young shrub which ore bent
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downwards and covered with earth ;
and some-

times it is made upon tlie upper brandies, which

are made to pass through a vessel filled with

peat-earth. To facilitate this process, an incision

is generally made at the base of the young
branch, or a tiglit ligature is applied to it, in

order to favour the formation of roots. These

roots are buds which, on being immersed in

earth, become elongated into slender radicular

fibres
; whereas, if left in the air, they would be

developed into young scions. This mode of pro-

pagation is employed for many plants, such as

Pinks, Hortensise, Heaths, Gooseberi-ies, &c.

2cZ/y, Propagating by slips differs from the

preceding method in this respect, that the young
branch is separated from the stock previously to

its being fixed in the ground. There are trees

of which slips take root very readily. In gen-

eral, those of which the wood is white and light

succeed best. Thus a slip of willow, poplar, or

lime, on being stuck in the ground, takes root

there in a short time, and soon shoots up vigor-

ously. A slip succeeds with more certainty
when two or three young buds are left under

ground; that is, upon the lower part of it.

These buds become elongated into roots, which

singularlj' aid the suction by which the develop-
ment of the young scions is to be effected. Not

unfrequently incisions are made at the base of

the slips, or ligatures applied, to facilitate the

gi'owth of the roots. Sometimes they are even

split longitudinally at their base, and a piece of

sponge, soaked in water, is inserted. Some woody
species are very difficult to be propagated by
slips, such as the pines, oaks, heaths, and in

general trees with very dense or resinous wood.

Hdly, Grafting is an operation by which a bud
or young scion is inserted upon an individual,

and is there developed so as to become identified

with the stock on which it has been placed.

Grafting can only succeed when it is performed
between vegetating parts. Thus, wood cannot

be grafted, nor even alburnum. In the opera-
lion and phenomena of gi-afting, the great simi-

larity which exists between buds and seeds, es-

pecially with respect to tlieir development, may
be remarked. These two organs are destined to

give rise to new individuals, some of which live

at the expense of the stock on which they are

developed ; while the rest subsist by themselves,
and without requiring foreign assistance.

It is to be remarked, that grafting, or union
of parts, can take place only between vegetables
of the same species, species of the same genera,

or, lastly, genera of the same family ;
but never

between individuals belonging to diiferent na-

tural orders. For example, the peach may be

grafted upon the almond, the apricot on the

plum, the pavia on the horse-chestnut ;
but the

operation would not succeed between the latter

tree and the almond, it being necessary that

tliere should be a kind of agreement or similarity
between the sap of the two individuals before

the union of a graft can be effected.

It is the cambium or proper juice of vegeta-
bles that serves as a means of union between
tlie individual and the graft, in the same manner
that in animals coagulable lymph is interposed
I)etween the two lips of a recent wound, which
it brings together and unites. When the

wound of a graft is examined about a fortnight
after the operation, a thin layer of small greenish

granulations, dispersed in a viscid fluid, is seen

between the two parts that have been brought

together. These granulations, the rudiments of

vegetable organization, are produced by the

cambium, which becomes solidified and organ-
ized

; and this phenomenon takes place whenever
a superficial wound is made upon a tree, pro-
vided the contact of air be prevented.

Several advantages are derived from this

method of multiplying vegetables. Thus, it is

used for perpetuating remarkable varieties or

monstrosities, which could not be reproduced by
means of seed ; for procuring quickly many in-

teresting trees, which are with difficulty multi-

plied by any other means; for hastening the

fructification of certain vegetables by several

years ; for improving and propagating the varie-

ties of fruit-trees, &c. There are four different

methods of engrafting.
1. Grafting hy approach. This process is

performed between two plants growing by the

roots, and which it is intended to unite by one

or more points. For this purpose, wounds ex-

actly corresponding to each other are made upon
the parts which are to be gi-afted. Plates of

bark of equal size are removed, and the wounds
thus produced are kept together, and protected
from the contact of air, when union takes place

between them. By this method, stem, branches,

and roots may be united, and fi-uits, or even

flowers, may be grafted upon leaves.

2. Grafting hy scions. Grafting by scions is

pei-formed with young twigs, or even with roots,

which are separated from the parent plant to be

placed upon another, in order to live upon it and

be developed at its expense. The twigs which

are to be grafted are generally separated some

daj's, and in some eases even several months,
before the operation is performed, that they

may have less sap than the stocks on which they
are to be placed. In this case, they are kept
alive by immersing their lower extremity in

water or in earth.

Before this kind of grafting is performed, the

head of the stock on which it is to be practised

is commonly cut off. Sometimes the stock is

cut close to the ground, especially in trees in

which the graft requires to be placed in the

earth, as in the vine, &c. Before this species of

grafting can succeed, it is necessary that the
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liber of the graft should correspond in the greater

part of its extent with that of the stock on

which it is inserted.

Grafting hy scions is managed in several ways.
Sometimes the head of the stock is split into

two, and the twig to be grafted is inserted in the

slit. This operation is known by the name of

deft-grafting. Sometimes the bark is separated
from the subjacent woody layers, and several

small twigs disposed in a circular manner be-

tween tliem. This method is named crown-

grafting. At other times the trunk of the tree

is perforated, and a young branch fitted and

permanently fixed to it. This method, which

is now little employed, bears the name of wimble-

grafting or peg-grafting. Occasionally grafting

by scions is practised upon young twigs covered

with leaves, flowers, and even young fruits. In

this case, it is effected during the full flow of

the first sap. By this process, it is not uncom-
mon to obtain fruit from a tree fifteen or twenty

years sooner than it would otherwise have pro-
duced it. It has even happened, that, in sowing
a seed at a particular period, ripe fruit has been

obtained fi-om it before the end of the year.

Grafting by scions is also practised without

cutting off the head of the stock, a notch being
made on one of its sides, to which the graft is

applied. This is named side-grafting, and is

principally used for the purpose of repairing
the head of a tree which has lost some of its

branches.

Lastly, to this section may be referred the

grafting which is performed with a scion upon
a root left in its place, or with a root upon the

root of another stock.

3. Grafting hy huds. This consists in trans-

ferring to another individual a plate of bark to

which one or more buds adhere. Of this kind

also is scutcheon-grafting, flute-grafting, and

other varieties. Bud-grafting is the most gen-

erally practised, especially for multiplying fruit-

trees, it being more easily and expeditiously per-
formed than any other operation of this nature.

It is performed in spring, at the time when the

sap ascends, or in August. The form to be given
to the graft, and that of the incision, vary greatly

according to the peculiar mode employed.
4. Grafting of herbaceous parts of vegetables.

The discovery of this kind of grafting dates

from a recent period, a few yeai-s only having

elapsed since it was for the firat time practised.

It may be performed with the young herbaceous

shoots of trees, during the full flow of the sap,

or with annual plants. In order that this graft

may succeed, it must be inserted into the axilla,

or into the vicinity of a living leaf of the stock.

This leaf serves to draw the sap into the graft,
and to facilitate its union and development. The
methods employed are much the same as for the

other kinds of gi-afting.

Size of trees. Trees are, in general, larger
and taller, in proportion as the climate and the

situation in which they gi'ow are adapted to

their nature, and prove favourable to their de-

velopment. A certain degree of humidity,

joined to a pretty high temperature, appears to

be the circumstance most favourable to the

growth of trees
; and in regions possessing these

conditions of the atmosphere, they attain the

greatest height. The forests of South Americji

are, in general, composed of trees gi-eatly ex-

ceeding ours in their bi-eadth and height, and the

beauty of their foliage and flowers.

Certain trees take a long series of years in ac-

quiring any considerable height or diameter
;

as the oak, the elm, and the cedar. Others, on

the contrary, gi'ow much more rapidly. They
are chiefly trees which have light and softwood,
as poplars, pines, Acacias, &c. Lastly, there

are plants which grow with such rapidity, that

the eye can, in a manner, follow the progress of

their development. Of this kind is the agave
A mericana, or American aloe. This plant, which
covers the rocks along the shores of the Medi-

teiTanean, in the gulf of Genoa, when it flowers,

shoots out a stalk which sometimes acquires a

height of thirty feet, in the space of thirty or

forty days, or even less. As it gi-ows about a foot

in a day, its successive development should be

perceptible to the observer.

In general, the greatest height which the trees

of our forests attain is from 120 to 130 feet.

In America, palms and many other trees often

exceed 150 feet. Trees vary as to their diameter,

not less than in height. Some of them occa-

sionally acquire monstrous dimensions.

In Britain, oaks of a great age have been known
to measure upwards of forty feet in circumfer-

ence at the base of the trunk, with an elevation

of ten or twelve feet without any division. At

Colthorpe, near Wetherby in Yorkshire, there

is now growing an oak that measures seventy-

eight feet in circumference close to the ground,
and forty-eight feet at the height of a yard.

It is said to have begun to decline in the reign

of Queen Elizabeth, and though now much in

decay, is still likely to stand for many years.

The araticaria, a pine of Norfolk Island, is

found of the extraordinary height of 267 feet,

the width at the base being twelve feet, while at

the height of eighty feet it continues of the same

diameter. Breton * describes another tree in New
South Wales, having a triangular trunk, one

side of which was eighteen feet in width ;

another nineteen feet, the third twenty-two" feet;

making a total width of fifty-nine feet.

" I measured," says Mr Darwin, "one of those

noble trees called the Kauri Pines, in a part

which was not enlarged near the roots, and found

* Sketches of New South Wales.
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it to be tliirty-one feet in circumference. There

was another close by which I did not see, tliirty-

thrce feet, and I heard of one not less than forty
feet. The trunks are also very remarkable for

their smoothness, cylindrical figure, absence of

branches, and having very nearly the same girth,

with a length from sixty to ninety feet. The
crownof this tree, whereitisirregularly branched,
is small, and out of proportion to the trunk,
and the foliage is likewise diminutive, as com-

pared witli the branches. The forest was almost

composed of the kauri, and the largest, from the

parallelism of their sides, stood up like gigantic

columns of wood. The timber of these trees is

the most valuable product of the island ; more-

over, a qxiantity of resin oozes from the bark,

which is collected, and sold at a penny a pound
to the Americans, but its use is kept secret."

Trees, when placed in suitable soil, and in a

situation adapted to their nature, are capable of

living for centuries. Thus the olive-tree may
continue for 300 years, and the oak about 600.

The cedars of Lebanon seem in a manner in-

capable of decay. According to very ingenious

calculations, Adanson supposed that the baobab

might be many thousand years old.

In dicotyledonous trees, the age may be known

by the number of woody layers which a trans-

verse section of the trunk presents. As a new

layer of wood is formed every year, it will easily

be seen that a tree twenty years old, must pre-

sent at its base twenty concentric rings of wood,
and so on successively. In the trees of tropical

climates, however, this annular indication is

less to be depended upon, and may, as in the

case of the baobab, lead to erroneous conclusions.

Uses of stems. Wood is applied to so many
uses in domestic economy and the arts, and is

so indispensable in the construction of ships and

buildings of all kinds, as well as of machines

and instruments, that no part of vegetables can

dispute the superiority with it in this respect.

Many herbaceous stems are employed as food

for man and animals. The stem of the sugar-

cane supplies most of the sugar of commerce.

Many woods are used for dyeing : for example,

sandal-wood, logwood,brazLl-wood, &c. Leather

is tanned with oak-bark, and, in general, with

those kinds of bark which contain a great

quantity of tannin.

With respect to medical properties, the stems,

the wood, and the bark, are of essential impor-
tance. To these belong the cinchonas, cinnamon,

winter's-bark, sassafras, guyacum, and many
other medicines which possess so well-merited a

reputation.

Various operations are often practised on the

trunks of trees. Incision is sometimes neces-

sary to the health of the tree, in something
of the same way as bleeding is to the health

of nn over full animal. The trunk of the

plum and cherry tree seldom expand fi-eely

till an incision is made lengthwise along the

trunk, and hence this operation is often prac-
tised by gardeners. If the incision only extends

through the epidermis, it heals up without

leaving any scar
;
if it penetrates into the interior

of the bark, it heals up only by means of leaving
a scar

; but if it penetrates into the wood, the

wood itself never heals up completely, but

new wood and bark are formed above it.

Boring is an operation to which the trunks

of trees are often submitted, for the purjwse of

making them part with their sap in the season

of their bleeding, particularly the birch and the

American maple. A horizontal, or rather slanting

hole, is bored in them with a wimble, so as to

penetrate an inch or two into the wood ;
from

this the sap flows copiously, and though a num-
ber of holes is often bored in the same trunk,
the health of the tree is not materially, if at all

affected
; for trees will continue to thrive though

subjected to this operation for many successive

years, and the hole, if not very large, will close

up again like the deep incision, not by the union

of the broken fibres of the wood, but by the

formation of new bark and wood projecting be-

yond the edge of the orifice, and finally shutting
it up altogether. Girdling is an operation to

which trees in North America are often sub-

jected, when the farmer wishes to clear his land

of timber. It consists in making parallel and

horizontal incisions with an axe into the trunk

of the tree, and caiTying them quite round the

stem, so as to penetrate tlirough the alburnum,
and then to scoop out the intervening portion. If

this operation is performed early in the spring,
and before the commencement of the bleeding

season, the tree rarely survives it
; though some

trees that are peculiarly tenaceous of life, have

been known to survive it for a considerable

length of time. If a tree is bent so as to break

part only of the cortical and woody fibres, and

the stem or branch is but small, the parts will

again unite by being put back into their natural

position and well propped up, especiaUy if the

fracture occurs in spring, when the juices are

in abundance
;
but it will not succeed if a con-

tusion has crushed and destroyed the vessels ;

or if the stem is very large, even where it suc-

ceeds, the woody fibres do not conti-ibute to the

union, but the herbaceous substance only, which

exudes from under the liber, and which insinu-

ates itself tlirough all the interstices. In prun-

ing for repressing the excessive growth of

branches, a slanting division of the branch is

made close to the trunk
;
in this case the wound

soon closes uj) by the meeting of the opposite

sides of the cut bark.
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CHAP. VIII.

Bods {gemnuje) are bodies of varied form, nature,
and aspect, generally formed of scales closely
imbricated upon each other, and containing in

their interior the rudiments of stems, branches,

leaves, and organs of fi-uctification. They are

alwaj's developed upon the branches, in the

axilla of the leaves, or at the extremity of the

twigs. They are oval, conical, or rounded, com-

posed of scales which are superimposed upon
each other, covered externally, in the trees of

our climates, with a viscous and resinous coating,
and furnished internally with a downy tissue,

destined to defend the organs which they enclose

from the rigours of winter. Accordingly, no

envelopes of this kind are observed on the trees

of the torrid zone, nor upon those which are

reared in the shelter of our hot-houses ; but

those vegetables which are destitute of them are

unable to resist the cold of our winters, and

wouldunavoidably perish were they exposed to it.

Buds begin to appear in summer, that is, at

the period when vegetation is in its greatest

vigour and activity. They are then called eyes.

They enlarge a little in autumn, and remain

stationary during winter : but, at the return of

spring, they follow the general impulse com-
municated to the other parts of the plant ; they
dilate and swell, their scales separate and allow

the organs which they protected to emerge. It

is then only that they are properly called buds.

The scales which constitute the outermost

part of the buds, are not all of the same nature

or origin. The only circumstance in which they
all agree, is, that they are always abortive and

imperfect organs. Thus, they are sometimes

leaves, petioles, or stipules, which have not ac-

quired their full development, but which how-

ever, in certain circumstances, grow, are un-

folded, and disclose their true nature.

The annexedfigure,which
is a section of a branch of

the ash, exhibits the man-
ner in which buds origin-
ate from the parent stem;
a is the medullary canal

containing the pith. The

pith is also visible in the

centre of each of the buds ;

but the pith of the bud,
or branch, and that of the

stem, do not at first com-

municate, nor do they join
tUl the second year.
Buds are divided into

naked and scaly. The "

first are those which have no scales at their ex

terior, and of which all the parts shoot out and

become developed. Of this kind are the buds

of most herbaceous plants. Scaly buds, on the

other hand, are those whose outer part is fonned

of more or less numerous scales, as may be ob-

served in the trees of our climates.

Buds are, in general, visible externally long
before they expand. There are trees, on the

contrary, in which they are, as it were, immersed
in the very substance of the wood, and only
make their appearance just when they are about

to be developed; as in the acacias, and many
other legumines.
Buds may be simple, that is, may give rise to

a single shoot only ; as in the lilac and oak : or

compound, containing several stems or twigs ; as

inthefirs. According to tlie parts which they con-

tain, they are further distinguished into flower-

bads, leaf-buds, and mixed buds. 1 . The flower-bud
or fruit-bud, is that which contains one or more
flowera without leaves. It is generally pretty

large, of an oval or rounded form
;
as in pear-

trees and apple-trees. 2. The leaf-bud contains

only leaves. Of this kind is the bud which

terminates the stem of the common mezereon.

3. Lastly, the mixed bud is that which contains

flowers and leaves together ; as in the hlac.

Cultivatora are never mistaken respecting the

nature of a bud, which they easily distinguish
in fruit-trees by its form. ITius, the bud which

bears flowers is conical and enlarged, while that

which bears leaves only, is slender, elongated,
and pointed.
The Turio. The name of turio is given to

the subteiTanean bud of perennial herbaceous

plants, which, on being developed annually, pro-
duces the new stem. Thus, the part of the as-

paragus which we eat is the turio of that plant.
The difference between the bud properly so called

and the turio, is, that the latter always arises

from a vivacious root, or a rhizoma
; in other

words, is of subterranean origin, while the bud

always arises upon a part exposed to the air and

light.

The bulb is a kind of bud belonging to certain

perennial herbaceous plants, and particularly to

the monocotyledones. It has already been stated,

when describing the bulbiferous roots, that the

bulb is supported by a kind of solid and horizontal

plate, lying between it and the true root. To
this flattened tubercle, the fleshy scales, of which
the bulb is externally fonned, are fixed by their

base. The interior contains the rudiments of

the flower-stalk and leaves. These scales be-

come thicker, and more fleshy and succulent,
the more internally they are situated in the bulb.

The outermost, on the contrary, are tliin and

dry like paper.
Sometimes these scales are of one piece, and

arc enclosed within each other, or a single scale

embraces the whole circumference of the bulb ;
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ns in tlie common onion, cut 17,/i and the hya-
cinth. They are then named coated or tunicated

bulhs. At other times, these scales are smaller, free

at their sides, and cover each other only in the

manner of tiles on a roof; as in the white lily, cut

1 7,.<7. Lastly, the coats are sometimes so close as to

be confounded together, when the bulb seems as

if formed of a solid and homogeneous substance.

Bulbs of this kind are named solid, as in the

common saffron.

Bulbs are generally of an oval or globular
fonn. Sometimes, however, they are more or

less elongated and even cylindrical ;
as is ob-

served in some species of Allium. In the ba-

nanas the bulb is very elongated, cylindrical, and

stem-like. They are sometimes simple, or fonned

of a single body ;
as in the tulip and squill. Or

they are multiple, when several small bulbs are

found collected under the same envelope; as

in garlic.

Bulbs, being the buds of certain perennial
lierbaceous plants, are necessarily reproduced

every year. But their regeneration does not

take place in the same manner in all the species.

Sometimes the new bulbs arise in the very centre

of the old ones, as in the common onion
; at

other times, from the lateral part of their sub-

stance, as in meadow saffron ; or the newbullis are

developed by the side of the old ones, as in the

tulipand hyacinth; orabove them, as in^/o<;?20&«y
or beneath them,- as in many species of ixia.

In common language, the young bulbs are named

ojfsets.

In proportion as a bulb shoots up the stem

which it contains, the outer scales diminish in

thickness, fade, and at length become perfectly

dry. They consequently appear to supply the

young stem with a portion of the materials ne-

cessary for its development.
Tubercles are tnie subterranean bulbs, belong-

ing to certain perennial plants. They are some-
times simple, and develope only a single stem

;

as in the genus orcliis. Occasionally multiple,
that is, several together, each sending out a par-
ticular stem ; as in saxifraga granulata. Some-
times compound, which is the case when several

stems issue from a single tubercle ;
as in the potato.

The name of bulbils is applied to a kind of

small solid or scaly buds, that grow on different

parts of a plant, and are susceptible of vegeta-

ting by themselves; or which, when detached

from the parent plant, become developed and

produce a vegetable perfectly similar to that

whence they derived their origin. Plants bear-

ing buds of this kind are named viviparous.

They may occur in the axiUa of the leaves.

At other times they are produced in the place
of the flowers. The nature of the bulbils is

similar to that of the bulbs properly so called.

Sometimes they are scaly; at others solid and

compact.

The small bodies developed in different parta
of agamic plants, such as ferns, lycopodiacese,

mosses, lichens, &c., and which have been im-

properly named seeds, must be considered as tnie

bulbils. Although these bodies, to which we

give the name of sporules, are capable of pro-

ducing a plant similar to that fi-om which they
are detached, they cannot bo confounded with

true seeds. In fact, the essential character of

the seed is that it contains an embryo, that is,

a body complex in its nature, composed of a

radicle or rudiment of a root, a gemmule orgemi
of the stem, and a cotyledonary body. By the

act of germination, the embryo properly so called,

merely developes the parts wliich already existed

in it perfectly fonned. Germination does not

give rise to them
;

it merely places them in cir-

cumstances favourable to their growth. In the

bulbils, on the contrary, and especially in the

spoiTiles of the agamic plants, there is no em-

bryo. In them there is no trace of radicle, coty-

ledons, or gemmule. Germination creates these

parts in them. They are not, therefore, true

seeds.

Uses of Bxids and Bulbs. Several kinds of

buds are employed in domestic economy as food :

such asthe turios of asparagus, and ofseveral other

plants of the same family. Every one knows
the daily use that is made of different species of

the genus allium; such as the common onion,

the garlic, the leek, and the shallot.

The bulbs or buds of some vegetables are also

used in medicine. Thus it is of the buds of the

ptnus picea infused in beer that spruce beer is

made. The scales of the bulb of the common

squill furnish a powerful diuretic, and they a,re

also employed as a stimulant to the pulmonary

organs. Garlic is well kno^vn to be a cure for

intestinal worms.

CHAP. IX.

THE LEAVES.

The leaves are the next organs to be con-

sidered. They are found on all the higher ordei-s

of plants, although many of the simpler kinds

are entirely destitute of them. Before ex-

panding into their full size, leaves are at first

coiled up in a bud, as has been already explained.
The manner in which leaves are thus coiled up,
differs in the different kinds of plants. Sometimes

they arc folded up lengthwise into two halves,

so that the margins of each side exactly coincide.

Sometimes they are folded fi-om abovedownwards,
as in the aconite ;

at other times they are plaited

like a fern, as in the common currant and vine,

or rolled up in a spiral form, as in the apricot;

the margin of the leaves being either rolled
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inwards or outwards, or the leaf is rolled fi-om

above downwards, as in the family of ferns.

Leaves are characterized as membranous, greenish
coloured, and generally flat appendages, springing
from twigs, branches, the trunk, or the neck of

the root of plants. They generally lie with

the plane of their surface in a horizontal direc-

tion. Their epidermis is porous, and their use

is to absorb gases and moisture for the nourish-

ment of the plant, and at the same time to exhale

the moisture and gaseswhich are superabundant.
Leaves are formed of a net-work, of fibrous sub-

stance similar to that composing the stem, while

the interstices are filled up with cellular tissue,

or a soft greenish matter, similar to the herba-

ceous envelope which lies between the outer and

inner bark of the stem.

Sometimes the body of the leaf is attached

immediately to the stem, without any inter-

mediate stalk, as in the common poppy, when,

it is said to be sessile, fig. b.

More frequently, however, there is a central

stalk on which it is supported, which is called

the petiole. In this case the leaf is said to be

petiolate, as in the elm, lime, rosemary, &c., fig. c.

This latter being the more general arrange-

ment, the leaf may be considered as formed of

two parts, the petiole, and the disk or limb ; the

latter being the generally flat and gi-eenish part

which constitutes the leaf properly so called.

Tlie petiole being wanting in many leaves, and the

limb itself being also sometimes absent, through

abortion; the leaf then consists of the petiole

only, which frequently dilates and assumes the

form and characters of a sessile leaf: as, for ex-

ample, in all the simple-leaved acacias of New
Holland.

In the leaf there are distinguished an upper

surface, which is commonly smoother, more

green, covered with a more closely adhering

epidermis, and presenting fewer cortical pores ;

and a lower surface, of a less deep colour, often

covered with hair or down, with an epidermis
more loosely attached to the herbaceous layer,

and presenting a great number of small holes,

the orifices of the internal vessels of the plant.

It is accordingly by their lower surface that the

leaves absorb the fluids which are exhaled by
the earth, or which are diffused and mingled in

the atmosphere.

The lower surface of the leaf is also remarka-

ble for numerous projecting prolongations run-

ning in different directions, which are merely
divisions of the petiole, named nerves. One
of these nerves, named the mid-rib, or middle-

nerve, is nearly constant in its disposition,

and forms the continuation of the petiole, having

generally a longitudinal direction, and dividing
the leaf into two lateral parts which are pretty

frequently equal. From its base and sides pro-
ceed the other nerves, running in different direc-

tions, and frequently uniting with each other.

The nerves assume different names according
to their thickness, and the degree in which they

project at the lower surface of the leaf. The

nerves, properly so called, are prominent and

very distinct ; when they are less so, they are

named veitis
; and the last ramifications of the

veins, which intermingle frequently, and fonn

the skeleton of the leaf, are called venules.

It must be observed that the nerves of plants
have no resemblance in structure or functions to

the nerves of animals. They are merely bundles

of porous vessels, spiral vessels, and false trachioe,

enveloped in a cei-tain quantity of cellular tissue.

Sometimes the nerves are prolonged beyond the

circumference of the dish of the leaf, and when

rigid, form spines or thorns, more or less acute,

as in the holly.
As the disposition of the nerves upon the

leaves serves to characterize certain divisions of

vegetables, they merit the greatest attention.

Thus, in most of the mowKott/ledones, the nerves

are almost always simple, very little branched,

and with few exceptions, parallel to each other,

as in cut 26, fig. a. In the dicotylcdones they
do not present this disposition; but they are

frequently much ramified, and interlaced with

each other.

The more remarkable varieties in tlie disposi-

tion of the nerves may be referred to the fol-

lowing :

A leaf, whether sessile or petiolate, may be

attached, in various ways, to the stem or branches

which support it. Sometimes it is simply arti-

culated, and without directly uniting by the whole

of its base, is simply fixed by a kind of contraction

orarticuIation,a3 in the mapleand horee-chestnut.

These leaves are then caducous, or fall very early.

At other times the leaf is so united to the

stem, that it cannot be separated from it without

being torn. Such leaves remain on the tree as

long as thebranch that supportsthem, asin the ivy.

The manner in which sessile leaves

are attached to the stem also deserves

examination. Thus the middle nerve

sometimes enlarges and embraces the

stem in about half of its circum-

ference. The leaves are then named

semiamplevicaul.

The leaf is said to be amplexicaul, on the
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other Laud, when it embraces the stem in its

whole circumference, as in the common goats-

beard, and the white poppy.

Frequently also the base of the leaf is pro-

longed so as to form a slicath, which entirely

suiTounds the stem, and envelopes it for a certain

length. In this case, the leaves are named

sheathing, as in the wheat, oats, and grasses.

This sheath may be considered as a very broad

petiole, of which the two edges are occasionally

united to form a kind of tube. The place at

which the limb of the leaf and the sheath meet,

is named the neck. Sometimes it is naked, at

othere furnished with hairs, as in poa pilosa, or

with a small membraneous upper appendage, as

is observed chiefly in the grasses.

Leaves of the same plant frequently differ in

fonn, according to the part of the plant from

which they arise ;
hence they are seminal leaves

when the cotyledons rise above the soil and as-

sume the form of leaves. These will be alluded

to when treating of the germination of seeds.

In some plants the diversity of the leaves is very

remarkable ; thus, ivy has some of its leaves

entire, and others deeply lobed. Leaves also

vary according to the medium in which they

vegetate. Aquatic plants have generally two

kinds of leaves ;
one set swimming at the surface

of the water, or raised a little above its level
;

the other always immersed in this fluid. Thus,

the water crowfoot lias lobed leaves which float at

the surface, and leaves divided into exceedingly

narrow and very numerous segments, which are

immersed in the water. Radical leaves are those

which come off directly from the root ; cauline,

or stem leaves, are attached to the stem, while

branch leaves spring from the minuter ramifica-

tions. Floral leaves are those which accompany
the blossoms.

Leaves may be ranged opposite

to each other in pairs, or alter-
*'

nate, coming off one by one,

at nearly equal distances from

different sides of the stem. Ver-

ticillate or whorled, when more

than two come off together, thus

forming a circle around the stem,

as in the qalimns. Sometimes

the leaf entirely surrounds the stalk, when it is

called perfoliate, d.

The Frond consists of a union,
or incorporation of the leaf, leaf-

stalk, and branch or stem, forming,
as it were, but one organ of which
the constituent parts do not se-

parate spontaneously from one

another, by means of the fracture

of any natural joint, as in the

case of plants in general ; but ad-

here together even in their decay.
The leaf of the palms was termed a frond by

Linnteus
;
and that of the ferns go under the

same name. The alga: and lichens consist, for

the most part, of fronds only.

Leaves are of various shapes, and have received

names accordingly; as, orbicular, oval, oblong,

lanceolate, linear, awl-shaped, tilifonn, cordate

or heart-shaped, reniform, or kidney-shaped,

sagittate, hastate. Leaves may also be deeply

notched, so as to be divided into three or more

lobes, hence they are called tripartite, quadri-

partite. Pinnatified, divided into deep lobes

along the sides. The following figures will show

the most striking diversities of the form ol

leaves.
30.

Pinnatified. Laciniate. Retme. Bmarginate.

Cordate. Tripohate. Lanceolate. Linear. Orbicular.

Leaves are also called entire,

when the margin is even; den-

tate, when the margin is

marked by erect teeth. Ser-

rate, when the teeth are in-

clined to the summit of the

leaf, like the markings of a

saw. Douhly serrate, when
Trilobate. each Small tooth is itself ser-

rated. Spinous with acute

thoi-ns, or spines, as in the hoUy and thistle.

Ciliated, having the mai'gin furnished with hairs.

Leaves are also distinguished by their external

surface into shining, smooth, coreaceous or

leathery, glutinous, fleshy, glaucous, or sea green,

spotted, &c.

Compound Leaves. When several leaves are

attached to a common petiole, they are said to

be compound, fig. e. If the petiole branches out

into several parts, and each part contains a set
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of compound leaves, they ai'e then called decom-

l>onnd, or doMj/ compound, fig. /. The simply

compound leaves have two principal modifica-

tions, depending on the position of the leaflets

that compose them. Thus, sometimes all the

leaflets proceed from the very top of the common

petiole, as in the horse chestnut, and trefoil; some-

times again they spring from the sides of the

common petiole, as in the ash, bladder senna,

&c. The name of digitate has been given to the

former, and pinnate to those of the latter. Di-

gitate leaves, then, are those which spring in a

divergent manner from the top of the common

petiole, like the fingers of the hand spread out.

They are unifoKate, as iu the leaf of the orange

tree ; trifoliate, as in wood-sorrel, qwinquefoliate,

as in potentilla, &c.

Pinnate, leaves arranged on each side of a

common petiole, like the barbs of a feather in

the shaft.

Decompound, where the common petiole is

subdivided into other petioles, being compound

leaves, as in mimosa, fig. g.*

Supradecompound, are those in which the

secondary petioles ai'e divided into tertiary

petioles, bearing leaflets, fig. h.

We now proceed to explain the functions of

these essential organs of plants.

Leaves, as before observed, are formed of three

principal parts, namely, abundlc of vesselscoming
from the stem ; cellular substance, which is a

prolongation of the herbaceous envelope of the

bark ; and, lastly, an outer skin or epidermis, by
which they are covered in their whole extent.

The bundle of vessels constituting the petiole.

• Particular explanations of all tlio terms will be
fnnnd in tlie glossary at the end of tliia work.

when this organ is present, consists of trachesp,

false tracheae, and porous vessels. They are ex

temally enveloped by a layer of the herbaceous

substance, which is prolonged over them when

they come ofl^ from the stem. Bv their expan-
sion and successive ramifications, they form the

network of the leaf. The meshes or empty

spaces which they leave between them are filled

with cellular tissue coming from the bark. This

tissue is sometimes wanting, as when the leaf

consists of vascular network alone, presenting
the appearance of a kind of lattice-work or

lace.

The epidermis which covers the surface

of the leaf is generally thin and very porous,

especially on the under side. The two layers

of this organ, seen upon the upper and under

surfaces of the leaf, cover the part which is

formed by the vascular fibres and cellular tissue.

This organ is very thin, in flat and membranous

leaves; but in such as are thick and fleshy, as

those of succulent plants, it is greatly developed,

and gives the leaf its form.

The stomata or pores which are observed on

leaves, are, according to some authors, nothing
but the upper orifices of the sap-vessels ; while

others maintain that they transmit air.

The leaves and roots are the principal organs

of absorption and nutrition in vegetables. The

former absorb from the atmosphere the substances

which are subservient to growth, and hence they
have been called aerial roots. They are also

subservient to other purposes of gi'eat importance
in the economy of plants. They transpire and

exliale the fluids which have become useless to

vegetation, and it is by their agency that the

sap is freed of the watery juices which it con-

tains, and acquires all its nutritive qualities.

It is chiefly by the pores situated on the lower

surface of the leaves of woody plants that the

watery vapours and gases diff^used in the atmos-

phere are absorbed ;
and hence this surface is

softer, and less smooth than the upper, and is

generally covered by a light down which is

favourable to this absorption ;
while the upper

surface, on the contrary, is smoother, generally

glabrous, and throws off the fluids which are

useless for the nutrition of the plant. This ex-

cretion is named transpiration in vegetables.

The leaves of herbaceous plants, being nearer

the ground, and immersed in a constantly humid

atmosphere, absorb equally I)y both surfaces.

The knowledge of this fact we owe to the cele-

brated Bonnet. The most complete sot of ex-

periments, upon the absorbent power of the

leaves, is detailed by that naturalist. Satisfied

that leaves are furnished with absorbent organs
for the purpose of taking in moisture, his object

was that of ascertaining whether the absorbent

power of both surfaces was alike. With this

view he filled several vessels with water, on the
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top of which he placed a number of leaves, some

having the uppur, and others the under surface

applied to the water, so as that they only floated

in it, but were not immersed. If the leaf re-

tained its verdure longest with its upper surface

applied to the water, the absorbing power of the

upper surface was to be regarded as the greatest ;

but if it retained its verdure longest with the

under suiface applied to water, then the absorb-

ing power of the under surface was to be regarded
as the greatest. The experiment was made in

the spring and autumn, the temperature being
between five and ten of Reaumur, and the leaves

employed being such as were fully expanded.
The result was as follows. Out of fourteen

lierbs, of different families, selected for the pur-

pose of experiment, the leaves of six—the wake-

robin, kidney bean, sun flower, cabbage spinach,
and small mallow, were indifferent to the mode
in which they were applied to tbe watT, and

were found to retain their verdure equally long,
whether moistened by the upper or under surface.

The rest, the plantain, white muUein, great mal-

low, nettle coxcomb, purple leaved amaranth,
marvel of Peru, and balm were not indifferent

to the mode in which they were applied to the

water, but retained their verdure longest when
moistened by the upper surface. The following
are the most remarkable examples of the relative

capacity of the different surfaces. The leaf

of the nettle, when moistened by the upper sur-

face, lived two months ; but when moistened by
the under surface, only three weeks. The leaf

of the amaranth, when moistened by the upper

surface, lived three months ;
and when moistened

by the under surface, only seven or eight days.
The leaf of the mullein, when moistened by the

upper surface, lived five weeks
;

and when
moistened by the under surface, only five days.
A leaflet of the French bean absorbed also a

sufficient quantity of moisture to nourish

another leaflet that was still attached to the same

footstalk, though not touching the water. Out
of sixteen trees, or shrubs, of different kinds,
selected for the purpose of experiment, the leaves

of only two, the lilac and aspen, retained their

verdure equally long, by whatever surface they
were moistened. But the leaves of the others ;

the vine, pear, cheiTy, px-une, apricot, walnut,

mulberry, oak, hazel, rose, &c., retained it longest
when moistened by the under surface. The

following are the most remarkable examples of

relative capacity. The leaves of the white

mulberry, when moistened by the under surface,
retained their verdure for nearly six months

;

but when moistened by the upper surface, they
retained it for only five or six days. The leaves

of the vine, poplar, walnut, faded almost as soon

when moistened by the upper surface, as when
left without water altogether. The leaves of

tlic hazel and rose, when moistened by the under

surface, absorbed a suflicient quantity of mois-

ture to nourish also other leaves on the same

branch, though not touching the water. But as

the foregoing experiments on leaves were made
on such only as were detached from the plant,

it may be said that they are not well calculated

to become the ground of any general conclusion ;

and that they do not represent to us what ac-

tually takes jjlacc in growing vegetables. But
if we appeal to the actual facts which take

place in nature, we shall find that they are con-

firmatory of the above experiments. If after

a long drought a fog happens to take place be-

fore any rain fall, so as to moisten the surface

of the leaves, the plant begins to revive, and to

resume its verdure long before any moisture can

have penetrated to the root. Hence, it follows

incontestibly that moisture has been absorbed

by the leaf, because it is impossible to account

for the change that has been effected, except by
such absorption. But the efficacy of rains

themselves, and of artificial waterings, may be

accounted for upon the same principle ; for they
have not always penetrated to the root when

they are found to liave given freshness to the

plant; and, indeed, many plants will thrive

merely by having their leaves kept moist, though
no water should reach the root at all. The same

thing might be said of the immersed /mc«, many
of which, being totally destitute of root, and

constituting merely a sort of frond or leaf, ab-

sorb the nourishment necessary to their support

by the whole of their surface. The moisture

then entering the plant as food, is taken up by
means of the absorbent pores of the epidermis,
not only of the root and leaf, but often, as may
be presumed, of the other parts of the plant also,

at least when they are in a soft and succulent

state. Bonnet has shown that most leaves ab-

sorb moisture better by the one surface than

the other; and it is known that some surfaces

do actually repel it, as may be seen in the leaves

of the common cabbage, after a fall of rain or

dew, when the drops roll along the upper sur-

face without wetting it, or lodge in its folds and

hollows, like globules of quicksilver. This is

the case also with all such plants as are covered

with bloom. It is probable, therefore, that all

such surfaces as repel moisture, are fitted rather

for the inhalation of air. Grew first established

the importance of air to the life of plants, and

conjectured that it was absorbed by the leaf.

Papin, with a view to ascertain the point in ques-

tion, introduced into the receiver of an air pump
an entire plant, root, stem, and leaf. The con-

sequence was, that on the exhaustion of the air,

the plant very soon died. He then introduced

a plant by the root and stem only, while the

leaves were still exposed to the influence of the

air. In this case, the plant lived much longer
than in the former, and warranted him, as ho
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thought, to conclude that leaves are equivalent
to the lungs of animals. Another argument in

support of the doctrine was deduced from Du
Hamel's experiment of besmearing the surface

of the leaf with oil, in consequence of which
treatment it soon died, owing, as it appeared, to

the exclusion of air. Modem chemistry has af-

forded us many other proofs of the functions ofthe

leaves of plants. The experiments of Priestley,

Ellis, Decandolle, and others, hav^e fully estab-

lished both the absorption and exhalation of

gases through the medium of the leaves.

From some recent experiments also it appears
that vegetables, by decomposition of moisture,
can supply an atmosphere to themselves ; and

thus, that plants will grow and thrive when in-

closed in glass cases, perfectly impervious to ex-

ternal changes of atmosphere, simply by decom-

posing the water of the moist soil, with which

they are furnished.*

The decomposition of the carbonic acid ab-

sorbed from the air is effected in the parenchyma
of the leaves, as well as in all the other green
and herbaceous parts of the vegetable. When
vegetables are exposed to the action of the sun,

theyare decomposed, the air retaining the carbon,

and disengaging the oxygen. The reverse takes

place when they are withdrawn from the influ-

ence of light, in which case they extract from

the air a portion of its oxygen, which they re-

place by disengaging an equal quantity of car-

bonic acid gas. It is well known that vegetables,

when removed from the influence of the sun,
become blanched

;
in other words, lose their green

colour, are rendered soft and watery, and contain

a larger proportion of saccharine principle. But
we shall speak more particularly of the phe-
nomena of absorption and transpiration, when
we come to treat of nutrition in plants.

The leaves are susceptible of certain motions

evidently depending upon the in-itability of

which they are possessed. This property in

plants is clearly established by numerous and

authentic facts. If a branch, still attached to

its stem, be so placed that the lower surface of

the leaves is turned upwards, these will be seen to

turn gradually round and resume their natural

position. This fact may be daily observed in

pruning and palisading espaliers; such as the

peach, the vine, &c.

Compound and articulated leaves, orthose whose

leaflets are attached by a joint to the common

petiole, present the most remarkable motions.

Thus the leaflets of many legumines, whose

leaves are all articulated, have a different posi-

tion at night from that which they occupy in

the day. Linna;u3 called this singular pheno-
menon the sleep of plants. The leaflets of the

* The apparatuii for this purpoae shall be described

Bftcrwards.

acacia, for example, are extended nearly in a

horizontal direction at sunrise
;
but as the day

advances, they gradually rise, and at length be-

come almost vertical, falling again as the day
declines. Other plants present similar pheno-

mena, depending upon the influence of light, as

may be inferred from the ingenious experiments
of Decandolle. That excellent botanist having

])laced some plants with compound leaves in a

dark cellar, changed their hours of sleeping and

waking, by depriving them of light during the

day, and exposing them to a strong light at

night.

The leaves of certain plants also perform mo-
tions depending upon irritability, and which can-

not be attributed to the influence of light alone,

as in the sensitive plant. The slightest shock, the

least agitation of the air, the shadow of a cloud

or of any other body, the action of the electric

fluid, heat, cold, irritating vapours, such as

chlorine, or nitrous gas, each of these is sufficient

to cause its leaflets to perform the most singular
motions. If one of them be touched, it raises

itself against the one which is opposite to it, and

presently all the other leaflets of the same stalk

perform a similar motion, until at length they
cover each other like tiles on the roof of a house.

The leaf itself soon after bends towards the

ground. But, in a short time, if the exciting
cause has ceased to operate, all these parts which

seemed withered, resume their natural aspect and

position.

That singular plant the liedysarum gyrans,
which is a native of Bengal, presents very re-

markable motions. Its leaves are single, and

have two small lateral stipules. The two stipules

perfonn a twofold motion of bending and twist-

ing upon themselves, which in the one appears
to be independent of that of the other; for one of

them sometimes moves with rapidity, while the

other continues at rest. This motion takes place
without the intervention of any external stimulus,

and is not suspended at night. The motion of

the leaflet, on the contrary, appears to depend

upon the action of light, and ceases when the

plant is withdrawn from it.

3ii, The fly-trap {Dioruea,

Muscipula,) a native of

Nortli America, has two
lobas connected by an inter-

mediate hinge, at the extre-

mity of its leaves. When
an insect or any other body

' f^ touches and irritates one of

the small glandular bodies

which are observed on their

upper surface, the two lobes

quickly rise, approach each

other, and seize the insect by which they were

irritated. From this circumstance, the plant
has received the vulgar name offly-trap. But it
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is to be remarked, that the only irritable ])arts

in this leaf are the two or three small glandular

points whicli are observed on its upper surl'ace.

The movements of plants, unlike those of the

higher orders of animals, are effected by organs
situated in the part where the movements take

place. In the collar of the sensitive plant there

is nothing similar to muscles
; yet, while the

collar is the scat of motion, as is shown by its

incurvations when the leaves are irritated, it is

at the same time the seat of mechanism, by
which motion is effected. In the sensitive plant

there is a long leaf stalk, the base of which

swells out into an oval collar, and a similar, but

smaller collar, surrounds the base of each pin-

nula where it joins the leaf-stalk, and also each

leaflet at the point of its .attachment. The centre

of the collar is a bundle of vascular tubes, around

which is formed a structure consisting of numer-

ous oval transparent bags, dispersed through a

cellular tissue, with minute corpuscles intermixed.

If all the spongy part of the collar be removed

from around the central bundle of vessels, the

footstalk no longer bends when the leaf is irri-

tated ; if the lower half only of the collar be re-

moved, the footstalk bends, but cannot be res-

tored to the erect position ;
when the irritating

curve is withdrawn, and if the upper half only
be removed, the footstalk remains always un-

naturally erect, and does not tend down as usual

in the dark, or on the application of external

stimuli. Hence the motions of the sensitive

leaf are effected by an organic action of the

half of the collar, opposite the side towards

which incurvation takes place. The movements
of the two pinnulse on the leafstalk, and of the

several pairs of leaflets in each pinnula, are af-

fectedby the same kind of mechanism andactions.

This action is in its nature intimately con-

nected with the afflux of sap ; for where a proper

supply of moisture is withheld, stimuli fail to

excite motion, and when a slice of the collar is

immersed in water, it immediately bends itself

towards what was the side next the centre of

the leafstalk. This movement and the whole
.iction of the collar depends, according to Dutro-

chet, on the cells becoming tinged with sap, ac-

cording to his theory of endosmose, which will

be explained when treating of the motions ofthe

sap. It may he sufficient to explain here, how-

ever, that in all cases where the incurvation of

vegetable leaves, or stalks, or tendrils occur, it has

been found, that the j)art where the incurvation

takes place, is supplied with vesicular corpuscles,

as Dutrochet tenns them, diminishing in magni-
tude from the convex to the concave side of the

curve, the effect of which structure must be,

that when the part is supplied with a fluid less

dense than the contents of the corpuscles, the

larger bodies become most turgid by the flow of

sap into them. Incurvation to the opposite side

must therefore be always produced in such cir-

cumstances. There is little difficulty, then, in

comprehending how the afflux of sap into the

side containing the larger cells, causes incurva-

tion of the opposite side inwards ;
in fact if a

thin slice of it be immersed in water, it imme-

diately bends towards the side which was next to

the centre of the leafstalk ;
and if it be, on the

contrary, immersed in a heavier fluid, as strong

syrup, it unfolds itself, and bends over to the

opposite side. These facts explain sufficiently

the mechanism by which the movements of

the sensitive plant are produced, but they do

not throw any light on the power which exter-

nal stimuli have in exciting this mechanism; they
do not determine why the flow of the sap causes

the incurvation of the upper spring of the collar

to predominate over the lower, when the leaf-

stalk bends downwards, or why after a little re-

pose the lower spring resumes its predominance,
and raises the leafstalk.

Fall of the Leaves. A period arrives every

year, when most vegetables are stripped of their

leaves. It is commonly at the end of autumn,
or the beginning of winter, that trees lose their

foliage. But the occui'rence does not take

place at the same period in all plants. It is ob-

served, in general, that the trees whose leaves

are earliest expanded, are also those which lose

them first, as is seen to be the case with the

lime, the horse-chestnut, &c. The elder forms

an exception to this rule
;
for its leaves appear

at an early season, and are very late in falling.

The common ash presents another peculiarity :

its leaves are very late in coming out, and fall at

the end of summer.
Petiolate leaves, and especially those which

are articulated upon the stem, detach them-

selves sooner than those which are sessile, and

still more so than those which encircle the stem.

In genera], in herbaceous plants, whether annual

or perennial, the leaves die along with the stem,
without previously separating. Plants which

annually shed their leaves are termed Decidvous.

On the other hand there are trees and shrubs

which remain always adorned with their foliage ;

these are the resinous species, such as pines and

firs, or certain vegetables whose leaves are stiff

and leathery, as the myrtles, alatemi, rose-

laurels. These are named Evergreen trees.

Although the fall of the leaves generally takes

place at the approach of winter, cold is not to be

considered as the principal cause ofthis phenome-
non. It is much moi-e natural to attribute it to

the cessation of vegetation, and the want of

nourishment which the leaves experience at that

season, when the course of the sap is intei-rupted.

The vessels of the leaf contract, dry up, and,

soon after, that organ is detached from the twig
on which it had been developed.
The various tints of the autumnal leaf, such as
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yellow, red, brown, are owing to the different

degrees of oxidation of the matters contained in

the desiccated juices of the leaf; not unfrequently
the colour is influenced by numerous minute

fungi which spring up on the surface of the de-

caying leaf. How beautiful are the mellow

tints of an autumn forest ! more deep and gorge-

ous, though not so full of hope and joy, as the

light budding appearance of spring. A late tra-

veller thus remarks of the foliage of the south-

ern hemisphere :

" In South America, Australia, and the Cape of

Good Hope, tlie trees are all evergreens. The
inhabitants of these and the intertropical regions

generally, thus lose, perhaps, one of the most

glorious, though to our eyes common spectacles

in the world, the first bursting into full foliage

of the leafless tree. They may however say,

that we pay dearly for our spectacle by having
the land covered with mere naked skeletons for

so many months. This is too true, but our senses

thus acquire a keen relish for the exquisite

green of the spring, which the eyes of those liv-

ing withm the tropics, sated during the long year
with the gorgeous productions of those glowing
climates can never experience."

*

The size of the leaf, as well as all the other

qualities, varies according to the species of plant
on which it grows. Nor is it always the largest

plant that has the largest leaf. The leaf of

Caltha palustris, an humble herb, is larger than

the leaf of the oak, though a lofty tree. The

largest leaf produced on any British plant is that

of the Tmsilago petasites, and yet it is diminu-

tive compared with the leaves of many plants of

tropical climes. The leaf of StreliUia regina

grows to the height of three or four feet, and is

eighteen inches at its greatest breadth, yet there

are many still larger. The leaves of the mag-
nificent banana have been known to grow to

the extent of ten feet in length, by two feet at

the base ; hence some fancy ^Titers have set

them down as tlie leaves which our first parents

employed to clothe their nakedness. The leaves

of some of the palms are from ten to fifteen feet

in length, and even the smallest leaflets are three

feet. A tree in full foliage affords a most grate-
ful shade both to man and animals, especially
under tropical suns, where indeed the foliage is

largest and most luxuriant ; even in temperate
regions, the cool canopy of a wide spreading
tree, and the pleasing and refreshing green of

its foliage, are grateful luxuries during the heats
of summer. Hence the fame of the celebrated

groves of Arcadia, where Plato and his succes-

sors delivered their lectures in philosophy; and
the cool and shady, though less classical avenues,
of lime and chestnut trees of our own country.

* Darwin's Natural History of a Voyage to South
America.

The odour of some leaves is extremely grateful,

particularly when bruised with the hand, as the

myrtle, balm, thyme, and many others. Some
leaves retain this aromatic flavour for several

years, even in a dried state, as is the case of

verbena and lavender. The leaves of many of

the geranium tribe are extremely sweet scented,

and the odour of many others are well Jcnown.

The leaves of cei-tain vegetables are extensively
used as articles of food, such as cabbage, lettuce,

celery, parsley; and cultivation has greatly altered

and inhanced them as dietetic substances. The

grasses, and every species of green herbage, also

form the food of a large proportion of animals.

There is scarcely a leaf of almost any species of

plant but what is not appropriated as the food of

certain insects. Leaves are also used as medi-

cines; such are tlie leaves of foxglove, senna,

and others.

CHAP. X.

THE STIPULES.

The Stipules are organs connected with the

leaves, existing only in the dicotyledonous plants,

though not always present. They are small

scale-like or leafy appendages, at the point where

the leaves come off from the stem, and are com-

monly in paire, there being one on each side of

the petiole, as in the hornbeam and lime. They
are more frequently free, not being attached to

the petiole ; but, at other times, tliey are united

to the base of that organ, as in the genus Rosa.

The Stipules afford excellent cliaj-actei-s for

the arrangements of plants. When a vegetable
of a natural family has these organs, it is very
seldom the case that all the others are not equally

provided with them. Thus they exist in all

plants of the families of Leguminosce, Rosaceoe.

Tiliaceos, &c. As they fall off very easily when

they are free, their absence might sometimes

induce one to suppose a plant destitute of them ;

but this error may easily be avoided by observ-

ing that they always leave on the stem, at the

place where they were attached, a small cicatrix,

or scar, which attests the fjict of their having
existed.

In the coffee, cinchona, and other similar

plants, the stipules are situated between the

leaves, and appear to be nothing more than

abortive leaves. In fact, in the same family of

our climates, such as the galiums, they are sub-

stituted by true leaves, which then form a whorl

around the stem. Some plants, as the barberrj',

have single stipules. Where there are two, they
are always distinct from each other; but some-

times they unite and are connate, as in the hop.
The stipules may be united within the axil of



OF STIPULKS. 45

tLe leaf, between tlie stem and the petiole, in

which case they are said to be axillar, as in

Melianthus major. The stipules vary greatly

in their nature and consistence. Thus they may
he foliaceoitu, or similar to leaves, as in the com-

mon agiimony ;
membranotis as in the fig and

magnolia ; spinescent, or thorny, as in the jujube

and the gooseberry.
With respect to duration, some fall off before

the leaves ; as in the common fig and the lime.

Others are merely caducous, or fall at the same

timeas the leaves, as is the case in thegenerality of

plants. Lastly, there are others which continue

for a longer or shorter time after the leaves have

fallen ;
as in the jujube, the gooseberry, &c.

The use of the stipules appears to be to pro-

tect the leaves before their expansion, as is evi-

dently showTi by their relative disposition in the

buds of some families of plants.

The Tendrils or 34.

Cirrhi. Those are cer-

tain appendages, fig. a, b,

generally filamentous,

situated on different parts

of the plant, simple or

branched, and wliich

twist themselves, in a

spiral form, around

neighbouring bodies,

thus serving to support
the stem of weak and

climbing plants.
"

Tendrils are in all cases abortive organs. Some-

times, they are floral peduncles, which have been

greatly elongated, as in the vine, and are occa-

sionally seen to bear flowera and fi-uits; some-

times they are formed of petioles ;
and at other

times they are altered stipules, or even abortive

twigs. Not unfi-equently, the leaves themselves

are rolled >ip at the extremity, and thus consti-

tute a kind of tendrils, as in the pink. The re-

lative position of the tendrils deserves to be care-

fully attended to, as it indicates the organ for

which they are substituted. Thus in the vine

they are, like the clusters of flowers, opposite to

the leaves, which shows them to be abortive

clusters. They are axillar in the passion-flowers ;

petiolar in lathi/rus latifoliits and fximaria vesica-

ria; peduncular in the vine; stipular in certain

species of smilax. Lastly, they may be simple,
as in Bryonia alba, or branched, as in cob<ea scan-

dens.

Tlie name of claspers is given to the kind of

roofs which climbing plants sink into the bodies

on which they raise themselves, as in the ivy ;

while that of slickers is given to the very slender

filaments which are met with on the surface of

claspers, and which appear to be destined to

absorb the nutritious parts contained in the body
into which they are inserted.

Spines or thorns d, are sharp-pointed organs,

formed by the prolongation of the internal tissue

of the vegetable; while prickles c, originate

only from the most ex-

». temal part of plants, that

is, from the epidermis,

from which they may
be detached with the

greatest ease.

The origin and nature

of the spines are not

less variable than their

seat. They are substi-

tuted for the leaves in

certain African species of

asparagus, and for the

stipules in the jujubeand

the goosebeiTy. Very frequently they are merely
abortive twigs ;

as in the sloe, which, on being

transplanted into a good soil, changes its spines

into twigs. The trunk of some trees is so cov-

ered with spines as to render them inaccessible.

According to their situation and origin, they

are cauline, when they spring from the stem
;
as

in the cactus: terminal,\\\ieut\\ey are developed

at the extremity of the branches and twigs ;
as

in the sloe ; axillar, when they are situated in

the axilla of the leaves ;
as in the citron: iufra-

axillar, when they spring from beneath leaves

or twigs ;
as in the goosebeny.

Prickles have been considered by some physio-

logists as indurated hairs. They adhere but

slightly to the parts on which they are observed,

and may easily be detached from them, as is seen

in the rose. The modifications which they pre-

sent with respect to situation, form, &c. are the

same as in the spines.

Among other appendages of plants, may bo

mentioned the singular cup of the neptnthes

distillatoria, or pitcher plant. Attached to the

extremity of its long slender leaf, is a body ex-

actly resembling a water pitcher, furnished with

a lid or covering, which opens and shuts accord-

ing to the absence or presence of the sun, or the

degree of heat. In this cup is contained a

quantity of pure water, secreted from the juices

of the plant. What purpose this secretion serves

in the economy of the particular vegetable, has

not been ascertained ;
a more particular account

of the plant will be given afterwards.

CHAP XI.

NUTRITION OF VEGETABLES, AND ASCKNT

OF THE SAP.

We have now finished the description of the

organs which contribute to the nutrition of the

plant, including the roots, stem, and leaves, with

the various minute cells and vessels of which
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they are composed. It remains now to explain
the manner in whicli tlie nutritive matters are

taken into the plant, and thence circulated and

elaborated, so as to become part of the organized
structure of the vegetable. In this description,

however, we shall confine ourselves at present

chiefly to the course of the juices in the sap

vessels; as after describing the remaining organs
of plants, we shall have to return to the physi-

ology of vegetation, properly so called.

A plant then, ns we have seen, is an organized

body, with a variety of structure suited to the

various purposes of nutrition. Before it can

exhibit the phenomena of life, and grow, and
increase in bulk, certain external stimuli are

necessary. These are, in the first place, a supply
of certain nutritious matters held in solution by
water, or in the form of gas or air. The other

stimulants are heat, light, and electricity. Water
is the necessary vehicle of the nutritious sub-

stances of plants ; but it is also decomposed, and
its constituents, hydrogen and oxygen, enter into

their composition. It is not the sole nutriment
of these, however, as was supposed by the older

naturalists ; for if a plant be made to vegetate
in pure or distilled water, without access to any
other substance, it will soon perish. Carbon,
silex, lime, soda, potass, the oxides of iron, and
some other metals, all enter into the vegetable
structure through the medium of the moist soil.

The air of the atmosphere also aflx)rds oxygen,
both in its simple state and combined with car-

bon, forming carbonic acid. Nitrogen, the other

ingredient of the atmosphere, also enters in small

proportion into their substance.

Various experiments have been instituted, to

show that plants really obtain the various matters

of which they are composed, from the soil and

atmosphere. Thus, two grains of buckwheat
were made to germinate in a little pure sulphur,

placed in a platina cup, and moistened with dis-

tilled water, over which was put a glass bell,

the more carefully to exclude all foreign matters.

In the course of a few days the seeds germinated,
and at the end of a fortnight had thrown out
roots and leaves. The whole was now collected

and analysed, and their product exhibited exactly
the same proportion of phosphate and carbonate

of lime, and silex, that the same weight of other

similar seeds contained, which had not been sub-

jected to germination.
Before proceeding to detail the various experi-

ments illustrative of the absorption and ascent

of the sap in vegetables ;
we shall shortly des-

cribe the process as it is now supposed to take

place according to the most recent investigations ;

and for this purpose we shall use the annexed

diagram.
The juices of the moist soil are absorbed by

the roots a a, by means of minute spongioles
attached to the extremities of these roots. This

watery fluid having entered by the roots, mingles
with the sap already in the stem of the plant,

ita.

and mounts upwards by vessels near the central

parts of the woody fibre surrounding the pith,
as represented by the dotted lines b b

; having
traversed the trunk it then enters the branches,
and at last reaches the leaves

;
here it combines

with air absorbed fi-om the atmosphere, through
tlie pores or stomata of the leaves, c c. It here

also gives off its supei-fluous water, and altogether
becomes a different kind of fluid from what it

was in its ascent. It now constitutes the proper

juice or nutritious fluid of the plant, and again

descendsfromtheleaves, through a series ofsimple
tubes in the liber or bark d d, and then is de-

posited so as to form new wood bark, and other

]iarts of the plant. Such is the process whicli

has been called the circulation of the sap.
We are indebted to the celebrated natural

philosopher Hales, for demonstrating by the most
accurate and ingenious experiments the prodi-

gious power of suction, of which the roots and
branches are possessed. He exposed one of the

roots of a pear-tree, cut off its extremity, fitted

to it one of the ends of a tube filled with water,

having the other end immersed in a mercurial

trougli, and in six minutes the mercury rose

eight inches in the tube. To measure the force

with which the vine absorbs humidity in the

ground. Hales made an experiment, the results

of which might appear inaccurate and exagger-

ated, had they not been verified of late years by
Mirbel, who repeated the experiment. The

English philosopher, on the 6th of AprO, divided

a vine shoot without twigs, of about seven or

eight lines in diameter, and at a height of thirty-
three inches above the ground. lie then fitted

to it a doubly bent tube, which he filled with

mercury up to the curve which surmounted the

transverse section of the stem. The sap which
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issued had sufficient force to raise tlie column of

mercury tliirty-two inches and a half above its

level, in a few Iiours. Now, the weight of a

column of air of the height of the atmosphere
is equal to that of a column of mercury twenty-

eight inches high, or of a column of water of

the heiglit of about thirty-three feet. In this

case the force witli wliich the sap rose from the

roots into tlie stem, was much greater than the

pressure of the atmosphere.

Many facts and experiments demonstrate the

office whicli the leaves perform in the pheno-
mena of suction and absorption. Tlius, a

branch detached from tlie tree of which it formed

part, still absorbs with great power the iluid in

which its extremity is immersed. The same

action takes place when it is turned upside

down, and its summit is immersed in the water,

its absorbent power suffering no diminution. In

summer, we see that the heat of the sun causes

tlie plants which ornament our gardens to shrivel

and fade
; but when we examine them at night

or in the morning, we find that the dew which

the leaves have absorbed has restored their fresh-

ness and vigour.
If a plant be entirely stripped of its leaves, it

will soon perish, because the absorption wliich

tal^es place by the roots is insufficient to supply
all the materials necessary for its nourisliment.

In many vegetables, and particularly in tlie

genus cactus, and other succulent plants, whose

roots are very small, and which commonly vege-
tate on rocks, or in the shifting sands of deserts,

it is evident that the absorption of the nutritious

fluid is almost exclusively performed by the

leaves and the other parts exposed to the atmos-

phere ;
for the smallness of the roots, and the

extreme dryness of the soil in which tliey grow,
would otherwise prevent them from vegetating.
From what has been said, it will be seen that

the absorbent surface of vegetables, compared
with tlieir general volume, is incomparably

greater than in animals.

Course of the Sap. The sap is the colourless

and essentially watery fluid which the roots ab-

sorb in the eartli, and the leaves in the atmos-

phere, for the purpose of supplying nourishment
to tlie plant. It contains in solution the true

nutritious principles, and deposits them in the

interior of the plant, as it passes through its

tissue.

The older phj'siologists were long in doubt

respecting the part of the stem through which
the ascent of the sap takes place ; some believing
it to be the pith, while others considered the

bark as the seat of this singular phenomenon.
But wlien recourse was had to direct experiments,
it was shown that both these opinions were alike

erroneous. In fact, the course of the sap is per-
formed through the woody layers. The lym-
phatic vessels distributed in the wood and al-

burnum, serve as canals for the transport of this

nutritive fluid; and the part nearest the medul-

lary tube appears to be the principal seat of tliis

ascent. If a branch, or a young plant, be im-

mersed in a coloured liquid, the traces of the

absorbed fluid may be followed, esj ecially in the

vessels near the medullary tube, whereas none

of it will be seen either in the pith or in the

bark. Coulon accidentally discovered this fact.

He had a row of large poplars cut down, when
in one of them which had been circularly sawn,
and had fallen, but which still held to the stump

by its centre, he saw bubbles of liquid and air

rising from the inner fibres, and emitting a very
distinct sound. He then tried some experiments
on the trees which still remained to be cut down.

Thus, on having them bored with a large auger,

he found that the fragments which were taken

from the outer layers of the wood were nearly

dry, that they became moister as the auger went

deeper, and that when it had arrived at the

centre of the stem, the sap began to flow out at

the surface. These experiments were laid before

the Academy of Sciences, and Desfontaines and

Thouin, who repeated them, confirmed their

accuracy. This fact then, evidently proves that

the ascent of the sap takes place in the woody
layers, and especially in those wliich are nearest

tlie medullary canal. It has also been shown

by experiment, that the progress of the sap is

not arrested in trees deprived of their bark, and

in which the pith is more or less obstructed ;

while in trees from wliieli all the woody layers
are removed, it no longer takes place, although,
in such as have only a small cylinder of woody
layers remaining, the sap may still continue to

ascend, as is tlie case in hollow trees, and espe-

cially willows, the trunk of which is very fre-

quently carious in the interior.

In tlius passing through the layere of the

wood, in its progress upwards, the sap communi-
cates with the lateral parts and branches of the

stem, cither directly by j unction of their vessels, or

by gradually diffusing itself through the minute

pores with which the canals that transport it are

perforated. The water, which forms the essential

basis of the sap, gives off in its progress, and

deposits in the vegetable tissue, that matter with

which it is impregnated, and which is destined

for the nutrition of the plant, and the reparation

of its expended fluids.

When treating of the suction of the roots, we
mentioned the experiments of Hales, proving
the force with which the ascent of the sap takes

place in a stem even of small diameter, it acting
with more power upon the mercury tlian a

column of air equal to the height of the atmos-

phere. Bonnet has also made experiments for

the purpose of determining the rapidity with

which the sap may rise. Thus, on immersing
two stalks of the kidney bean in coloured fluids,
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he found tliat the latter rose sometimes half an

inch in half an hour, sometimes three inches in

one hour, and sometimes four inches in three

hours.

From the ohservations and experiments of

Professor Amici, it would appear that the fluids

contained in the vessels, or in the areolse of the

cellular tissue of plants, move and circulate in

each of these vessels or cells, quite independently
of the manner in which they move in the others.

Each cavity, he says, constitutes a distinct organ,
and in its interior the fluid moves in a circulat-

ing manner, independentlj' of the particular

circulation which takes place in each of the

adjacent cavities. It was chiefly on Chara vul-

garis, Ch. fexilis, and Caulinia fragilis, aquatic

plants whose organization is more easily per-
ceived on account of the transparency of their

elementary piu-ts, that Professor Amici made his

ohservations. The motion of the fluid in each

cavity of the cellular tissue, or in each vessel,

may be distinctly perceived, on account of the

solid particles which float in the fluid. These

particles, which are globules of extreme minute-

ness, and sometimes of a very decided green

tint, are seen ascending along one of the walls

of the cavity, and, on arriving at the horizontal

partition which separates the cell from the one

above it, clianging their direction, and following
a horizontal course until they reach the opposite

wall, when they descend along it to its lower

part, where their course again becomes horizon-

tal ; after which they recommence the same

route. In the same vessel there are thus always
four different currents, an ascending, a descending,
and two horizontal ones, in opposite directions.

It is very remarkable that the direction of the

motion in each vessel does not seem to have any
connection with that which takes place in the

neighbouring tubes. Thus sometimes two vessels

in mutual contact present the same motion, while,
in those which suiTound them, a directly opposite
motion is observed in the fluids.

The same observer has also remarked, that no

globule is seen passing from one cavity into

another. "
However," says he,

" I do not pre-
tend to maintain tliat the fluid contained in a

vessel, does not, when circumstances require it,

penetrate into the neighbouring vessels. I am
even persuaded that this transfusion is necessary
for the development of the plant ; })ut it is only
the most fluid and subtile part of the juice that

can penetrate through the membrane invisibly,

by passing through holes which the eye, assisted

by the microscope, is unable to perceive."
Some have attributed the cause of this inde-

pendent motion of the fluid, to the instability

possessed by the membrane of whicli the tubes

are formed. Professor Amici is not of this

opinion ; but thinks he recognises the moving
power of the fluid in the small green or trans-

parent grains lining the walls of the tubes where

they are disposed in rows, and whicli, by an

action similar to that of the voltaic piles, produce
the motion of the fluid. These green grains are

evidently the same as those which Dutrochet

considers as the nervous system of vegetables.

But what is the cause of this ascent of the

sap ? How can that fluid lise from the roots to

the upper part of the stem? It may well be

supposed that each of the older physiologists
must have had an opinion of his own to account

for this surprising plienomenon.
Grew attributed it to the action of the utricles.

That author, who considered the vegetable tissue

as formed of small utricles, placed in juxta-posi-

tion, one above another, and all communicating
together, thought that when the sap had once

entered into the lower utricles, they contracted

upon themselves, and pushed it into those im-

mediately above
;
and that, by this mechanism,

the sap at length reached the summit of the

plant. Malpighi, on the other hand, attributed

the ascent of the sap to its alternate rarefaction

and condensation by heat. De La Hire, who

supposed the sap-vessels to be furnished with

valves, like the veins of animals, thought that it

depended upon this arrangement. Perault im

agined it to lie produced by a kind of fermentation.

Lastly, many persons have compared the pro-

gress of thesap in the vegetable tissue, to theascent

of fluids in capillary tubes. But it will readily
be seen that such hypotheses are insufficient to

account for the phenomena in question. If they
were owing to the capillarity of the sap-vessels,
their action would necessarily be independent of

external circumstances, and even of the life of

the plant; but this is not the case. Every
person knows that the sap no longer circulates

in a plant deprived of life. Life has therefore a

direct and powerful action upon the exercise of

this function. In the suction performed by the

roots in the soil, a peculiar vital power has been

admitted, on which depend all the phenomena
of vegetables, and which fonns the distinctive

character of living beings, and withdraws them
from the influence of physical and chemical

agents ; this power has also been resorted to for

explaining the progress of the sap. In short,
if all the phenomena of vegetation were produced

by the action of mechanical or chemical agents

alone, by what characters could we distinguish

vegetables from inorganic objects? We must
therefore admit in vegetables, as in animals, a

peculiar vital power which influences all their

functions. But although this vital power be
the agent by which the ascent of the sap is pro-
duced, certain internal and external causes may
facilitate the exercise of this phenomenon.
Among the external causes are to be ranked

temperature, and the influence of light and

electricity. It is generally known that a high
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temperature is singularly favourable to the pro-

gress of the sap. In winter, the tree is full of

sap, but it is thick and stagnant. In spring, tlie

return of heat causes the ascent of the juices in

the vessels of the stem, wliich seemed to be

obstructed by them. Liglit and the electric

fluid have also a decided influence upon tlie

phenomena of tlie progress of the sap. It is well

known that when tlie atmosphere is long charged
with electricity, vegetables acquire a great de-

velopment, which necessai-ily implies that the

sap moves with more rapidity and power. Cer-

tain internal causes, inherent in the vegetable

itself, appear also to act upon the ascent of the

sap. Of this kind are the greater or less quantity
of cortical pores which the vegetable presents,
and the greater extent of its surface. These two
circumstances are evidently favourable to the

rapidity and force of the progress of the sap.
We now proceed to give a summary of the

theory of the ascent of the sap, as proposed by
Dutrochet, and illustrated by numerous experi-
ments by this ingenious botanist. In the first

place, Dutrochet has confirmed prior experi-

ments, that the imbibition of moisture from the

soil is accomplished solely by the extreme
rootlets or si>on(jioles of plants. At the com-
mencement of spring, he performed in the vine

successive amputations from the branches down-
wards to the stem roots, and extreme radicles.

At each of these amputations the sap ceased to

flow from the upper surface of the separated

])ortion, and proceeded to issue from the part of

the plant next the spongioles, till at length he

arrived at tliose spongioles themselves, from
which the sap issued in a similar manner. These

spongioles are internally composed of a cellular

tissue, in which are found minute corpuscles,
and covered by an exceedingly thin bark, which
in autumn becomes thicker and impervious, and

consequently loses its absorliing function. As

spring approaches, the spongioles are renewed in

the form of buds, from the extremities of those

of the previous season. The ascent of the sap
at first view, appears to be nothing more than a

mechanical action of imbibition carried on by
the leaves, as it increases and diminislies in

amount with the evaporation from them, and
diminishes gradually if they are removed one

after the other. But in a more careful inquiry,
it will be seen that this mechanical action alone

will not account for all the appearances. For
in the first place, in the sunshine, or in a difi^use

light, the absorption by the roots does not equal
the transpiration by the leaves ; and if the plant,
after losing weight in the light, be removed into

darkness, the transpiration then will not equal
the absorption. Secondly, although the flaccid

state of a plant which has been deprived of

moisture, may be rapidly succeeded by the

healthy state of turgidity, on an adequate supply

of water being restored; nevertheless, this re-

vival will only take place, provided the desicca-

tion has not been carried too far; and the limit

of desiccation at which revival \n\S. no longer

occur, on the one hand, accords with that at

which the organized structure of the plant be-

gins to bo decomposed, and on the other hand,
is much within that at which the plant is to be

considered in the light of a sponge, reduced to a

state of dryness, and thereljy deprived of its

power of capillary attraction. Neither can the

ascent of the sap, as some have supposed, be owing
to air contained in the vessels, which expanding,
forces the fluid upwards, for the sap vessels, when
cut, exhibit no traces of contained air

; nor can

it be propelled by a contraction of the vessels,

for those in the stems of ligneous plants are ot

an unyielding and solid nature. In short, Du-
trochet concludes that the ascent of the sap is

due to a peculiar impulse inherent in the tis-

sue of the plant, and which is dependent on the

integrity of its organic structure.—We proceed
then to detail Dutrochet's experiments explan-

atory of his theory.
When a piece of the blind gut or coecum of a

chicken was half filled with milk, and then im-

mersed in rain water, he found that it became

gradually fuller and fuller, and at length very

turgid, having in thirty-six hours increased in

weight, from 196 to 313 grains; when a denser

fluid was substituted for the milk, such as albu-

men or solution of gum, the weight and tur-

gescence, were still more increased, and this

increase was more rapidly completed. In eight
and a half hours, a coecum, partially filled, and

weighing fifty-eight grains, became extremely
turgid, and weighed 1.30 gi'ains. This trans-

mission of the water by inward impulse he has

termed endosmose, and corresponds to the imbi-

bition of the moisture of the soil by the roots.

It occurs always when the internal fluid is more
dense than the external, as also under certain

other circumstances to be mentioned afterwards.

On the other hand, when the coecum was filled

with rain water, and immersed in any of the

above mentioned fluids, such as milk or albu-

men, the water passes outwards, through the

membrane; and a weaker solution of gum arable,

inclosed in the same way, passed outwards to a

stronger solution in which the gut was immersed.

This process he tenned exosmose, or outward

impulse ;
and it corresponds to the imbibition of

moisture from the external atmosphere into the

interior tubes of plants. But these two pro-
cesses of endosmose and exosmose, are always
reciprocal to a certain degree : thus, while a

portion of one fluid passes inwards, a certain

portion of the interior fluid also passes outwards.

When a little syrup is inclosed in a membran-
ous bag, and immersed in pure water, the water

enters the bag ; but at the s<'i,me time, a part of

a
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the syrup passes outwards into the water, and is

indicated by its imparting a sweetish taste to

the fluid. Or if a solution of common salt he

substituted, and submitted to the same process,
the escape of the saline solution will be immedi-

ately proved by the water becoming white on
the addition of a few drops of solution of nitrate

of silver. The transmission of fluids, then, is

always reciprocal, but that power predominates
which transfers the lighter to tlie denser fluid.

Similar experiments were performed with the

swimming bladder of the carp, and also with
the pods of the bladder senna, and the same
results occurred, yet all pervious substances do

not possess the same properties. Having ob-

served tliis state of distension, which was acquired

hy membranous bags through the influence of

endosmose, it immediately occurred to Dutrochet

that the reaction of the membrane on its con-

tents might be strong enough to raise to a
sensible elevation the fluid dihited by the water

which was absorbed. This conjecture was com-

pletely verified by a variety of experiments, of

which the following is the most striking. The
coecum of a chicken filled vrith a solution of

gum, in five parts of water, was fixed on one

end of a glass tube open at both extremities,

twenty-four inches long, and a fifth of an inch

diameter, and was then immersed in rain water.

The fluid gradually rose in the tube at the rate

of an incli per hour
;
and in twenty-four hours

flowed over the upper orifice. Here, therefore,
is an exact representation of the ascent of the

sap, by the impulse comnmnicated to it fi-om the

spongioles of the roots. This discovery enabled

him to consti-uct an instrument which might
serve as a measurer of the power of endosmose.

This consists of an inverted funnel and tube,
tlie latter of which is furnished with a scale,

while the mouth of the funnel is covered with
a piece of bladder, or other organic membrane

;

and which is supported on a plate of metal,

perforated with many holes. The fluid to be

tried as a syrup, for instance, is poured into the

inverted funnel, the tube is then fitted into the

throat of the funnel by means of a cork, and the

covered mouth of the funnel is immersed a little

under the surface of a glass of rain water, in a
tube forty inches long, and a twelfth of an inch
in diameter

; the fluid will rise at the rate of
about six inches per hour and in seven hours
will flow over the top.

All fluids having a greater density than water,

consequently all the organic animal and vege-
table fluids, such as albumen, milk, solution of

gum, gelatin, extract syrup, urine emulsions,
&c., are exciters of endosmose. Various sub-
stances have the same power, by virtue of dif-

ferences in chemical nature, as nitric, acetic, and
muriatic acids, potass, ammonia, and alcohol,
the two latter being ligliter, and less dense than

water. Sulphate and muriate of soda are also

1)0werful exciters, even in very minute quantities.
Certain fluids, however, appear quite inactive,

although only two such have been well ascer-

tained, and these are sulphuric acid, and sul-

phuretted hydrogen. Water impregnated with

sulphuric acid excites no action, and if even a

moderate portion of this acid be added to an
active fluid, such as gum, the endosmic action

of the latter is destroyed. The same facts are

observed very remarkably in the instance ot

sulphuretted hydrogen. Thus, water containing
a twentieth of its weight of gum, excites power-
ful endosmose, but the solution has no action at

aU if there be also added to it a 200th part of

hydi-osulphuret of ammonia. Hence, foecal

matters do not excite endosmose. Hence, too,

the various animal fluids formerlj' mentioned,
cease to excite it as soon as they begin to putrify,
because they then all evolve sulphuretted hy-
drogen. Accordingly, when an experiment in

which endosmose has been produced, is con-

tinued tiU the fluid putrifies, it rapidly sinks in

the tube till the internal and external, fluids are

on a level.

All organic membranes permit of the processes
of endosmose, and exosmose, or as Dutrochet
terms it, are active. Of inorganic substances,

porous clay, minerals, as a thin layer of gray
slate burnt, or a piece of baked clay, are also

active. Through a structure of baked clay, one

twenty-fifth of an inch thick, endosmose takes

place almost as actively as through an organic
membrane

;
and it is perceptible, even through

a plate three-fifths of an inch thick. Silicious

minerals, on the contrary, have very little ac-

tivity, and calcareous are quite inactive. All

active substances hecome inactive when they
have been penetrated by inactive fluids, as when

clogged up by sulphuret of ammonia; but on

this matter being Avashed off, they again resume

their activity. Active membranes are rendered

after a time inactive by all fluids, except those

derived from organic sources; although at first

inorganic mixtures may stimulate, and increase

this endosmose, yet the velocity soon decreases,

and stops altogetlier at last. The velocity of

action differs according to the different densities

and temperatures of the fluids, the force or im-

pulses also varying. With a syrup formed of

equal parts of sugar and water, the force is cal-

culated as equal to a pressure of four atmos-

pheres and a half. Dutrochet is of opinion that

the cause of this ascension of fluids is due to the

agency of electricity. The firat hint which led

liim to this conclusion, was taken from some

experiments of M. PoiTet, who found that if a

vessel was divided into two compartments, by a

partition of bladder, and one was filled with

water, while the other contained only a few-

drops, the water was impelled through tlie
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hladdor, wlien the |)Ositive wivo of a giilvanic

trough was iinmcrseil into the full compartment,
and the negative wire into the otlier. M. Du-

trochet, im])roving on this experiment, attached

an empty coecum round tlio end of a glass tube,

the aperture of which was stopped up l)y a cork,

and through this cork were passed into the

bladder tlie negative wire of a galvanic pile, and

a fine capillary tube, to allow of the escape of

the hydrogen gas, formed by the decomposition
of the water. The bladder being now immereed

in water, into which the positive wire of the

pile was plunged, the galvanic circle was no

sooner thus completed, than the bag began to

swell, and in a few minutes the water rose in

the tube, and flowed over its upper orifice.

Here endosmose was produced without the aid

of a fluid differing either in density or in chemi-

cal nature from the transmitted fluid. Reversing
the wires, the phenomena of exosmose was pro-

duced, and in half an hour the coecum was

emptied.
Dutrochet then points out the numerous re-

semblances between the common electric actions,

and those of endosmose, concluding that in every
essential circumstance these phenomena are ex-

actly similar, so that very little doubt can be

entertained that the passage of fluids by endos-

mose and exosmose, depends on electric influ-

ences; in short, that on the internal and external

surfaces of the membranous bags being brought
into opposite states of electricity by the action

of fluids, differing in density, or chemical com-

position, and applied, the one internally, and the

other externally, the phenomenon takes place.
One very striking point of argument confinna-

tory of this conclusion seems to be that an
elevation of temperature powerfully increases

the electric action, as well as the ascent of

vegetable juices; the great difficulty hitherto

encountered in the theories, explanatory of the

circulation of the juices of plants, was to ex-

plain by what means the sap both ascended
from the roots upwards, and descended by the

leaves and bark. This difficulty can, however,
be satisfactorily overcome by the ingenious dis-

coveries of Dutrochet. It may be remarked
also how appropriately the spongioles of the

radicles are constructed to produce endosmose.

They have a delicate, thin, and jienneable epider-

mis, covering a series of cellular bodies, which
contain a fluid denser than water. Turgidity
must therefore take place in them, when water
is supplied in sufficient quantity, and as there is

no other outlet by which the turgidity can be i-e-

Icased, under the elastic reaction of the walls of

the spongioles, the absorbed fluid ascends. We
have mentioned that endosmose ceases when the

permeable membrane, through which it is exer-

cised, loses its regularly organised texture by
decay. Accordingly the sap cannot be made to

rise at all, if the roots arc allowed to dry so far

as to undergo decomposition. The action also is

comparati vely feeble when the temperature islow ;

hence when the sap is rising in the spring it is

found to attain different elevations, according to

the degree of heat. The stagnation of the flow

of sap in autumn and winter, and of its return

in spring, are all referable, also, to the state of

the temperature, and to the condition of the

spongioles at those periods. For towards the

close of autumn, the epidermis of the rootlets

becomes coarse and impermeable, and it is not

till new spongioles with a tender skin are formed

in spring, that absorption can again take place. The
leaves also are of such a structure, as to possess

the power of exciting endosmose; hence they have

a constant tendency to absorb moisture whenever

it is presented to them of less density than the

juices contained in their cells, and consequently
a power of suction must be exerted upon the sap

ascending in the lymphatic vessels. This ac-

tion has been termed the afflux, and seems inde-

pendent of any action of the vessels of the stem,
but is due solely to the endosmose of the mem-
brane of the leaves. Thus if a twig of any

plant is immereed in water acidulated with

sulphuric acid, this fluid will be continued to

be drawn up, although every part of the vege-
table with which it comes in contact is immed-

iately killed, so that the cellules and tubes may
be considered as so many inorganic capillary

passages. Endosmose may also be a prime agent
in the ordinary transpiration of matter by the

leaves. For as has already been stated, wherever

endosmose takes place, there is also the recipro-

cal action of exosmose. The discharge of fluid

by the leaves cannot be accounted for by the

laws of evaporation alone. For the extent of

the discharge is under the influence of agents
which cannot affect evaporation, such as diffiise

light, and it appears to take place to some extent

even under water. Nor is this power generated in

the leaves, all expanded in the function ofexpira-
tion

; part of it seems to be spent in effecting the

passage of the elaborated sap downwards through
the ample tubes ;

at least, this fluid does not des-

cend from the mere influence of gravity, for

when a branch having a ring of bark removed

from it is bent downwards, the bark is removed

as usual only at the edge of the incision next

the leaves, although the elaborated sap must in

this position ascend to form it.

Transpiration in the leaves. We have just

seen by what force and by what organs the sap

is raised fi'om the roots to the extremities of all

the branfches of the plant. Here other phenom-
ena are produced, and a new circulation com-

mences. When the sap has arrived at the ex-

tremities of the branches, it spreads out into

their leaves, where it loses part of the principles

which it contained, and acquires new ones.
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Tlie leaves and greeu parts are the seat of vege-

table transpiration, expiration, and excretion.

The sap is deprived, in them, of the atmospheric
air which it still contains, of its superabundant

quantity ofaqueous principles, and of the sub-

stances which have become foreign or useless to

its nutrition. But while it thus loses part of

the principles of which it was previously coiisti-

tuted, it undergoes a particular elaboration, ac-

quires new qualities, and, following a course the

reverse of that which it has already perfonned,
descends from the leaves towards the roots,

through the liber or vegetating part of tlie corti-

cal layers.
The transpiration or aqueous emanation of

vegetables, is that function by which the sap,

on arriving in the leaves, loses and gives out the

superabundant quantity of water whicli it con-

tained.

It is generally in the form of vapour tliat this

water is exhaled into the atmosphere. When
the transpiration is not great, the vapour is ab-

sorbed by the air as it forms ;
])ut ifthe quantity

increases, and the temperature of the atmosphere
is low, the liquid is seen transpiring in the form

of extremely small drops, which often unite to-

gether, and then acquire a considerable size.

Thus at sunrise, limpid drops are often observed

hanging at the point of the leaves of many
grasses. Cabbage-leaves also present them of

large size. It was long thought that tliey were

produced by dew; but Muschenbroek first

proved, by conclusive experiments, that they
result from vegetable transpiration, condensed by
tlie coldness of the night. He intercepted all

communication between a poppy and the ambient

air, by covering it witli a bell, and between it

and the earth, by covering the vessel in which
it grew with a leaden plate. Next morning the

drops appeared upon it as before.

Hales, in like manner, made experiments to

determine the proportion existing between the

quantity of fluids absorbed by the roots, and
that exhaled by the leaves. He reared a sun

flower in a pot of earth, till it grew to the height
of three feet and a half; he then covered the

mouth of the pot with a plate of lead, which he

cemented so as to prevent all evaporation from

the earth contained in it. In this plate he fixed

two tubes, the one nine inches in length, and of

but small diameter; left open to serve as a

medium of communication with the external air,

the other two inches in length and one in diame-

ter, for the purpose of introducing a supply of

water, but kept always shut, except at the time
of watering. The holes of the bottom of the

pot were also shut, and the pot and plant were

weighed for fifteen successive days in the months
of July and August. Hence he ascertained,
not only the fact of transpiration by the leaves,
from a comparison of the supply and wa.ste, but

also the quantity of moisture transpired iu a

given time, by subtracting from the total waste

the amount of evaporation from the pot. In a

dry and hot day, it transpired the most, and in a

damp and wet day, it transpired the least. The
mean rate of transpiration being one pound four

ounces, that is, seventeen times more in propro-
tion than that from the human body. In a hot

and dry night without dew, it transpired tlu'ee

ounces ; in a dewy night it did not transpire at

all
; and in a rainy night or night of much dew,

its weight was increased by three ounces. Hales

suspected that the quantity transpired was in

proportion to the extent of the surface of the

leaves, which he regarded as the principal organs
of transpiration, and ascertained also the relative

proportion of the capacity of the leaves for tran-

spiration as compared to the capacity of the root

for absorption. The surface of the leaves and

the stem of the plant which was the subject of

experiment was found to be equal to about S61G

square inches, and the surface of the root of

the same plant, or rather, of a plant of nearly
the same size, was found to be about 228(i

square inches ; the latter being to the fonner in

the proportion of two to five
;
from which it fol-

lows that the absorbing power of the I'oot is

greater than the transpiring power of the leaves,

in the proportion of five to two. Similai' ex-

periments were also made upon some species of

cabbage, whose mean transpiration was found

to be one pound three ounces a day, and on some

species of evergreens which were found, however,
to transpire less than other plants. The same is

the case also with succulent plants which tran-

spire but little in proportion to their mass, and

which, as they become more firm, transpire less.

It is known, however, that they absorb a great

deal of moisture, though they give it out thus

sparingly, which we cannot but regard as a wise

institution in nature, f^the purpose of resisting

the great droughts to which they are generally ex-

posed, inhabiting as they do for the most part the

sandydesertorthe sunny rock. Hales also relates

corroborative experiments to his own, made by Mr
Miller of Chelsea. The result of this was, that,

other circumstances being the same, transpiration

is in proportion to the extent of transpiring sur-

face, and is affected by the temperature of the

air, sunshine, state of moisture, and dryness. It

is also greatest from six in the morning till noon,
and is least during the night; but when tran-

spiration becomes too abundant, owing to excess

of heat or drought, the plant immediately suft'ei-a

and begins to languish ;
hence the leaves drop

during the day, though they are again revived

during the night. For similar reasons, transpira-

tion increases as the summer advances, being more

abundant in July than in June, and still more

in August than in either of the preceding

months, from- which last period it begins again
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to Jccreasse. But the most remarkable instance

of rapid transpiration yet observed, is that whicli

is related by Guettard, who found that a small

Bpri;>- of the corneil tree transpired, in the course

of the day, one ounce and three drachms, a

quantity almost double its own weight; they
found also in general, that branches deprived of

their leaves afford but little transpired matter,
and that branches furnished with their leaves

afford a great deal ; hence it follows that the

leaves are the principal organs of transpiration.
The substance thus transpired by the plant

may be obtained by enclosing a bough in a glass

vessel of proper dimensions luted to the branch.

Its properties have not yet been very minutely

investigated. Hales and Guettard could discover

in it nothing different from common water, ex-

cept tliat in some cases it had the odour of the

plant. But Duhaniel found that it became
sooner putrid than water.

These experiments have since been repeated

by Desfontaines and Mirbel, who have again
found occasion to admire the accuracy and

sagacity of the English philosopher. Senebier

demonstrated, by numerous experiments, that

the quantity of water expired was to that absorbed

by the vegetable as two to three. This circum-

Btance is an additional proof that a part of this

liquid is fixed or decomposed in the interior of

the plant.

These facts incontestably prove: 1. That

vegetables transpire by their leaves ; in other

words, throw out a certain quantity of aqueous
fluids. 2. That this transpiration is greater in

proportion to the heat and dryness of the atmos-

phere ;
whereas in moist weatlier, and especially

at night, there is scarcely any. 3. That this

function is performed with greater activity, the

younger and more vigorous the plant is. 4.

That nutrition takes place more effectually the

more the transpiration is proportionate to the

absorption ; for, when one of these functions is

performed with more vigour than the other, the

plant languishes. This is observed in plants which,
on being exposed to the heat of the sun, fade

and lose their vigour, because their transpiration
is no longer proportionate to the absorption per-
formed by the roots.

In newly transplanted vegetables the tran-

spiration by the leaves is so great as often to ex-

haust and destroy the plant before the roots have

so far recovered their action as to supply the

waste. Hence in all such cases an abundant

allowance of water is necessary to secure the

health and vigour of transplanted vegetables.

Expiration. We have already shown that

vegetables absorb or inspire a certain quantity of

air or of other aeriform fluids, either directly or

mixed with sap, by means of their roots and

leaves, which operate simultaneously in j)roduc-

ing this effect. The portion of these absorbed

fluids, which has not been decomposed for the

purpose of supplying alimentary matter, is

ejected by expiration. Plants, like animals, are

therefore provided with a kind of respiration,

which in the former, as in the latter, consists of

two phenomena, inspiration and expiration.
This function is very perceptible when we im-

merae a branch of a tree, or a young plant, in a

glass bell filled with water, and expose it to the

action of light. There is then seen rising from

its surface a great number of small bubbles,
which are formed of a very pure air, almost en-

tirely composed of oxygen gas. On the other

hand, let the experiment be made in a dark place,
and the leaves will expire carbonic acid and

nitrogen gass, but no oxygen. It must here be

carefully remarked, that all the other parts
of the vegetable which are not of a green colour,
such as the roots, the bark, the flowers, and the

fruits, when subjected to the same experiments,

always exhale carbonic acid gas, but never oxy-
gen. Consequently, the expiration of oxygen

gas does not depend solely upon the direct influ-

ence of the rays of light, but also upon the green

colouring of the parts.

We know that vegetables, when exposed to

the action of the sun, absorb a great quantity of

carbonic acid, which they decompose in the in-

terior of their substance, and eject the greater

part of the oxygen which was combined with

the carbon. Now, this phenomenon is also a

true expiration.
When a plant is dead or languishing, either

expiration ceases entirely, or the expired fluid

is always nitrogen gas. Some vegetables, even

when exposed to the influence of the sun's rays,

expire only azote. Of this kind are the sensi-

tive plant, the holly, the rose-laurel, and some

others. It seems difficult to point out the true

cause of this anomaly.
Excretion. The ejected matters of vegetables

are fluids of various degrees of thickness, some-

times capable of condensing and becoming solid.

They are of very diversified nature, being some-

times resins, wax, or volatile oils ; sometimes

saccharine substances, manna, fixed oUs, &c.
All these substances are thrown out at the

surface by the power of vegetation. Thus the

fraxinus ormts, and some other species of ash,
in Calabria, exude a thick saccharine fluid,

which, under the action of the air, becomes con-

crete, and forms manna, pines, fire, and, in

general, all trees of the family of coniferae, furnish

large quantities of resinous matter. Many plants,
such as the Ceroxi/lon andicola, a superb species
of palm, described by Humboldt and Bonpland,
and the Myriea cerifera of North America, yield
a large quantity of wax, which is usefully em-

ployed in the countries to which these plants
:
are indigenous.

I What is generally called jKreeptible perepiiu-
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tion is nil exudation of Siip, too gross or too

iibundaut to be dissipated immediately, and
which hence acumulates on the surface of the

leaf. It is very generally to be met with in the

course of the summer on the leaves of the maple,

poplar, and lime tree
; but particularly on the

surface exposed to the sun, which it sometimes

wholly covers. Its physical as well as chemical

qualities are very different in ditFerent species of

plants, so that it is not always mei-ely an exuda-

tion of sap, but of sap in a high state of elabora-

tion, or mingled with the peculiar juices or

secretions of the plant. Sometimes it is a clear

and watery fluid, conglomerating into large drops
such as are said to have been observed by Miller

of Chelsea exuding from the leaves of the plan-

tain, and such as are to be seen in hot and calm

weather exuding from the leaves of the poplar,
or willow, and tiickling down in such abun-

dance as to reseml)le a slight shower. This

was observed by Smith under a grove of willows

in Italy, and is said to occur sometimes even in

England. Sometimes it is glutinous, as in the leaf

of the lime tree
; sometimes waxy, as in the

leaves of the rosemary ; saccharine, as on the

orange leaf. On the leaves of the cistits creticvs

is exuded a resin known by the name of lab-

danum. The exudation from the Lombardy
poplar has been rendered famous by Ovid, who
fables them as the tears of Phaeton's sisters, who
were transformed into this species of poplar.
The leaves of fraxinella are also said to be often

covered with a sort of resinous substance ; and
after a hot day, if the air is calm, the plant is

even found to be surrounded by a resinous at-

mosphere, which may be set on fire by the ap-

plication of the flame of a candle. This is

said to have been the discovery of a daughter of

the celebrated Linnieus. Sometimes this ex-

udation is a redmidancy so great as to consti-

tute a disease of plants ; of this nature is the

honey dew, a sweetish substance exuded by the

hop plant, beech tree, &c.

Roots, as before remarked, also excrete, by
their slender extremities, certain fluids, which
are injurious or useful to the plants that grow
in their vicinity ; and in this manner, the lik-

ings and antipathies of certain plants may be

accounted for. Thus, it is well known that the

creeping thistle is hurtful to oats, erigeron, acris

to wheat, scabiosa arvensis to flax, &c. Such
ore the different phenomena which depend upon
the presence of the sap, when it has arrived at

the upper parts of plants. Let us now follow
it in its retrograde course from the leaves to the
roots.

The descending Sap. This has been a subject
of much discussion among physiologists, several

of them having long denied the existence of a

descending sap ; but the perceptible phenomena
of vegetation, and the most accurate experi-

ments, have demonstrattd that there really is a

second sap, which follows a course the reverse

of that which we have just examined. If a

strong ligature be applied to the trunk of a di-

cotyledonous tree, there fonns above it a cir-

cular swelling, which gradually becomes more

prominent. This swelling could not be formed

by the sap which ascends from the roots toward

the leaves. Were this the case, it ought to pre-
sent itself beneath the ligature, and not above it;

but this is not what happens. The swelling,

therefore, can only depend upon the obstacle

which the juices encounter as they descend from

the upper parts of the plant to the lower, in

their passage through the cortical layers. There

is, therefore, a descending sap.

The descending sap, divested of the greater

part of its watery principles, more highly ela-

borated, and containing more nutritious princi-

ples than the ascending sap, contributes essen-

tially to the nourishment of the plant. As it

circulates in the vegetating part of the stem,
the only part susceptible of growth, its uses

cannot be equivocal.
Let us examine more strictly the phenomena

which result from the application of a circular,

ligature to the trunk of a dicotyledonous tree,

and we shall see that not only does a swelling
form above the ligature, but also that the part
of the trunk situated beneath it ceases to grow,
no new circular layer being henceforth added to

those which previously existed. Hence we see,

in the clearest manner, the use of the descending

sap. It continually maintains and renews the

cambium, and contributes essentially to the

growth and development of dicotyledonous
trees.

But this second sap is not of the same nature

in all vegetables. There are some in which it

fonns a white and milky juice, as in the euphor-
hke. In others, as poppies, it is a yellowish or

brownish fluid
;
and in the iirs it is resinous.

But it is necessary to remark, that, in the opinion
of many physiologists, the proper juices of

plants are not the descending sap itself, but fluids

which are separated from it by the act of vege-
tation. The diversity of nature which these

juices present, their occurring in some vegetables

only, and their being contained in vessels appro-

priated to themselves and existing in small

number, appear so many proofs in favour of this

opinion.
We have now given a successive account of

the various phenomena which are connected with
the nutrition of plants, or contribute to effect

it. We have seen the juices which have been
absorbed by the roots in the earth conveyed by
an inherent power, depending upon the life of

the plant, and electric influence, to the highest

parts of the ultimate ramifications of the stem.

There, we have seen them mingling with the
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absorbed fluids, losing such of tlicir aqueous and
aerifoi-m principles as are useless for nutrition,
and tlius acquiring new properties ;

after which,

pursuing a retrograde course they become the

true aliment of the plant.
We thus see, that, although nutrition in plants

lias a great similarity to the same function in

animals, it yet differs essentially from the latter.

Thus animals introduce by their mouth the

different substances by which tluy are nourished;
while plants absorb, in the interior of the earth,

by the imbibing orifices which terminate their

roots, water impregnated with substances which

ai-e either necessary or useful for their nutrition.

In animals, the substances that have been in-

troduced pass along a single canal, from the

mouth to the place where the substance which
is alone directly subservient to nutrition (the

r^yfe,) is to be separated from the useless parts.

In vegetables the same phenomena take place ;

the absorbed fluids pass through a certain course

before they arrive at the leaves, in which the

parts essential to nutrition are separated from

those which are useless. Both animals and vege-
tables eject the substances which are unfit for

their nutrition.

One of the most striking differences between

vegetables and animals consists in the circum-

stance, that the former are essentially nourished

by inorganic substances, such as water, carbon,

hydrogen, ttc, whereas the substances wliich

are subservient to the nutrition of animals are

organic, and derived from the animal and vege-
table kingdoms.
The chyle, by which the nutrition of animals

is effected, mingles with the blood, which it

continually renews and keeps up in due quantity,
circulates through all parts of the body, and

serves for the development and nutrition of the

organs. The sap of plants, after being exposed
in the leaves to the influence of the air, which

changes its nature and properties, descends into

all parts of the vegetable, carrying into them
the materials necessary for their gi-owth, and
thus effecting the development of all their

parts.

CHAP. XII.

THB OROANS OV REPRODUCTION, AND niSTORY OF

TIIF.IU DISCOVERY.

The Organs of reproduction, which are also

called Organs of Fructification, are those by
which the preservation of species and the pro-

pagation of races are effected. Their office is

not less important than that of the organs whose
structure and uses we have already examined ;

for, if the latter are necessarj- for the existence

of the individual, and the development of all

its parts, the organs of reproduction are equally

necessary to enable the individual to procreate

others similar to itself, by which its species may
be renewed and perpetuated.
In plants, the flower, the fruit, and the various

parts of which they are composed, constitute

the organs of reproduction.
Here we find a gi-eat resemblance between

animals and vegetables. Both are provided with

particular organs, which by their mutual influ-

ence concur in producing the most important
function of their life. Generation is the ultimate

object for which nature has created the various

organs of vegetables and animals. They exhibit

the most perfect similarity in respect to this

great function. From the action which the

male organ exercises upon the female organ,

fecundation takes place, by which the embryo,

yet in the rudimentary state, receives and pre-

serves the vivifying principle of life. Here,

however, we remark the modifications which

nature has impressed upon these two great
classes of organized beings. Most animals are

furnished at birth with the organs which are, at

a future period, to effect their reproduction.
These organs remain in a stat« of torpidity until

the period when nature, imparting to them a

new energy, renders them capable of performing
the offices for which they were destined. Vege-

tables, on the contrary, are, at their first appear-

ance, destitute of sexual organs, these not being

developed by nature until the moment when

they are to be employed for the purpose of fe-

cundation. Another great dissimilarity between

animals and vegetables is, that, in the former,

the sexual organs are capable of performing the

same function several times, and exist during
the whole life of the individual which bears

them
;
while in vegetables, which have a soft

and delicate texture, these organs have only a

temporary existence, make their appearance for

the purpose of accomplishing the views of nature,

and fade and disappear whenever they have per-

formed their office.

We admire the wisdom by which Nature has

regulated the distribution of sexes in organized

beings. Vegetables, which are invariably fixed

to the place in which they have sprung to life

and are destitute of the locomotive faculty,

usually bear on the same individual the two

organs by the mutual action of which fecun-

dation is to be effected. Animals, on the other

hand, which, being possessed of will and the

faculty of moving, can pass in any direction

from one place to another, generally have the

sexes separated upon distinct individuals. For

this reason, the union of the sexes in one indi-

vidual is as common in vegetables as it is rare

among animals.

The flower is essentiallj' constituted by the
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presence of one of the two sexual organs, or of

the two phaced together upon a common support,
with or without external envelopes intended for

their protection. In its greatest degree of sim-

plicity, the flower may, therefore, consist of

only a single sexual organ, male or female, that

is, of a stamen or a pistil. Thus, in the willows,
whose flowers are unisexual, the male flowers

merely consist of one. two, or three stamina,
attached to a small scale. The female flowers

are formed of a pistil, which is also accompanied
with a scale, hut without any other organs. In

this case, as in many otliers, the flower is as

simple as possible. It then takes the name of

male floxoer, or female flower, according to the

organs of which it is composed. The herma-

phrodite flower, on the other hand, is that in

which the two sexual organs, the male organ
and the female organ, exist together.
But the diff^erent flowers which we have just

examined are not complete ; for although the es-

sence of the flower consists in the sexual organs,

yet, before it can be called perfect, it must pre-
sent other organs, not indeed essential to it, but

which, nevertheless, belong to it, and assist it in

performing its functions. These organs are the

calyx and corolla, which give support and pro-
tection to the parts of fructification. The fact

of the existence of two kinds of flowers in plants
was at an early period so far conjectured by
botanists

;
but its complete elucidation has only

been made at a very modem date. As this is a

most curious and important discovery in the

history of the vegetable kingdom, we shall, before

going into a description of the sexual organs,
trace the progress of opinion on the subject fi'om

the earliest periods to the present time.

It cannot, says Dr Keith, now be ascertained

with whom, or at what particular period, the

notice of vegetable sexuality originated ; but its

antiquity is unquestionably gi'eat, as it appears
to have been entertained even among the original

Greeks, from the antiquity of their mode of

cultivating figs, and to have been made the sub-

ject of the speculations of some of their earliest

philosophers. Empedocles taught that the

sexes were united in plants, a doctrine involved

indeed in that of Anaxagoras, by which the de-

sires and passions of animals ai-e attributed to

vegetables. It was evidently a prevalent notion

throughout Greece, and the nations to the east

of Greece, in the time of Herodotus, who recog-
nises it in his account of the cultivation of the

Babylonian palm, which he represents as being
cultivated in the country around Babylon in

the manner of figs; the cultivator taking the

flower of that palm which the Greeks call the

male palm, and binding it around the flowers of

the fruit-bearing palm, that the fruit may not

fall immature. Whether the beneficial effect

resulting from this practice, was produced by

the agency of insects genei'ated in the male

plant, as Herodotus asserts, it is not our object
at present to inquire. It is enough to have as-

certained that the notion of a sexual distinction

in plants existed, or rather was a general and

prevalent idea, in the age of Herodotus, that is,

about 400 years before the Christian sera. The
next authority is that of Aristotle, who maintains

the doctrine of a distinction of sex in plants as

well as in animals, though he admits that some

plants are altogether without sex
;
and represents

the beneficial effect of the practice adopted in

the cultivation of the palm, as resulting irom
the action of the dust of the male flower quick-

ening the maturity of the fruit, which it is said

to effect equally well, if it is wafted to the female

flower by means of the wind. Theophrastus,
the disciple and successor of Aristotle, who pur-
sued his botanical investigations to amuch greater

length than his master, maintains also the doc-

trine of the sexuality of vegetables, which he

illustrates with more of detail
;
and exemplifies

not only in the case of the palm tree, but in that

also of the fig, and a variety of others. The
barren palm he calls the male, and the fruit-

bearing palm the female, pointing out at the

same time the ground of this distinction, as

consisting in the indispensable necessity of the

co-operation of the flower of the ban-en palm,
to the riponing of the fruit of the fertile palm,
the fruit of the fertile palm being otherwise ex-

tremely apt to fall off before it becomes ripe.

But if the spatlie of the male plant containing
the male flowers, is cut off and shaken over the

flowers of the female plant, the fruit does not

fall, but is preserved till it is matured
;
in which

case, he adds, there is a sort of junction of

the male and female. But beyond the example
of the date-palm, and such other plants as pro-
duce barren or fertile flowers on distinct indi-

viduals, Theophrastus does not seem to have
entertained any correct notions of vegetable sex-

uality. For althougli he institutes the distinc-

tion of sex in other families also, yet it is by no

means on the same principle, but rather upon
that of the habit or aspect of the plant, or upon
the quality of the timber when felled

; the male

being represented as shorter and stouter, and the

female as taller and more slender, as erroneously

exemplified in the case of the larch, which is

well known to produce no individuals that are

exclusively male or female ; as well as in the

case of the lime tree, of which it is also added,
that the male plant is not only barren, but des-

titute even of flowers. And to complete the

mystery in which the doctrine was yet involved,
the male plant is in some cases said to have fruit

as well as the female. From all which it follows,

that the doctrine of vegetable sexuality was but

very imperfectly understood in the time of Theo-

phrastus.
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After a long blank in the annals of botanical

research, the next traces, of inquiry relative to

the sexuality of vegetables, are sucli as occur in

the works of Pliny, Dioscorides, and Galen, who
also adopted the division by which plants were

then distributed into male and female, but chiefly

upon the erroneous principle of habit or aspect,

and without any reference to a distinction ab-

solutely sexual ;
the fertile plant being sometimes

denominated the male, and the barren plant the

female, as in the example of male and female

mercury, in which the true notion of vegetable

sexuality was altogether reversed. Pliny seems,

however, to admit the distinction of sex in all

plants whatsoever, and quotes the case of the palm
tree as exhibiting the most striking example.

Cesalpinus, who follows next in order, though
not till after an interval of many centuries, enters

more into the detail of the doctrine, and speaks
with more confidence on the subject than any

preceding botanist. Trees which produce fruit

only, he denominates females, and trees of the

same kind which are barren, he calls males,

adding that the fi-uit is found to be more abun-

dant, and of a better quality, when its males

grow in the neighbourhood of the females, which

is, as he says, occasioned by certain exhalations

from the males dispersing themselves all over

the females, and by an operation not to be ex-

plained, disposing them to produce more perfect
seed. Still, it seems doubtful whether any con-

jecture had been yet formed with regard to the

peculiar and appropriate organs by which the

sexual intercourse is conducted.

Zeluzianski, a native of Poland, who lived

about the end of the sixteenth century, is said

to have made some considerable discoveries re-

garding the sexuality of vegetables. But as his

book, if he ever published one, is not now to be

met with, no one seems able to say what his

discoveries were, if rather, they are not a trans-

cript of the discoveries of Cesalpinus. At last,

liowever, about the middle of the seventeenth

century, when the improved philosophy of Bacon
had begim to be adopted even in Botany, and its

cultivation to be directed by observation and

experiment, rather than by conjecture ;
the

doctrine of the sexes of plants began also to as-

sume a more fixed and determinate character,
and to exhibit the legitimate evidence of being
founded on fact. Still, it is difficult to say who
first discovered and pointed out the peculiarorgans
by which the sexes are respectively characterised;
not that these organs had been overlooked in the

description of the flower, but that their functions
had been misunderstood. Malpighi, who des-

cribes not only the stamens and anthers, but also

the pollen contained in them, regards the former
as excretory organs contributing to the perfection
of the seed, and the latter as the substance ex-
creted. The true use of the pollen, therefore,

was not yet discovered. The merit of sugges-

ting its true use seems to be between Sir T.

Millington, professor at Oxford, and the cele-

brated Dr Grew, who represents the suggestion

as originating with the professor, and consisting

in the expression of an opinion that the stamens

serve as the male organs of the vegetable for the

purpose of the generation of the seed, which

opinion he seems himself to have previously

entertained, or at the least, to have acquiesced

in as soon as it was suggested. This we may
regard as the first glimpse that was ever caught
of the true and proper ust of the stamens ;

and

the discovery may be dated about the year 1676.

But the opinion, if not first suggested, was at

least first published by Dr Grew, in Iiis Anatomy
of Plants, together with the grounds on which

he had adopted it, and the illustrations which

its novelty demanded, or his researches had fur-

nished
; so that he does not merely ascribe a pe-

culiar function to the stamens, but points out

also the mode in which he thinks that function

is discharged, and which is represented to be as

follows. When the summits of the stamens or

anthers surmounting the filaments burst open
in the process of vegetation, the inclosed pollen

falls upon the pistil and impregnates the embryo,
not by actually entei'ing the pistil, but by means

of a subtile and vivic effluvium ;
hence the sta-

mens are the male, and the pistils the female

organs of vegetable impregnation. This was

the very discovery that furnished the clue for

the unravelling of the whole of the mystery

overhanging the subject, because it is equally

applicable to all sorts of vegetables whatever;
whether producing the organs in question in

separate flowers, and on separate plants, as in

the case of the palm tree
;
or in separate flowers,

and on the same plant, as on the hazel ; or lastly,

in the same flower, as in the lily, which last is

by far the most general mode of vegetable sexu-

ality. The opinion of Grew was adopted also

by Ray at first with some appearances of doubt,
but finally without any sort of reservation, as

being founded on evidence which appeared to

him sufficiently convincing, and which he was

even induced to illustrate. Hitherto the doctrine

of the sexuality of vegetables had been sup-

ported chiefly upon the ground of its probability,

as arising from careful observation, or upon that

of the necessity of the case, and had not yet
been confirmed by the evidence of actual ex-

periment; but this confirmation, which was so

devoutly to be wished, and without which all

other arguments must have remained insufficient,

was at length also happily undertaken. The
first example of experiment recorded on this

subject is that of Camerarius, who, having
adopted the opinions of Grew and Ray, though,

perhaps, without regarding their arguments as

the best that could be adduced, conceived that
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the subject might be still farther illustrated by
means of depriving the plant of its male flowers

altogether, or of removing the individuals of

different sexes to a distance from one another.

Accordingly, ha^ang selected some plants, and

stripped tliem of their stamens or male organs,
or separated the male flowers entirely from the

female,he found that the fruit did not now ripen;
the inference from which was, that the genera-
tion of plants is analogous to that of animals,
and that the stamens of the flowers of the

former correspond to the sexual organs of the

males of the latter.

But though the fact of the sexuality of vege-
tables seemed thus unequivocally ascertained,

the peculiar mode of their fecundation was stiU

left undetermined. Some conjectures had been

ofi^ered with respect to it by Ccsalpinus and

Grew, the former regarding it as being efl^ected

by means of an exhalation from the male flower,

and the latter by means of an efiluvium from

the pollen ; but Moreland,who published a paper
on the subject, in the Philosophical Transactions

for 1703, in which, indeed, he adopts the opinions
of Grew with regard to the functions of the

stamens, contends however, that the pollen is a

congeries of seminal plants, one of which, at

least must be conveyed through the style into

the ovary, before it can become prolific. This

conjecture seems to have arisen x)ut of the theory
of Leuwenhoeck on animal generation, which

was then popular; but it is not corroborated

by any experiments. It seems, however, to have

had the effect of keeping alive the discussion of

the subjects. For Geoffroy, in his memoir pre-
sented to the Royal Academy of Sciences in 1711,

on the structure and use of the principal parts
of the flowers, endeavours, as it appears, to re-

concile the discordant theories of Grew and

Moreland, and maintains that the germ is never

visible in the seed till the anthers have shed their

pollen, adding, that if the stamens are cut off'

before the anthers burst, the seeds remain barren.

In this we have a step in advance beyond the

point that had been gained by means of the ex-

periments of Camerarius, which relate only to

monoecious and dioecious plants, in which the

proof is less difficult than in hermaphrodites, to

which Geoffroy's experiments apply. From the

spirit of inquiry which was thus excited, new
discoveries could not but be expected to follow

;

for although the doctrine was discountenanced

and rejected by some of the leading botanists of

the time, and even by the illustrious Toumefort,

yet it was too well established in fact to be over-

thrown by any argument, or any authority.

Accordingly, its evidence was becoming every
day more irresistible, and its advocates more
confident. Vaillant in a dissertation on the

structure of flowers, read at the opening of the

Royal Garden at Paris, in 1717, supports the

doctrine of the sexes of vegetables by new ac-

cessions of experiments, and throws additiomil

light both on the structure of the pollen and

manner of its expulsion, which lie represents,

however, in terms too glowing for the style of

sober narrative, but by which he appears, accord-

ing to the remarks of a contemporary author,
to have been the first eye witness of that secret

operation of nature,
" the loves of the plants."

But the doctrine of the sexes of vegetableswhich
was thus daily acquiring new accessions of proof,
was destined to receive its last degree of eluci-

dation from the pen of LinniEus. This great
and illustrious botanist, reviewing with his usual

sagacity the evidence on which the doctrine

rested ; and perceiving that it was supported by
a multiplicity of the most incontrovertible facts,

resolved to devote his labours peculiarly to the

investigation of the subject, and to prosecute
his inquiries throughout the whole extent of the

vegetable kingdom ; which great and arduous

enterprise he not only undertook, but accom-

plished with a success equal to the unexampled
industry with which he pursued it. So that, by
collecting into one body all the evidence of former

discovery or experiment, and by adding much
that was original of his own, he found himself

at length authorised to draw the important con-

clusion,
—that no seed is perfected without the

previous agency of the pollen, and the doctrine

of the sexes of plants is consequently founded

on fact. It may not be deemed uninteresting

here, to give a brief summary of the facts and

deductions which led to this important con-

clusion.

In all plants hitherto discovered, it has been

observed that the fruit is uniformly preceded by
the blossom, and that without blossom there

is no fruit. This is a remark that can scarcely
fail to be made even by the most inattentive ob-

server, at least with regard to such plants as

come within the sphere of his notice, as every
school boy knows, that unless the cherry tree

blossoms in spring, he will gather no fi'uit from

it in summer. This proves that the organs ne-

cessary to the production of the fruit exist in

the flower, and is one step at least towards the

general conclusion. But to this rule there exists

a seeming exception, in the case of the meadow

saffron, which produces its fruit in the spring,
and its flower in the autumn, so that the former

has the appearance of being the cause of the

latter. But the ti-uth is, that the fruit which

ripens in the spring is the natural result of the

flower of the preceding autumn ;
for if the flower

is cut off' in autumn before its expansion, no

fruit will be produced in the succeeding spring,

and yet, if the fruit is cut off' at any time during

spring, the blossom, nevertheless, succeeds in

autumn. There exists also another seeming

exception in the case of the pine apple, in which
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the part tliat is commonly called the fruit is

fonned before the flower expands. But when
it is recollected that this alleged fruit is merely
a fleshy receptacle, and that the seed, the only
essential part of the fruit, is not developed till

after the expansion of the flower, the seeming

exception vanislics. The fruit-bearing individ-

uals of such species as have their barren and

fertile flowers on distinct plants, do not perfect

their fruit, except where individuals of both

sorts are sustained in the vicinity of one another.

This observation is confirmed not onlj^ by the

testimony of the ancients, and their manner of

cultivating the palm and fig tree, but also by the

additional observations of the moderns. Father

Labat, a French ecclesiastic,who had undertaken

a voyage to the West Indian islands, about the

year 1745, says, that when he was in the island

of Jlartinique, there was then growing near the

monastery of the order to which he belonged, a
female date tree which bore fruit though single,

there being no other tree of the same species
within two leagues of it

;
but he adds, that the

stones of the dates it produced did not germinate.
It is plain therefore, that the fruit was not per-

fect, though it might have been apparently com-

plete. A female plant of the cycas revoluta, in

the possession of the bishop of Winchester, pro-
duced also fruit though single ;

but the drupi,
which was externally and apparently complete,
was found, when dissected by Sir J. Smith, to

be internally very defective ; for, in place of the

embryo, the most important part of the whole,
all that could be discovered was only a minute

cavity, which defect Sir J. Smith rightly attri-

butes to tlie want of the vicinity of a plant fur-

nished with male flowers, which, he adds, was

perhaps not to be found nearer than Japan. The
fruit then is perfected by means of some sub-

stances conveyed from the barren to the fertUe

flower, and capable, as it appears, of being trans-

mitted through the medium of the atmosphere,
if the respective plants are situated in the vicinity
of each other. But in the case of the fig tree,

vicinity is not even enough, the structure of the

fruit being such as to require a peculiar
mode of transmission

; for the fruit of the fig is

not, as in most other cases, a pericarp enveloping
the seed, but a common calyx or receptacle, en-

closing the flowers
; this may be readily seen by

means of cutting a fig in two, in the direction

of the longitudinal axis of the fruit, in the centre

of which there will be found a cavity lined with
a multitude of flowers, the male and female

blossoms being generally in different figs, and in

distinct plants ; the medium of communication
between them being only a small aperture at the

summit of the receptacle. Hence, the access of
the substance necessary to impregnation, is ren-

dered impracticable in the ordinary mode of

transmission. But nature is not without a re-

source, even in this difficulty. For in Greece
and Italy, and the islands belonging to them,
the native country of figs, a species of insect of

the genus Cynips, which is continually fluttering
about from fig to fig, for the purpose of deposit-

ing its eggs in the cavity, carries the substance

necessary to impregnation from the male to the

female flower. But the substance which it

carries is the pollen of the anthers, with which
itbecomes covered all over in rummaging through
a variety of receptacles, till it finds one to please
it. The pollen then is the substance by which
the impregnation of the female flower is effected,
and the whole of the phenomena of the growth,
and economy of flowering, tends to corroborate

the fact. In Italy and the Levant, where the

fig is much cultivated, the cultivator insures or

facilitates the agency of the insect, by present-

ing it to the fig at the time proper for impreg-
nation, and the service he thus performs is called

caprification. If the stamens or pistils of flowers,

are destroyed by cultivation, or injured by rain

or frost, or by the operation of any other natural

cause, the process of impregnation is interrupted
or prevented, and the fruit deteriorated or di-

minished in quantity or quality. Sometimes

they are wholly obliterated by means of culti-

vation, as in the case of double flowers, in which
the stamens degenerate into petals, and the pistil

not unfrequently into a leaf; but in this case

it is well known that no flower produces perfect
seed. Sometimes they are injured by accidents

arising from weather, and even in such vegetables
as are the most serviceable for the food of man,

particularly in crops of grain ; but some sorts of

grains are much more liable to be injured by
such accidents than others. Crops of rye, for

instance, are much more liable to be injured by
heavy and continued rains than crops of barley,
because the anthers are better sheltered by the

husks of the latter than the former. But shrubs

and trees are affected in the same manner as the

plants now mentioned. It was observed by Lin-

niEus, that the juniper produces few or no berries

in Sweden if the flowering season is wet, and

that the cherry tree is much more liable to come
short of its annual crop than the pear tree, be-

cause in the latter the blossoms are unfolded,
and the stamens and pistils matured all about

the same time, so that the whole of them might
be blasted by the dews or frosts of a single

night. Whereas, in the former the blossoms are

unfolded, and the stamens and pistUs matured

by gradual and successive steps, so that if part
of them should happen to be destroyed by the

occurrence of a frosty morning, the rest may
escape. But the fruit is equally blasted whether

the injury is done to the stamens or to the pistils,

the stamens being the organs in which the impreg-

nating substance is contained, and the pistil

being the channel through which it is conveyed
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to the ovary. Hence, we may account for the

peculiar care with whicli these organs have been

guarded by the liand of nature from external

injury ; sometimes this is effected by means of

a nodding or pendant flower, as in the case of

the crown imperial, and the cowslip, in which

the intention of nature is the more evident in

that the flower stalk after the time of flowering
becomes gradually erect, even though loaded

with fruit ; sometimes it is eifected by means of

a capacity inherent in the petals, of folding
themselves together in the night, and opening
themselves out again in the morning, as in the case

of many of the Papilionaceous and compound
flowers, particularly the pea and dandelion.

But one of the best examples of this capacity is

that of the white water lily, which closing its

petals as the sun begins to get low, and shrink-

ing into itself, reposes its lovely blossom upon the

surface of the water till the morning, when it

again raises its head, sometimes to the height of

several inches, and presents its expanded petals

to the noon-day sun. A phenomenon still more

singular is related by Theophrastus, as occurring
in what he calls the lotus, perhaps the nymphea
lotus of Linnaeus, of which he says, though only
on report, that in the Euphrates the flower keeps

sinking till midnight, when it again begins to

ascend, but more rapidly as day advances, ele-

vating itself to the surface about sunrise, and

afterwards expanding and rearing its head high
above the water. Some flowers are so very sus-

ceptible to changes of atmosphere, as to shut up
their petals even upon the approach of rain.

One of the most remarkable examples of this

sort is that of the anagallis arvensis, or poor
man's weather glass, which appellation it seems

to have obtained from its peculiar susceptibility,

always shutting up its blossoms even upon the

slightest symptoms of approaching rain, except
in the case of a sudden thunder storm, when
it happens to be taken by surprise. But Sir

J. E. Smith says he has reason to think that

its susceptibility is apt to be impaired, and some-

times totally destroyed, by long continued wet
;

and Linn»us remarks, that flowers in general
lose this susceptibility when the anthers have

discharged their pollen. The pollen is generally

discharged from the anther in such a manner as

to ensure its dispersion, at least to any pistil

that is neai- it, and at such a time as pistils of

the same species are best fitted to receive it.

When the anther has given indications of ma-

turity by the distended appearance of its cells,

the valves of which the cells consist become

daily more and more indurated, till at last they

fly open with a sudden jerk, and discharge the

contained pollen as if by the force of an elastic

spring. The cypress tree affords a good example
of this, when the pollen is thrown out with such

force, and in such abundance, as to resemble a

little cloud of smoke
; but the same circum-

stances may be observed in the discharge of the

pollen from the male catkins of the birch and

willow, particularly if they are suddenly shaken,
or agitated by the wind, in which case a portion
of the pollen can scarcely fail to alight upon the

pistil-bearing and contiguous flowers, or to be

wafted to them if even at some distance. But
at the season of the discharge of the mature

pdlen, the pistil is also peculiarly adapted to

receive it, as is evident from the state of the

stigma. Sometimes this adaptation consists in

the stigmas then assuming a peculiar form or

shape, as is exemplified in the pansy and the

gratiola marlynia, both of which are furnished

with what botanists call a gaping stigma, opening
as if to receive the pollen, yet not in the early

stage of its growth, nor during its decline, but
in the intermediate stage only when the pollen
is ripe. But the adaptation generally consists

in the stigmas being then moistened with an

exuding and viscous fluid, except in the case of

a hispid stigma, in which no such exudation is

discoverable, as is peculiarly well exemplified in

the case of the amaryllis formosissima. This

beautiful flower, which when fully expanded is

pendulous, exhibits the curious phenomenon of

the exuding of a fine and limpid fluid from the

surface of the stigma every morning, which

augments as the day advances, and forms about

noon a drop so large that one would think it in

danger of falling to the ground. It is re-absorbed,

however, by the style about three or four o'clock

in the afternoon, and again protruded about ten

o'clock on the following morning. This limpid

drop, which is thusregularly exuded and absorbed,
is intended, no doubt, in the economy of the

flower, to facilitate the process of impregnation,

by catching a portion of the pollen as it is dis-

charged from the anther, and conducting it to

the ovary. It is at least certain that the pollen
reaches it, and is detained by it, as a number of

drenched and disfigured particles may generally
be seen adhering to the surface of the stigma
after the drop has been absorbed. Perhaps it

may even have some effect in forwarding the

explosion of the pollen, which is known to be

also strongly affected by moisture. As the

stamens and pistils grow and come to maturity

together, so they also decay together; the stamens

slu'inking and withering immediately after the

anthers have discharged their pollen, and the

stigma withering also and falling oft' much about

the same time, even when the style remains an

appendage to the fruit.

The relative proportion, situation, and mutual

sympathies of the stamens and pistils, are such

as seem expressly calculated to facilitate the

process of impregnation. In pendulous flowers

the pistil is generally longest, as in the case of

the lily ; but in upright flowers the stamens are
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generally the longest, as in the ranunculus. In

simple and hermaphrodite flowers, the situation

of the pistil is invariably central with regard to

that of the stamens, as may be seen by examin-

ing any kind of flower. In plants of the class

Monoecia the barren blossoms stand generally

above the fertile blossoms, even when situated

on the same footstalk, as may be seen in the

case of the carex and arum. And in plants that

have their barren and fertile flowers on distinct

individuals, the blossom is generally protruded

before the leaves expand. But a very little re-

flection will serve to show that all the above ar-

rangements are institutions of nature, by which

the pollen, when it explodes from its envelopes,

shall possess the best possible chance of coming
into contact with the pistil or stigma. And

when such means are wanting, nature displays

a variety of other contrivances to effect the same

end. The style of the gloriosa superba is bent

towards the stamens at a right angle, even from

the very base, and for no other conceivable pur-

pose but that of throwing itself in the way of

the pollen when discharged. The stamens of

the saxifrages bend down to the pistil one or

two at a time; if two, those then are opposite

each other, and discharge their pollen directly

over the stigma, returning afterwards to their

fonner position, and giving place to one or two

others successively, which also retire in their

turns tiU all of them liave discharged their poUen.
Similar effects have been observed in the flowers

of the garden rue and others. But the most

singular example of this kind is that which is

exhibited in the stamens of the flower of the

berberry bush; the stamens, which are six in

number, lie sheltered under the concave lips of

the petals, as long as they are allowed to remain

undisturbed; but if any extraneous body, whether

by accident or design, is made to touch a stamen

at the base of the filament, it immediately col-

lapses with a sudden jerk, and bends inward till

the anther strikes against the summit of the

pistil, discharging its pollen if ripe, and again

retiring. This curious and singular fact seems

to have been first discovered by Sir J. E. Smith.

The experiment may easily bo tried by applying
the point of any instrument, sufliciently delicate,

to the inner side of the base of the stamen, when
it will immediately spring forward till it strikes

against the pistil ;
and it is to be presumed, that

the same effect is produced in the natural order

of things, by means of the feet or trunks of

insects rummaging the flower in quest of honey.
The economy of many of the aquatic plants,
seems also expressly intended to facilitate the

process of impregnation. Many plants of this

class that vegetate, for the most part, wholly im-

mersed in water, and often at a considerable

depth, gradually begin to elevate their stems, as

the season of flowering advances, when they at

last rear their heads above the surface of the

wat-er, and present their opening blossoms to the

sun till the petals have begun to fade, when

they again gradually sink down to the bottom

to ripen and to scatter tlieir seeds. This very

peculiiu- economy is seen in the case o{puppia

maritima, and several species of rotamogeton,

which are common in our ponds and ditches ;

from which we may fairly infer, that the flowera

rise thus to the surface merely to give the pollen

an opportunity of reaching the stigma uninjured.

But the most remarkable example of this kind

is that of the valisnaria spiralis, a plant tluit

87.

grows in the ditches of Italy. The plant belong
to the, class Dicecia producing its fertile flowers

on the extremity of a long and slender stalk,

tvristed spirally like a cork screw, which uncoil-

ing of its own accord about the time of the

opening of the blossom, elevates the flowers to

the surface of the water, and leaves them to ex-

pand in the open air. The barren flowers are

produced in great numbers upon short upright

stalks issuing from a different root, from which

they detach themselves about the time of the

expansion of the female blossoms, mounting up
like little air bubbles, and suddenly expanding
when they reach the surface, where they float

about in great numbers among the female blos-

soms, and often cling to them in clusters so as

to cover them entirely ;
thus bringing the stamens

and pistils into immediate contact, and giving

the anthers an opportunity of discharging their

pollen immediately over the stigma. When
this operation has been performed, the now un-

coiled stalk of the female plant begins again to

resume its original spiral form, and gradually
sinks down as it gradually rose, to ripen its froit

at the bottom of the water.

Such are the proofs of the sexuality of vege-

tables, arising from the observation of the na-

turtd phenomena exhibited in the economy of

flowers ;
we shall now enumerate those proofs

deduced from experiment. If the anthers of an
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hennaphrodite flower, or the stamen beai-ing

llowers of a monoecious plant are cut off before

Ihey shed their pollen, and care taken to pre-
vent the access of the pollen of any other plant
of the same species, the fruit wiU prove abor-

tive. From a flower of the red horned poppy
(chelidonum cormculaium) which was detached

from all other individuals of the same species,

Linnaeus removed all the anthers upon the first

opening of the blossom, and stripped off at the

same time aU the rest of the flowers
; but the

result of this experiment was that the flower

produced no seed. A gardener who cultivated

melons and cucumbers, but who was no botanist,

thinking that the stamenifcrous flowers of the

plant exhausted the nourishment due to the

other flowers, without being of any utility in

themselves, fancied that his plants would be

rendered more vigorous, his fruit of superior

flavour, and his profits consequently increased,

by means of tearing them off altogether. But
like the boy who cut open his goose that laid

golden eggs, in the hope of getting rich all at

once, he soon found cause to repent of his rash

experiment, for the consequence was that his

plants produced no fruit. If, after the anthers

have been removed, the poUen of another plant
of the same species be shaken over the pistil,

then the fruit will ripen as usual. Linneeus

proved this by first treating a flower of the

chelidonum corniculatum, as in the foregoing ex-

periment, and then sprinkling over the pistil

pollen brought from another plant of the same

species; when the flower produced perfect seeds.

Upon this principle, gardeners now assist the

impregnation, or what they call the setting of

the fruit, at least in the case of their melons and

cucumbers, by means of sprinkling the poUea
of the male flowers over the pistils of the females.

But if a plant has more than one pistil, and you
apply the pollen only to that one, then that

one only wiU ripen seed.

If the stigma of the pistil is cut off before the

discharge of the pollen, no fecundation ensues,
and the fruit is inferior both in quantity and

quality. If, again, the stigma of a flower that

has been stripped of its stamens before the burst-

ing of the anthers is sprinkled with the poUen
of a plant of a different species, then the seeds

will not only ripen and produce perfect plants
when sown, but these plants will partake of the

qualities both of the fecundating and fecundated

species. The pollen of the tragopogon pratensis,
whose petals are yellow, when sprinkled on the

stigmas of the flower ofthe tragopogon purpureus,
whose petals are purple, yielded seeds that pro-
duced plants with both purple and yellow
flowers. Hence botanists account for the exist-

ence of what are called spurious plants, attribut-

ing them to the accidental mixture or access of

the pollen of a different species. Thus, veronica

spuria is thought to have sprung from lerottica

tnaritima, impregnated by the poUcn of verbena

officinalis, agreeing in its fructification with the

former, and in its leaves with the latter. So

also delphinium hyhridum is thought to have

sprung from deJpMmum elatum and aconitum

najMllus, by its combining together the features

of both. But this spurious impreguation seems

to be confined within very naiTOw limits, and

takes place only among plants that ai'e nearly
related by natural affinity.

If a male plant is placed in the neighbour-
hood of a female plant which from its having
been formerly insulated, had produced no per-
fect seed, or if the pollen of a male plant of the

same species is conveyed to it from a distance,

and sprinkled over the stigma, it will now pro-
duce perfect seed. A plant of the datisca canna-

bina, which came up in the garden of Linnteus,

from seed about the year 1750, and which pro-
duced afterwards many flowere, yielded, however,
no perfect seed, as the flowers happened to be

all females. At last, however, in 1757, a parcel
of seed was procured, from which a few male

plants were obtained, that flowered in the follow-

ing year. They were removed to a distance from

the females, and when their flowers were ready
to discharge the pollen, It was collected by
means of shaking the panicle with the finger

over a piece of paper, tiU it was covered with a

fine yellow powder. The pollen thus obtained,

was immediately carried to the female plants,
which were growing in another part of the

garden, and sprinkled over them, in consequence
of which they now produced perfect seeds. But
the best example of this kind yet exhibited, is

that of the famous experiment of Linnteus upon
the Berlin and Leipsic palms. About the period
of the foregoing experiment, or rather a few

years prior to it, there grew at Berlin an indi-

vidual female palm tree which had never per-

fected any fruit, so as that no seeds would

germinate, while there grew at the same time,

at Leipsic, a male plant of the same species.

Hence it occurred to Linnteus, that the impreg-
nation of the female flowei-s of the fonner was

still practicable, even by means of the pollen

that might be procured, and carried from the

male flowers of the latter. Accordingly, a

flowering brancli of the male plant was dispatched

by post from Leipsic to Berlin, a distance of

twenty German miles, and shook or suspended
over the flowers of the female plant. The con-

sequence was, that the fruit was ripened, and the

embryo perfected, and young jjlants raised from

the seeds. Again, if the male plant be removed

from the vicinity of the female plant to which

it had given fecundity, the fruit of the female

plant is again produced imperfect as before.

About the year 1755, there grew in the garden
of M. de la Serrc, at Paris, a i'en;ale pistachio
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tree, which blossomed every summer, hut with-

out producing any fruit capable of germinating;
as this gentleman had frequently sown the seeds

it yielded, in the hope of raising more plants,

but without success. At last, however, he was

advised by Jussieu and Du Ilamel to endeavour

to procure a male plant and place this near it.

Accordingly a male plant was procured, in the

following year, full of flowers, and placed near

the female, the result being, as in other cases of

a similar kind, that the seed now produced was

capable of germinating when sown. But when
the male plant was afterwards removed, the

fniit of the female plant was found to be again

incapable of gemiinating. In the month of

April, 1752, Linnseus sowed a few grains of

Iiemp seed in two different pots, in both of

which it came up very well. In the one pot he

left the male and female plants together, which
flowered and produced fi-uit that was ripe in

July ;
from the other pot he removed all the

male plants as soon as they could be distinguished
from the females, which grew indeed very well,
and presented their long pistils in great abund-

ance, as if in expectation of their mates. But
when the calyxes were afterwards inspected
about the time that the pistils began to decay
through age, though they were large indeed,
and luxuriant, yet the seed buds were brown,
compressed, and membranaceous, without exhib-

iting any appearance of cotyledons or pulp.
Two plants of chitia tenella were in like manner

kept growing in a window in Linnaeus's house,

during the summer months, the male and female

plants being in separate pots. The female

plants abounded with flowers, not one of which

proved abortive; the pot containing the male

plants was after some time removed to a different

window in the same apartment, and still the

flowers that were protruded under such circum-
stances were found to be fruitful. The pot con-

taining the male plant was at last removed into
a different apartment, and the female plants left

alone, after being stripped of all the flowers al-

ready expanded. They continued to produce
new flowers every day, from the axils of every
leaf, but they proved to be all abortive. For
after remaining on the plant for the space of

eight or ten days, till the foot stalks began to

turn yellow, they all fell barren to the ground.
Such is the amount of the great body of facts,

resulting both from observation and experiment,
on which Linnseus has established the doctrine
of the sexes of vegetables, and on which the im-

portant and irresistible conclusion depends, that
no seed is perfected without the previous agency
of the pollen.
To complete this subject we must, however,

allude to the objections which were raised to

the theory of the sexuality of vegetables about
the time when this tlicory was not yet com-

pletely establisheh by the foregoing accumula-
tion of facts.

Camerarius, who had inferred the tnith of

the doctrine from the result of actual experi-

ment, whicli he was indeed the first to institute

on the subject, seems after all to have found

cause to doubt the legitimacy of his conclusion,
in observing that some of the female plants on

which his experiments were made, such as hemp,
spinach, and mercury, produced also ripe and

perfect seeds, even when placed altogether be-

yond the reach of the influence of the male

plants. This fact looked, no doubt, extremely
hostile to the doctrine he was endeavouring to

establish, and perhaps constituted to him an

insuperable objection ;
but the fact has now

been sufficiently accounted for, and consequently
the objection obviated. For it has been ascer-

tained, by means of more minute and accurate

observations, that the fertile plants of the genera
in question have often some latent male flowers

interepersed among their female flowers, so

that the fonner, though difficult of detection,

are sufficient to secure the impregnation of the

latter, even when the individual producing them
is solitary. Toumefort, who denied the doctrine

of the sexes altogether, though on insufficient

grounds, admitted, however, the utility of the sta-

mens in the economy of fructification, regai-ding
them as organs both of secretion and excretion,
the substance excreted being the pollen, and the

substance secreted being a peculiar fluid that

was conducted.by the filaments to the gemien.
But if the pollen is merely an excrement, how
comes it to be so very curiously organized ?

And if the stamens secrete a fluid which they
afterwards conduct to the germen, by what
means do they conduct it when placed on a

different plant ? Pontedera, who was one of the

most zealous disciples of Toumefort, and willing

to defend him, even when least defensible, not

only adopted the opinions of his master on this

subject, but endeavoured to establish them by
additional argument, contending that if the

stamens and pistils were even destined to the

discharge of the functions ascribed to them by
the sexualist, yet there are many cases of perfect

fructification in which they could not possibly

co-operate to the production of the effect. Ad-

ducing the example of the wnbellifcrce, in which

the style, as he rightly remai-ked, does often not

appear till after the stamens have fallen. But

although the styles remain often inconspicuous
till the period assigned by Pontedera, yet the

stigma is previously mature, and consequently

capable of the necessary co-operation. But if

the fact had been precisely what it appears to

1)6 in the objection, still it would have afforded

no formidable argument against the doctrine of

the sexes. For as the several flowers of the

same plant, and' much more the flowers of
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different plants, do not all come to maturity pre-

cisely at the same time, the flower whose sta-

mens have fallen before the maturity of its pistil,

may still be impregnated by the poUen of an-

other flower or plant with which the period of

its maturity is identical, and to wliich it may
be ambiguous. And in this way we may beUeve

the impregnation of many flowers is eft'ected,

particularly in the case of the Indian corn, the

barren flowers of which, upon the same plants,

have generally quite decayed before the fertile

flowei-s have burst from the bosom of the leaves,

at least as it grows in this country, as also in

the case of the jatroplia ureas, the barren flowers

of which are generally protruded either several

weeks sooner or several weeks later than the

fertile flowers, and are consequently either de-

cayed or not yet come to maturity at the time

tlie style is perfect. But if the fertile flower

should not be contiguous to the barren flower,

the pollen may yet be wafted to it by means of

the wind, which curious phenomenon may some-

times be distincaly seen. On the 14th June, 1808,

says Dr Keith, as I was accidentally looking at

a field of rye grass situated to the south of the

spot on which I then stood, the atmosphere

being clear, and the wind blowing gently fi-om

the west, I was surprised to observe a thin and

sudden cloud, as if of smoke, a fine dust, sweeping

briskly along the surface of the grass, and gradu-

ally disappearing. This cloud was soon followed

by a second from a diiFerent quarter of the field,

and that by a third, and so on in succession for

several minutes. It was a general discharge of

pollen from thousands of anthers bursting at the

same moment, so that no stigma ready to receive

the pollen could possibly fail of being supplied,
either from the anthers proper to the flower of

which it formed a part, or from those of some

other flower discharging their contents into the

general mass. The distance to which the poUen

may be conveyed on a short exposure to the

action of a fine atmosphere, is not likely to do

it any damage. Linnaeus kept some of the

pollen of the jatropha urens in paper for more
than a month, which even after tliat period
fertilised the pistils over which it was shaken.

Such were the doubts entertained by the scepti-

cal prior to the elucidations of Linnaeus, and

indeed they arose almost naturally out of the

darkness in which the subject was then involved.

But as the elucidations ofLinna;us, though capa-
ble of affording conviction to the minds of the

impartial inquirer, were not able to subdue

passions, or to eradicate prejudices imbibed by
education, or excited by compassion, the doc-

trine of the sexes of vegetables met also with

many opponents even in the time of Linnseus.

The most zealous of them was Dr Alston of

Edinburgh, who professing to be dissatisfied with

every thing that had been said or done in sup-

port of the doctrine, made a show of refuting

it by means of counter experiments, of which

the most fonnidable are the following. Admitt-

ing the result of the experiment of the cutting

ofi-' of the anthers before the ripening of tho

pollen, to be what Linnaeus and otliers affirm

the abortion of tlie seed, he will not aUow that

it authorises any conclusion in favour of tli£

sexes of plants, because he thinks it is to be

expected that a wound in any essential part of

tlie plant, together with consequent loss of juice

issuing from it, will occasion abortion in the

seeds, and in confirmation of this presumption,
he quotes an experiment of Malpighi, who found

that the ripening of the seeds of a tulip was pre-

vented by means of the putting off^ the petals

before their expansion. But the two experi-

ments are not at all of the same kind. In the

latter, there was a material injury done to tho

flower in consequence of its being prematurely

stripped of the covering of the corolla ;
in the

former there was no material injury done to

the flower, because the anthers were not cut off^

till after the natural expansion of the petals, in

which case it is very well known that if the

pistil is impregnated even with the pollen of

another flower, the seeds will still ripen. But

Alston does not even admit the fact that the

stripping of a plant of its stamens, will render

the seed abortive. Alleging in support of his

opinion Geoffrey's experiments on maze, in

which it was found that some of the ears

ripened a few seeds even when the stamens were

entirely cut oiF before the bursting of the an-

thers, together with a similar experiment of his

own upon a solitary tulip, by which the ovary
suffered nothing, but increased, and came to

maturity quite full of seeds. Now the defect of

the argument is, that we ai'e not told whether

the seeds were put to the proper test, that is,

whether they were sown, and found capable of

germination. The next counter experiment was

made upon disecious plants. Three plants of

common spinach, which were removed before it

could be told whether they were to be fertile or

ban-en, to a distance of at least eighty yards
from the bed in which they were raised, and

from which also they were separated by several

intervening hedges, proved in the end to be all

fertile, and ripened plenty of seeds that germin-
ated again when sown. A solitary plant of

hemp also, that sprung up in Dr Alston's garden,

having no other plant of the species within a

mile of it to his knowledge, grew luxuriantly, and

produced seeds that germinated also when sown.

These experiments are contradictory no doubt,
to the experiments of Linntcus, but they afford

no argument against the doctrine of the sexes.

For in the first place, it cannot be proved that

some of the pollen from the spinach bed, or

from a neighbouring male plant of hemp, might
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not luave reached tlie insulated plants by means

of a favourable combination of circumstances ;

and in the next place, it is not certain tliat the

plants in question were not furnished with some

minute and latent male flowers, by which the

impregnation might have been effected. The

next most formidable ojjponent was Spallanzani.

His first experiment was made upon the ocyimim

basilicum, an hermaphrodite plant, the anthers

of several flowers being all cut off before the

pollen was ripe, and the stigmas carefully se-

cured from the access of the pollen of other

flowers, in which case it was found that most of

the seeds produced were evidently imperfect;

though there were also a few that seemed to be

completely matured by their exhibiting, on dis-

section, tlie same appearances as others that had

been exposed to the action of the pollen. But
when those apparently perfect seeds were put to

the proper test, they were found to be in reality

imperfect; they did not germinate when sown.

Tills result was sufficiently discouraging, but it did

not deter him from anotlier attempt. The sub-

ject of his next experiment was from the class

monmcia, the citcurUta citi'ullus, the male flowers

of which were destroyed as soon as they made
tlieir appearance, and the female flowers, in order

to prevent all suspicion of the access of pollen,
were inclosed in bottles, luted to the stem by
the neck so as to exclude even the external air.

Tlie seeds which were procured in this way,
genninated and produced plants. This result

was as favourable to SpaUanzani's opinion as

could be wished, liut to give to the argument
against the sexes all the weight lie could, ho
now directed his attention to the class dicscia,

selecting as the subject of experiment some

plants of particular families, from which he ob-

tained results equally favourable to his views.

For after taking every precaution to secure tlie

female plants from the access of pollen, as in the

above example, seeds were still procured that

germinated when sown. From all which ex-

periments he was inclined to think that the

pollen is not in any case essential to fecundation.

If to these, however, we oppose the experiments
of Linnseus, and others already detailed, the

preponderance of facts is greatly in favour of
the sexual theory. Even although the experi-
ments instituted by Spallanzani were rather

favourable to his views, yet he does not seem,
after aU, to put implicit confidence in them,
thinking that the opposite doctrine may stiU be

true, that the ripening of the seeds that were

perfected without the poUen, might have been
effected by means of a power, inherent in the
female flowers, ofpropagating to a certain number
of germinations without the assistance of the

m.ile, in the same way as Bonnet had shown
that the aphis insect does, and as he had himself
obsen-ed take place in some other plants which

propagated in this way for three generations.

Spallanzani suggests also the possibility of the

fecundation of tho ovary by means of some
seminal principle residing in the pistil, and

capable of supplying the place of the pollen as

well as necessary in the case of monoecious and

dioecious plants, to ensure the perfection of the

seed. This conjecture is perhaps countenanced

in some degree by Koelreutcr's account of the

chemical properties of the moisture exuding
from the stigma when ripe, which ho represents
as being precisely the same with the chemical

properties of the pollen. But this is leaving tho

matter precisely as it was taken up; for if the

suggestion of Spallanzani is true, then there

exists at least a virtual sexuality in vegetables.

CHAP. XIII.

GROANS OF FBUCTIFICATIOX.

Flowers exist in the incipient state in the

bud long before the period of their evolution.

Ifthe scales ofa leaf bud are taken and stripped off

and the remaining part carefully opened up, it will

be found to consist of the rudiments of a young
branch terminated by a bunch of incipient leaves

imbedded in a white and cottony down, being

minute, but complete in all their parts and pro-

portions, and folded or rolled up in the bud in

a peculiar and determinate manner. This has

been called the foliation of plants. If the scales

of a flower bud are taken and stripped off, and

the remaining part carefully opened up, it will

be found also to consist of the rudiments of an

incipient flower, exceedingly small and minute,

but complete in all its parts. This operation

was performed in the month of January, by
Du llamel, on the bud of a pear tree, and the

following was the result. The scales, which

were from twenty-five to thirty in number,

were found to contain from eight to ten flowers,

attached to a common foot stalk of half a line

in length. The flowers in their general aspect

resembled rose buds set with haire. The petal.s

were scarcely perceptible, but the filaments were

distinctly visible, surmounted with white an-

thers. The pistils were not yet visible, but they

became so in the following month, when the

anthers had begun to assume also a tinge of red.

The ovary was not distinguishable in the earlier

dissection, but it became so before the evolution

of the bud. Similar appearances may bo seen

by opening up the flower buds of almost any

plant, long before the time of their natural

evolution. The mezereon produces its flowers

in the month of January or February ;
but if a

bud be taken and dissected in the month of

Augnst preceding, the petals, the stamens, and
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the enveloping of the young fniit may he all

distinctly perceived. The peach tree produces
its flowers in April, hut if a hud is dissected in

the month of Fehruary preceding, the whole of

the parts of fructification may be perceived in

miniature, wrapped up in the calyx by the

overtopping of its divisions. The corolla is ex-

tremely small, but the stamens and pistils are

very perceptilile, and the pollen may even be

discerned in the anthers. If a bud producing
both leaf and flower, is taken and dissected in

the foregoing manner, the rudiments of its future

products may be also distinctly perceived long
before the period of its evolution. A bud of the

horse chestnut about the size of a pea, dissected

in the winter, exhibited four branch leaves

covering a flower like spike, consisting of up-
wards of sixty florets. Another bud opened in

the spring, contained, amid sixteen scales, a pair
of opposite leaves, with the divisions closely
matted together by a fine down ; within there

was a flower spike, consisting of not less than a

hundred florets closely crowded together, each

enveloped by its downy calyx, which on being

opened, disclosed the corolla, stamens, and pistU,
with the rudiments of the future fruit distinctly
visible in the ovary. The petals of the corolla,
before their evolution, are wrapped up in a

flower bud, like the young leaves of the plant
in the leaf bud, and are also found to exhibit

similar varieties of envolution.

The flower, like the leaf, is a temporary part of

the plant, and takes its rise either from the extre-

mitiesofthe branches immediatelyfrom the stem,
or the root, and sometimes from a leaf. It is the

apparatus appropriated by nature for the produc-
tion of the seed, and in addition to this important
end, it forms one of the most interesting objects
in nature, being possessed of colour, odour, and
in many cases, a nectareous juice, or honey;
hence, it has been styled by Pliny

" the joy of

plants," flos ffaudium arhorum. When the flower

is supported by a flower stalk, it is said, like the

leaf, to be pedunculate; when the stalk is want-

ing, sessile. When the stalk branches out and

supports a number of flowers, it is said to be

pedicillate. Sometimes the flower is surrounded

by a number of small leaves of a distinct form
from the rest of those on the plant; these are

named bractea. A complete or perfect flower

consists of the calyx or cup, the corolla or

coloured part, the stamens and pistil; many
flowers, however, have no calyx, and others

neither calyx nor corolla. All the monocotylc-
donous plants are destitute of a corolla. LinniEus

gave the general name of perianth to the whole
of the floral envelopes which surround the sexual

organs. When the perianth is single, it is called

calyx; when double, the innei-most envelope is

called the corolla. These floral envelopes, not-

withstanding the delicacy of their texture, and

a, cftlyx; b, roroHa; c, sta-
mi?ns and pistil.

the varied colours which they frequently exhibit.

are in general nothing more than leaves with

slight modifications. This is particularly the

case in the calyx, which in many flowers is

exactly like leaves.

8g. The calj/x, a, is the outer

envelope, or cup, in which
the flower rests; it is either

single or formed of several

leaves; which may be more
or less distinct or divided.

It is called, when it con-

sists of a single piece,

monosepalous. This al-

ways occurs when the

calyx is united to the

ovary ; or in other words,
when the ovary is inferior.

It generally remains after the fecundation of the

seed, and in many cases till it is ripe. When
the calyx consists of several parts, it is termed

poli/sepalous. This description commonly falls

off immediately after fecundation, and fre-

quently on the first expansion of the flower, as

in the common poppy. The calyx is of various

shapes, as pear shaped, urceolate, as in roses, in-

flated, campanuLate, or bell shaped, cup shaped,
cylindrical, &c. Generally the calyx is green,

occasionally it is coloured, especially where there

is no corolla.

The glume, c, is a chaf-

fy membranaceous sub-

stance accompanying the
flowers of grasses, and

grains,and corresponds to

the calyx of other plants,

although not formed

like a cup. Sometimes
it is composed of one

piece only, at other

times of two distinct

pieces or valves, and

these valves vary in

figure in difi'erent plants. The scale is another

kind of calyx found in the willow and pine.

The Corolla, cut 38, fig. b. The corolla is the ex-

terior envelope of the flower, investing the central

parts, but invested by the calyx ; the corolla,

therefore, never exists unless when there is a

double perianth of which it forms the interior

part. It is generally of a finer and more delicate

texture than the calyx, and is of all the parts of

fructification the most showy and ornamental,

being always, or with few exceptions, that which

is the most highly coloured ;
hence commonly

regarded as alone constituting the flower as well

as that from which the flower imparts its rich

perfume, delighting at the same time both the

sight and the smell. To this the most elegant

paul; of the fructification, the term corolla has

been very happily applied by Linnteus, signify-

a, stamens ; A. pistil ; c, glume ;

d, d, lepicene.
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in!?, as it does in the original, a crown or

cbuplct.
Tlie corolla is monopetaloits, or formed of one

piece, as in the fox-glove,

bind-weed, and deadly

night-shade; or polypetal-

ous, composed of several

petals, as in cut 40, d, d,

and in the rose, pink, wall-

flower, and many others.

The corolla is divided into

the tube, the mouth, and
the border

; the petals into

the claw and lamina, or

border; the figures and

numbers of the petals vary in different species.
The calyx is regular when its incisions and
divisions are equal to each other, and symmetri-

cally placed; and irregular when its incisions

are unequal, and its parts do not correspond,
such is the snap dragon, hooded mill foil, &c.

The monopetalous corolla assumes various

forms, such as the tubular, campanulate, urceol-

ate, or pitcher shaped, salver shaped, stellar.

The irregular monopetalous corolla is said to

be two lipped, or labiate when separated into an

41.

a. 6. Om dt

upper and under lip, as in thyme, balm, rose-

mary, fig. a, h; it is personate, or masked, when
divided into two unequal lips, resembling some-

what the mouth of an animal, fig. c; urceolate

or pitcher shaped, as in the heaths, fig. d. The

polypetalous corolla may consist of two parts, as

in enchanters, night-shade ; or of three, four,

five, or six petals.

The papilionaceous corolla '--

is exhibited in the common

pea, iig 42, when the petals
are irregular, and so placed as

to resemble the wings of a

butterfly.

The petals may be opposite
to the divisions of the calyx,
and thus correspond with
their surfaces, or they may
alternate with these, and cor-

respond to the divisions of the calyx.
The colour of the corolla is either a pure and

beautiful white, as in the guelder rose and

magnolia; or various shades of red, as in roses;
or yellow, blue, violet purple, and other inter-

mediate shad-s. Its use is evidently along with

, calyx; A, oori)IIa.

rt, ovary; fi.style; r.stljf-

nia; (/, filament; c,e, an-
thers.

the calj'X to protect the sexual organs, and en-

sure the deposition of the pollen on the pistil,

and in most plants it disappears immediately
after this office is performed. Yet, the corolla

is by no means essential to the structure of a

fruitful plant, as many classes are entirely desti-

tute of such an appendage.
The annexed cut exhibits

the usual manner in which
the sexual organs are con-

tained within the corolla.

The stamen answers the

same purposes in planta as

the male organs in animals ;

in other words, it contains

the substance by which the

fecundation of the germs is

effected. It is generally

composed of three parts:
1. The anther, a kind of

membranous bag, having a

double internal cavity, formed oftwo cells in con-

tact with each other
; 2. The pollen, a substance

commonly formed of small vesicular grains,

which contain the parts necessary for fecunda-

tion
; 3. The filament, a thread-like appendage

by which the anther is frequently supported.
Such ai'e the three parts of which the stamen is

usually composed. But of these parts two only
are essential to it, the anther and the pollen.

The filament is merely an accessory part of the

stamen, and is accordingly often wanting, the

anther being then directly attached to the body
on which it is inserted, without the intervention

of a filament. In this case the stamen is said

to be sessile.

The essence and perfection of the stamen, con-

sists in the presence of the anther. But in order

that this organ may be fitted for performing the

functions allotted to it by nature, it must not

only contain pollen, but must also open, that the

pollen may come into contact with the stigma j

otherwise fecundation could not take place.
'

The number of stamens vary in the different

families of plants. Some flowers have only one

stamen, as the Mppuris or mares-tail; others have

two, as veronica; others three, as the grasses, and

so on, till we come to an indeterminate number.
The firat classes of the Linnean system are de-

termined by the number of stamens, the terms of

which will be explained in the table to be after-

wards given. The manner in which the stamens

are inserted, afford also distinctive characters.

Thus, if they are inserted in the receptacle, as

in ranunculus, they are said to be liypogynoxis ;

if in the corolla, as in veronica, they are epipe-

ialous; if in the calyx, as in the family cpilo-

bium, they are periffj/noiis; and if in the ovary,
as in the orchis family, they are called epigz/nmis.
The relative proportions of the stamens to one

another, and to the several parts of the flower.
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is also a circumstance of material importance to

the botanist. In tlie tulip, and in the generality
of plants, they are nearly of the same length in

the same flower ;
but there are some in which

their lengths are unequal. This is the case in

the genus mentha, (as peppermint) in which,
out of four stamens, two are always shorter than

the others. The same is the case in the classes

lidynamia and telradynamia ; in the latter, of

six stamens two are always shorter, forming a

remarkable character of the cruciform plant. If

compared in their proportions with the other

parts of the flower, the stamens are sometimes

found to equal the calyx or corolla in their

length, as in the genus polygonum ; sometimes

they are found to overtop it, and in other cases

to fall short of it. In many flowers certain of

the stamens are always abortive, as in Virginian

spider-wort, sage, rosemary &c. The stamens,

though very different in their shape and struc-

ture from the petals, exhibit, however, strong
indications of being nearly allied to them, and

seem in some cases, as in the flower of nt/mphea

alba, or water lily, to run mutually into each

other, the inner petals being partly stamen, or

the outer stamens being partly petals. But in

many flowers, particularly the polypetalous,
the stamens are entirely convertible into distinct

petals, and are often so converted either in part
or in whole. In the former case the flower is

said to be double, in the latter case it is said to

be full. But this singular conversion of stamens

into petals, is regarded by the botanist as alto-

gether an aberration from the laws of vegetable

economy, and is found to occur but seldom ex-

cept in consequence of culture. The anemone,

ranunculus, and rose, when cultivated in our

gardens, afford examples of the flowers of this

description. They are more showy indeed, and
more generally admired than the flower in its

natural state, and are consequently the object of

the peculiar care of the florist
;
but they are

regarded by the botanist as being only vegetable
monsters.

The filament, d, is the elongated, slender, and
threadlike stalk which supports the anther. It

is not an essential part of the stamen, being in

many casesabsent. Accordingto its variousforms

it is distinguished into flattened, wedge-shaped,

awl-shaped, capillary. The anther is generally
attached to the tip of the filament ; hut some-
times the latter is prolonged above the insertion

of the anther. The stamens are in general free

and unconnected with each other; but in certain

cases they are more or less united by means of

the filaments.

When the filaments are all connected together,
either by the sides or at the base, they are said
to be monadelphous, as in the mallow, fig. a.

When the filaments are united into two distinct

portions, they are eaid to be diadelphons, as in

tlie common pea and fumitory, as fig. h. "WTien
44.

united into three or more bundles, they are

tei-med polt/dclphmis.

The colour of the filament is generally white,
as in the convolvulus ; but in the peach it is

spotted, and in the medlar tree red. In some
stamens the filaments are elastic, unbend-

ing themselves with considerable force as the

corolla expands, as in the genus Urtica; and
in some they are susceptible to the action of

external stimuli, as in those of the barberry,

wliich, if touched with the point of a needle

or other fine instrument on the inner side, and

near the base, will spring forward immediately
with a sudden jerk to the centre of the flower.

The anther, e, is the essential part of the

stamen, and contains the pollen or fecundating

powder. It is generally formed of two mem-
branous bags attached to each other by their

sides, joining or united by an interposed body.
Each of these bags or cells is divided internally

into two parts by a partition, which cells open
at the period of fecundation to allow the pollen
to escape.

Sometimes the anther consists of only one

cell, as in the hazel, mallow, and pine ; more

rarely there are four cells, as in butomus umbel-

latus. Each of the cells have on one side a lon-

^j gitudinal groove, where the opening
takes place. Sometimes the pollen

escapes by pores or slits in the

h summit of the anther, as in the

heaths, the potatoe, &c.
;
in other

cases their pores are fumislied witli

immovable valves, as in the bar-

berry, laurel, and ejnmedium al-

pinutn. In fig. 45, a a, are the

pores in the anther
;
b b, the mov-

able and elastic valves.

The anther is attached to the fila-

ment in various ways, as by its base,

middle, or summit. The anthers

sometimes are united together so as

to fonn a continuous tube. This is

the case in the family of the synqen-

esia, as the dai.sy, marygold, thistle,

&c.

The Pollen, or the substance contained in the

cells of the anther, and which is subservient to

fecundation, generally presents the appearance
of a powder, composed of extremely minute
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grubis. Sometimes it is in solid masses ofgreater
ui' less size ; but as, in this state, it occurs in

only a few plants, we shall first examine the pol-
len in the powdery form.

Previous to the improvement of optical instru-

ments, the knowledge which had been obtained

respecting the varied forms of the grains of pol-

len, and especially respecting their internal struc-

ture, was extremely vague. A great diversity
had indeed been perceived in those which had

been examined with powerful lenses, but their

differences had been pointed out without deriv-

ing fi-om them any references that might tend

to the advancement of science. The structure

of the pollen had also engaged the attention of

most of the botanists, who had long disputed,
without coming to any settled determination, res-

pecting the internal composition of bodies of so

elementary a nature. The microscopic examina-

tion of the pollen was therefore a subject that re-

quired revision, and which could not fail to

attract the attention of modern observers. The

grains of the pollen are utricles of various forms,

having no adhesion to the anther at the period
of maturity, and containing a multitude of gran-
ules of extreme minuteness. The utricular

membrane is sometimes smooth, sometimes

marked with eminences or asperities. Some-
times it presents little flat surfaces or promin-
ences symmetrically arranged. When the pol-
len is perfectly smooth at its surface, it is not at

the same time covered with any viscous coating,
whereas the slightest eminences are indications

of this adhesive covering. The papillae, mam-

millary eminences, &c., which cover certain

grains of pollen, are true secreting organs, of

which the viscous and usually coloured envelope
with which they are invested is the product.
'J'he powdery pollens may therefore be arranged
under two principal ordera, the viscous and the

non-viscous, pollens.

M. Guillemin discovered, by extensive obser-

vation, that the nature of the grains of pollen
is the same in each natural family of plants ; or,

in other words, that viscous and non-viscous

pollens never occur together in the same family.
He has found, moreover, that all the genera of a

family present only modifications in the forms
of their grains of pollen ; although families very
remote from each other in reSpect to other char-

acters, agree in having the same kinds of pollen.
"We shall here content ourselves with describing
the nature and forms of this organ in a few re-

markable families.

The pollen of the Mallow and Convolvulus
families is fonned of papillar spherical grains,
of a silvery white colour. In the cucumber,
they are spherical, papillar, and of a beautiful

gold-yellow. Those of the tribe of helianthece,
in the family of synantliereoe, are also spherical,

pnpillar, and of a fine orange-yellow. The tribe,

or rather order, of the ciclioracew, presents spheri-

cal grains, which are viscous, but are bounded by
minute plain surfaces. In colwa scandens, the

pollen is covered with mammillar eminences,
each surmounted by a shining point. The pollen
of the genus phlox very much resembles that

mentioned last ; and this is a circumstance corro-

borative of the opinion of those who consider the

two genera as belonging to the same natunJ

family.
The families in which grains that are not

viscid are found are very numerous. As in the

potatoe, gentian, grasses; and the grains in

these have always an elliptical form, and are

marked with a longitudinal groove. Their usual

colour is yellow, although they are sometimes

red, as in verbascum. In the pea tribe, the pol-

len, although not viscous, is of a very distinct

cylindrical form.

When grains of pollen which ai'e not viscous are

subjected to the action of water, they instantly

change their fonn, which, from being ellipti-

cal, becomes perfectly spherical. The viscous

grains first lose their coating, then burst more

or less quickly, and project a fluid denser than

water, and in which are seen moving myriads of

minute grains, which are rendered visible by
their greenish colour, when they are magnified
to several hundred diameters. Amici saw a

grain of pollen, in contact with a hair of the

stigma, burst, and project a kind of bowel, in

which the minute grains circulated for more

than four hours. Gleichen, who had already
observed the granules contained in the grains of

pollen, considered them as performing the prin-

cipal part in the act of fecundation
;
and Guil-

lemin, reasoning from the resemblance of these

organs to the spennatic animalcules of animals,

is inclined to adopt the same opinion.

Such was the state of our knowledge respect-

ing the nature and organization of the grains of

the pollen, when Brongniart undertook his ex-

amination of the generation of vegetiibles. His

opinion respecting the nature and organization

of the grains of pollen is as follows :
—On ex-

amining the interior of the cells of a yellow
anther in a flower-bud, long before its expansion,

it is seen to be filled with a cellular mass distinct

from the walls of the cells. By degrees the

cellules of which the cellular mass is composed,

and which are generally very small, separate

from each other, and at length form the gran-

ules, which are named pollen. Sometimes these

particular cellules or gi'ains of pollen are enclosed

in other larger vesicles, which become torn, am;

of which traces may still be perceived.

Each grain of pollen, whose form, as has al-

ready been remarked, is very variable, presents

a uniform organization. It is composed of two

membranes, the one external, tliicker, and fur-

nished with pores, and sometimes more or Itss
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prominent appendages ;
the other internal, thin,

transparent, and having no adhesion to the first.

When submitted to the action of water, the

inner membrane swells, the outer bursts at some

part of its surface, and through the opening
thus formed there issues a tubular prolongation,

which forms a kind of bag, first observed by
Needham. Sometimes two prolongations issue,

at two opposite points. The cavity of the inner

membrane is filled with spherical granules, of

extreme minuteness, wliich appear to perform
the most important part of the act of fecunda-

tion.

The pollen of the families Asclepiadese and

orchidese presents very remarkable modifications.

In several genera of these two families, all the

pollen contained in a cell is united into a body,
which has the same form as the cell in which it

is contained. To this united pollen is given the

name oi pollen-mass. When the pollen is thrown

on red-hot charcoal, it bums and flames with

rapidity. In many plants, it diffuses an odour,

bearing the most striking resemblance to the

substance in animals to which it is compared, as

is very distinctly observed in the chestnut and

barberry.
The pollen, when it begins to be developed,

and long before the expansion of the flower,

presents itself under the form of a cellular mass,
sometimes covered with an extremely thin mem-

brane, which, however, has no attachment to the

walls of the cavity. The utricles of which this

mass is composed, are at first very intimately
imited together. Some scattered granules are

perceived in their interior. By degrees the

utricles separate, the granules which they con-

tain unite, and by their successive development,
soon burst the utricles, assume the form which

they are to retain, and finally become grains of

pollen. It will be seen that tliis mode of de-

velopment is perfectly similar to that of the

cellular tissue, which we described when treat-

ing of the elementary part of vegetables.

The pistil is the female organ in plants, cut

43. It almost invariably occupies the centre of

the flower, and is composed of three parts, the

ovart/ a, the style b, and the stigma c.

In most cases, we find only a single pistil in

a flower : as in the lily, the hyacinth, and poppy.
At other times, there are several pistils in the

same flower; as in the rose and ranunculus.

The pistil, or pistils, when there are more

tlian one, are often attached to a particular pro-

longation of the receptacle, to which the name
of gynophorum is given, and which does not es-

sentially belong to the pistil, but remains at the

bottom of the flower when the pistil is detached.

When there are several pistils in a flower, it is

not unusual to see the gynophoi-um becoming
thick and fleshy. This is particularly observable

in the raspboiTy, and strawben-y. The part of

the latter which is pulpy and sweet, and wliieh

is eaten, is merely a very large gynophorum ;

and the little shining grains which cover it are

so many pistils. It is easy to satisfy one's self

as to the nature of these different parts, by fol-

lowing their gradual development in the flower.

The base of the pistil is always represented

by the point at which it is attached to the re-

ceptacle. The summit, on the other hand, always

corresponds to the point where the styles or the

stigma are inserted into the ovary.
The mary, fig. a, always occupies the lower

part of the pistil. Its essential character is,

that when divided in the longitudinal or trans-

verse directions, it presents one or more cavities,

named cells, in which are contained the rudi-

ments of the seeds, or the ovules. It is in the

interior of the ovary that the omdes acquire all

their development, and are converted into seeds.

This organ may therefore be considered, with res-

pect to its functions, as analogous to the ovaryand

uterus in animals. Its usual form is egg-shaped;
but it is more or less compressed and elongated

in certain families of plants, as in the Cruciferse,

Leguminoste, &c. The ovary is generally free

at the bottom of the flower ; in other words, its

base corresponds to the point of the receptacle,

into which are inseiied the stamina and the

floral envelopes, although it does not contract

any adhesion with the calyx ; as is observed in

the hyacinth, the lily, and tulip. Sometimes,

however, the ovary is not met with in the bot-

tom of the flower, but seems to be placed entirely

beneath the insertion of the other parts ; in other

words, it is united in every part of its circum-

ference with the tube of the calyx, its summit

alone being free in the bottom of the flower. In

this case, the ovary has been named adherent or

inferior, to distinguish it from that in which it

is free or superior. The genera Iris, Narcissus,

Myrtus, and Riles, have an inferior ovary.

When this organ,
'"

therefore, is not met

with at thebottom of the

flower, but when the

centre of the latter is oc-

cupied by a style and a

stigma, it will be neces-

sary to examine if there

be not at the bottom of

the flower a particular

0, ovary of gooseberry; p ;,, bulging, distinct from

miiguifiBd ball of poUun. the top of the peduucle.

If this enlargement, on being cut across, presents

one or more cavities, containing ovules, it is

clear that there is an inferior ovary.

The position of the ovary, considered as to its

being inferior or superior, furnishes the most

valuable characters tor grouping genera into

natural families. Whenever it is inferior, the

calyx is ncccssiwily monosepalotis, since its tubo
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la intimately united to the circumference of the

ovary. Sometimes it is not entirely inferior, hut

is free iu some portion of its upper part, a third,

a half, or two-thirds. These different gradations

are observed in the saxifrages.

There is, however, a position of the ovary

which, although almost always confounded with

the inferior, requires to he distinguished from it.

It is when several pistils, existing together in a

flower, are attached to the inner wall of a calyx
which is very narrow at its upper part, so that

at first sight it might seem to represent an in-

ferior ovary. These ovaries are named parietal,

as in the genus Rosa, and many other plants of

the same family.
The ovary is sessile at the hottom of the flower

when it is not raised upon any peculiar support;
as in the lily and hyacinth. It may he stipitate,

when it is home upon a very elongated hase ; as

in the caper. When cut across, the ovary often

presents a single internal cavity or cell, contain-

ing the ovules. In this case it is said to be uni-

locular; as in the almond, the cherry, and the

pink. It is named bilocular, when it is com-

posed of two cells ; as in the lilac, the toadflax,
and the foxglove. Trilocular, when composed
of three. Multilocular, when it presents a great
number of cells

;
as in the water-lily.

Each cell may contain a number of ovules,

varying in different plants. Thus there are cells

which never contain more than a single ovule,
and others which contain two. In some cases,
each cell contains a great number of ovules, as

in the tobacco, the poppy, &c. ; but these ovules

may be variously disposed. They are not unfre-

quently regularly superimposed upon each other,

along a longitudinal line; as in aristolocMa

syp/io.

Ovules, when fecundated, become seeds; but
it frequently happens that a certain number of

them regularly become abortive in the fruit.

Several of the partitions are even sometimes des-

troyed and disappear.
The style is the fihform prolongation of the

summit of the ovary which supports the stigma,
cut 43, b. Sometimes it is entirely wanting, and
then thestigma issessile,asin the poppyand tulip.
The ovary may be surmounted by a single style, as

in the lUy, and the pea family ; by two styles,
as in the umbelliferie

; by three styles, as in the

w-ay-faring-tree ; by four, as in the parnassia;
or by five, as in the stative, linum. In other

cases, again, there is only a single style for several

ovaries
; as in the apocinem. The style almost

always occupies the highest part of the ovary ;

as in the cruoiferae, liliaccfe, &c. It is then said

to be terminal. It is named lateral when it

arises from the lateral parts of the ovary ;
as in

m ost of the fam ilies of roses, and thegenusDaphne.
lu some much rarer cases, the style appears
to spring from the base of the ovary. It then

obtains the name of hasal or Ixisilar style. It

has this position in the lady's-mantle, and tie

bread-fniit tree. Sometimes also, the style, iB

place of springing from the ovary, seems to arise

from the receptacle; as in the labiata;, and certain

boragincic. The style may be included, that is,

contained within the flower, so as not to ap-

pear externally; as in the lilac, and the jas-

mine. Or it may be protruded, as in red valerian.

The fonns of the style are not less numerous
than those of the other organs which we have

already examined. Although it is generally
slender and filifonn, yet, in certain plants, it

has quite a different appearance. It sometimes

seems as if jointed to the summit of the ovary,
so as to fall off after fecundation, leaving no

traces of its presence ; as iu the cherry and

plum. In this case, it is named caducous.

Sometimes, on the contrary, it is persistent,

when it remains after fecundation. Thus in

the box, and the anemone and clematis, the style

continues, and forms part of the fruit. Lastly,
it sometimes not only remains after fecunda-

tion, but continues to increase in size ; as in the

pasque-flower.
The Stigma is the usually glandular part of

the pistil, placed at the summit of the ovary or

style, and destined to receive the influence of the

fecundating substance, cut 48, c. Its surface is

generally uneven, and more or less clammy. The

stigma, considered in an anatomical point of

view, is composed of elongated utricles, con-

verging from the surface of the stigma towai-ds

the style, and loosely attached to each other by
a mucilaginous substance. These utricles are

generally naked, although, in some cases, they are

covered byavery thin and transparent membrane.

The number of stigmas is determined oy that

of the styles, or of the divisions of the sty\s, the

former always corresponding to the latter. The

stigma is sessile, or directly attached to the sum-

mit of the ovary, when the style is wanting ; as

in the poppy and tulip. There is only one stigma
in the cruciferse, leguminosae, primulaceae ; two

in the umbeUifers and a great number of grasses.

Three in the iris, the genera Silene, liheum,

Rumex ; Jive in the flax ; six, and even a greater

number, inmany other plants, such as the mallows.

The stigma is generally terminal, or situated

at the summit of the style or ovary ;
as in the

lily and poppy. It is lateral when it occupies the

sides of the style, or, when that part is wanting,

of the ovary ;
as in the ranunculus and plane-tree.

With respect to the std>stance of which it is

composed, it \a fleshy when thick, fii-m, and suc-

culent; as in the lily. Glandular, when evi-

dently fonned of small glands, more or less ap-

proximated to each other. Membranous, when
flat and thin. Petaloid, when thin, mem-

branous, and coloured like the petals. Ac-

cording to its form, the stigma may be glo-
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buhr or capitate, rounded like a little head ;

as in the cowslip, belladonna, and marvel of

Peru. Hemispherical, having the form of a

hemisphere ;
as in the yellow henbane. Discoid,

flat, broad, and in the form of a shield; as

in the poppy. Clamform or club-shaped as in

jasione montana. Capillar or filiform, slender

and very elongated ; as in the maize. Linear,
narrow and elongated ; as in the campanulw
and many caiyophylleie. Trigonal, having
the form of a three-sided prism ;

as in the wild

tnlip. Trilobate or three-lobcd, formed of three

rounded lobes
;
as in the lily. Stellate, flat and

cut into several lobes, so as to resemble a star
;

as in the ericinece, and the genus Pyrola. Umbili-

cate, having a depression in its centre ; as in the

lily. Semilunar or crescent-shaped, as in the

yellow fumitory.

Having described the parts of a single flower,

we shall now allude to the manner in which

these are placed on the stalk, and frequently

grouped together.
The term Inflorescence, is applied to designate

the general disposition or arrangement wliich

the flowers affect upon the stem, or the other

organs which support them.

The flowers are said to be solitary when the

plant produces only one, or when they come off

one by one from difi^erent points of the stem, at

some distance from each other; as in the tulip

and the common garden rose. They are.terminal

when situated at the top of the stem ; as in the

tulip. Lateral, when they spring from the sides

of the stems or branches. Axillar, when they

spring from the axilla of the leaves, as in tlie

greater periwinkle, and the ivy-leaved speedwell;

geminate, when they come off in pairs fi-om the

same point of the stem, as in viola biflora ; ter-

nate, when they come off three together, as in

teucrium flavum; fasnculate, when they come
off more than three together from the same

point of the stem or branches, as in the cheny.
1 . AVhen the flowers are arranged upon

' a common stalk or axis, which is sim-

ple or not branched, whether they be

sessile or pedunculate, and whether the

peduncle be straight or inclined, they
form a spike, and are accordingly des-

cribed as spiked, as in wheat, barley,

rye, the ribwort plantain, the black

currant, the barberry, and the genus
M-chis.

2. If the common peduncle branches

several times, and in an irregular manner, this

arrangement takes the name of raceme, and the

flowers are described as being racemose, as in

the vine.

The characters which most authors have given
as distinguishing the spike from the raceme are

80 uncertain, that it is almost impossible to dis-

criminate between these two modes of inflores-

cence. Thus, some say that the flowers are

sessile in the spike, and pedunculate in the

raceme
; and others, that the raceme is always

pendulous, and the spike erect. Perhaps the

best distinction is, that the axis of a spike is

always simple, whereas that of a raceme is al-

ways branched.

3. When the common axis is erect, and the

peduncles are irregularly divided into pedicels

bearing the flowers, if the whole assumes a

nearly pyramidal form, it obtains the name of

thyrsus, as in the lilac, the privet, and the horse-

chestnut. This species of inflorescence is closely

allied to the raceme.

4. The flowers are said to be

disposed in a panicle, or to be

paniculate, when the common axis

is branched, and its secondary
divisions are greatly elongated and

widely separated. This species

of inflorescence belongs almost

exclusively to the graminea; :

such, for example, are the male

flowers of the maize.

5. The flowers are corymbose,
or are disposed in a corymb, when
the peduncles and pedicels spring
from different points of the uppci

|j part of the stem, but all attain

neai'ly the same height ;
as in

common milfoil.

6. The cyme is produced, and
the flowers are said to be cymose,

when the peduncles proceed from
the same point, the pedicels being unequal, and

coming off from different points, but raising
all the flowers to the same height ; as in the

elder aod cornel.

7. The flowers are umiel-
''• late when all the peduncles

are equal, spring from the

same point of the stem,

diverge, and branch into

I pedicels, which again come
**'• off from the same point, so

that the general mass of the

flowers represents a convex

surface, like an expanded
umbrella. This disiJosition

is observed in the whole natural family of the

umbelliferiE ; for example, in the caiTot, hem-

lock, opoponax. The peduncles fonn collec-

tively an umbel ; and each group of pedicels con-

stitutes an umbcllule. At the base of the umbel,
there is very frequently observed an involucre ;

and at the base of each umbellule an involucel ;

as in the carrot. At other times, the involucre

is wanting, while the involucels are present ; as

in chervil. Lastly, both involucre and involu-

cels may be absent ; as in pimpinella and sax-

ifraga.
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8. The flowers are scrtulate, when the pedun-

cles are simple, spring all from the same point,

and attain neai-ly tlie same height ;
as in the

flowering rush, most of the species of allium, the

genus primula, &c. This kind of inflorescence

has heen refen-ed to the umbel ; but it differs so

mucli from that species as to deserve a name of

its own.
9. The flowers are disposed

'*•

in a whorl or are whorled or

verticillate, when they come

ofi^ around the stem at the

same height ;
as in mare's tail.

10. The Spadix is a species

of inflorescence, in which the

common peduncle is covered

with unisexual flowers, which

are naked, in other words, destitute of

a proper calyx, and generally distinct

and separated from each other ;
as in

arum maculatum, caltha palustris, &c.

Sometimes, however, there are observed

scales, which separate the flowers ;
but

these cannot be considered as calyces*

as they spring from the substance of

the peduncle itself, of which they ap-

pear to be appendages, and are always
situated beneath the point at which

the flowers are attached; as in certain species

of pepper. The spadix is peculiar to the mono-

cotyledonous plants, and to the different species

oi piper. Sometimes it is naked, in other words,

destitute of a general envelope ;
as in the genus

just mentioned. At other times, it is enveloped

in a spatha ;
as in the aroideae, and cei-tain spe-

cies of palms.
11. The catkin is a kind of inflorescence, in

which unisexual flowers are .
**•

inserted upon scales which, in

some measure, perform the

office of a peduncle. Flowers

so arranged are named amenta-

ceous. Of this kind are the male

flowers of the chestnut and

hascl, the male and female

flowers of willows, &c. Tliis species of inflor-

escence is that observed in a whole family of

plants, composed of trees of various sizes, and

which are named amentaceous. Of this kind are

willows, poplars, alders, the birch, the hornbeam,
the oak, the beech.

All plants do not flower at the same period
of the year. There are, in reference to this cir-

cumstance, very remarkable differences, which

depend upon the nature of the plant, the in-

fluence of heat and light, and the geographical

position of the vegetable. Were they to come
out all in the same season, and at the same period,

they would disappear too soon, and vegetables
would remain too long destitute of their great-
est beauty. Even winter, notwithstanding the

cold which accompanies it, is not without

flowers. The snowdrop, the hellebores, and

the mezereons, unfold their flowers when the •

ground is still covered with snow. These ex-

amples, however, may be considered as excep-

tions to the general order. Cold, in fact, ap-

pears to ojipose the growth and expansion of

flowers, whereas a gentle and moderate heat

favours and maintains them. Accordingly, in

countries where the temperature continues in a

mean state the whole year, a kind of perpetual

spring prevails, and the earth is always covered

with new flowere. In the temperate parts of

Europe, it is in spring, when a gentle and vivify-

ing heat has succeeded to the cold of winter, that

the flowers gradually separating their envelopes,

expand and disclose their beauties to our view.

The months of May and June are those which

see the greatest number of flowers expand.

According to the season in which they deve-

lope their flowers, plants have been distinguished

into four classes:—1. Vernal, those which

flower during the months of March, April, and

May ;
such as violets, primroses, &c. 2. jEstival

or summer plants, those which flower from the

beginning of June to the end of August. These

constitute the great majority of plants. 3.

Autumnal, those which expand their flowers

from September to December. Of this kind are

many species of aster, and meadow saffron. 4.

Hibernal or winter plants, those which flowet

from about the middle of December to the end

of February ;
such as many mosses and junger-

niannite, the snow drop, black hellebore.

From the consideration of the period at which

different plants produce their flowers, Linnscus

formed his Calendar of Flora. For, there are

many plants whoso flowers always appear regu-

larly at the same period of the year. Thus, in

the climate of Paris, the Christmas rose flowers

in January ; the hazel and mezereon in Feb-

ruary ;
the almond, the peach, and the apricot,

in March
;
the pear, tulips, and hyacinths, in

April ;
the lilac and the apple in May.

Not only do the flowers show themselves at

different periods of the year, in different plants,

but there are many flowers which open and close

at determinate hours of the day, while some ex-

pand only at night. Thus the marvel of Pern

opens its flowers only when the sun has sunk be-

neath the horizon. Hence flowers are distin-

guished into diurnal and nocturnal. The latter

are much less numerous than the former. There

are even flowers which have the habit of open-

ing and closing at certain periods of the day,
with so much regularity, that one may tell the

hour by them. Linn»us, who was so ingenious
in detecting the most interesting circumstances

respecting flowers, made use of the periods at

which some species are well known to expand,
for the purpose of forming a table, to which ho
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gave the name of Fiords Titnepiece. In this

table, tlie plants are arranged according to the

hour at which their flowers expand.
The state of the atmosphere appears to have a

decided inflnence upon the flowers of certain

plants. Thus, Calendula phmalis closes its

flower when the sky is overcast, or when a

thunder-storm threatens to burst. Sonchus si-

biricus, on the other hand, opens and expands

only when the weather is hazy and the atmos-

jJiere loaded with clouds. The light of the sun

appears to be one of the causes which acts most

powerfully upon the expansion of flowers. Its

absence produces a kind of sleep in flowers, as

it does in the leaves of the family of Leguminosas.

By very ingenious experiments, Bory de St

Vincent succeeded in causing to flower certain

sp ecies of oxalis, the flowers of which never ex-

panded naturally, by illuminating them strongly
at night, and collecting upon them the rays of

light by means of a lens.

The duration of flowers also exhibits some

very remarkable differences. Some expand in

the morning, and are withered before the end of

the day. Such flowers are called ephemeral. Of
this kind are the most of the species of Cistus,

Tradescantia inrginica, some species of Cactus,

&c. Others, on the contrary, retain their splen-
dour unimpaired for several days, often even for

several weeks. Lastly, there are flowers whose

colour varies at the different periods of their

development. Thus the Hortensia begins with

having green flowers. By degrees they assume

a beautiful rose-colour, which, before tliey are

entirelyfadedjbecoraesof a more or less deep blue.

Nectaries. By the general name of Nectaries

I.innseus designated not only the glandular
bodies which are observed in certain flowers, and

which secrete a sweet or nectaremis fluid, but

also all the parts of the flower which, present-

ing irregular and unusual forms, appeared to

l)im not to belong to the floral organs properly
BO called, that is, to the pistil, stamina, or floral

envelopes. It may easily be conceived, that the

great extension given by Linnseus to the term

nectary could not but render it extremely vague.
Indeed it is almost impossible to give a strict

definition of it, as employed by him. A few

examples will show the truth of our assertion.

Whenever one of the constituent organs of

the flower presented some irregularity in its

form or development, or some alteration of its

MBUtA aspect, LinnffiUB called it a nectary. It

will readily be imagined that, in tliis manner,
he must have confounded a multitude of organs

very different from each other. Thus, in the

columbine, Linnteus describes five nectaries in

the form of recurved spurs, hanging between the

five sepals. In the larkspur there are two which
are prolonged into a point at their hind part, and
are contained in the spur which is observed at

the base of the upper sepal. In the helleboies

we find a great number of nectaries, which are

tubular and two lipped. Now, these alleged

nectaries of the hellebores, columbines, and in

general of all the other genera of the family of

ranunculacese, are nothing but the petals. In

the tropceolum, the nectary is a spur which

arises from the base of the calyx. In the toad-

flax, this nectary or spur is a prolongation of

the base of the corolla. This is also the case in

the violet, and balsamine.

Linnffius also gave the name of nectaries to

masses of glands placed in different part* of the

flower. Accordingly, he confounded the disks

under that name ;
as in the cruciferce, umbelli-

fera, and rosacea. In the lily, the nectary has

the form of a glandular groove placed at the in-

ternal base of the divisions of the calyx. In the

genus iris, it is a tuft of glandular hairs, placed

on the middle of the outer divisions ofthe calyx.

In the grasses, the nectary is composed of two

small scales, varying greatly in form, and situ-

ated on one side of the base of the ovary. These

two scales or paleols: form the glumella, an organ
which performs no secretion. In the orchidejB,

the nectary is the lower and inner divisions of

the calyx, which other botanists, and Linnteus

himself, have designated as the lip. If it be

necessary to retain the term nectary, it should

be exclusively applied to the little masses of

glands situated on different parts of the plants,

and destined to secrete a sweet juice, care being
at the same time taken not to confound these

l)odies with the diff'erent kinds of disk, which

are never secreting organs. By this means the

uncertainty and confusion which the term carries

with it might be avoided, and it would be re-

stored to its true signification.

CHAP. XIV.

CUYPTOGAMIC FRUCTIFICATION.

II AVINO described the floral oi-gans of the moi-e

perfect plants, we now proceed to exhibit a view

of the corresponding organs in the cryptogamic

families, in which we shall find the parts much
less complete, and in some cases, almost in-

visible.

Ferns. As this class of vegetables are desti-

tute of conspicuous flowers, so they were at one

time thought to be destitute also of seeds, and

propagated nobody coidd tell how. Hence the

common opinion so prevalent in ancient times,

as to the nonentity of fern seed
;
an opinion

that is scarcely even in the present day exploded

among the vulgar, though shown by botanists to

be entirely erroneous : the fruit or seed of ferns

being not only visible to the naked eye, at least
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in its aggregate mass, and even the individual

seeds by the assistance of the microscope. The
former must liave been often seen though not

attended to by ancient botanists
;
and the latter

are said to have been first discovered by Cole

and Swammerdam, about the year 1670, as well

as distinguished from the capsules in which they
are contained. It was still possible, however, that

tliese naturalists might have been mistaken, as

ferns had not yet been propagated by the sowing
of their seeds. But the experiment was at last

instituted in the year 1789, by two English

botanists, and the result was, in each case, con-

formable to expectation, ferns being obtained

from two respective sowings. The reality of

fern seed being thus shown, the next object of

the botanist was that of the discovery of the

parts of the flower which had produced the seeds,

the existence of which was inferred from ana-

logy. But in pursuit of this object, it cannot be

said that botanists have even yet been completely
successful. For although Hedwig, that most

able and accurate of all investigators, has indeed

detected the parts of the flower in a variety of

ftimilies, or at least, organs, which he presumes
to be the constituent parts of the flower ; yet,

there seems to be stiU some considerable degree
of doubt among botanists with regard to the

value of some of his conjectures, and a conse-

quent want of acquiescence in the legitimacy of

some of Ilia conclusions. But where the parts
of the flower have not yet been detected, the

botanist can at least direct his attention to the

mode of fructification, and to the fruit produced.
In some families, the fructification is placed near

the root, as in the pihdaria and isoeies, which
are generally regarded as ferns, though the parts
of the flower are so obvious as to render it doubt-

ful whether they should not be transferred to

the class of conspicuous flowers, rather than to

that of the cryptogamic. In the pilularia the

flowers issue from the bosom of the leaves, which

spring from the root, and consist of a receptacle
or calyx, anthers, and pistils, ascertainable by the

aid of the microscope ; the seeds being small

and globular bodies lodged in the receptacle,
covered with a fine membrane. In the isoetes

the flowers are immersed in the base of the leaf

or frond, and consist also of a receptacle or

calyx, anthers, and pistils, as seen by a good
magnifier, the seeds being small globular bodies,

lodged in a capsule. In the iaxnWj Li/copodium,
the parts of fructification issue from the axis of

the leaves (or are axillary); they exhibit, how-
ever, no parts exactly analogous to stamens or

pistils, but consist of kidney-shaped capsules

containing many minute seeds. In the family
Equisetum, the fructifications consist of a suc-

cession of whorls of target-shaped substances,
attached horizontally, and condensed into a clul)-

like spike, tcmiinating the stem
; these targets

being considered by Iledwig as forming each a

calyx to the under surface, of which are attached

several tubular cells containing stamens and

pistils, and ultimately, upon becoming capsules,

containing the seed.

j5 In Ophioglosswm and 0*-

munda, in which the fmc-

tifications are also in spikes

issuing from a leaf, the

samebotanisthas discovered

what he regards as both

stamens and pistUs. The

capsules,however, are easily

discerned, being of a globu-
lar figure, arranged in two

rows, and opening cross-

ways when ripe, with many minute seeds. In

the former, the spike is simple ; in the latter, it

is branched. But, in by far the greater number
of ferns, the flowering parts are in the back of

the leaf, as seen in fig. a.

In these also, Iledwig discovered what he be-

lieves to be the parts of the flower; not indeed,

including any thing like the calyx and corolla,

but stamens and pistils only. If a frond of any
of the dorsiferous ferns, as they are termed, is

taken at a very early period of its growth, and

carefully unfolded, there may be seen, with the

assistance of a good microscope, dispersed over

its under surface, but chiefly over that of the

mid-rib, and sometimes also over the upper sur-

face, a number of small globular bodies, which,
when put into a drop of water, and placed under

a high magnifying power, are found to consist

of a small pedicle supporting a minute globule,
filled with a granulated mass. These Hedwig
regards as stamens, partly from the analogy of

their figure, and partly from their disappearing
in the mature state of the plant, as the stamens

in other plants disappear before the fruit ripens.

The pistils he describes as globules, sitting or

supported upon pedicles, which are ultimately
converted into the capsules that contain the seed;

but without specifically determining the stigma.

Bemhardi, a later wTiter than Iledwig, and an

observer of gieat accuracy, has introduced a dif-

ferent theory, founded upon a different view of

the subject. He regards the white speck dis-

coverable upon the upper surface of the frond,

which is opposite to the black spot or patch,

on the under surface, as the stigma of the dor-

siferous ferns ;
and the small globular bodies

situated on the edge of the frond, as the

stamens. The fruit is, hovi'ever, easily distin-

guishable by the aid of a microscope, each indi-

vidual consisting of a capsule, surrounded by an

elastic and jointed ring, 6, opening transversely
wlien ripe, and discliarging the sporules c, con-

sisting of small minute globules. The fruits of

all these ferns are so nearly alike in aspect, as

to present few distinctive characteristics to the
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practical botanist. Besides the capsule already
described as containing the seed, the fructifica-

tion of these ferns is also generally accompanied
with an additional integument, called the indu-

sium. This is a tliin and membranous substance,

covering the groups of capsules till the period
of the maturity of the seed, each group having
its separate covering or indusium, which origin-

ates, for the most part, in the nerves or veins of

the leaf
; but sometimes also in the margin. In

some plants it is circular, in others longitudinal ;

in some it consists of one valve, in others of two,

which, when the seed is mature, burst open,
sometimes towards the nerves, and sometimes to-

wards the margin, but in plants of a similar

habit uniformly in a similar manner.

Mosses. The fructification of the mosses,

though extremely elegant in its structure, is yetj
at the same time, so extremely minute, as to be

seldom recognized by the common observer; even

by botanists it was long overlooked, or at the

mostbut imperfectly investigated. The ancients,

who believed in the doctrine of spontaneous

generation, regarded the mosses as a tribe of plants

originating in the putrefaction of other vege-

tables, or in the accidental concourse of genera-
tive particles, collected together by the alluvium

of rains in rivers; and, consequently, as produc-

ing no flower or fruit. The earlier botanists of

modem times seem to have regarded them in

much the same light, and even Toumefort, who

published his Botanical Institutions about

the beginning of the eighteenth century, when
the doctrines alluded to had begun to be more
than suspected, and the doctrine of vegetable
sexes admitted, at least in part, classes these

mosses along with mushrooms and sea weed,
under the title of asperme, or plants without seed.

But this arrangement was not long held as at

all satisfactory; and botanists, who began to sus-

pect that a distinction existed even in mosses,
were at last induced to undertake the irksome,
but indispensable task of a minute and scrupu-
lous investigation of the several parts and ap-

pearances of individual subjects, during the

several stages of growth, with a view to the dis-

covery of sexual organs. Perhaps the firet hint

leading to a correct view of the subject, was tliat

given by Dillenius in his appendix to his Cata-

logue of Plants growing in the neighbourhood
of Gisse, in which he regards the mosses as being
indeed without seed, but furnished with little

heads containing a powder, by which the ter-

minating leaves were rendered capable of ger-

mination. But Micheli, inspector of the botanic

garden at Florence, seems to have been the first

of all modem botanists who obtained a complete
view of the fructification of the mosses as con-

sisting of a sexual apparatus, which he not only
describes but figures, though he appears to have

been at the same time wholly ignorant of tlie res-

pective functions of the organs he was descril.iiig,

having mistaken tlie barren for the fertile flower,

and being, perhajis, altogether unacquainted with

the true and legitimate doctrine of the sexes of

plants. Dillenius, who again resumed the sub-

ject in his "History of Mosses," (Oxford, 1741,)

a work that still stands unrivalled in this most

difficult department of vegetable research, though
he describes the flowers of the mosses with great

accuracy, and also with a view to sex, discrim-

inating the barren from the fertile flower, as

being sometimes produced on the same, and

sometimes on a different plant ; yet, he still \ax-

happily mistakes the former for the latter, and

by consequence the latter for the fonner, without

having thrown any new light on this most im-

portant part of the history of mosses, for which

he was indeed so peculiarly well qualified.

Linnaeus, whose original ideas on the fnictifica-

tion of the mosses seem to have been correct,

by adopting as the ultimate result of his inves-

tigations the opinions, and consequently the

errors of Dillenius, left the subject involved in

the same obscurity in which he found it
;
and by

giving to error the sanction of his great name
and authority,became unfortunately the occasion

of misleading future inquirers, rather than of

conducting them to the truth. The elucidation

of tliis obscure subject was afterwards undertaken

by several contemporary or succeeding botanists,

without much success, particularly by Hill in

his History of Plants, in which he controverts

the opinions of Dillenius and Linnaus on the

subject of the fructification of the mosses, and

shows them to be erroneous, proving the capsnla

of the former, and the anthera of the latter,

both terms indicating the same idea to be a real

seed vessel, by means of the experiment of sow-

ing the powdery substance contained in it, and

obtaining, as the result, a crop of young mosses.

This was of course an unanswerable argument,
and a discovery of the utmost importance ; and

yet the work of Hill is now among botanists

seldom heard of. But by thus disproving the

opinion of Linnoeus with regard to the anthei-s

of the mosses, he was now under the necessity

of looking out for the true anthers in some other

part of the flower or plant, which he at last

discovered, as he thought, in the same flower,

and in what he called the rays of the corona.

But this opinion was soon found to be equally

erroneous with that which he had just refuted,

because it supposed the flowera of all mosses to

be hermaphrodite, which they in fact are not ;

and because the flowers of many of these are

destitute of a corona altogether. Some other

opinions were afterwards advanced by several

botanists hostile to the former, and at variance

with each other, and tending only to show that

tlie most profound mystery still enveloped the

subject ; or, to introdwe a degree of botanical
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s<-epticism, inconsistent with impartial research,

wiiicli discovered itself even in the celebrated

Necker, urging him to exclaim rather too rashly,

that whatever had been or might in future be

said of the fructification of the mosses, he was

determined to regard as a fiction or a dream.

In this stage of progress, the celebrated Hedwig
first began to direct his attention to the study of

the mosses, when, perceiving all that had been

previously done, with a view to elucidate their

fi'uctification, to present but a chaos of confu-

sion and contradiction, he found it absolutely

necessary to renounce all sort of dependence

upon previous opinion and authority, and to ex-

amine every thing for himself. This he accord-

ingly did with a degree of caution, and scrupu-

losity, and patience never yet surjjassed; so that,

by applying glasses of a higher magnifying power
than any preceding botanist, and taking no fact

upon trust, he at length succeeded in obtaining
a clear and complete view of the subject, in dis-

encumbering it of the rubbish with which it had

been so long clogged, and in presenting to the

cryptoganiist a superstructure not the offspring

of his own fancy, but the image of nature. Ac-

cording to Iledwig, the mosses are, for tlie most

part, dicBcious, that is, they have the barren and

fertile flowers on separate plants, as in the family

ht/pnum. Many of them are, however, moncBdous,
or have the barren and fertile flowers distinct,

but placed on the same plant, as in the family

phascum ;
a few of these are hermaphrodite, or

liave the two kinds of flowers united on the

same plant, as in the hrjjxiin aureum.

We shall now attempt a description of the two
kinds of flowers. The barren flowers are a sort

of disks or buds,whichfrequently terminate the

branches of the mosses, or sit in the bosom of the

leaves. If they are carefully dissected under a

good magnifier, thoy will be found to consist of

an assemblage of leaves or scales, resembling the

other leaves of the plant in form; but generally

larger or more elegant, and sometimes also col-

oured, though never terminating in a hair.

Tliese Hedwig regards, though upon grounds
somewhat questionable, as constituting the calyx
of the Ijarren flower. If the leaves of this calyx
are now taken and carefully stript off in succes-

sion, the dissector will find, as he approaches
the centre, a number of small-thread-shaped and

succulent substances, closely crowded together,
and issuing from between the leaves, or if not so

issuing, occupying the centre of the disk, and

distinguishable into two different sorts ; some

consisting of an individual and transparent vis-

cus, and others of a longitudinal succession of

small and transparent vesicles united at the ex-

tremities, so as to exhibit a sort of jointed or

necklace appearance. Both of these may be

readily detected in the barren flowers of poly-
tridmm commune, if gathered in the month of

May or June. The former Iledwig regai'ds as

stamens, distinguisliable into filament and anther,
or the anther longer and somewhat cylindrical ;

but generally apjiroaching more or less to club

or egg-shaped, and both not exceeding the one
fiftieth part of an inch in length. The latter

or necklace-looking substances, which are gen-

erally somewhat longer than the stamens, though
less in diameter, do not yet seem to be well un-

derstood. Iledwig, without pretending abso-

lutely to decide upon their use, calls them merely
the succulent tlireads that accompany the

stamens; but seems, at the same time, to believe

that they assist fecundation by means of securing
a plentiful supply of moisture, while he infers

the stamens to be such, from the presumptive
evidence of the similarity of their substance

and structure, to that of the stamens of perfect

plants; and of their opening also at the top when

ripe, and discharging a fine pollen, which cir-

cumstance may be seen by means of placing a
stamen fuUy ripe under a high magnifier, and

wetting it with a drop of water. The summit of
the anther bursts open, and the poUon explodes.

The fertile flowers are like the barren, gener-

ally at the extremities of the branches, but they
are not unfrequently lateral or radical. They
are not furnished with any integument that

can be decidedly called a calyx, though the

leaves immediately surrounding these are gener-

ally different both in size and structure, from
the other leaves of the plant ;

and in the genus

hypnum are so very obviously different, as to

have obtained the proper appellation of the

perichielium or fence, being an assemblage of

loosely imbricated scales, terminating in a fine

hair or bristle, rather than red leaves. But if

they are not to be regarded as fonning a true

c;ilyx, or part of the real leaves of the species,

they ai-e at least to be regarded as constituting
floral leaves, both from their contiguity to the

flower and analogy to the floral leaves and per-
fect plants. In their original distribution they
form generally a sort of bud, from the centre of

which the flower issues, presenting, when first

discoverable, the appearance of a fine and mi-
nute point, projecting froiu the bosom of the

leaves. This incipient step of growtli is very

distinctly visible in the fertile flowersof/i<mana

hj/grometrica, a, if
"''

gathered about the

month of January,
which are also ac-

companied by a

number of succulent

pistils, somewhat
similar to those

ah-eady described aa

accompanying tlie

barren flower, and

Iledwig calls tliumequally unaccountable.
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auxiliary pistils, but docs not pretend absolutely
to determine their function, and Sir J. E. Smith
thinks they may perhaps serve in either case the

purpose of calyx or of corolla, or of both. But
however this may be, the parts of the flower

soon begin to assume a different appearance as

the process of fructification advances, the fine

and pointed substances expanding into a sort of

lengthened cone, invested by a thin and mem-
braneous integument, which is adherent at the

base and summit, but inflated towards the mid-

dle, and which finally separates horizontally into

two distinct portions. Tlie under portion, which
is placed within tlie fence, remains, as before,

attached to the base of the fructification, and is

called the sheath, while the upper portion ad-

lieres also, asbefore, to thesummit of fructification,
which it still partially invests in the form of an

extinguisher. In this stage it has been called

by some a calyx, by others a corolla. But its

resemblance to either is so extremely slight, as

scarcely to justify the application of the terra.

It is more generally known, however, by the

appellation of the calyptra or veil, a term suf-

ficiently expressive of at least part of its functions,

marking, as it does, a globular or urn-shaped ves-

sel, which is the capsule of the mosses. In some

species, this capsule is sessile, or very nearly so,

as in phascum muticum, but in by far the great-

est number it is elevated upon a fine and often

capillary, but conspicuous pedicle, as in pofy-

trichum commune; sometimes it is erect, and

sometimes drooping, nodding, or pendulous.
The external surface is generally smooth, but

sometimes it is marked with longitudinal fur-

rows, being, when in a young state, somewhat

white or green, but when in a mature state,

brown red or yellow. Like the capsules which

they support, the pedicles are sometimes erect,

as in Bryum a/lindricum, and sometimes bent,

as in Bryum hornum. They are generally soli-

tary, but sometimes also aggregate, as in Brt/tim

liffulatum, in which it is no unusual thing to

find five or six of them issuing from the same

point. In some species, they are so very short,

as to be scarcely perceptible, and in others they
are from one to three inches in length. The
surface is generally smooth and shining, though
sometimes it is rough. Its colour is sometimes

white and pellucid, while in a ripened state it

becomes brown, yellow, purple, or red. At the

base it is almost always sheathed by a thin and

membraneous substance, the lower portion of

the original veil, and sometimes it is slightly

bulbous. At the summit it is also often dis-

tended into a larger bunch or protuberance, of

a globular or oval form, upon which the capsule

sits, as in the genus splachnum, which protu-
berance is denominated the apophysis. The
mouth of the capsule is externally covered with

an operculum or lid, assuming, in different ppe-

cies a variety of different forms, and detaching
itself horizontally when ripe. Sometimes it is

flat, hemispherical, generally conical or acute.

In its position it is erect, or oblique, or bent, or

crooked ; on its surface it is smooth, or straited
;

in its colour brown, red, or scarlet, when ripe.

If this bud is stripped off, or detaches itself spon-

taneously, the mouth of the capsule is then

found for the most part to be internally fur-

nished with one or more rows of fine teeth, in

number four, or a multiple of four, named tlie

peristome, sometimes united into one set, and

sometimes divided into several. In some

families, however, it consists of a single row of

teeth only, and in others it is altogether want-

ing, as in the sphagnum. The number of the teeth

is also variable in different genera, though gen-

erally uniform in the same. In their ripened

state, they assume a tinge of brown, red, or

yellow, as does also the lip of the urn or cap-

sule in which they are inserted. Within the

urn, and in the direction of its longitudinal axis,

there is situated a slender and cylindrical sub-

stance, as seen figure b, which seems to be a pro-

longation of the pedicle passing through the

whole extent of the um, and perforating both

bud and veil. This organ is designated by the

name of the column, and its summit, which

forms the apex of the flower, is regarded by

Iledwig as the style of the mosses. As the um
and column are concentric, there is formed by

consequence, between the inner surface of the

one, and the outer surface of the others, a small

and cylindrical cavity, which in the mature state

of the fructification is filled with a fine powder,

consisting of a multitude of spherical granules,

of a brown, yellow, or greenish colour, generally

smooth, but sometimes also dotted or prickly.

These granules are the seeds of the mosses, from

the sowing of which Iledwig obtained a crop
of young mosses, in all respect similar to the

parent plants. Such is a short sketch of the

fi-uctification of the mosses, according to the

observations of Iledwig, and of the theory
founded upon them,namely, tliat the mosses are,

with very few exceptions, either monoecious or

diwcious plants, furnished with all organs essen-

tia] to the constitution of a flower, and produc-

ing perfect seed ; a theory that seems at least

founded on fact, and that has obtained the ap-

probation of many succeeding botanists. Others,

again, deny all the cryptogamic class the organs
of fructification properly so called. Thus Riclmrd

remarks:—
" Wu agree witli Ncckcr in considering the

plants designated by the name of cryptogamus
as -entirelj' destitute of sexual organs, and are

of opinion that nothing in them can reasonably
be compared to these parts as they exist in phan-

erogamous plants."

A reproductive corpuscle of a fei-n or a mush-
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room, if i)laceJ on the ground, will be developed

there ;
but it will not be, as in the embryo of a

phanerogamous plant, parts already formed, only
a-educed as it were to their rudimentary state,

that will successively acquire a greater develop-

ment
; but, on the contrary, parts entirely new

will be produced. It is not a growth of organs

already existing ; but the tissue of the sporule

or reproductive corpuscle, becomes elongated, on

the one hand to sink into the ground and form

a root, when the vegetable is to have one, and on

the other hand to stretch up in the opposite di-

rection and form a stem. In whatever position a

sporule may be placed, the part in contact with

the earth always elongates to form the root, and

the opposite part becomes the stem. These two

organs, therefore, do not exist previous to this

development, but are produced by the influence

of certain circumstances, which appear as if for-

tuitous and foreign to the very nature of the

body which produces them.

If we now examine the parts which have been

looked upon as the flowers by various authors,

we shall find that their opinions respecting them
are very discordant; some considering as male

flowers what others describe as female flowers.

Thus, in the mosses, Linnseus considers the theca

as a male flower, Hedwig as a female flower,

and Palisot de Beauvois as a hermaplu'odite
flower.

Whenever these plants, as, for example, the

mosses, present two very distinct kinds of par-
ticular organs, which have been considered as

those of fructification, authors could only have

been embarrassed in selecting this or that for

the function which they had to attribute to it.

But, in the Jungermannise, where there are

sometimes three or four kinds of fructifications

differing from each other in their external form,
as there are only two kinds of sexual organs,
the male and the female, it would be necessary
here to admit four. For, if the name of sexual

organs has been given to two of these parts, why
should it be denied to the other two, whose in-

ternal structure is the same, but which differ

only in their external forms, or in their disposition 1

In the ferns, on the contrary, in which there

is evidently but a single species of fructification

entirely formed of small grains, commonly en-

closed in little membranous bags, and which have

been considered as seminules or seedlets, where
are the stamina? Where the stigma which has

received the influence of the pollen? Where
the pistil which has transmitted it to the ovules?

Does it afford a satisfactory answer to these

questions to say, as Micheli and Iledwig have

done, that the hairs which are observed on the

young leaves are the stamina; or, as Hill and
Schmidel have asserted, that the male flowers

are the rings which surround the receptacles in

which the seminules are contained?

It must be admitted that opinions so discor-

dant, and even contradictory, lead us to an in-
^

ference which appears tobe inevitable, and which

is, that the alleged flowers of agamous plants,

sometimes considered as containing stamina, and

sometimes as containing pistils, are not in reality

flowers, but peculiar organs, constituting a kind

of buds, to which nature has intrusted the re-

production of these singular plants. Why, in

fact, should we wish to confine the power of

nature within the narrow limits of our concep-
tions? Her means are as varied as her power is

great ; and if she has bestowed upon the agamous
plants an aspect so different from that of the

phanerogamous, and given them external organs
which often bear no resemblance to those of the

latter, why might she not also have accorded them
a peculiar mode of reproduction, having nothing
similar to that of phanerogamous plants but the

effects which it produces, in other words, the

fonnation of the organs by which the species is

to be perpetuated?

Hepaticce. The reproductive organs of this

class of simple vegetable productions, in as far

as they are yet known, are pretty much analo-

gous to those of the mosses
;
but the parts cor-

responding to the stamens and pistils of perfect

plants, do not appear to have been hitherto as-

certained so satisfactorily as to leave no ground
of doubt. In their flowering, however, they ap-

pear also, like the mosses, to be either monoecious

or dioecious, and, perhaps, even without excep-
tion so, the example of an hennaphrodite
flower being almost unknown. According to

Hedwig, the barren flower of the hepatica which

can scarcely be said to have any perceptible

calyx, or corolla, consists either of small and

globular protuberances, issuing from the summit
of the plant, or from among the leaflets, or from

the surface of the frond, constituting a viscus

that contains a powdery substance, which is the

pollen, as in Jungermania ; or of small andminute

granules, suiTounded with substances resembling
the succulent threads of the mosses and imbedded
in the body of the frond, or in target-shaped
substances issuing from the surface of the frond,
and elevated in conspicuous pedicles. The fertile

flowers consist for the most part of a double en-

velope, an outer and an inner, the former corres-

ponding in some degree to the calyx, and the

other, which immediately invests the ovary, and

is surmounted with the style, to the corolla of

perfect plants. The ovary, which in some spe-

cies remains sessile, and in others is elevated ns

a pedicle, opens, when ripe, into several longi-

tudinal valves, and discharges the seed. It a

plant of jungermania is examined, even by the

naked eye, in an early stage of its growth, there

will be seen, besides the general herbage, a

number of smaU oblong and sack-like substances,

issuing from among the leaflets, and assuming
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n position perpendicular to the surtace of the

frond. These sacks, wliicli are the outer enve-

lopes of the flower, if carefully opened up, will

be found to contain an oblong or egg-shaped sub-

stance, wliich is the ovary •svrapped up in a

Bccond envelope that is perforated by the style.

If this second envelope is more carefully stripped

off, the ovary and style will appear, accompanied
with several succulent substances, resembling
the abortive pistils of the mosses

;
and if the

ovary is itself opened up, it will be found to

consist of a greenish and gelatinous mass, inter-

spersed with a nmltitude of minute granules.
If the flower, instead of being thus dissected, is

allowed to ripen in the plant, the envelopes will,

in the progress of fructification, burst open at

the top, and discover a small protruding globule,

of a black or brovpnish colour, and of about the

size of a miUet, and which is by and by disen-

gaged entirely from them, and elevated on a fine

and thread-shaped pedicle, from a line to an

inch or more in length. This elevated globule
is the ovary, which,when ripe, separates into four

longitudinal valves ; from the extremities of

which a number of small spiral and elastic

threads issue, to which the seeds are attached.

The hepaticie, like the mosses, are capable of

being propagated by the sowing of their seeds.

But it has been observed, by Hedwig and others,

that the hepaticce produce also gems as well as

seed, by which the species arc often propagated.

If a plant is carefully inspected, there will oc-

casionally be observed a number of small cup-

shaped substances immersed in the frond, and

toothed at the border. The cups are filled with

a number of small granules which are the gems.

Algoe. The fructification of the algae is less

perfectly known than that of any of the pre-

ceding tribes of simple plants ;
but it has re-

ceived, hke them also, considerable elucidation

from the investigations of Ilcdwig, particularly

the lichens. In all species of lichens, a plant

found abundantly on rocks and stones, and con-

sisting merely of a frondose form, without stem

or root, there issues from the edge or surface of

the frond, a numljer of small tubercles, or wart-

like substances of the colour and texture of the

parent lichens. If one of these is taken in an

early state of its growth, and divided by means

of a vcrticle section, it will be found to consist

of a single or double cell, imbedded in the pulp
of the frond, and containing a granulated mass.

The contained granules are particles of pollen,

the maturity of which is indicated by the chang-

ing of the colour of the tubercle to a deep

brown, and their escape by its changing to black.

From a different part of the same plant, or from

a difierent plant of the same species, there are

also found to issue a number of cup-shaped or

target-shaped substances, supported on short

pedicles of the same contexture with the frond,

and of a greenish colour, but gradually becoming
dark as they ripen. If one of them be now

divided, by means of a verticle section, it wiU

be found to contain immediately under the black

crust at the top, a number of small and egg-

shaped substances, arranged in perpendicular col-

umns. These substances are the seeds, which

finally escape through the crust. In this species,

both the barren and fertile flowers are well

shown in lichen physodes. Such is the theory

of Iledwig, but Gartner, who is also a great

authority on this subject, contends that the

powdery substance ejected from the targets or

saucers, consists not of seeds, but of a peculiar

species of gem, which he denominates the pro-

page, and describes as being a simple gem, with-

out leaves or regular shape ;
sometimes naked,

and sometimes covered with an envelope, which

separating at length from the parent plant, is

dispersed in the way of seeds, but is not itself a

seed. In the remaining genera of the algfc, the

fructification is, if possible, still more obscure,

exhibiting no traces of stamens or pistils, or even

of the warts and saucers ofthe lichens, but merely
a number of small granules, irregularly dispersed

throughout the substance of the plant, and ex-

tricated only by its decay, which Hedwig pre-

sumes to be seeds, but which Gcertner regards

also as a peculiar species of gem, which he calls

gongylus, describing it as being a simple gem
without leaves, of a globular form and solid con-

texture, embedded in the bark of the plant, and

extracted only by its decay ;
so that it may very

well be doubted whether the genera in question

do at all produce perfect seeds, or are propagated

by any other means than that of gems. In the

fuci, the interspersed granules are said to have a

perforation above them, which the other families

have not.

Fungi. Micheli seems to have been the first

to detect what may be regarded as the seeds of

the fungi ;
but Hedwig expected to find, and

tried also to discover in them, as indeed in all

cryptogamous plants, the same sort of reproduc-

tive organs as are found in plants with conspic-

uous flowers. And from a persuasion that they

existed, and were certainly to be detected, he

was in some cases, perhaps, rather too soon satis-

fied of having succeeded in their detection. In

fungi furnished with gills
* and a curtain, if the

inner surface of the curtain is carefully examined

with a good magnifier before the time of its

natural detachment from the stipe or pileus, there

will be found adhering to it a number of fine

and delicate threads, supporting small globules,

and in such as have no curtain, the same sort ot

substance may be found adhering to the edge of

the pileus. These Hedwig regards as stamens.

* See fig. 20, page Ifl, where h points out t)ie gills it

the mushroom.
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If tixe gills are next examined in the ssime man-

ner, and about tlie same time, there will be found

resting on tlieir edges or surface a number of

small tender cylindrical substances, some of

which ai-e surmounted by a small globule, while

others are without this. These he conjectures

to be the stj'les and summits. Similar substances

may be detected on the other families of the

same tribe ; but from the extreme minuteness of

these parts, and from their strong likeness to

the down with which the inner organs of vege-

tables are covered, it is easy to perceive how very
difficult it must be to decide upon their true

character. BuUiard docs not pretend to have

discovered, and does not think it necessary that

there should exist in the fungi, organs exactly

corresponding to the stamens and pistils of con-

spicuous flowers, but only organs analogous to

them, and capable of perfonuing similar func-

tions, the ground of which opinions he has illus-

trated in his theory of the fractification of the

fungi, and rendered at least as tenable as any
that have been taken up against him. Gaertner

is also of opinion that the fungi do not in any
case produce perfect seeds, but are propagated
like fuci, by that peculiar species of gem which

we have already alluded to. However this may
be, one thing is certain, that the fungi as well as

the other simpler plants, do propagate their

species by gems or seeds. In the agaricus and

other similar mushrooms, this receptacle is the

gUls, in which, by the aid of a good microscope,
about the time the curtain bursts, tliere may be

observed, on raising up a small portion of their

flat surface, a number of small minute granules
imbedded in their substance

; these granules are

the seeds or gems, which, in a ripened state, are

discharged in such numbers and with such force,

that a piece of white paper put under the plant
will soon be found covered with a fine brown

powder. In the boletus this receptacle is the

tubes. In the moulds it is the globule, sur-

mounting the thread-shaped pedicle or stipe ;
in

the clavaria it is over the general surface.

CHAP XV.

OF FECUNDATIOX.

The discovery of the male and female organs
in plants opened a new field of observation, by
directing attention to the mode of action which

they exercise upon each other.

Until of late years, the mechanism of fecunda-

tion in plants was as little understood as tliat of

animals. It was known, however, that the female

organ is fecundated; that the ovules or rudiments

of the seeds contained in tlie ovary become fit for

being developed, and for subsequently reproduc-

ing precisely similar individuals, whenever the

pollen, contained in the cells of the stamen, has

exercised its influence upon the stigma. But the

nature of the influence which the pollen exer-

cises upon the stigma was entirely unknown.
The recent inquiries of various observers, have

thrown much light on this important question,
and have shown that, in plants, fecundation

appears to have the same mechanism as in ani-

mals.

Here, as in her other works, we find occasion

to admire the wisdom of Nature, and the per-
fection which she gives to the instruments which
she employs. Animals, possessed of the faculty
of moving, and able to shift at will from one

place to another, generally have the organs of

generation separated on two individuals of the

same species. The male, at determinate periods,
excited by an internal feeling, seeks out and ap-

proaches the female. Plants, on the other hand,
destitute of the locomotive faculty, irrevocably
fixed to the place in which their existence has

commenced, and destined to grow and die in it,

generally have the two sexes combined, not only
in the same individual, but in most cases even

in the same flower. Thus hermaphrodism is

very common in plants.

There are some, however, which might at first

sight seem less favourably situated, and in which

fecundation might appear to be left by nature

to chance, such as the monoecious and dioecious

plants. In them the two sexual organs are

separated from each other, and often removed to

great distances. But here also we find reason

to admire the wisdom of Nature. As in animals

the fecundating substance is fluid, the male organ
must in them act directly upon the female organ
before fecundation can be effected. If it had

been of the same nature in plants as in animals,

fecundation would dotibtless have experienced
the greatest obstacles in the monoecious and di-

oecious species. But in vegetables the pollen

exists in the form of a powder, whose particles

are light and extremely minute, so that they
can be transported in the atmosphere to distances

which are often inconceivable.

It may also be remarked that, in monoecious

plants, the male flowers are generally situated

at the upper part of the plant, so that the pollen,

on escaping fi-om the cells of the anther, falls

naturally, and by its own weight, upon the

female flowers, which are placed lower.

Hennaphrodite flowers are unquestionably
those in which all the circumstances are most

favourable to fecundation, the two sexual organs

being in them placed in the same flower. The
function commences the moment the cells of the

anther open to allow the pollen to escape.
There are plants in which the adherency of the

anthers permits fecundation to take place before

li
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the perfect expansion of the flower ; hut, iu the

greatest numher of vegetahles, tliis phenomenon
does not happen until after the floral envelopes

have opened and spread out. In certain henna-

phrodite flowers, the length or shortness of the

stamina, compared with the pistil, might at first

seem to present an obstacle to fecundation ; but,

as already remarked, when the stamina are

longer than the pistil, the flowers are generally

erect, whereas in those which have the stamina

shorter than the pistil, they are reversed. We
need not point out how much this arrangement
must facilitate the act of fecundation. When
the stamina are as long as the pistils, the flowers

are either erect or pendulous.
To favour the emission of the pollen, and

place it in contact with the stigma, the sexual

organs of many plants perform very sensible

motions. Thus, to recur to examples already
alluded to, at the period of fecundation, the

eight or ten stamina which compose the flowers

of the rue rise successively towards the stigma,

deposit part of their pollen upon it, and then

fall outwards.

The stamina of sparmannia Africana and the

barberry when irritated with the point of a

needle, contract and approach each other.

In several genera of the family of Urticeae, in

the peUitory and the paper mulberry, the stamina

are bent towards the centre of the flower, and

beneath the stigma. At a certain period, they
rise elastically, like so many springs, and cast

their pollen upon the female organ.
In the genus Kalmia, the ten stamina are

placed horizontally at the bottom of the flower,

and their anthers are enclosed in an equal number
of small pits, which are perceived at the base of

the corolla. To produce fecundation, each of

the stamina bends a little upon itself, in order

to disengage its anther from the little cavity
which contains it. It then rises above the pistil,

and pours its pollen upon it.

The female organs of certain plants appear in

like manner to perform motions which depend

upon their greater irritability during the period
of fecundation. Thus the stigma of the tulip,

and several other liliaceae, swells and appears
moister at that time. The two laminse which

form the stigma of the mimulus come together
whenever a little mass of poUen, or a foreign

body of any kind, happens to touch them. It

even appears, according to the observations of

Lamarck and Bory St Vincent, that some plants

develope a very sensible heat at this period.

Thus, in arum Italicum, and some other plants
of the same family, the spadix which sup-

ports the flowers disengages a quantity of heat

sufficient to be felt by the hand that touches

it.

Many aquatic plants have their flower buds

at first under water. They are seen gradually

to approach the surface, emerge, and expand, to

descend again after fecundation has taken place,

and ripen their seeds under the water.

Fecundation may be effected, however, in

plants that are entirely submersed. Thus, Ra-

mond found, in the bottom of a lake among the

Pyrenees, the ranunculus aqnatiUs covered with

water to the height of several feet, and yet bear-

ing flowers and perfectly ripe fruits. Fecunda-

tion had therefore been effected in the midst of

the liquid. M. Batard afterwards found the

same plant in similar circumstances. He made
the curious remark that each flower, thus sub-

mersed, contained a quantity of air within its

membranes, previous to its expansion, and that

fecundation was effected through the medium
of that fluid. The air which he thus found en-

closed in the floral envelopes was evidently de-

rived from vegetable expiration.
This observation, the accuracy of which has

since been repeatedly verified, explains perfectly
the mode in which submersed plants are fecun-

dated, when they are furnished with floral en-

velopes ;
but it is totally inapplicable to vegeta-

bles destitute of the calyx and corolla, the fecun-

dation of which is effected, although their flowers

are entirely submersed.

But admitting that the pollen is conveyed to

the stigma by the means above stated, how is it

thence conducted to the ovary? It was at one

time generally supposed that the pollen is con-

ducted from the stigma to the ovary by means

of a longitudinal canal perforating the style.

This canal is distinguishable in many of the

liliaceous plants, in which it seems indeed to

constitute the passage of the pollen, particularly

from the phenomenon of the aiiMryllis formos-

issima, the fluid exuding from the stigma of

which returns again through the perforation of

the style tinged with yellow, the colour of the

pollen. But the existence of the canal in ques-

tion, though distinguishable in the amaryllis

formosissima, and other liliaceous plants, cannot

be admitted as a universal property of the style,

at least it cannot be detected. And if it is so

very fine as to escape all observation, then it

could not admit the particles of pollen, which are

in some cases comparatively large, as in marvel

of Peru ;
the pollen of which exceeds the style

itself in diameter, and could not consequently
be admitted by a central canal.

But in order to effect the impregnation of the

seed it is not necessary that the particles of pol-

len should enter the style entire. The finer

part of their contents is sufficient, and is indeed

the only effective part in the act of fecundation :

so that whether we regard it aa a subtle and

elastic vapour with Grew and Adanson ;
or

merely as an oily and gelatinous fluid exuding
or exploding from the globule ;

still it will ad-

mit of being conducted through the channel of
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the tubes of the style, although no central canal

should exist in it.

But another question has also arisen out of

tlie subject with regard to the quantity of pollen

necessary to eifect impregnation. Adanson was

of opinion that the smallest possible particle, if

conveyed to the ovary, is sufficient. But this

opinion is supported by no proof, and is even con-

tradicted l)y later observation ;
the merit of hav-

ing ascertained the fact seems due to Koelreuter,

whose experiments are decisive of the question.

The globules of pollen contained in all the anthers

of an individual flower of hibiscus syriacus, were

4863, ofwhich fifty orsixty at least were necessary

to effect a complete impregnation. For when
the attempt was made with a smaller number,
the seeds were not all ripened, though those that

were ripened were perfect. Ten globules were

the least by which the impregnation even of a

single seed could be effected in this plant. But

in the mirahilis jalappa and longiflora, the

flowers of which contained about .300 globules

of pollen, two or three were found sufficient for

impregnation, as the seed was not improved by
the application of more. It was also found that

the impregnation of flowers having two or more

styles, was completely efi^ected, even when the

pollen was applied but to one of them ;
which

shows that there is a communication between

all the styles, and consequently between all the

germens.

Admitting that the pollen is conducted to the

ovary through the channel of the tubes of the

style, how after all is the ovary fecundated ; or

the seed rendered fertile ? On this subject na-

turalists have been much divided ; and accord-

ing to their several opinions theyhave been classed

\mder the respective appellations of ovarists,

animalcuUsts, and epigenisists.

Theory of the ovarist. According to the opi-

nion of the firet class, the embryo pre-exists in

the ovary, and is fecundated by the ai^ency of

the pollen as transmitted to it through the style.

This seems to have been the opinion of Grew,
who says expressly in his Anatomy of Plants,

that when the summits of the stamens open, and

the pollen is discharged upon the pistil, some

subtil and vivifying effluvium escapes ; which,

descending through the medium of the style, im-

pregnates the embryo. Bonnet and Haller seem

to have been of the same opinion also, as well

as many other eminent naturalists. But the
j

most convincing evidence in support of the opi- I

nion of the ovarists is that which has been pro- ;

duced by Spallanzani, as founded on a series of
j

observations on the flowers of the spartium
j

junceum. This plant was chosen on account of

its producing at the same time flowers in all the

different stages of progress. His first observa-

tions were made upon flower buds not yet ex-

panded : they seemed to form a compact and

solid body ; but upon being dexterously opened,
the petals, which were yet gi-een, were with some

difficulty discovered, then the stamens, and then

the pistil. The powder of the anthers was even

perceived imbedded in a glutinous substance ;

when the pistil was freed from the surrounding

integuments, and attentively viewed with a good
glass, the pod was also discovered of about 1 -^
line in length. Several protuberances were seen

upon its sides; which, upon opening it longitud-

inally, were found to be occasioned by the seeds,

which though but small globules, were already

discoverable, arranged in their natural order, and
attached by filaments to the interior of the pod.

Upon dissection, they did not exhibit any ap-

pearance of the several parts and membranes
into which the mature seed may be divided

;
but

a spongy, homogeneous mass. Flowers in the

same state of forwardness were not fully ex-

panded till twenty days after. On dissecting
buds of a larger size the petals were found to be

somewhat yellowish and less compact ;
and the

powder of the anthers was thrown out by the

slightest agitation ; but the lobes and plantlet
were not yet perceptible in the seeds.

On the eleventh day after the flowers had fal-

len, that is, after impregnation had taken place,

the seeds, which were formerly globular, began to

assume the figure of an heart, attached to tlib

pod by the basis, and exhibiting the appearance
of a white point towards the apex. And when
the heart was cut open longitudinally, the white

point proved to be a small cavity enclosing a

drop of liquid.

On the twenty-fifth day after the flowers had

fallen, the cavity was much enlarged towards the

base; but was still full of the liquid, in the

midst of which there appeared a small and semi-

transparent body, of a yellowish colour and

gelatinous consistence, fixed by its two extrem-

ities to the opposite sides of the cavity. In a

month after the flower had fallen, the heart-

shaped seeds became kidney-shaped. In forty

days after the flower had fallen, the cavity

was quite filled up with the body that had

been generated within it; and which was now
found to consist of a thin and tender mem-
brane enveloping the two seed-lobes, between

which the plantlet attached to the lower ex-

tremity was also perceptible. And hence the

seed was now visibly complete in all its parts.

From these and a varietyof other observations

on a number of other species, all of which ex-

hibited similar appearances in the generation of

the seed, Spallanzani concludes that the seeds

pre-exist in the ovary before the access of the

poUen, by which they are merely rendered fer-

tile
;
and contends that the embryo, though not

previously perceptible, may yet previously exist.

The tlieory of the ovarists is supported also

by Gicrtner, who describes the vegotalde egg as
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pre-existing in the ovary, where, furnished u-ith

its proper integuments, it waits the fecundating
influence of the pollen, which is necessary to its

complete development ; so that it requires in fact

the exertion of two distinct energies to bring it

to perfection, the vital principle, and the sem-
inal ; the former generating and organizing the

different parts of which the egg consists in com-
mon with the other parts of the plant ; and the

latter communicating to the egg thus formed a
distinct vegetable life.

Theory of the animalctdes. But the theory of

the ovarists is not without its difficulties
; for as

the embryo is never found to make its appear-
ance till after fecundation, it has been thought
that it must necessarily pre-exist in the pollen
of the anther

;
from which it is conveyed to the

ovary through the medium of the style, and
afterwards matured. This theory was founded

upon that of Lcuwenhoeck,with regard to animal

generation ; which supposes the pre-existence of

animalcules in the seminal principle of the male;
the animalcules being conveyed in coittt to the

ovary of the female, where alone they are cap-
ihle of development.* Hence it has been de-

nominated the theory of the animalculists, and
transferred to the case of vegetables by Morland,
Needham, Gleichen, and others, who regard the

pollen as being a congeries of seminal plants, one
of which at least must be conveyed to the ovary
entire before it can become prolific.

But if the embryo pre-exists in the pollen,

may it not be detected by inspection before im-

pregnation takes place ? Spallanzani examined
the pollen in its ripe and perfect state with great

care, and under glasses of the highest magnify-
ing powers, but could distinguish nothing ex-

hibiting the appearance of an embryo. It may
be said, however, that the embryo must still be

supposed to pre-exist in the pollen, though not

visible, as Spallanzani has said of its pre-exis-
tence in the ovary ; and that its invisibility is

no proof of its non-existence. The animalculists

have no doubt a right to offer this reply ; but as

the embryo is not visible whether in the ovary or

pollen, till after fecundation has taken place, no
conclusion can be drawn on either side from the

circumstance of its invisibility.

But admitting that the invisibility of the

embryo is no proof of its non-existence in the

pollen, the total want of a passage, in most

styles, fit to conduct the particles of pollen en-

tire, exposes this theory to the most serious ob-

jections, if it does not rather render the alleged
mode of impregnation altogether impracticable.
And if a passage of sufficient width were found
to exist even in all styles, still the probabilities
"of the two cases are in favour of the ovarist.

For if the embryo is to pre-exist at all, is it not

*rhil. TraB3.No. 145, p. 74.

more likely that it should pre-exist in the ovary,
where it is to be brought to maturity, than that

it should first be generated in one organ or plant,
and then transferred to another to be developed?
Is it not also most extraordinary that the em-

bryo should so invariably assume the same posi-
tion in the same species of seed, if it is merely
conducted to the ovary from a diflFerent organ or

])lant, and introduced as it were at random?
And is not the doctrine of the ovarist counten-

anced from the analogy of the process for which
he contends to that of the generation of the ani-

mal egn, which is produced complete in all its

integral and distinct parts even without the co-

operation of the male, though still destitute of

the principle of fertility ? And finally, is it not

further countenanced from the fact of the ap-
parent and numerical perfection of parts often

observable in the fruit of insulated female plants,
in which the embryo is not always wanting, but

only not fecundated ? For which reasons the

theory of the ovarist seems to be much more
consonant to truth than that of the animal-

culist.

Theory of the Epigenisists. But the diffi-

culties inseparable from both theories, together
with the phenomenon of hybrid productions,
have given rise also to a third

; this is the theory
of the epigenisists, who maintain that the em-

bryo pre-exists neither in the ovary nor pollen,
but is generated by the union of the fecundat-

ing principles of the male and female organs ;

the former being the fluid issuing from the pol-
len when it explodes ; and the latter, the fluid

that exudes from the surface of the stigma when
mature. As applicable to the case of plants,
this theory has been stoutly defended by Koel-

reuter, who adduces in support of it a variety of

experiments instituted with a view to ascertain

the fact by means of impregnating the ovary of

one species with poUeu taken from another, in

which cases the plant obtained from the seed

uniformly exhibited a combination of the charac-

ters of both species. The following is a most

prominent example, being the result of liis ex-

periments on nicotiana rustica and paniculata ;

the former having egg-shaped leaves, with a

short and yellow corolla approaching to green ;

and the latter having roundish or cordated leaves,

with a green corolla approaching to yellow, and
a stem longer by one half. A flower of the for-

mer species was accordingly deprived of all its

stamens, and fecundated with pollen from a plant
of the same species. The plant raised from the

seed thus obtained was an hybrid, exhibiting in

all its pai'ts an intermediate character betwixt

the two species from which it sprang. The
stamens of this hybrid, as well as of all others

he ever raised, were imperfect ; but when its

pistils were impregnated with pollen from the

paniculata as before, the new hybrid obtained
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from the secils now produced was more like a

paniculata than formerly ;
and when the experi-

ment was continued through several successive

generations, it was at last converted into a per-
fect paniculata*

This is thought to be an infallible demonstra-

tion of the truth of the doctrine of the epigen-
isists. But why may not the pollen of one spe-
cies of plant be allowed to produce some particu-
lar change upon the development of the embryo
of another species, although that embryo should

be supposed to have pre-existed in the ovary ?

The action of the pollen thus introduced must
amount to something ; and it is just as difficult

to conceive how an individual, whether proper
or hybrid, should be generated from the union of

the seminal principles of two plants of the same
or of a different species, as from the peculiar
effect of the pollen of the same, or of a different

species, upon an embryo already existing. But
the doctrine is yet liable to a much more serious

objection ;
for if the seed is generated from the

union of two fecundating principles which form
an intermediate offspring, then female plants of

the class diwcia ought occasionally to produce
seeds whose offspring shall be hermaphrodite, or

ut least monmcious, which was never yet known
to happen.

Although the arguments of the epigenisists are

by no means satisfactory, yet it cannot be denied

that hybrid productions partake of the proper-
ties both of the male and female from which they

spring. This was long ago proved to be the fact

by Bradley, and more recently confirmed by
the experiments of Mr Knight; as well as

happily converted to the advantage of the culti-

vator. Observing that fanners who rear cattle

improve the progeny by means of crossing the

breed, he presumed from analogy that the same

improvement might be introduced into vege-
tables. His principal object was that of procur-

ing new and improved varieties of the apple and

pear, to supply the place of such as had become
diseased and unproductive, by being cultivated

beyond the period which natxire seems to have

assigned to their perfection. But as the neces-

sary slowness of all experiments of the kind,
with regard to the fruit in question, did not keep
pace with the ardour of his desire to obtain in-

formation on the subject, he was induced to in-

stitute some tentative experimentsupon thecom-
mon pea, a plant well suited to hispurj)Ose, both
from its quickness of growth, and from the

many varieties in tbrm, size, and colour, which
it afforded. In 1787, a degenerate sort of pea
was growing in his garden which had not re-

covered its former vigour even when removed to

a better soil. Being thus a good subject of ex-

periment, the male organs of a dozen of its im-

Wilitenow, p. 3-28.

mature blossoms were destroyed, and the female

organs left entire. When the blossoms had at-

tained their mature state, the pollen of a very

large and luxuriant gray pea was introduced into

the one half of them, but not into the other. The

pods of both grew equally ;
but the seeds of the

half that were unimpregnated withered away,
without having augmented beyond the size to

which they had attained before the blossoms ex-

panded. The seeds of the other half were aug-
mented and matured as in the ordinary process
of impregnation ;

and exhibited no perceptible
difference from those of other plants of the same

variety, perhaps, because the external covering
of the seed was furnished entirely by the female.

But when they were made to vegetate in the

succeeding spring, the effect of the experiment
was obvious. The plants rose with great lux-

uriance, indicating in theirstem,leaves, and fruit,

the influence of this artificial impregnation ;
the

seeds produced were of a dark gray. By im-

pregnating the flowers of this variety with the

pollen of others, the colour was again changed,
and new varieties obtained superior in every res-

pect to the original on which the experiment
was first made, and attaining, in some cases, to a

height of more than twelve feet. In these ex-

periments it was observed that the plant had a

stronger tendency to produce coloured blossoms

and seeds than white ones. For when the pol-
len of a coloured blossom was introduced into a

white one, the whole of the future seeds were

coloured. But when the pollen of a white blos-

som was introduced into a coloured one, the

whole of the future seeds were not white.

Mr Knight thinks his experiments on this

subject afford examples of superfetation, a jihe-

nomenon the existence of which has been ad-

mitted amongst animals, but of which the proof

amongst vegetables is not yet quite satisfactory.

Of one species of superfetation Mr Knight had

certainly produced examples ; that is, when, by
impregnating a white pea blossom with the pol-
len both of a white and gray pea, white and gray
seeds were obtained. But of the other species
of superfetation in which one seed is supposed to

be the joint issue of two males, the example is not

quite satisfactory. Such a production is perhaps

possible, and further experiments maj^ probably
ascertain the fact

;
but it seems to he a matter

of mere curiosity, and not ajjparently connected

with any views of utility. But the utility of

the experiments, in as far as they show the

practicability of improving the species, is very
obvious. And the ameliorating effect is the same
whether by the male or female

;
as was ascer-

tained by impregnating the largest and most
luxuriant plants with the pollen of the most
diminutive and dwarfish, or the contrary. By
which means any number of varieties ma}' be

obtained, according to the will of the ex])e!i-
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reenter, amongst which some will no doubt be

suited to all soils and situations. Mr Koiight's

experiments of this kind were extended also to

wheat ;
but not with equal success. For thoug;h

some very good varieties were obtained, yet they
were found not to be permanent.
But the success of his experiments on the

apple-tree were equal to his hopes. This was

indeed his principal object, and no means of ob-

taining a successful issue were left untried. The

plants which were obtained in this case were

found to possess the good qualities of both of the

varieties employed, uniting the greatest health

and luxuriance, with the finest and best flav-

oured fruit.

Many experiments of a similar nature were
tried on other plants also

;
from which it ap-

peared that improved varieties of every fruit and
esculent plant may be obtained by means of ar-

tificial impregnation, as they were obtained in

the cases already stated. Whence Mr Knight
thinks that this promiscuovis impregnation of

species has been intended by nature to take place,
and that it does m fact often take place, for the

purpose of correcting such accidental varieties as

arise from seed, and of confining them within

narrower limits. All which is thought to be coun-

tenanced from the consideration of the variety
of methods which nature employs to disperse
the pollen, whether by the elastic spring of the

anthers, the aid of the winds, or the instrumen-

tality of insects.

But although he admits the existence of vege-
table hybrids, that is, of varieties obtained from
the intermixture of different species of the same

genus, yet he does not admit the existence of

vegetable mules, that is, ofvarieties obtained from
the intermixture of the species of different

genera ;
in attempting to obtain which he could

never succeed, in spite of all his efforts. Hence
he suspects that where such varieties have been

supposed to take place, the fonner must have

been mistaken for the latter. It may be said,

indeed, that if the case exists in the animal

kingdom, why not in the vegetable kingdom ?

to which it is perhaps difficult to give a satis-

factory reply. But from the narrow limits with-

in which this intercourse is in all cases circum-

scribed, it scarcely seems to have been the inten-

tion of nature that it should succeed even among
animals.

More recent theories. The curious observations

of Brongniart respecting the generation of plants,
have thrown quite a new light upon this subject.
When the grains of pollen arc placed in contact

with the surface of the stigma, they project their

tubular appendage. The Latter, when the surface

of the stigma is naked, insinuates itself more or

less deeply within the utricles of the stigma. The

granules of the pollen quickly collect near the

free extremity of the appendage, which swells

and assumes a slight degree of opacity. Tlio

grain of pollen then shrivels and withers. Soon

after, the extremity of the appendage opens, and
the granules of pollen are laid bare, and come
into contact with the mucilaginous substance of

which we have already spoken, and which con-

nects the utricles of the stigma. They are there

seen in the form of little masses, which succes-

sively penetrate to a greater depth in the direc-

tion of the style. When the utricles of the

stigma are covered by an epidermis, the tubular

appendage is applied to the surface of this epi-

dermis, and sticks to it by its extremity. Both
then open, and the granules of pollen come into

contact with the intercellular matter of the

stigma.
The spermatic granules, adds Brongniart, there-

fore penetrate into the intercellular intervals of

the stigma ; but there they meet with no vessel

for their conveyance, as some authors have al-

leged. Link thought they were transmitted

through the walls of the cellules. Brongniart.
on the contrary, says they pass through the in-

tercellular spaces. In pcpo macrocarpus, he says,
the utricular tissue which connects the stigma
and the ovules does not show globules in its

intervals previous to fecundation ; but, when the

latter has taken place, the brownish streak pro-
duced by the spermatic granules may be verj'

clearly traced in the yellow utricular tissue, and
the granules are seen to reach the ovules. The

spermatic granules are never contained in the

cellules, but always appear in their intervals.

This transmission appears to be effected in con-

sequence of the hygroscopic qualities of the

granules. When they have thus arrived at the

ovule, the granules of pollen penetrate, by the

opening which exists in its two membranes, as

far as the kernel, passing either directly through
the aperture, or, as Brongniart thinks, through
a delicate membranous tube, which, issuing from

the kernel, applies itself upon the placenta, and

there takes up the fecundating granules, to con-

vey them into the interior of the ovule. This

tube tenninates interiorly at the point where

the embryo is to be formed, that is to say, at the

vesicle which Malpighi named the sac of the

amnios. This vesicle is, as it were, the mould
in which the embryo obtains its form. After im-

pregnation, there are seen to form in it opaque

granules, often of a green colour, which at last

form the embryo. The neck by which the vesicle

was attached to the sac of the kernel contracts,

breaks, and forms the radicle of the embryo.
Such is the theory of the generation of vege-

tables, as resulting from the observations of

Needham, Smith, Amici, Robert Brown, and

Brongniart. It will be seen to have a great

analogy to the same phenomenon as observed in

animals.

This explanation appears to be in accordance
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with nature, in the greatest number of cases
;

hut there ai'e other circumstances in which tlie

phenomena of fecundation are not produced in

the same manner. In plants which are always
sii bmersed, it is evident that the grains of pollen
do not attach tliemselves to the stigma and burst

uj on it
; yet fecundation takes place in them as

in other plants. The surl'aco of the stigma of

many plants is extremely smooth, and by no

means clammy. That of the chestnut is hard

and leathery. In these plants, the pollen cannot

adhere to the stigma. In many of the orchis

tribe, the pollen, in place of presenting a pow-

dery substance, composed of an innumerable

multitude of minute and light particles, forms

an entirely solid mass. The anther opens ;
the

mass of pollen retains its place, and remains

nerfectly entire ;
and yet fecundation is effected.

Now, in this case, the pollen has not left the

interior of the anther to be can-ied to the stigma,

and there pour out its fecundating fluid. By
the opening of the anther, it is merely placed in

contact with the atmospheric air, and yet the

plant is fecundated.

To account for these facts, several authors

have supposed that, in plants, fecundation may,
in some circumstances, be effected without the

direct contact of the pollen with the stigma, and

merely through the influence of a kind of eman-

ation or aara polKnaris. But this question stiU

remains undecided.

In the monoecious and dioecious plants, al-

though the two sexes are separated, and often

placed at a distance from each other, fecundation

is not on that account prevented from taking

place. In the case of dioecious plants, the pol-
len by which they are to he fecundated is trans-

ported often to great distances, by the air.

When the stamens and pistils are situated near

each other, as in the case whether of hennaphro-
dite or monoecious flowers, the elastic spring with

which the anther flies open will generally be

sufficient to disperse the pollen, so as that part
of it must infallibly reach the stigma. The fa-

cilities tending to ensure the access of the pollen
as resulting from the relative proportion, situa-

tion, and mutual sympathies of the stamens and

pistils, have been already noticed
; as well as the

possible action of winds wafting the pollen to a

distance, and hence including the case of dioe-

cious plants also. But with all the above facili-

ties the impregnation of the seed would still, in

many cases, be impracticable even in hennaphro-
dite flowers, without further aid

; particularly
in such as do not perfect their stamens and

pistils at the same time. For although the

action of the wind cannot but be efficacious in

some such cases; yet it will, in some others,

naturall}' give to the flower a direction calculated

r.ither to prevent than to aid the access of the

pyllen, by causing the corolla to veer round like

a vane according to the quarter from wliich it

may happen to blow ;
or the very figure of the

corolla may operate as a bar to the entrance of

the pollen, which must be surmounted by ex-

traordinary means.

What then are the means instituted by nature

for effecting the impregnation of hermaphrodites
so circumstanced? Tlie true reply to this in-

quiry seems to have been first suggested by
Koiilreuter, namely, the agency of insects ;

and

has been since confirmed by the more leisurely

observations of Spregnel, who found that the

pollen in the above case is very generally con-

veyed from the anther to the stigma through
the instrumentality of bees, though sometimes

through that of insects of other species. The

object of the insect is the discovery of honey,
in quest of which, whilst it roves from flower

to flower and rummages the recesses of the

corolla, it unintentionally covers its body with

pollen, which it conveys to the next flower

it visits, and brushes off as it acquired it by
rummagingfor honey ; so that part of it is almost

unavoidably deposited on the stigma, and im-

pregnation thus eft'octed. Nor is this altogether
so much a work of random as it at first

appeal's.
For it has been observed that even insects, which

do not upon the whole confine themselves to one

species of flower, will yet very often remain

during the whole day upon the species they

happen fiist to alight on in the morning. And
their agency is also completely secured, from

the necessity they are under of procuring food ;

though nature in her care for the impregnation
of the vegetable has not only lodged a honey in

the flower to tempt the taste of insects, but

seems to have furnished also the means of at-

tracting even the eye. This is thought to be

done by means of the coloured spots with which

many flowers secreting a honied fluid are marked,
as indicating the treasure that is contained in

the flower, and thus attracting the attention of

the insect. But the very figure of the flower

seems often intended to produce the same effect.

Spregnel has enumerated several hundreds of

flowers which in their figure as well as colour

resemble insects, and hence attract the notice of

the plunderers of their honied stores. The
beautiful example of the bee orchis is known to

almost every bodj-.

Such then are the means by which the notice

of the insect is attracted ; and such also is the

structure of the internal parts of the flower,

that it must of necessity pass across the stamens

and pistils in procuring the honey it is in quest

of, which passage is often a work of considerable

difficulty, particularly when the tubular part of

the corolla is beset with hairs, as in many flowers

of the class pentan'lria and didt/namia. But
one of the most difficult and singular cases of

hermaphrodite impregnation, as aided by the
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agency of insects, is tliat of the aristolochia cle-

matitis. The corolla of this flower, which is

tubular, hut terminating upwards in a ligulate

limb, is inflated into a globular figure at the

base. The tubular part is internally beset with

stiff hairs pointing downwards. The globular

part contains the pistil, which consists merely
of a gennen and stigma together with the sur-

rounding stamens. But the stamens being
shorter than even the gemien, cannot discharge
the pollen so as to throw it upon the stigma, as

the flower stands always upright, till after im-

pregnation. And hence without some additional

and peculiar aid, the pollen must necessarily fall

down to the bottom of the flower. Now the

aid that nature has furnished in this case is that

of the agency of the tipula pennicornis, a small

insect, which, entering the tube of the corolla

in quest of honey, descends to the bottom and

rummages about till it becomes quite covered

with pollen ; but not being able to force its way
out again owing to the downwai-d position of

the hairs, which converge to a point like the

wires of a mouse-trap, and being somewhat im-

patient of its confinement, it brushes backwards
and forwards trying every comer, till after re-

peatedly traversing the stigma it covers it with

pollen sufficient for its impregnation ; in conse-

quence of which the flower soon begins to droop,
and the haiis to shrink to the side of the tube,

effecting an easy passage for the escape of the

insect.

Monoecious plants are, according to Spregnel,

mostly impregnated by insects also, excepting
such as are destitute of nectaries. But many of

them do not require that aid, in which case the

male and female flowers stand close together, as

in typha, coix, carex; the females being lowest,
and their petals being deeply or minutely lacin-

iated so as not to interrupt the pollen in its fall,

as in the genus Pinus.

The impregnation of dioecious plants is often

effected by insects also, as has been already seen

in the case of the fig, and their flowers are said

to be always furnished with nectaries
; the male

flowers being larger than the female flowers, that

the insect, as it has been thought, may have
the better opportunity of loading itself with

pollen.

From the fact of the agency of insects in con-

veying the pollen to the stigma, it will follow

that no plant requiring such aid can possibly

perfect its seed unless the specific insect has ac-

cess to it, or unless some such aid is given to it

by the cultivator. And hence botanists attri-

bute the imperfection of the seeds of hot-house

plants to the want of the insect by which the

species may be impregnated in its native climate.

This conjecture is countenanced by the following
experiment, as related by Willdenow:—A plant
of ubroma migttata had flowered for many yeai's

in a hot-ho<ise at Berlin without producing any
fruit

; but when the gardener, by means of a hair

pencil, placed a little of the pollen upon the

stigma of several of the flowers, perfect fi-uit

was produced, from which new plants were

raised.

In dioecious plants, the palms, for example,
fecundation may be artificially effected, as we
have already stated. Linnseus even maintained

that, not only may a single flower of a plant be

artificially impregnated by this method, but
that even a single cell of a niultilocular ovary

may be fecundated, by placing the pollen in

contact with only one of the divisions of the

stigma. It has been proved, however, that al-

though the poOen should touch only one of the

lobes of a stigma, all the cells of the ovary are

equally fecundated. But in whatever manner
fecundation hasbeen effected, it always announces
its influence by visible appearances. The flower,
which until then was fresh, and often adorned

with the most lively tints, soon loses its beautiful

colouring, and resigns its transient splendour.
The corolla fades, the petals wither and fall off.

The stamina, having performed the functions

for which nature had called them into existence,

share the same fate. In a short time the pistil

remains alone in the centre of the flower. The

stigma and style, now become useless, also dis-

appear. The ovary alone continues, it being in

it that nature has deposited, to be there brought
to maturity, the rudiments of future genera-
tions.

The ovary, when developed, forms the fruit.

It is not uncommon to see the calyx remaining
and accompanying it, until it attains its full

maturity. It is to be remarked, that this takes

place chiefly when the calyx is monosepalous.
If the ovary is inferior or parietal, the calyx
is then necessarily persistent, as it is intimately
united to the ovary.

In the winter-cherry (physalis aliekngi,) the

calyx remains after fecundation, becomes red,

and forms a vesicular shell, in which the fruit

is contained. In the narcissus, the apple, the

pear, in short, in all plants which have the ovary
inferior or parietal, the persistent calyx fonns

the outer wall of the fruit.

Shortly after fecundation has taken place, the

ovary begins to enlarge. The ovules which it

contains, and which are at first of a watery, and

in some degree inorganic substance, gradually

acquire consistence. The part which is to con-

stitute the perfect seed, in other words, the em-

bryo, gradually assumes development. All its

organs acquire a decided form, and, in a short

time, the ovary possesses the characters neces-

sary to constitute a fruit.

We here conclude what relates to the flower

properly so called, considered in a general point

of view, and with reference to its constituent

J
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parts. Before commencing; our examination of

the fruit, we liave to describe an accessory organ
of the flower, which is sometimes wanting, but

which, wlien present, is of the greatest impor-
tance for tlie arrangement of plants in natui-al

families. This organ is the disk.

It is distinguished into h/pogt/rums, perigynom,
and epigi/nmis.

1. The lu/pogpn<ms disk bears the name of po-

dogynum when it forms a iieshy body, distinct

from the receptacle, and which raises the ovary
above the bottom of the flower ; as in the rue,

and the other species of the family of Rutaces.

It is named pleurogymim, when it comes off under

the ovary and rises upon one of its lateral parts;

as, for example, in the periwinkle. It is called

epipodiwm, when it is fonned of several tubercles

which come off upon the support of the ovary.
This variety of disk is observed especially in the

plants of tlie family of Cruciferse, as the mus-

tard, turnip, &c.
2. Tlie perigynous dish is formed by a more

or less thick fleshy substance, spread out upon
the inner wall of the calyx, as in the cherry, the

almond, and certain species of diosma, which, in

this respect, difl^er from the other species of the

same genus.
3. The epigynmis dish is tliat which is observed

upon the summit of the ovary when the latter

is inferior, that is, when it is attached by every

part of its outer surface to the tube of the calyx,
as in the umbellifene, (carrot) and rubiacese,

(gallium.)
The insertion of the stamina is distinguished

into absolute and relative. The first of these

terms applies to the position of the stamina,
without reference to the pistil. Thus we say :

stamina inserted into the corolla, the calyx, &c.
The second applies to the position of the stamina
or of the staminifcrous monopetalous corolla,
with relation to the pistil. Thus we say : stamina

inserted beneath the ovarj', around the ovary, or

upon the ovary.
There are thus distinguished three kinds of

insertion, which are named hypogyrums, perigyn-

ous, and epigynous. The hypogynous insertion is

that in which the stamina, or the monopetalous
corolla bearing the stamina, are inserted under

the ovary ; as in the cniciferae, labiatse, &c. The

perigynmis insertion is that in wliich the stamina
are inserted into the calyx, as in the rosaceie,

(the wild rose.) Lastly, in the epigynous inser-

tion, which takes place whenever the ovary is

inferior, the stamina or the staminiferous mon-

opetalous corolla are inserted uj)on the summit
of the ovary. The umbellifene, rubiacea;, &c.,
afford examples of this kind of insertion.

The position of the disk generally determines

tlie insertion. Thus, whenever there is a hypo-
gynous disk, the insertion is hypogynous. It

is perigynous, when the disk is so. Lastly, it

is epigynous, whenever there is an epigynous

disk upon the summit of the ovary.

CHAP. XVI.

THE FEUIT AND ITS ENVELOPES.

In the progress of fructification, when the

several organs of the flower have discharged
their respective offices, the petals, the stamens,

the style, and often the calyx, wither and fall.

The ovary alone remains attached to the plant,
and swells and expands till it reaches maturity.
It is now denominated the iruit. But at the

period of its complete development, it also de-

taches itself from the plant and drops into the

bosom of the earth, containing and protecting
the embryo of the future vegetable. The fruit

then is the ripened ovary, and the parts which

it contains. In popular language the term is

confined chiefly to such finits as are eatable, as

the apple, peach, cherey, or perhaps to the escu-

lent part only ; but with the botanist, the matured

ovary of every flower, with the parts contained,

constitutes and is termed the fruit.

As the fruit consists of the ripened ovary, it

follows that the situation and distribution of the

fniit must be the same with that of the flower

which has preceded it. If the flower was radical

or caulinary, so is the ftTiit. If it was lateral,

axillary, or terminating, so is the fruit. If it

was sessile or pedunculate, spiked or verticellate,

so also is the fruit. And for the same reason, if

the ovary was detached, the finiit must also

be detached. Or to express these modifica-

tions in language perhaps more correct, if

the flower was inferior, the fi-uit will be in-

ferior
;

if the flower was superior, the fruit will

be superior ; and if the flower was intermediate,

the fruit will be intermediate. It does not fol-

low, however, that mere modifications of posi-

tion shall be the same, because it fr'equently

happens that plants of which the flower has

been drooping, the finiit is erect, as in the lily

and cowslip ; and, on the contrary, that of plants
of which the flower has been erect, the fruit is

drooping, as in wheat and barley. The figure

of the fruit assumes almost as much variety as

that of the flower, but the following are its most

fi-equent modifications. It is either spherical,

as in the cherry; or elliptical, as in the almond
;

or oblong, as in the cofffee-berry ;
or cylindrical,

as in epilcHnum; or inversely conical, as in the

pear ;
or inversely heart-shaped, as in veronica ;

or kidney-shaped, as in anacardium; or three-

cornered, as in the tulip ;
or twisted, as in me-

cago satira; or jointed, as in hedysarum; or in-

flated, as in staphylea; or winged, as in crown

imperial ; or stellate, as in the poppy. The apex
M
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is dpscribod also is being arute, as in sago ; or

obtuse, as in the filbert; or truncated, or eniar-

g;inate, as in thlaspi; or umbellicate, as in the

apple. The size of the fruit is also very various,

but is not always in proportion to the plant that

produces it. The oak and the ash, though among
the largest of trees, produce a fruit that is com-

paratively but very diminutive, while the gourd,
whose stem is but herbaceous and creeping,

produces a fruit of a most enormous bulk. The

largest fruits occur amongst the palms, or among
eucurbitaceous and leguminous plants. The
fruit of a palm called leontarus malderica, is often

a foot and a half in diameter
;
and that of mi-

mosa scandens, often six feet in length. The
fruit in its immature state is always soft and

pulpy ; but in its matured and ripened state it

is generally finn and compact, and sometimes so

very hard that it can scarcely be cut. In the

cherry it is succulent, in the strawberry pulpy,
in the apple fleshy ; in slaphylea it is membran-

aceous; in the elm tree leathery, in the nut

woody. But it is very seldom of the same con-

sistence throughout. For sometimes the outer

lart is soft, and the inner hard, as in the peach
and cherry ; and sometimes the outer part is hard,

and the inner soft, as in the filbert and cocoa

nut, while sometimes both parts ai-e alike, as in

the pine apple. Some fruits are covered with

a thick rind, many with a thin cuticle only.

The cuticle may be seen in succulent berries,

and the rind or bark in the orange, lemon, and

cocoa nut. The bark is in general closely at-

tached to the interior part, but sometimes it is

remote from it, and inflated. In its exterior

surface it is generally smooth and uniform, as in

the cherry ;
or cottony, as in peony ;

or scaly, as

in sago ; or dotted, as in the orange ; or perfor-

ated with holes, as in the bread-fruit, {artocar-

pus;) or ribbed, as in the melon ;
or rough, as in

gallium aparine; or set with tubercles, as in

ondbrychus; or with prickles, as in canna indica;

or with thorns, as in trapa. It is also often

beautifully twisted. When the blossom begins
to fade, and the colour of the corolla to decay,

tlie beauty of the plant seems to have departed
with the departing flower. But these tints are

often more than compensated by the rich and

mellow colouring of the fruit. The ripened

tints of autumn are found to be equally pleasing
with the bloom of spring ; and the colour of the

peach and apricot, the plum and the cherry, are

in nothing inferior to the hues which preceded

them. Nor are fruits ornamental only. They
evidently exhibit one of those arrangements of

uature, by which a beneficent Providence ac-

complishes two important ends by one means.

For not only do pulpy fruits and seeds afford

the necessary nouiishment to the germ of the

fiiture plant, but they also furnish important
articles of food to man and the lower animals.

Fruits are said to be single when a flower pio
duces only one seed, or several seeds contained
in a single seed-vessel. When many seeds are

produced either detached or united, except
by one style, the fruit is said to be multiplicatc.
The number of the fruit produced by one indi-

vidual flower, is not, however, always the same,
even in the same species, because all the original
ovaries are not always impregnated. If the

fruit is produced in pairs, as in umbelliferous

plants ; or in threes, as in the lily ; or in fours,
as in verticellate plants ;

or in fives, as in the

geranium ; or in an indefinite number from the

same flower, as in the rose and ranunculus ;
it is

then said to be conjugate, or compound. The

compound fruit is either lobed or divisible. It

is divisible if in its immature state it presents
a uniform and integral appearance, but after-

wards separates into distinct portions, as in the

pod of the pea and bean. It is lobed if the

portions into which it may separate are attached

to a common axis, as in meadow saffron, {col-

chiaim.) There is also another species of com-

pound Iruit, distinguished by Gsertner, which is

formed by the union of two or more ovaries of

different flowers, combined into one whole, as in

caprifolius and artocarpus.
Such are the general and external modifica-

tions of the finit considered as a whole; we now

proceed to describe its constituent parts, consisting

exteriorly of the pericarp,- and interiorly of the

seed.

The pericarp is that part of a ripe and perfect

frait fonned by the walls of the fecundated

ovary, and containing one or more seeds. It

determines the form of the fruit.

The pericarp is never wanting, but it is some-

times so tliin, or so intimately united to the

seed, that it can hardly be distinguished in the

ripe fruit, so that, many authors imagining it

not to exist, have said that the seeds are naked;

as in the labiatse, umbelliferse, and synantherea;.

But it is now proved that there are no naked

seeds, and that the pericarp is never wanting.

The pericai-p commonly presents, on some pai-t

of its outer surface, generally towards the

highest part, the remains of the style or stigma.

According to Richard, tlie pericarp is always
formed of tlireo parts, viz. 1st, The epicarp, an

external thin membrane, or kind of epidermis,

which determines its form, and constitutes its

outer covering; 2dly, An internal membrane

which is spread over its seed-bearing cavity, and

which has received the name of endocarp; 3dly,

Between these two membranes, a parenchyma-
tous and fleshy part, which is named sarcocarp

or mesocarp. These three parts, intimately

united, form the pericarj).

When the ovary is inferior, that is, whenever

it is united to the tube of the calyx, tlie epicarp

is formed by the tube of the calyx, the parcn-
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chji'nia of which is confounded with that of the

sarcocarp. In this case it is always easy to dis-

tinguish the beginning of the epicarp, as at its

upper part, at a variable distance from the point
of origin of the style and stigina, it presents a

more or less prouiiuent rim, formed by the re-

mains of the limb ofthe calyx, which disappeared

after fecundation.

The sarcocurp or mesocarp, is the parenchy-
matous part, in which are found collected aU the

vessels of the fniit. It is excessively developed

in fleshy fruits, such as peaches, apples, melons,

and pumpkins ;
all the fleshy part of these fiiiits

is formed by the sarcocarp.

The endocarp, or internal membrane of the

fruit, is that which lines its internal cavity. It

is almost always thin and membranous. Some-

times, he wever, it is thickened externally by a

greater or less portion of the sarcocarp. When
this part of the sarcocarp becomes hard and

bony, it envelopes the seed, and constitutes what

is called a met, when there is only one seed in

the fniit, and nucleus when there are several.

When the pericarp is dry and thin, it might
at firet be thought that there is no sarcocarp.

Were this tenn always to imply a thick, fleshy,

and succulent part, no doubt it would very fre-

quently be wanting ;
but the peculiar and dis-

tinctive character of the sarcocarp consists in its

being the truly vascular body of the pericarp;
in other words, it is formed by the vessels which

nourish the whole fruit. Now, as the pericarp

always contains vessels, the sarcocarp is never

wanting, although it is sometimes very thin

when the fruit, having attained its full maturity,
has dried. But, if the pericai'p be examined

with attention, there will be seen between the

epicarp and endocarp, ruptured vessels by which

they were connected, and which ai'e the remains

of the sarcocarp; for, as that part is always full

of aqueous juices previous to the maturation of

the fruit, when the fluid which it contains has

evaporated, it seems at first sight to have entirely

disappeared.
The internal cavity of the pericarp, or that

which contains the seeds, may be simple, in

which case the pericarp is said to be v/nilocuh/r,

or mie-celled; as in the white poppy. At other

times, there are several cells or partial cavities,

whence the terms bilocular, trilocular, quinqitelo-

eular, multilocular, applied to the pericarp, ac-

cording as it has two, three, five, or more, dis-

tinct cells. The cells of a pericarp are separated
from each other by vertical laminse, which take

the name oipartitions or dissepiments. All true

partitions are formed in the same manner. The

endocarp is prolonged into the interior of the

cavity of the pericarp, in the form of two lamel-

lar processes, placed back to back, and connected

usually by a very thin prolongation of the sar-

cocarp. This is the mode of formation of all the

true partitions. Those which lue differently

constructed must be considered as false.

In certain partitions, it sonietuues happens
that the parenchymatous part of the sarcocarj),

which unites the two laminie of the endocarp,
dries up, when the two lamina; disunite and se-

parate to some distance, so as to present the ap-

pearance of an additional number of cells. But

these spaces may easily be distinguished from

true cells, by observing that the two laminje of

the endocarp have one of their sides covered

with broken vessels. Besides their mode o)

origin and formation, another distinctive charac-

ter of the trtie partitions is, that they always
alternate with the stigmas or their divisions.

Certain fruits, on the other hand, present false

partitions in their internal cavity. Such are

those of some cruciferse, many cucurbitacea;, the

poppy, &c. The false are distinguished fi'ora

the trite partitions: 1st, By their not being
formed by a duplicature of the aulocarp properly
so called ; and, 2dly, By their generally corre-

sponding to the stigmas or the divisions of the

stigma, instead of being alternate, as the true

partitions are.

The partitions are further distinguished into

complete and incomplete. The first are those

which extend internally from the upper part of

the cavity of the pericarp to its base, without

any interruption. The incomplete partitions are

not continuous from the base to the summit, but

leave a communication between the two cells.

Strammonivm, or thorn apple, presents an ex-

ample of both these kinds of partitions existing

together in the same fruit. If the fruit of that

plant be cut across, it presents four cells, and con-

sequently {outpartitions ; but of these partitions

two only are complete, while the other two do not

reach the top of the internal cavity of the peri-

carp, but rising only to two-thirds of its height,

allow the two cells, which they separate below,

to communicate together at their upper part.

To be able to know and name correctly the

diff'erent parts which compose the pericarp, and

to distinguish them from those which belong to

the seed, it is of the greatest importance to esta-

blish the precise limits between these two organs.
As every seed must receive its nourishment from

the pericarp, it necessarily follows that it must
communicate with it by some part of its surface.

This point of communication has been named
the hilum or umbilicus by botanists. The hilum

is to be considered as the precise limit between

tlie pericarji and the seed ; in other words, all

the parts which occur externally of and above

the hilum belong to the pericarp, while aU those

which are situated beneath the hilum, are to be

considered as forming part of the S':ed.

The seeds are attached within the pericarp to

a peculiar fleshy body, varying in size and form,
to which the name of placenta or trophospcrm is
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Biven. The endocarp is always perforated at the

internal point of the pericarp, to which the tro-

pAosperm is attaclied, because the sarcocarp, being
the only vascular part of the pericarp, and the

only one that can fiimish the materials required
for the nutrition of the seed, it is necessary that

the endocarp should have an opening to allow a

passage to the vessels which go to that organ.
The trophosperm sometimes bears only a single

seed, but at other times supports a great number.

When its surface presents obvious prolongations,
each of which supports a seed, these prolonga-
tions are named podosperms; as, for example, in

the pea, and bladder campion.
The tropfiosperm,OT the podospcrm, commonly

stop short around the hiluni of the seed. When
they are prolonged beyond that point, so as to

cover the seed to a greater or less extent, the

prolongation takes the name of arillus.

The arillus being merely an expansion of the

trophosperm, does not belong to the seed, as it is

generally said to do, but to the pericarp.

The partitions are usually longitudinal, so as

to extend from the base to the top of the peri-

car[)al cavity. In some very rare cases, as in

cassia, fistula, and a few other leguminoss, they
ore transverse. These partitions are further dis-

tinguished into complete and incomplete. The

origin of the false partitions is exceedingly vari-

able. Sometimes they are formed by a more

or less considerable projection of the tropho-

sperm, as in the poppy : sometimes by a pro-

longation inwards of the edges of the pericarpal

vahes, &c.

The trophosperm is that part of the pericarp
to which the seeds are attached. Sometimes it

presents at its surface a greater or less number
of small projecting mammillas, each supporting
a single seed, and which are named podosperms.
When a pericarp is multilocular, the tropho-

sperm generally occupies its centre, and is then

named central. In this case, it is formed by the

meeting and union of the partitions, and in the

internal angle of each ceU presents a greater or

less projection.
The arillus belongs essentially to the pericarp,

it being merely a prolongation of the tropho-

sperm. It is therefore incorrect to consider it,

as many botanists do, as forming part of the

seed, upon which it is merely applied, without

at all adhering to it, excepting around the hilum.

Few parts of plants exhibit so many varieties In

their form and nature as the arillua. It is con-

Bequently very difficult to give a strict definition

of it, which may be applicable in every case.

In the rmiraeg^mt/ristica officinalis),
the arillus

forms a fleshy covering, of a light red colour,

divided into narrow and unequal shreds. This

is the part which is used in pharmacy, and is

known by the name of mace. Polygala vulgaris

has a three-lobed arillus of small size, foiming a

kind of little crown at the base of the seed. In

the common spindle-tree {euonymtis europwus),
and the broad-leaved species of the same genus

{euont/mus latifolius), the arillus, which is of

an orange colour, envelopes and conceals the seed

on all sides. In euonymus verrucosus, it forms

an Irregular cup, which is open above.

From the small number of examples given

above, it will be seen that the arillus varies ex-

ceedingly in colour as well as in form and con-

sistence; but, as its origin is the same in all

cases, it is easily distinguished, notwithstanding
the numerous forms under which it may present
itself. Various parts have often been taken for

arilli
;

for example, the outer, obviously fleshy

part of the proper integument of the seed, in

the jasmine, the endocarp, as in the coffee

{coffosa arabica), the rutaceae, &c. It is a gen-
eral law, to which no exception has yet been

foujid, that the arillus is never met with iu

plants which have a monopetalous corolla. Tlie

taberncemontana might seem to form an excep-

tion; but, when better examined, its alleged
arillus is merely the outer part of the proper

integument of the seed, wluch is soft and fleshy.

Having examined the component parts of the

pericarp, the partitions, the cells, the trojiho-

spemi and the arillus, let us return to the pericarp
considered in a general point of view.

In the pericarp, as in the ovary, there are dis-

tinguished : 1st, The base, or the point by which
it is fixed to the receptacle or the peduncle ;

2dly, The summit, which is indicated by the

place formerly occupied by the style or the

sessile stigma ; 3dly, The axis. Sometimes the

axis is not merely imaginary, but has a real ex-

istence, and is named the columella. At other

times it is fictitious, or is repi-esented by an

imaginary line, passing through the centre of

the pericarp, from its base to its summit.

The columella forms a kind of little pillar, on.

which are supported the different pieces of the

fi-uit, and which remains at the centre of the

pericarp, when these have fallen off
; as in the

euphorl)iie and umbelllfcra;.

The seeds being enclosed in the pericarp, it

becomes necessary, to allow them to issue at the

period of their maturity, that the pericarp should

open in some manner. The name of dehi-

scence is given to the action by which a pericarp

naturally opens. There are pericarps, however,
which do not open, and which are tenned inde-

hiscent; as in the synantherese, labiatffi, gra-

minete, &c.

Among the pericarps which open naturally at

the period of maturity, there are distinguished :

1st, The ruptile pericarps, or those which burst

into in'egular pieces, of which the number and

form are very variable ; 2dly, Those which open

only by holes fonned at their upper part, as in

I the genus antirrhinum; 3dly, Those which open



THE FRUIT AND ITS ENVELOPES. 93

at their summit by teeth, which are at first close

t<^ether, but which separate from each other, as

in many earyophylleae ; 4tlily, Those which

separate into a determinate number of distinct

pieces, wliicli are named valves. These latter

are the truly dehiscent pericarps. The number

of valves in a pericai-p may always be learned

by the number of longitudinal seams or sutures,

which are observed upon its outer surt'ace. The

true valves are of the same number as the cells

of the pericarj). Thus a dehiscent fruit, which

id quadrilocular, has four valves. There are

some exceptions, however. The capsule of tlie

violet is a single cell, and opens into three valves.

In some fruits, each of the valves separates into

two pieces, so that the number of the fomier

seems double what it ought naturally to be.

A pericarp is called bivalve, when it separates

of itself into two equal and regular valves ; as in

the lilac, and the speedwells. Trivalve, when
it opens into three valves

;
as in the tulip, the

lily, the violet. Quadrivalvc, or with four valves;

as in the genus eptiloUum, and tlie thorn-ap-

ple. Quinqnevalve, opening with five valves.

Multivahe, when it divides into a greater number
of valves or distinct segments.
The opening of the valves may take place in

different ways, agreeably to the relative position
of the valves and pai-titions. It may take place
at the middle of the cells, or between the pai'ti-

tions which then correspond to the middle part
of the valves. This is observed in most of the

ericinese. At other times the opening takes

place opposite the partitions, which it usually
divides into two laminae; as is seen in the scro-

phularinetE, and rliodoracea). Lastly, the burst-

ing may take place towards the dissepiment,
vvliich remains free and entire at the moment
when the valves separate; as in the hignoniai
and calluna vulgaris. Jlost commonly the open-

ing takes place by longitudinal sutures. In

some cases, however, these sutures are trans-

verse, and the valves are superimposed upon
each other

; examples of which are seen in the

henliane, the pimpernel, and the plantain. The
fruit may be crovmed by the teeth of the calyx,
when the ovary is inferior or parietal, as in the

pomegranate, the apple, the pear. At other

times, it is surrounded by a tuft of bristly haira

(the pappus), which is to be considered as a

true calyx. This is the case in almost all the

species of the extensive tril)e of synanthereie.
The pappus may be sessile, or applied directly

upon the summit of the ovary, without the aid

of an intervening body ;
as in the genera hiera-

cium, sonehus, prenanthes, fig. a. In other genera,
it is supported upon a small pivot or stalk, which
is named the stipe, and tlie pappus is said to be

stipitate, as in the lettuce and dandelion, Ike,

fig. h. Tlie hairs of which the pappus is com-

posed, may be simple, or undivided, in which

case the pappus is said to be pilose or hairy. At

other times they are feathery, or liuve on their

H.

sides other shorter and finer hairs, resembling

the barbs of a feather. The pappus is then

named plumose or feathery.

In the valerians, the pappus, which is obvi-

ously nothing but the linib of the calyx, is at

first rolled up within the flower, and appears in

the form of a small circular rim at the upper part

of the ovary ; but, some time after fecundation,

it is seen to stretch out, elongate, and form a

true feathery pappus.
The pericarp also not uufrequently presents

membranous appendages in the form of wings ;

as in the elm and maple. According to the

number of these appendages, it is named dipter-

ous, tripterous, tetrapterous, &c. Sometimes

it is covered with long, stiffs hairs, as in lontarus;

or is stuck over with spines, as in the horse-

chestnut and thorn-apple.
As every fruit is composed of two parts, the

pericarp and the seed, we have first to distinguish

these two parts from each other. We know that

the seed is always contained within the pericai'p.

If we cut a peach in two, we shall find its centre

occupied by a cavity or ceU, containing a single

seed, rarely two. The seed once distinguished,

all that is placed externally of it, according to

Richard, belongs to tJie pericarp, and he thus

enumerates its different jiarts. In the first

place, we find, at the outside of the whole, a

thin, coloured pellicle, covered with a very short

down, which is easily removed. This pellicle is

the epicarp. The internal cavity of the pericarp

is lined by a smooth membrane, intimately

united to, and confounded with, the hard part

which forms the nut or shell. This membrane

is the endocarp. All the thick, fleshy, spungy

part, contained between the endocarp and the

epicarp, forms the sarcocarp. But to which of

these three parts belongs the bony shell which

we observe within? Is it, as was long supposed,
a proper integument of the seed, a thick and

woody endocarp, or is it part of the sarcocarp ?

These questions can easily be solved by examin-

ing how this hard part is formed. If we take

a young peach, long before it is ripe, and cut it

through, we find no resistance, there being as

yet no solid shell in it. At this period, the
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three parts of the pericarp are extremely distinct

from each other, and the endocarp is here evi-

dently under the fonn of a mere membrane ap-

plied upon the internal surface of the sarcocarp.

But, shortly after, we see the part of the sarco-

carp nearest this inner membrane gradually be-

coming whiter and denser, and passing through
all the intermediate stages, before acquiring the

bony solidity which it presents at the period of

maturity. Nofv, in this case, although this

portion of the sarcocarp is intimately united and

confounded with the endocarp, it cannot by any
means be referred to the latter, but belongs to

the sarcocarp, as it is really formed by it. The

shell, or the bony part which is found at the centre

of the peach, is therefore formed by the endocarp,
to which is joined an ossified portion of the sar-

cocarp. What we have here said of the peach
is equally applicable to the apricot, the prune,
the cherry, and the almond. Such are Richard's

views of the pericarp, but other botanists are

still disposed to consider the shell of such seeds

as distinct from the soft enveloping pulp.

If we now take the fruit of the common pea
and analyze it, we find it to be elongated and

compressed so as to present two short edges,

along which run two longitudinal sutures. This

circumstance shows that, when ripe, it wiU open
in two segments or valves. It is, therefore, a

bivalve pericarp. On cutting it longitudinally,
we find only a single internal cavity, containing
from eight to ten seeds. Thus it is unilocular

and polyspermous. The seeds are all fixed, along

the upper suture, to a small thick margin, run-

ning along the suture, and giving off a distinct

prolongation to each seed. All that occurs ex-

ternally of the seed forms part of the pericarp.

At the outer surface is a thin membrane, which

adheres closely to the adjacent part : it is the

cpicarp. The internal cavity is lined by another

membrane, not quite so closely adhering : it is

the endocarp. The fleshy, green, and vascular

part, which is observed between these two mem-

branes, although of no great thickness, is the

sarcocarp. The small longitudinal pi-ominence
which runs along the suture, and to which the

seeds are attached, is the trophosperm. Each

little prolongation connecting a seed with that

body is a podosperm.
We thus see that the pericarp is the part of

the fruit which forms the walls of the simple or

multiple cavity in which the seeds are contained :

that it is always composed of three parts: \st.

The epicarp, or membrane by which it is covered

externally ; 2dfy, The endocarp, or internal par-

ietal membrane lining its internal cavity ; Sdfy,

A more or less thick and fleshy part, which,

however, is sometimes thin, and not easily per-

ceived, but always vascular, and which is named
the sarcocarp or mesocarp; and that the pericarp

is often divided internally by partitions into a

greater or less number of cells, when it is called

lilocular, trilocular, quadrilocular, multilocular,

&c. The point of the cavity of the pericarp
to which the seeds are attached presents a fleshy

prominence, of variable size, coming off from

the sarcocarp, which has received the name of

trophosperm. The podosperm, again, is the little

process of the trophosperm which supports the

seed. When the trophosperm or the podosperm
cover the seed, so as to embrace it over a con-

siderable extent, the peculiar prolongation by
which this is effected bears the name of arillus.

Fruits, considered in a general point of view,
have been divided in various ways, and have re-

ceived particular names. Thus, the name of

simple fruit has been given to that which pro-

ceeds from a single pistil, contained in a flower;

of which kind is the peach, the cherry, &c. A
multiple fi'uit, on the contrary, is that proceed-

ing from several pistils contained in the same

flower : for example, the rasp, the strawberry,

the fi-uit of the genera ranunculus, clematis, &c.

Lastly, the name of compound fruit is given to

that which results from a greater or less num-

ber of pistils placed close together, and often

united, but all coming from distinct flowers sit-

uated very near each other ; as in the mulberry.

According to the nature of their pericarp,

fniits are distinguished into drt/ aai fleshy. Dry
fruits are those whose pericarp is thin, or formed

of a substance generally containing little juice.

Fleshy fruits, on the contrary, have a thick and

succulent pericarp, and their sarcocarp in parti-

cular is very large. Of this kind are melons,

peaches, apricots, &c. Fruits may remain en-

tirely closed in all parts, or may open into a

determinate number of pieces named valves.

From these circumstances, theyare distinguished

into dehiscent and indehiscent. The latter, when

they are dry, are also named capsular fruits.

According to the number of seeds which they

contain, they are divided into oliffospermous and

polt/spermous. Oligospermous fruits are those

which contain only a small number of seeds,

which, in most cases, is precisely determined :

whence the epithets monospermous, dispermous,

trispermous, tetraspermous, pentespermous, &c.,

applied to the fruit, to denote that the number

of its seeds is one, two, three, four, five, &c.

Polt/spermous fruits are all those which contain

numerous seeds, the precise number of which it

is unnecessary to determine.

The form and stracture of the pericarp, being

so various in different plants, botanists have

found it extremely difficult to arrange them

under any systematic classification; the following

distinguishing forms, however, can be always

recognized : the capsule, the pome, the berry,

the nut, the drupe, the silique, the legume, and

the cone.

The capsule is a drj-and membranaceous peri-
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carp, separating for tlie most part, when ripe, into

valves, or at least opening in some definite and

determinate manner; it is seen in the snow drop,

bell flower, and poppy. It is one valved, as in

primula, two valved as in cercoa, many valved

as in oxalis, or without valves, as in the ash. In

tlie lily the valves are vertical, in anagallis they

are transverse, in meadow saffron they are intro-

flected. It is one celled as in the violet, two

celled in veronica, three celled in the iris, or

many celled as in the andromeda. In convol-

vohis, the partitions are central, in the poppy

they are marginal and incomplete, in the tulip

they are perpendicular to the valves, and in the

water lily they hear the seed. In the iris, the

opening is longitudinal, in hydiciamus it is

horizontal, in sihnie it is at the apex, in phiz-

tuna at the side, and the triglochin at the base.

In some cases the varieties of fonn and struc-

ture which the capsule assumes, are so striking

or peculiar as to have been thought worthy of

being designated by proper names, as the utricle,

samara, bag, and coccus. Tlie utricle is a small

and bladder-like capsule, without valves, consist-

ing of one cell, and one seed, as seen in the cle-

matis and cheropodium. In gallium it is light,

closely investing the seed ;
in adonis and thalic-

Irum, it is loose. In amaranthus it bursts hori-

zontally in the middle, and in cherojwdium it is

so tender as to be easily rubbed off with the finger.

The samara is a compressed and leathery cap-

sule, of one or two cells, but without valves,

terminating in a membranaceous wing or border,

and falling off entire with the contained seed by
which it is irregularly burst open in the process

of germination, as in the ash, elm, and maple.
The bag is an elongated and leathery capsule,

consisting of one valve and one cell, and opening

longitudinally on the one side. It is sometimes

single, but more frequently double, with the

seeds loose or attached to a proper receptacle,
which is generally the edge of the seam by which
it opens, as is seen in the genus riiiea or pmoma.
The coccus is a dry and eLastic capsule, of two

or more lobes joined together, each forming a

cell, and containing a seed, but separating, when

ripe, from the axis, and bursting longitudinally
into two valves united at tlie base. It is two

celled, as in mercMriafe, three celled in euphorbia,

many celled as in puracrepitans, the valves of

which latter, it is said, when fully ripe and dry,

frequently burst open with a sudden and violent

jerk, so as to produce an explosion like the re-

port of a pistol.
68.

The pom^ is a pulpy or

fleshy pericarp, without

valves, but inclosing a

capsule. It is exempli-
fied in the familiar case

of the apple, from the

Latin appellation from
^^i,,^^

strawberry.

which it hud taken its name. It is generally

of a globular or oval figure, as in most varieties

of the apple, but sometimes it is inversely coni-

cal, as in the pear. At the apex it is marked

with a small cavity, surrounded by the re-

mains of the calyx, which is persistent, or in

the language of other botanists, adherent ; this

cavity is the umbilicus, or eye of the fruit; at

the base there is often also a small cavity formed

by the expansion of the pome, around the in-

sertion of the foot stalk, which has not received

any particular name; in the pear, the pome

tapers down gradually to the point of insertion,

and renders the cavity less distinct. The en-

closed capsule is a thin and membranaceous sub-

stance, consisting, for the most part, of five dis-

tinct cells.

The berry is a soft and

pulpy pericarp, contain-

ing one or more seeds, but

not separating into regu-
lar valves, nor enclosing

a capsule. It is exempli-
fied in the common goose-

berry, currant, and straw-

berry. It is not, however,

always strictly succulent,

for in the ivy it is of a

dry and mealy nature, and in Irientalis, it is

covered with a sort of brittle crust. The same

may be said of the gourd, melon, and cucumber,

together with the lemon, and orange, which

though regarded by botanists as- being varieties

of the berry, ai-e yet covered with a thick coat

or rind, which is not pulpy. The seed vessel of

cucurbitaoeous plants is even distinguished by
the peculiar name oipeps, and characterized by
having its seeds situated remote from the axis,
and inserted into the sides of the fruit ; the fig-
ure of the berry is for the most part globular,
as in vaccinium, but in the strawberry it is

oval. In daphne, it is one seeded, in asparagus
it is generally two seeded, in the ivy three

seeded, in nymplma many seeded. Sometimes
the seeds are in-egularly dispersed in the pulp,
as in nt/mphwa ; sometimes they are attached to

a common receptacle, as in solanum; and occasion-

ally the cells ai-e separated by regular partitions,
as in the lemon. In the foregoing examples the

berry is said to be simple when it consists of

only one ovary, but sometimes it is compound
when several ovaries are inserted into one mass,
as in the bramble and bread fruit. In this case,

each ovary contains a seed, and the individual

ovaries are also farther designated by the pecu-
liar appellation of acini. It should be observed,

however, that the berry of the bramble is com-

posed of the united ovaries, of only a single

flower; whUe that of the bread fruit is com-

posed of the united ovaries of many flowers.

Several other fi'uits, though not corresponding
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exactly to the above definition or exceptions,

are regarded, however, by botanists as being also

varieties of the beiTj', such particularly as those

of the juniper and yew tree. In the former the

scales of the fertile catkin, which ultimately be-

come succulent, unite also together and form a

globular fruit, resembling a berry so much as to

liave obtained the name. In the latter, the

calyx or receptacle, as it is generally believed to

be, which is at first a thin and scaly like sub-

stance, of a whitish or greenish complexion,

embracing merely the base of the ovary, expands
and enlarges into a thick and pulpy envelope, of

a bell shaped figure, and of a most beautiful red,

investing the whole of the ovary except the

mouth or open extremity, and giving the fruit

the appearance of a berrj', as it is generally

called, though, strictly speaking, it is more pro-

perly a nut than a berry.
The nut shell is a pericarp

of a hard woody texture,

though sometimes of the

consistence of leather ; it

rarely opens spontaneously,
or if it does so, it divides

into two valves only. The
Bcom and filbert are ex-

amples of the hard nut
;
the

chestnut of the soft leathery.
In the genus echium, the pericarp is crustace-

ous, and in myosotis as hard as flint. The figure
of the nut shell is generally spherical or oval,

sometimes it is angular. The acorn is a

single celled fruit, and one seeded, in conse-

quence of the constant abortion of several ovules.

It proceeds from an inferior many celled and

many seeded ovary, of which the pericarp is in-

timately attached to the seed, and always pre-
sents at its summit the very minute teeth of the

limb of the calyx, and is in part contained in a

kind of scaly or leafy involucre, named the cup.
in trapa it is two celled, and in the chestnut

six celled, but the partitions are not perceptible
in the mature state of the fniit. The contained

seed or nut is generally denominated the nuc-

leus, and is extricated for the most part, by
means of a fissure, effected in the process ofger-

mination, or by the gradual decay of a part.
But in the walnut the shell opens spontaneously
into two valves, and in the filbert, in which it does

not perhaps open spontaneously, the valves seem
at least to be marked out by a sort of superficial

line, and are easily divided with the assistance

of a knife. In lycopsis it opens by a hole or

fissure at the base, and in trapa by a hole at the

apex. Sometimes it is naked, as in lycopsis;
while in other cases it is coated or covered with
a membranous envelope, either wholly or in

part, as in the acorn and walnut.

The drupe is a soft and pulpy pericarp, with-

out valves, but inclosing a nut. It may be

exemplified in what is gen-

erally called stone fruit, as in

the cherry, the peach, the apri-

cot. It is generally round, as

in the cherry ; or elliptical, as

in the apricot. In the genus
helesia it is winged. Its sub-

stance is succulent, as in the

plum; or fibrous, as in the

cocoa-nut; or dry and leath-

ciierry. ery, as in the almond, spar-

ganium and gaura, which last ai-e nearly allied

to nuts. It opens for the most part merely

by accident or decay, but in the peach, and

perliaps a few others, it opens spontaneously.

The shell of the drupe is generally very hard,

whence the tenn stone fruit. But in some cases

it is soft and tender, as in styrax callaphvllum; in

some it is leathery, as in hypheruB; and in some

woody, as in cerbera. It does not, perhaps, in any

case open spontaneously, and yet there are some

shells in wliich the traces of valves may ,
be dis-

cerned, as in that of elaeocarpus ; or in which a

division may easily be effected, by means of the

knife, as in primus. Incomplete valves indeed

are sometimes found at the top of the shell, as

in nitraria and gaura, so as to make it resemble

a toothed capsule ;
and in a few genera there is

an opening formed by means of a hole or pore

at the top, as in cocoa-nut. The figure of the

shell is very often elliptical or egg-shaped, but

compressed, assuming, however, a great variety

of modification, sufficient, in most cases, to deter-

mine species. Its surface is never quite smooth,

but often rough, and irregularly furrowed, as in

the peach; in order, perhaps, that it might the

more closely unite with the exterior part of the

fi-uit. Sometimes the shell is separable into

several different divisions, each forming an en-

closed cavity, and containing a seed. In this

case each division assumes the appellation of a

pyrena, and the fruit is said to be deperenmis,

treperenous, or polyperenous, according to the

number of divisions into which it separates.

The partitions, however, as in the compound

nut, are effaced in the matured £rait.

Tlie silique or pod is a dry and elongated

pericarp, consisting of two valves with two op-
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posite seams, fo which tlio seeds are alternately

attached. It is said to be siliculous, if the trans-

verse and longitudinal diameters are equal or

nearly so, as in thlasjyi, fig. a ;
and siliquose, if the

longitudinal diameter exceeds the transverse, so

ns to give to the pod the oblong figure, as in

cheiranthiis, fig. 6. In brassica the pod is cylindri-

cal, in cr^siiimiim it is four cornered, in kpidimn it

is elliptical, and in tJdaspi it is invereely heart-

shaped. The surfiice of the pod is generally

smooth or pubescent, but in raphanus and sin-

apis, it is covered with protuberances. Though
the valves ai'c generally two, yet the pod of the

genus bunias is wholly without valves. In

dentaria the valves open with a sudden jerk,

and in cardamin, after opening, they roll back

spirally. Sometimes the partitions are parallel

to the valves, as in draha, and sometimes they
are contrary, as in subularica, but always longi-

tudinal. The cells of the silique are generally
two in number, as in cheiranthus, but some-

times the valves are without partitions, and

the pods consequently are celled, as in the genus
isatis.

The legume is a dry and

elongated pericarp, con-

sisting of two valves with

two opposite seams, to the

one of which only the

seeds are attached, as ex-

emplified in the pea and

bean. It consists, for the

most part, of one cell only,
as in cathj/rus; but some-

times it consists of two
cells as in astragalus, and Pea.

sometimes of many, as in lotus. It is one seeded,

as in triftilium procumhcns; two seeded, as in

trifolmmfragiferum; or many seeded,as vevpisum.
Its figure is oblong, as in ulex; or cylindrical, as

in orobus; or compressed, as in Mppocrassi; or

rhomljoidal, as in ononis; or gibbous, as in astrag-

alus; or spiral, as in medicago; or inversely heart-

shaped, as in polvgala. The substance of the

legume, when ripe, is membranaceous, as in med-

icago; or leathery, as in mcia ; orfimi and woody,
as in mimosa; sometimes the surface is smooth,
at others rough. Such is the general charac-

ter of the legume ;
but there is also a peculiar

variety of it, which, though externally forming

longitudinal sutures, to one of which only the

seeds are attached, does not yet open longitud-

inally by means of two general valves, but trans-

versely, by means of joints; each joint foiTninga
cell that contains one seed, which is finally ex-

tricated by the opening of the individual joint
when detached. This variety of the legume is

regarded by Wildenow as constituting a dis-

tinct species of pericarp, designated by the name
of commentum. But it is a distinction to which
it seema scarcely entitled.

Fir cf>np.

The strobile or cone is n

hard and woody pericaii),

consisting of the general

receptacle and indurated

scales of the catkin; in

some cases, however, as in

the larch, the scales are

rather leathery than woody,
and in others, as the com-
mon fir, (pinus sr/lvesiris,)

they are beset with tuber-

cles. Under each scale

there is lodged one or more seeds or nuts, in

which the seeds are contained. The figure ot

the strobile is generally conical, or cylindrical,
as in most species of pines, but sometimes also it

is spherical, as in the cedar. In the mature stato

of tlie fruit, the scales which are now closely

imbricated, cover the seeds or nuts so completely
as to assume the appearance of forming only one

compact whole, and thus the strobile hangs upon
the tree during the whole of the winter season,

protecting the inclosed seeds, but the heats of

the succeeding summer have no sooner amved,
than the scales, formerly close and compact, be-

gin to shrink and separate, detaching themselves

from one another by the whole of their con-

nected surface, and thus forming a passage for

the discharge of the seeds.

When a fi-uit has attained its full maturity, it

opens, the different parts of which it is composed

separate, and the seeds which it contains burst

the bands that, until now, kep't them confined

in the cavity in which they were developed.
This action, by which the seeds are naturally

dispersed over the surface of the ground, at the

period when they are ripe, is called dissemino'

tion.

In the wild or natural state of plants, the

dissemination of the seeds is the most powerful

agent in the reproduction of species. In fact,

were the seeds contained in a fruit not to issue

in order to be dispersed over the earth and there

be developed, species would cease to be repro-

duced, and entire races would disappear; and,

as all plants have a detemiinate duration, a period
would necessarily arrive when all would have

ceased to live, and when vegetation would have

for ever disappeared from the surface of the

globe. The commencement of dissemination

indicates the termination of life in annual plants,

for, before it can take place, it is necessary that

the fruit should have attained maturity, and

that it shoiild have become in some degree dried,

but still this phenomenon does not take place, in

annual herbaceous plants, until the period when

vegetation has entirely ceased. In woody plants,
dissemination always takes place during the

period of rest into which they enter when their

liber has become exhausted, and is no longer able

to give rise to leaves or organs of fructification.

N
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Tlie fecundity of plants, in other words, the

HStonisliing number of genns or seeds whieli they
produce, is one of the causes which are most

powerful in facilitating their reproduction, and
in effecting their surprising multiplication. A
single capsule of the white poppy has been
knov^Ti to contain 8000 seeds, and a single cap-
sule of the vanilla, from 10 to 1500; a single
stalk of z a mays will produce 2000 seeds; a

single plant of inule helenium, or clicnmpane,

3000; and a single spike of ij/pha major, or

RTeatcr cat's tail, 10,000 ; a single plant of tobacc o

lias been found, by calculation, to produce the

almost incredible number of 360,000; and a

single stalk of spleen-woit has been thought by
estimation to produce at least a million of seeds.

Let one imagine the regularly increasing pro-

gression of this number, merely to the tenth

generation of these plants, and he will hardly
conceive how the whole surface of the earth

should not be covered by them. But many
causes tend to neutralize, in part, the effects of

this astonishing fecundity, which, by its very

excess, would soon prove injurious to the repro-
duction of plants. In fact, all the seeds are not

placed by natui-e in circumstances favourable to

their development. Besides, numerous animals,
and man himself, deriving their principal nutri-

ment from fruits and seeds, destroy incalculable

quantities of them. Various circumstances fav-

oxa the natural dispersion of seeds. Some of

these result from the stracture of the pericarp,
and othera depend upon the seeds themselves.

Thus, tliere are pericarps which open naturally
with a kind of elasticity, by means of which the

seeds contained by them are projected to greater
or less distances. The fruits of hura crepitans,

dioncea vmscipula, the fraxinella, and balsamine,

separate their valves rapidly, and by a kind of

spring, project their seeds by this means to

some distance. The fruit of ecballium elaterium,

when ripe, separates from the peduncle which

supported it, and projects its seeds with surpris-

ing rapidity through the cicatrix of its j)oint of

attachment.

The seeds of oats, when ripe, are projected from

the calyx with such violence, that in a fine and

dry day, in passing through a ripe field, they

may be heard as then thrown out with a sudden

snap. The pericarp of the dorsiferous ferus is

furnished with a sort of peculiar elastic ring, in-

tended, as it would appear, for the very purjiose

of projecting the seeds. The capsule of the

cucumber, geranium geum, and fraxinella, dis-

charge their seeds also when ripe, with an clastic

jerk. But the pericarp of impatiens, wliich con-

sists of one cell, with five valves, exhibits, per-

haps, one of the best examples of this mode of

dispersion. If it is accidentally touched when

ripe, it will immediately burst open, while the

valves coiling themselves up in a spiral form.

and springing from the stem, discharge tl.e con-

tained seeds, and scatter them all around. The

bursting of the pericarp of some species of pinea
is also worthy of notice. The cone remains in

the tree till the summer succeeding that on

rthich it was produced, the scales being still

closed. But when the hot weather has com-

menced, and continued for some time, so as to

dry the cone thoroughly, the scales open of their

own accord with a sudden jerk, ejecting the con-

tained seeds, and if a number of them happens to

burst together, which is often the case, the noise

is such as to be heard at some considerabls dis-

tance. The twisted arm of avena fatua, or wild

oat, as well as that particularly of geranium

cicutarium, and some others, seems to have been

intended for the purpose of aiding the further

dispersion of the seed after being discharged from

the plant or pericarp. This spiral ann, or spring,

which is beset with a multitude of fine and

minute hairs, possesses the property of contract-

ing by means of drought, and of expanding by
means of moisture. Hence, it remains of neces-

sity in a perpetual state of contraction or dilata-

tion, dependent upon change of weather, from

which as well as from the additional aid of the

fine hairs which act as so many fulcra, and

cling to whatever object they meet, the seed to

which it is attached is kept in continual motion

till it either germinates or is destroyed. The
arm of barley, which is beset with a number of

minute teeth all pointing to its upper extremity,

presents also similar motions. For when the

seed with its arm falls from the ear, and lies flat

upon the ground, it is necessarily extended in

its dimensions by the moisture of the night, and

contracted by the drought of the day. But as

the teeth prevent it from receding in the direc-

tion of the point, it is consequently made to

advance in the direction of the base of the seed,

which is thus often carried to the distance of

many feet from the stalk on which it grows. If

any one is sceptical with regard to this motion,
let him introduce an ear of barley with the seed

uppermost between his coat and shirt sleeve, at

the wrist, when he walks out in the morning,
and by the time lie has returned, he will find it

has mounted to his arm pit. This journey has

been effected by means of the continued motion

of the arm, and consequently of the teeth of the

arm acting as feet to cany it forward. It is

obvious, however, that the modes of dispereion

now stated, can never carry the seed to any gi-eat

distance, but where distance of dispersion is re-

quired, nature is always furnished with a re-

source. One of the most common modes by
which seeds are conveyed to a distance from

their place of growth, is tliat of the instrumen-

tality of animals. Many seeds ai'e thus trans-

ported merely by their attaching themselves to

the bodies of such animals as may happen
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accidentally to come in contact with the plant

in tlieir soarcli after food. The hooks or hairs

with whicli one part or other of the fructifica-

tion is often furnislicd, serving as the medium
of attachment, and the seed being tluis carried

about witli the animal till it is again detached

by some accidental cause, and at last committed

to the soil. This is exemplified in tlie case of

bidcns and mysotis, in wliich the hooks or

prickles are attached to the seed itself; or in tlie

case oi galiitm aparini, and others, in whicli they
are attached to the pericai'p, or in the case of

the thistle anl burdock, in whicli they are

attached to the general calyx. Many seeds are

dispersed by animals in consequence of their

pericarps being used as an article of food. This

is often the case with the seeds of the drupe, as

cherries, sloes, and haws, all which birds often

carry away till they meet with some convenient

place for devouring tlie pulpy pericarp, and

then drop the stem into the soil. And so also

fruit is dispersed that has been hoarded up for

the winter, though even with the view of feed-

ing on the seed itself, as in the case of nuts

collected by squirrels, which hoards are often

dispersed by some other animal. Sometimes the

hoard is deposited in the ground itself, in which
case part of it is generally found to take root

and spring up into plants. But it has been ob-

served that the ground squiiTel often deprives
the kernel of its germ before it deposits the fruit

it collects, which it has been supposed to do

from some peculiar instinct, as the means of pre-

venting the germination of the seed. It has

been suggested, however, that the preference
thus given to the embryo arises, perhaps, fi-om

its possessing some specific flavour peculiarly

agreeable to the animal's taste, and this is, per-

haps, the true solution of the question. Crows
have been also observed to lay up acorns and
other seeds in the holes of fence posts, which

being either forgot or accidentally thrust out, fall

ultimately into the earth and germinate.
But sometimes the seed is even taken into Ae

stomach of the animal, and afterwards deposited
in the soil, having passed through it unhurt.
This is often the case with the seed of many
species of berry, such as the misletoe, which the

thrush swallows, and afterwards deposits upon
the boughs of such trees as it may happen to

alight upon. The seeds of the coranthiis Ameri-

canus, and other perennial plants, are said to be

deposited in like manner on the branches of the

cocoloba grandiflora, and other lofty trees ; as

also the seeds of /iAyiofacca decandria, the berries

of whicli are eaten by the robin, thrush, and
wild pigeon. And so also the seeds of currants

or roans are sometimes deposited after having
been swallowed by blackbirds, or other birds, as

may be seen by observing a currant bush or

young roan tree, growing out of the cleft of an-

other tree, where the seed has been left, and

where there may happen to liave been a little

dust collected by way of soil, or where a natural

graft may have Ijeen effected by the insinuation of

the radicle into some chink or cleft. It seems

indeed surprising that any seeds should be able

to resist the heat and digestive action of the

stomach of animals; but it is undoubtedly the fact.

Some seeds seem even to require it. The seeds

of magnolia glauca, which have been brought to

this country, are said to have generally refused

to vegetate till after undergoing this process, and

it is known that some seeds will bear a still

greater dcgiee of heat without any injury. Spal-
lanzani mentions some seeds that germinated
after having been boiled in water, and Du Hamel

gives an account of some others that germinated
even after having been exposed to a degree of

heat equal to 285° of Fahrenheit. In addition

to the instrumentality of animals in the disper-

sion of the seed, may be also added the labours

of man, who for purposes of utility, or of orna-

ment, not only transfers to his native soil seeds

indigenous to the most distant regions, but sows

and cultivates them with care.

The agency of wind, too, is a powerful means

of the dispersion of seeds. Some are fitted for

this mode of dispersion from their extreme

minuteness, such as those of the mosses, lichens,

and fungi, which float invisibly in the air, and

vegetate wherever they happen to meet with a

suitable soil. Others are fitted for it by means

of an attached wing, as in the case of the fir tree,

and liriodcndron tulipifertim, so that the seed, in

falling from the cone or capsule, is immediately

caught by the wind, and carried to a distance.

Others are peculiarly fitted for it, l)y means of

their being furnished with an agrette or down,
as in the case of the dandelion, goat's beard, and

thistle, as well as most pknts of the ckiss syn-

genesia ;
the down of which is so large and

light in proportion to the seed it supports, that

it is wafted in the most gentle breeze, and is

often seen floating tlirough the atmosphere in

great abundance at the time the seed is ripe.

Others are fitted for this mode of dispersion by
means of the structure of their pericarp, which

is also wafted along with them, as in the case of

staphylea trifolia, the inflated capsule of which

seems as if obviously intended thus to aid the

dispersion of the contained seed, by its exposing
to the wind a large and distended surface with

but little weight. And so also in the case of the

maple, elm, and ash, the capsules of which are

furnished, like some seeds, witli a membranous

wing, which, when they separate from the plant,

the wind immediately lays hold oiF and drives

before it.

A further means adopted by nature for the

dispersion of the seeds of vegetables, is that of

the ini-trumentality of streams, rivers, and cui^
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routs oJ the ocean. The mouiitaiu stream or

torrent washes down to the valley the seeds which

may accidentally fall into it, or which it may
happen to sweep from its banks when it suddenly
overflows them. The broad and majestic river

winding along the extensive plain, and traversing
the continents of the world, conveys to the dis-

tance of many hundred miles, seeds that may
have vegetated at its soiu'ce. Thus the southern

shores of the Baltic ai-e visited by seeds which

grew in the interior of Germany, and the west-

ern shores of the Atlantic by seeds that have
been generated in the interior of America. Even
fruits indigenous to America and the West

Indies, have sometimes been feund to be swept

along by the currents of the ocean to the

western shores of Europe. The fruit of mimosa

scandens, dolichos pruriens, genlendena honduc,
and anacardium occidcniale, or cashew nut, have

been thus known to be driven across the Atlan-

tic, to a distance of upwards of 2000 miles
;
and

though the fruits now adduced as examples are

not such as could vegetate on the coast on which

.they were thrown, owing to soil and climate,

yet it is to be believed that fruits may have been

often thus transported to climates or countries

favourable to their vegetation.
Mr Darwin thus describes the flora in Keeling

islands, some of those recently formed out of the

coral reefs of the Pacific.
" The cocoa-nut tree,

at the first glance, seems to compose the whole

wood; there are, however, five or six other kinds.

One of them grows to a very large size
;
but

from the extreme softness of its wood, is useless:

another sort affords excellent timber for ship

building. Besides the trees, the number of

plants is exceedingly limited, and consists of

insignificant weeds. The collection amounts to

twenty species, without reckoning a moss, lichen,

and fungus. To this number two trees must be

added, one of which was not in flower, and the

other 1 only heard of. The latter is a solitary

tree of its kind in the whole group, and grows
near the beach, where, without doubt, the one

seed was thrown up by the waves. I do not

include in the above list the sugar-cane, ban-

nana, some other vegetables, fruit trees and im-

ported grasses. As these islands consist entirely

of coral, and at one time, probably, existed as a

mere water-washed reef, all the productions
now living here must have been transported by
the waves of the sea. In accordance with this,

the flora has quite the character of a refuge for

the destitute. Professor lienslow informs us, that

of the twenty species nineteen belong to diffiBrent

genera, and these often to no less than sixteen

orders. Seeds and plants from Sumatra and Java,
have been driven up by the surf on the windward
side of the other islands. Among these have

been found the kimiri, a native of Sumatra

and the peninsula of Malacca; the cocoa-nut

of Balci, known by its shape and size; the dadap,
which is planted by the Malays with the pepper
vine, the latter intwining round its ti-unk, and

supporting itself by the prickles of its stems
;

the soap tree, the castor oil plant, tninks of the

sago palm, and various kinds of seeds unknown
to the Malays who settled on the islands. These

are all supposed to be driven on shore by the

north west monsoon, fi-om the coast of New Hol-

land, and thence to these islands by the south-east

trade wind. Sago, masses of Java teak, and

yellow wood, have also been found, besides im-

mense trees of red and white cedar, and the blue

gum wood of New Holland, in a perfectly
sound condition. All the hardy seeds, such as

creepers, retain their germinating power; but

the softer kinds, among which is the magnolia,
are destroyed in the passage. Fishing canoes,

apparently from Java, have at times been washed
on shore. It is interesting thus to discover how
numerous the seeds are, which, coming from

several countries, are drifted over the wide ocean .

Perhaps all the plants I brought from this island

are littoral species, on the Indian islands ; from

thedirection, however, of the winds and currents,

it seems scarcely possible that they could have

come here in a direct line ; it has been suggested
that they may have been first earned to the

coast of New Holland, and drifted back again,

together with the productions of that country.
In this way the seeds, before germinating, must
liave travelled a distance of 1800, or 2400 miles.

Chamesso, when describing the Radack Ar-

chipelago, situated in the centnd part of the

western I'acific, states that 'the sea brings to

these islands the seeds and fi-uits of many trees,

most of which have not yet gl•o^\•n her'e ; the

greater part of these seeds appear to have not

yet lost the capability of growing.' It is also

said that trunks of northern firs are washed on

shore, which must have been floated from an

immense distance."

Uses of fruits and seeds. The fruits, and es-

pecially the seeds of many plants, contain ali-

mentary substances possessed of the most nutri-

tious qualities, and frequently medicines of the

greatest power. The family of Graminew, in-

cluding the grains and grasses, is unquestionably
one of those from which man procures the most

abundant supplies of food, and herbivorous ani-

mals their most usual pasture. AU the civilized

nations of Europe, and of the other parts of the

world, make use of bread, which is prepared
from the farinaceous endosperm of the wheat,
the barley, and many other graminea;. For this

reason alone, had it no other claims upon our

notice, this natural family of plants is one of

the most interesting in the vegetable kingdom.
The pericarps of many fruits furnish food as

agreeable as useful. Every one knows the eco-

nomical uses to ^\hich many fleshy fruits, such
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ns ))eaches, apples, melons, strawberries, goose-

berries, currants, &c., arc applied. Tlie pericar])

of the olive yields the purest and most esteemed

oil. Wine, so useful to man, when used in

moderate quantity, is prepared of the juice ob-

tained by pressure from the fi-uits of the vine,

by submitting it to fermentation. Several other

fruits, such as apples, pears, rowans, &c., afford

fermented liquors, which supply provinces and

entire nations with their ordinary drink.

In the interior of several pericarps of the

family of Leguminoste, there is found an acidu-

lous or sweetisli, but sometimes nauseating sub-

stance, which possesses laxative properties ;
as is

observed in the cassia, the tamarind, the follicles

of the senna. Dates, figs, jujubes, and dried

raisins are alimentary substances which are re-

markable for the great quantity of saccharine

principle which they contain. The fruits of

tlie lemon and orange-trees contain citric acid

nearly in a pure state. The small ben'ies of the

buckthorn {rhamnus catharticus) are highly

purgative.
Seeds are not less rich in nutritious principles

than pericarps. Those of the cereal plants or

graminesE, and of many leguminoste, contain a

large quantity of starch, A\hich rendera them

highly nutritive. The seeds of the common
flax, the quince, and the psyllium, also contain

a very abundant mucilaginous princiijle, which
renders them essentially emollient. Many seeds

are distinguished by possessing a highly aromatic

stimulant principle. Such are those of the anise,

the fennel, the coriander, and the caraway, which
are named carminative seeds. Others, again,

produce a refrigerant or sedative effect upon the

onimal economy; such as those of the calabash, the

cucumber, the melon, and the water-melon. The
carminative seeds all belong to the family of

umbelliferae
; the refrigerant to the cucurbita-

ce!E. The roasted seeds of the coffee and cocoa,
are used by all civilized nations. From the seeds

of the almond, walnut, beech, ricinus, hemp,
and poppy, an abundant oil is obtained, which

possesses properties modified in each of these

plants by its being mixed with other substances.

The seeds of Bixa orellana are used for dying
reddish brown.

CHAP. XVII.

01' THE SEED AND GERMINATION.

We have seen that the fruit is essentially

composed of two parts, the pericarp and the

seed.

The seed is that part of a perfect fruit which
is found in the internal cavity of the pericarp,
and wliich contains the body that is destined to

reproduce a new individual. There are no naked

seeds, strictly so called: in other words, none
whicli are not covered by a pericai-p. I5ut this

latter organ is sometimes so thin, or adheres so

closely to the seed, that it cannot easily be dis-

tinguished at the period when the fruit is ripe,
on account of their being intimately attached to

each other, and confounded, although the two

parts were perfectly distinct in the ovary after

fecundation. Hence it is alisolutely necessary
to examine the structure of the ovary with at-

tention, in order to understaud the structuie

which the fruit is to have.

Thus in the grasses and synantherca?, the

pericarp is very thin and intimately adherent to

the seed, from which it is very difficult to dis-

tinguish it. This is equally the case in many
umbellifcra, and other plants ; whereas if we
examine them in the ovary, these two parts are

very distinct from each other.

Every seed comes from a fecundated ovule.

Its essential character consists of its containing
an organized body, which, on being placed in

favourable circumstances, is developed and con-

verted into an individual perfectly similar to

that from which it derived its origin. This body
is the cmhryo, which is therefore the essential

part of the seed.

The seed is fonned of two parts : \st. The

episperm, or proper integument ; Mly, The ker-

nel contained within the epispenn.
The part of the seed by which it is

attached to the pericarp, is named the

nmbilicus or hilum, represented fig. a,

in the common wheat. It is also

familiarly known as the eye of the com-
mon bean. The hilum is always mark-

A ed, on the proper integument, by a

. rj kind of cicatrix or scar of greater or less

^g extenti, which never occupies more than

a part of its surface, and by means of
which the vessels of the tropliosperm communi-
cate with those of the proper integument of the

seed. The centre of the hilum always repre-
sents the base of the seed. Its summit is indi-

cated by the point diametrically opposite to the

hilum.

When a seed is compressed, the surface which
looks to the axis of the pcricai'p is the face, and
that which is directed towards the wall of the

pericarji is named the hach. The margin or edge
of the seed is represented by the meeting of the

face and back.

When the liilum is situated on some part of

the edge of the seed, the latter is said to be com-

pressed. It is depressed, wher. the hilum is

placed on its face or back.

Every seed connected by its extremity with

the bottom of the pericai-p, or of one of its cells,

when it is multilocular, and following the same
direction in a more or less decided manner, is
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named erect, us in all the synantfierece. On the

contrary, it is said to be reversed when it is at-

tached in the same manner to the summit of the

cell of the pericarp ; as in the dipsacece. In these

two cases, the trophosperm occupies the base or

the summit of the cell.

The episperm, skin or pro-
C"-

per integument of the seed,

is almost always single.

Sometimes, however, when
it is pretty thick, and slight-

ly fleshy in its interior, its

inner wall becomes detached

and separates, so that it seems

to be composed of two coats,
an outer, thicker, sometimes
hard and solid one, to which
Goertner has given the name
of testa, and an inner one of „:-„r,:^:^™;„^
less thickness, which is named wiion developed, of c,

the teamen. This disposition
"'" ''"''"=''" ''• "'" se">-

,. ,. ,
'

. . mule; e e, the cotyle-
is very distmctly seen in the dons or lobea.

Beei oi rieiniis communis ; but these two mem-
branes are not more distinct from each other

than the three parts which compose the peri-

carp.

The hilum is always situated upon the epi-

sperm. It varies in its appearance and extent.

Sometimes it has the fonn of a hardly percep-
tible dot. At other times, it is very large, as in

the horse-chestnut, in which its whitish colour

renders it easily distinguishable from the rest of

the episperm, which is dark-brown.

Towards the central part of the hilum, some-
times on one of its sides, there is observed a very
small aperture, through which the nutritious

vessels pass fi-om the trophosperm into the tissue

of the episperm. When the bundle of vessels is

continued some time before it ramifies, it forms
a prominent line, to which the name raphe has
been given. The internal point at which this

ends is named the internal chala~a or umbilicus.

The raphe is often not easily perceptible at the

outside, and only discoverable by the aid of dis-

section, as in many euphorliaceai ; while, at

other times, it is prominently and easily seen,
as in the genus citrus, in which it extends from
one end of the episperm to the other.

In many seeds there is observed near the

hilum, often on the side next the stigma, a per-
forated organ, which Turpin has designated by
the name of micropyle. Some authors are of

opinion that the fecundating fluid makes its way
to the young embryo through the aperture in

this organ.
Mr Brown considers it as the base of the seed.

The radicle of the embryo always corresponds

exactly to it. Previous to fecundation, the

ovule is composed of two membranes and a ker-

nel. The outer membrane, or testa, has, some-
times near the hilum, sometimes at a greater or

less distance from it, a small punctifonn aper-

ture, which had been noticed by some of the

older observers, and to which M. Tui-pin gave
the name of micropyle. This aperture has no

direct communication with the walls of the

ovaiy. According to Mr Brown, it indicates the

true base of the ovule
;
and the point which is

opposite to it, its summit. The nutritious ves-

sels of the pericarp, which arrive at the ovule

through the hilum, creep in the substance of the

testa until near its summit, where they form a

kind of expansion communicating with the in-

ner membrane, and which is named the chalaza.

This inner membrane has a direction the reverse

of that of the outer, being inserted by a broadish

base upon the summit of the latter, the only

point at which the two membranes communi-
cate with each other. The summit of the inner

membrane is also perforated with a small aper-

ture, exactly corresponding to that in the base

of the testa. The kernel contained within the

two integuments of the ovule is a cellular body,

having always the same direction as the internal

membrane, or, in other words, is inserted at its

base, or the point opposite to its perforated sum-

mit. It consists of two parts, nn outer, thick

and cellular part, the chorion of Malpiglii ;
and

an internal part, forming a kind of small cellular

sac, often filled at first with a mucilaginous fluid.

This inner part is the amnios, and its flukf the

liquor amnii. It is in the internal sac that the

embryo begins to make its ajipearance. Its ra-

dicle always con'esponds to the summit of the

kernel, or to the apertui'e or base of the outer

integument of the ovule. The endosperm, which

often accompanies the embryo, may be formed

by the sac of the amnios, or by the chorion, the

amnios being absorbed, or by both organs at

once.

There is sometimes observed, at a greater or

less distance from the hilum oiaorae seeds, a kind

of inflated body, as in the date, the asparagus
and commelina. During germination this body
separates, and allows the embryo to pass.

The epispenn is in general merely apjilied

upon the kernel, from which it is easily separ-
ated

; but, in some cases, it adheres so intimately
that it can be removed only by scraping it off.

It never has cells or partitions in its interior, its

cavity being alwaj'S simple, although, in some
rare cases, it may contain several embryos.
The kernel is all that part of a ripe and per-

fect seed which is contained in the cavity of the

episperm. It has no vascular communication
with the episperm, unless when the two organs
are intimately u:iited, in which case it is diffi-

cult to determine whether they may not have

some communication of this kind. The entire

kernel may be formed by the embryo, as in the

kidney-bean, the lentil, &c. In other words,
the embryo exclusively fills the whole internal



OP THE SEED AND GERMINATION. 103

cavity of the episperm. At other times, tlie

kernel contains, together witli tlie embryo, au-

otlier bod^', wliich is named tlie endospermj as

in ricinus communis, the wlieat, &c.

Tlie structure of these two organs is so differ-

ent, that they are easily distinguished at first

siglit. The embryo is an organized body, which

is destined to become enlarged and developed by
germination. The endosperm, on the contraiy,
is a mass of cellular tissue, sometimes hard and

horny, at other times soft and fleshy, which,
after germination, shrivels and generally dimin-

ishes in size, instead of enlarging. Thus, then,

germination wiU remove all doubt as to the na-

ture of the two bodies contained within the epi-

spenn, when it may not have been satisfactorily

detennined by analysis and dissection.

The endosperm is that part of the kernel which

fonus, around or on the side of the embryo, an

accessory body, which has no continuity of ves-

sels or of tissue with it. It is generally foni.ed

of vascular tissue, in the meshes of which is con-

tained starch, or a thick mucilage.
This substance affords nutriment to the young

embryo. Before germination, it is entii-ely in-

soluble in water ;
but at the firet period of vege-

table life it changes its nature, becomes soluble,
and contributes to the nutrition and develop-
ment of the embryo. It is always easy to sep-
arate the endospenn from the embryo, as they
do not in the least cohere. Its colour is gener-

illy white, or whitish, though gi'een in the

luisletoe and the substance of which it is formed

varies greatly. Thus it is dry and farinace-

ous, in many gramiuea;, as wheat, oats, barley.

Coriaceous, and, as it were, cartilaginous, in many
umbelliferae. Oleagenous and fleshy, or thick and

greasy to the touch, as in ricinus communis,
and many other euphorbiaceae. Hcn-ny, tena-

cious, hard, and elastic, as in the coffee and many
other i-ubiaceffi, most of the palms, &c. Thin

and membraneous
;
as in many labiatiE, &c.

The embryo is the already organized body, ex-

isting in a perfect seed after fecundation, and

which constitutes the compound rudiment of a

new plant. When placed in favourable circum-

. stances, it is converted, by the act ofgermination,
into a i)lant perfectly similar, in every respect,

to that from which it derived its origin. When
the emliryo exists by itself in the seed, that is,

when it is immediately covered by the episperm
or proper integument, it is said to be cp/ispermic,

as in the kidney-bean. When, on the contrary,
it is accompanied by an endosperm, it takes the

name of endospermic, as in the gramineee, ricinus

communis.

The embryo being a plant already formed, all

the parts whicli it is one day to develope already

exist in it, but only in the mdimentary state.

It is essentially composed of four parts : 1. The

radictilar body; 2. The cotyledonary body; 3.

The gemmule; 4. The caulicle.

1. The radicular body or radicle, constitutes

one of the extremities of the embryo. When
germination takes place, it gives rise to the root,

or forms it by its development.
In the embryo Ln the state of rest, that is, be-

fore gennination, the radicular extremity is al-

ways simple and undivided. When it bejins to

be developed, it often sends off several small

knobs, which constitute so many i-adicular fila-

ments ; as in the gramineae. If, in some cases,

it is difficult, before gennination, to distinguish
the radicle, it becomes easy to do so when the

embryo begins to grow. Thus, the radicular

body always tends towards the centre of the

earth, whatever impediments may be put in its

way, and changes into a root, while the other

parts of the embrj'o take an opposite direction.

In a cci-tain number of plants, the radicular

body itself elongates, and changes into a root, in

consequence of the development which germina-
tion induces in it. This is what is observed in

many dicotyledones.
When the radicle is external and exposed, the

plants are named exorliizous. Of this kind are

the labiatse, cruciferte, boraginese, synanthereoe,

&c., and the greater number of dicotyledonous

plants.
In other plants, again, the radicle is covered

and entirely concealed by a particular envelope
which bursts at the period of gennination, to

allow it to escape. This body has received the

name of coleorhiza. In this case the radicle is

internal or coleorldzous, and the plants which

present this disposition are named endorhizous.

To this division belong most of the true mono-

cotyledones, such as the palms, the graminciE,

lUiacese, &c.

Lastly, in some less frequent cases, the radicle

is incorporated with the endosperm. Plants in

wliich this organization is observed, are named

synor/iizous. Of this kind are the pines, firs, and

other conifers;, the cycadeie, &c. AH the known

phanerogamous or floweringplantsbelong to these

three great classes.

The cotylcdonary body may be simple and per-

fectly undivided. In this case, it is foi-raed by
a single cotyledon, and the embryo is named mono-

cotyUdonous; as in the wheat, the barley, the

oat,' the lUy. At other times, it is formed of

two bodies united base to base, w liicli are named

cotyledons, and the embryo is then said to be

dicotyledonous, as in the bean, ash, elm. AH
plants whose embryo has a single cotyledon

are named monocotyledonous. AU those which

have two cotyledons are called dicotyledonous.

Sometimes there are more than two cotyledons
in the same embryo. Thus there are three in

cupressus pendula; four in jnnus inops, and

coratophylhim demersnm; five in pinus laricio;
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six iu taxodium disticlmm; eiglit in pintts stra-

tus; and lastly, ten and even twelve in pinus

pinea.
It is thus seen that the number of cotyledons

is not the same in all plants, and that the divi-

sion into monocotyledons and dicotyledons, if

strictly observed, is incapable of including all

known vegetables. Besides, it not unfrequently

happens, that the two cotyledons unite and ad-

here together, so that, at firet sight, it is difficult

to say whether an embryo is monocotyledouous
or dicotyledonous, as, for example, in the horse-

chestnut.

The cotyledons appear to be destined by nature

to favour the development of the young plant,

by supplying it with the first materials of its

nutrition. For this purpose, tlie cotyledons are

almost always very thick and fleshy, in plants
which have no endosperm,v;heTeas they are thin,
and as it were leafy, in those which are furnished

with that organ. These differences may easily
be seen on comparing the thickness of the cotyle-
dons in the kidney-bean and the ricimis com-
munis.

At the period of germination, the cotyledons
sometimes remain concealed under ground, with-
out appearing at the surface. In tliis case, they
bear the name of hypogeal cotyledons, as in the

horse-chestnut. At other times they emerge

a a, cotyledons, forming tominnl leaves ; 6, the ffemmule ex-

panded into primordial leaves ; c, the radicle.

from the ground, in consequence of the elonga-
tion of the neck, which separates them from the

radicle. In this case, they are narried epigeal,

as in the kidney-bean and most of the dicotyle-
dones. When the two cotyledons are epigeal,
or rise above the gi'ound, they fonn the two
seminal leaves.

The gemmule is the simple or compound body
which arises between the cotyledons, or in the

very cavity of the cotyledon when the embryo
has only onf . It was formerly called the plu-
mule. As this organ, in most cases, bears no

similarity to a feather which it was thus supposed
to resemble, but, on the other hand, always
forms the first bud ((jcmma) of the young
plant which is about to be developed, the name

gemmule is more suitable. The gemmule is the

rudiment of all the parts which are to be devel-

oped in the open air. It is formed of several

small leaves variously folded upon themselves,

which, being developed by gemiination, become

the primordial leaves. Sometimes it is free, and

to be seen at the exterior, previous to germina-
tion. At other times, on the contrary, it becomes

apparent only when germination has commenced.

Lastly, in some rave cases, it is concealed under

a kind of envcloi)e which is named coleoptile.

This envelope of the radicle is, in most cases, to

be considered only as a thin cotyledon, covering
the gemmule in the manner of a sheath.

The caulicle. This organ is not always very
obvious. It is confounded, on the one hand,
with the base of the cotyledonary body, and on

the other with the radicle, of which it is a kind

of prolongation. It is by the gi-owth which the

caulicle acquires during germination, that the

cotyledons, in some plants, are raised out of the

ground.
As the raonocotyledonous embryo and the

dicotyledonous embryo differ greatly from each

other, in the number, fonn, and arrangement of

the parts which enter into their composition, we
shall give a separate account of the characters

peculiar to each.

The dicotyledonous embrj'o, or that which has

two distinct lobes, presents the following char-

actei-s : Its radicle is cylindrical or conical, naked,

and projecting. It elongates at germination, and

becomes the true root of the plant. Its two

cotyledons are attached at the same height upon
the caulicle ; they have, in many cases, a thick-

ness proportionate to the thinness of the endo-

sperm, or its total absence. The gemmule is

contained between the two cotyledons, which

cover it, and, in a great degree, conceal it. The

caulicle is more or less developed.
Such are the characters common to the dico-

tyledonous embryos in general. Some of them,

however, present anomalies which might at first

seem to remove them from this class. Thus the

two cotyledons are sometimes so intimately

united, as to look like a single one
;
as in the

horse-chestnut, iind usually in the chestnut.

But it will be remarked that this union is merely

accidental, for in some cases it does not take

place. Besides, every embryo, the base of the

cotyledonary body of which is entirely cleft, or

divided into two, although it should itself appear

simple and undivided at its summit, is to be con-

sidered as truly dicotyledonous.
The monocotyledouous emljryo is that which,

previous to germination, is perfectly undivided,

and has no cleft or incision. If, in most cases.
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it is easy enough to ilistinguish, in the dicotyle-

donous embryo, the different parts of which it

is composed, it is not always so in the monoco-

tyledonous embryo, in which all its parts are

often so united and confounded, as to form a

single mass, in which germination alone enables

us to distinguish any thing. For this reason,

the organization of the embryo of the monoco-

tyledons is much less perfectly known than

that of plants that have two cotyledons. In the

monocotyledonous embrj'o, the radicular body

occupies one of its extremities. It is more or

less rounded, often has very Httle prominence,
and fonns a kind of indistinct papilla. At other

times, on the contrary, it is extremely broad and

flat, and fonns the greatest pai't of the mass of

the embrj-o, as in most of the gi'aminea;.

The radicle is contained in a coleorhiza, which
it bursts at the period of gei-mination. It is not

always simple, as m the dicotyledones, but is

commonly fonned of several radicular filaments,

which sometimes separately perforate the cole-

orhiza which contains them, as in the graminere.
The cotyledonai-y body is simple, and presents

no incision or cleft. Its form is extremely vari-

able, and always lateral, with respect to the total

mass of the embryo. Most commonly the gem-
mule is contained in the interior of the cotyledon,
which envelopes it on

a!\ sides, and forms round

it a kind of coleoptile. It is composed of small

leaves enclosing each other. The outermost

usually forms a kind of slieath closed on aU

sides, which embraces and covers the rest. The
caulicle does not generally exist, or is intimately
confounded with the cotyledon or tlie radicle.

Such is the more usual organization of the

monocotyledonous embryos ; but, in many ch--

cumstances, there occur modifications peculiar
to certain plants. Tlius, for example, the family
of the graminciE presents some peculiarities in

the stnictm-e of the embryo. It is composed of

two parts : the first a thick fleshy body, applied

upon the endosperm ; the second, the hlastus,

which is tlie one to be developed.
The teiTn germination is applied to the series

of phenomena tluough which a seed passes, when

having ai-rived at a state of maturity, and being

placed in favourable circumstances, it swells,

bursts its envelopes, and tends to develojie the

embryo which it contains. Before a seed can

germinate, there must be a concun'ence of cir-

cumstances favourable and essential to this pro-
cess.

The seed must be in a state of matui-ity, must
have been fecundated, must contain an embryo
perfect in all its parts, and must not be too old,

otherwise it may have lost its faculty of germina-
tion. There are seeds, however, which retain

their germinating powers for a great number of

years, especially those belonging to the family
of Ipguminostc. Thus, kidney-beans have gei--

minated after having been kept for sixty years ;

and some seeds of the sensitive-plant are said to

have perfectly genninated about a hundred

years after they were gathered. But, before

seeds that have been long kept can germinate,

they must have been defended against the con-

tact of air, light, and moisture.

The external agents which are essential to

gcnniuation are water, heat, and air.

Water, as we have already seen, is indispen-

sably necessary for producing vegetation and the

phenomena of nutrition in plants. It is not

merely as an alimentary substance that it acts in

this case
;

its solvent faculty, and its fluidity,

qualify it to become a menstraum and a vehicle

to the substances which afford nutriment to the

vegetable. In germination, its action is precisely

the same. It penetrates into the substance of

the seed, softens its envelopes, causes the embryo
to swell, and produces changes in the nature of

the endosperm or cotyledons, which often render

them fitted for supplying the young plant witli

the first materials of its nutrition. It moreover

conveys the gaseous or solid substances which

are to furnish aliment to the plant which is

beginning to grow. It also contributes to the

development of the plant by moans of the de-

composition which it undergoes; its disunited

elements combine with carbon, and give rise to

the various principles found in plants.

The quantity of water, however, must not bo

too great, otherwise the seeds would undergo a

kind of maceration, which would destroy their

germinative fi^culty, and prevent then- develop-
ment. We here speak of the seeds of land

plants, for those of aquatic vegetables gemiinate
when entirely immersed in water. Some of the

latter, however, although of such there is but a

very small number, ascend to the surface to ger-

minate there in the open air, being incapable of

receiving development under water. It is there-

fore obvious, that water has two modes of ac-

tion in germination. It softens the envelope of

the seed, and renders it more easy for the embryo
to burst it; and affords a solvent and a veliiclo

to the substances which fonn the aliment of the

young plant.

Heat is not less essential to germination. For

it exercises a very decided influence upon all

the phenomena of vegetation. If a seed be put
in a place, the temperature of which is imder

zero, it exhibits no germinative action, but re-

mains inactive, and, as it were, torpid ; whereas

a gentle and regular heat greatly accelerates ger-
mination. The heat, however, must not exceed

certain limits ; for, if it does, instead of favour-

ing the development of the^ germs, it wiU dry
them up and destroy their vifjj principle. Thus
a heat of from 45° to 50" of the centigi-ade thei--

mometer prevents gennination, while a heat not

higher from 25° to 00°, especially if accompanied
o
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by a cei-tain degree of humidity, accelerates tlie

evolution of the different parts of the embryo.
Air is as useful to plants, in contributing to

their germination and growth, as it is necessary
to animals for respiration and the general func-

tions of life. Were a seed totally withdrawn
ft'om contact with air, it would undergo no process
of development. Ilomberg, however, says lie

got some seeds to germinate in the vacuum of

an air pump ; but although the experiment has

frequently been repeated, the same results have

never been obtained. It is, therefore, certain

that air is indispensably necessary for germina-
tion. Saussurc, whose testimony is of such

weight in the experimental part of vegetable

physiologjf, is of opinion that Ilomberg's ex-

periments cannot in the least invalidate tliis

ti-uth, and that the conclusions which he has

drawn from them must be considered as imper-

fect, and possessed of little accuracy. Seeds

buried too deeply in the ground, and thus with-

drawn from the action of atmospheric air, have

often remained for a very long time without ex-

hibiting any sign of life
;
but when, by some

cause, they have been brought nearer the surface

of the ground, so as to come into contact with the

ambient air, their gennination has been effected.

As air is not a simple body, but is fonned of

oxygen and azote, it has been a subject of spec-
ulation whether both gases, or only one, are in-

fluential in the phenomena of germination.
The action of air upon plants, at this first

(leriod of their development, presents the same

circumstances as in the respiration of animals.

It is the oxygen of air that, in the act of re-

spiration, is the principal agent in giving the

blood the qualities which are to render it fitted

for the development of all the organs ; and the

same oxygen aids and facilitates the germination
of plants. Seeds placed in azotic gas or carbonic

acid gas are unable to geiTninate, and quickly

perish. We know that animals placed in similar

circumstances cease to respire, and die. But it

is not in a pure and separate state that oxygen

produces so favourable an effect upon the evolu-

tion of the germs. In this state it accelerates

gennination at first, but soon puts a stop to it by
the too great activity which it communicates.

Accordingly, seeds, plants and animals, arc unable

to genninate, respire or live, in pure ox\gen

gas. Another substance must be mixed with it

to moderate its activity, before it can bo rendered

fit for respiration and vegetation. It has been

found that a mixture of nitrogen or azote ren-

ders it better qualified to perform this office, and

that the best proportions for the mixture are

one part of oxygen to tliree parts of azote or

nitrogen.

The oxygen absorbed during germination
combines witli the excess of carbon which the

young plant contains, and forms carbonic acid,

which is expelled. By this new combination,
the principles of the endosperm being no longer
the same, the fecula of which it is composed,
and which was insoluble before germination,
becomes soluble, and is often partly absorbed,
to afford the first materials of nutrition to the

embryo.
Certain substances appear to have a decided

influence in accelerating the germination of

plants, as we learn from the experiments of

Humboldt. That illustrious naturalist, to whom
almost every department of human knowledge is

indebted for some improvement, and many valua-

ble suggestions, has shown that the seeds of the cul-

tivated cress, when placed in a solution of chlorine,

germinate infiveorsixhoure; whereas, if placedin

pure water, they would require thirty-six hours

to attain the same state. Certain exotic seeds,

wliich had resisted every method that had been

tried to make them genninate, became perfectly

developed in a solution of the same substance,

lie further observed, that all substances which

readily yield a part of their oxygen to water,
such as many metallic oxides, nitric and sul-

phuric acids sufficiently diluted, accelerated the

evolution of seeds, but at the same time pro-
duced the effect which we have remarked as re-

sulting from pure oxygen, tliat of exhausting
the young embryo, and quickly destroying its

vitality.

Although seeds are usually placed in earth, to

germinate there, this circumstance is not abso-

lutely necessary for their development, as we

every day see seeds growing very well, and

with gi-eat rapidity, in fine sponges, or other

bodies which are kept soaked with water. But

let it not be imagined that earth is entirely use-

less or unnecessary for vegetation ; for the plant

extracts fi-om it, by its roots, substances which,
after converting them into nutritious elements,

it is enabled to assimilate.

Light, so far from accelerating the develop-

ment of the organs of the embryo, retards it in

an evident manner. In fact, seeds always ger-

minate much more rapidly in darkness thau

when exposed to the light of the sun. All seeds

do not taJte the same time in beginning to ger-

minate. Thus some seeds genninate in a very
short period: tlio cress in two days; spinach,

turnips, and kidney-beans in three days; the

lettuce in four ;
melons and gourds in five ; most

of the gramineac in a week
; hyssop at the end

of a month
;
others remain for a very long period

without showing signs of gennination; some,

and chiefly those which have the episperm very-

hard, or are surrounded by a woody endocarj>,

germinate only at the end of a year ;
while the

seeds of the liazcl, the rose, the cornel, and others,

are not developed until two years after tliey are

placed in the ground.
The first visible effect of gennination is the

i
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swelling of the scetl, and tlie softening of tlie

envelopes wliich cover it. These envelopes burst

at a period which varies in different plants. The

l)ursting of the episperni sometimes fakes place

in a manner quite irregular, as in the kidney-
bean and common bean

; while, at other times,

it takes place with a uniformity and regularity

which are presented by all the individuals of

the same species. The latter circumstance is

chiefly observed in seeds which are furnished

with an embryoieffium,a. kind of operculum or lid,

which separates from the episperm to allow the

embryo to pass ; as, for example, in the Virginian

spiderwort, Commclina commimis, Phwnix dac-

ti/lifcra, and several other monocotyledonous

plants. The embryo takes the name of plantule,

or young plant, as soon as it begins to be deve-

loped. Tliere are then distinguished in it two

extremities, which always grow in opposite di-

rections. One of these extremities, which is

fonned by the gemmule, tends upwards to the

region of air and light, and is named the as-

cending caiidex. The other, which passes deeper
into the earth, and thus follows a direction the

reveree of the first, boars the name of descending

caudex. It is formed by the radicular body.
In most cases, it is the descending caudex or the

ladicle, that first experiences the effects of ger-

mination.

During this time, the gemmule does not re-

main inert and stationary. From being at first

concealed between the cotyledons, it lises up-

wards, elongates, and proceeds in the direction

of the suiface of the ground, when it has been

covered with earth. When the ascending caudex

licgins to be developed beneath the point of inser-

tion of the cotyledons, it raises them, and carries

them out of the ground. Cotjdedons which ex-

hibit this phenomenon, are then named epigeaV"'

They enlarge, sometimes even become thinner,
assume a foliaceous appearance, and are then

named seminal leaves. When, on the contrary,
the ascending caudex cohimences above the co-

tyledons, the latter remain concealed in the

ground, and, in place of acquiring any increase

of size, diminish, wither, and at length disappear

entirely. They are then named ht/pogeal coty-
ledons t. When the gemmule has reached the

open air, the leaflets of which it is composed are

unrolled, spread out, and presently acquire all

the characters of leaves, the functions of wliich

they speedily perform.
The use of the episperm, or proper covering

of the seed, is to prevent the water, or other

substances in which a seed germinates, from

I

acting too directly upon the matter of which

* From \ti. upon, above, and yn, o.arlli ;
—

rising
above the surface of the ground.

f From I'Ti, under, and ',',, cartli;—remaining
under ground.

'

the embryo is composed. It perfoiTns, in some

measure, the office of a sieve, through which only
the finest earthy molecules can pass. Du Ilamel,

remarked that seeds, from whicli their pi-oper

integument is stripped, seldom germinate, or

produce slender and deformed plants.

The endosperm, which is not always present,

is nothing more than the residuum of the water

contained in the cavity of the ovule, where the

embryo was developed. 'J'his fluid, which Mal-

pighi compared to the liquor amnii, when it has

not been entirely absorbed during the fomiation

and growth of the embryo, gradually acquires

consistence, thickens, and at length foi-ms a solid

mass, in which the embryo is enclosed, or upon
the surface of which it is merely applied. This

mass is the endosperm. This is the reason why
that body has always an inorganic aspect. Some-

times all the fluid ctntained in the interior of

the ovule, and which has not been employed in

nourishing the embryo, docs not harden, part of

it remaining fluid, as is exemplified in the cocoa-

nut, which contains within its kernel a greater
or less quantity of a kind of mild emulsion of

a white colour, known by the name cocoa-milk.

The origin and first xises of the endospemi
show of themselves the uses to which nature

has intended it to be applied in gennination, to

supply the young plant with its first aliment.

The changes which it then undergoes in its

chemical composition and the nature of its ele-

ments, render it perfectly fit for this use. In

some plants, however, the endosperm is so hard

and compact, that it requires a long period to

soften and be reduced to a more or less fluid

substance, which can be absorbed by the embryo.
But this phenomenon always takes place. If

an embryo be deprived of, or separated from,
the endosperm wliich accompanies it, it becomes

incapable of being developed. It is therefore

evident, that the endosperm is intimately con-

nected with its gi'owth.
The cotyledons, in many cases, appear to per-

form functions similar to those of the endo-

sperm. For this reason, the celebrated naturalist

Bonnet called them vegetaMe mammce. If the

two cotyledons be removed from an embryo, it

fades, and ceases to receive any further develop-
ment. If only one be removed, it may still

vegetate, but only in a feeble and languishing

manner, like a sickly and mutilated object. It

is a very remai'kable fact, that a dicotyledonous

cnibrjo, that of the kidney-bean, for example,
may be sjilit and separated into two lateral parts,
without detriment ; for, if each jiart contain a

perfectly entire cotyledon, it will germinate as

well as an entire embrj'O, and give rise to as

strong and vigorous a plant.
The great difference of structure between the

monocotyledonous and dicotyledonous embrj'os,
has a remarkable influence ui)on their peculiar
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mode of gemvinntion. In the dicotyledonous

emtryo, the radicle is generally conical and pro-

tuberant; the caulicle is cylindrical; and the

gemmule is naked and concealed between the

bases of the two cotyledons, which are placed
face to face, and are directly applied upon each

other. Thus, in the kidney bean, the entire

mass of the seed becomes first impregnated with

a, the radicle; b, the geramule; c c, the cotyledons; rf, tlie

caulicie.

humidity and swells. The episperm becomes

torn in an irregular manner. Presently, the

radicle, which formed a small conical prominence,

begins to elongate, penetrates into the ground,
and gives rise to small lateral ramifications of

extreme delicacy. Soon after, the gemmule,

which, until now, has remained concealed be-

tween the two cotyledons, rises upwards, and be-

comes apparent at the exterior. The caulicle

elongates, and raises the cotyledons out of the

ground, while the radicle proceeds farther into

it and ramifies there. The two cotyledons then

separate, and the gemmule is entirely free and

uncovered ; the leaflets of which it is composed

spread out, enlarge, become green, and already

begin to extract from the atmosphere a portion

of the fluids which are to be employed in effect-

ing the growth of the young plant. Germina-

tion is now ended, and the second period of the

life of the plant commences.

Some dicotyledonous plants have a peculiar

mode of germination. Thus, for example, we

very often find embryos that have already ger-

minated, in the interior of certain fruits, which

are entirely closed all round. This is not un-

frequently seen in the fruits of the lemon tree,

in which it is not rare to find several seeds al-

ready in a germinating state. In the mangrove
tree which inhabits salt marshes, and shores of

the sea in the equinoxial regions, the embryo

begins to be developed, while the seed is still

contained in the pericarp. Tht radicle presses

against the pericarp, which it wears, and at

length perforates, and elongates at the outside,

Eometimcs more than a foot. The embryo then I

becomes detached, and, leaving the cotyledonary
body in the seed, falls off, the radicle first, sinks
into the mud, and there continues to grow. In
the horse-chestnut, the common chestnut, and
some other dicotyledonous plants, the two coty-

ledons, which are very large and thick, are, in

most cases, directly united. In these, the radicle,
as it sinks into the grovmd, elongates the base

of the two cotyledons, and thus disengages the

gemmule, which shows itself above ground ; but
the two cotyledons are not raised by the gem-
mule, they remain below.

Monocotyledonous embryos generally undergo
fewer changes, during germination, than those

of dicotyledonous plants; which is caused by
the uniformity of their internal structure. As
in the dicotyledones, the radicular extremity is

that which is first developed. It elongates, and
its coleorhiza burets to allow a passage to the

radicular tubercle, which enlarges, and passes
dovmwards into the ground. Several smaller

roots usually spring from the lateral and inferior

parts of the caulicle. When they have acquired
a certain development, the principal radicle is

destroyed, and disappears. Accordingly, mono-

cotyledonous plants never have a tapering root

like the dicotyledonous.
The cotyledon which contains the gemmule,

always enlarges more or less before it is perfor-
ated by that organ, which generally issues at the

lateral part of the cotyledon, scarcely ever at

the summit. When the gemmule has perforated
the cotyledon, the latter changes into a kind of

sheath which embraces the gemmule at its base.

It is to this sheath that the name of coleoptile

has been given. Cut 69. fig. a b, represents the

en. germination of a grain of com-

mon wheat ; c c are the radi-

cles ;
d d the gemmules, with

their sheath. It has already
been remarked that, in whatever

position the seed is placed in

the soil, the gemmule invari-

ably ascends, and the radicle

descends. This is a beautiful

provision of nature; for had

this an-angement not existed,

one half of the seeds of grain sovvti,would have, in

all probability, been unproductive; as the chances

are almost equal, that the end containing the

embryo falls either upwards or downwards.

It nowremainsto consider the chemical changes
which take place in the seed, during the pro-

cess of germination, and regarding this a variety

of opinions have been advanced. The matter

contained in the cotyledons of seeds is not, in the

first instance, adapted for the nourishment of

the future germ; before it can become so, it must

undergo certain changes in its chemical composi-

tion. It has been already sho^vn that a seed is

no sooner placed in the ground than it begins to
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imbibe moisture, aiiil swell out and burst its in-

teguments. The moisture thus absorbed is im-

mediately imbibed by tlie cotyledons or albur-

num, and a chemical action soon takes place.

Tlie farina and oily matters entering into its

composition, form an emulsive juice, and a fer-

mentation takes place, by whicli a saccharine

matter is generated, and carbonic acid gas is

evolved. Tliis process is well exemplified in

the case of the conversion of barley into malt.

In the barley, the starchy matter of the seed is

changed from an almost tasteless and inodorous

substance, into sugar; oxygen gas is absorbed,

carbonic acid given out, and the greater pro-

portion of the seed converted into a nutritious

substance for the future germ.

Now, the question is, how does the absorbed

oxygen operate ? Does it act simply as a stimu-

lant, or does it enter into combination with the

materials of the seed, to form a new substance ;

or does it abstract from the seed any principle

Ijy whicli the subsequent changes are effected.

Humboldt was of opinion, that the oxygen
acts merely as a stimulant, and this opinion was

founded on the fact, that seeds germinate faster

in pure oxygen, than in the common atmospheric

iiir; and particularly if the seeds were previously

steeped in water containing oxymuriatic acid.

This philosopher found that seeds brought from

the East and West Indies, which would not ger-

minate at Vienna, in the usual manner, did so

readily when steeped in oxymuriatic acid, even

though they had been kept for upwai-ds of

twenty years.
Rollo was of opinion, that the absorbed oxy-

gen is partly taken up by the seed, and assimu-

lated with its substance, forming, along with the

carbon of the seed, carbonic acid. Ilis opinion
was founded on the following fact, which he had

obsei'ved in watching the process of the germin-
ation of some grains of barley, confined in an

artificial atmosphere. When the seeds were

made to genninate in pure oxygen gas, the oxy-

gen gradually disappeared, and its place was

found to be occupied by carbonic acid gas.

Saussure the younger, having also directed

his attention to tlie subject, perceived that the

only means of ascertaining the fact was, that of

comparing the quantity of oxygen gas consumed,
with the quantity entering into the composition
of carbonic acid gas evolved. If the quantity
of tlie former proved to be greater than that of

the latter, it was to be inferred that a portion of

oxygen gas had been actually assimilated to the

substance of the seed. But if tlie two quantities

proved to be constantly equal, then it was to be

inferred that the oxygen gas had not been assim-

ilated to the substance of the seed, but only

employed for the purpose of abstracting from it

part of its carbon, in the foniiation of carbonic

acid pas. From the experiments of Lavoisier

on combustion, he had discovered that oxygen,
in combining with carbon, undergoes no percep-

tible alteration of volume, and that one hundred

cubic inches of carbonic acid gas, contains

ninety-eight cubic inches of oxygen gas. From
these facts, Saussure instituted a series of ex-

periments to ascertain the proportion between

the quantity of oxygen inhaled, and the quan-

tity of carbonic acid evolved. For this purpose
he employed the seeds of peas, beans, bailey,

lettuce,and cress, and the results were as follows.

In an atmosphere of 100 cubic inches of com-

mon air, known to contain about twenty-one
cubic inches of oxygen, and seventy-nine of ni-

trogen, where a number of these seeds were made

to germinate, it was found that if fourteen cubic

inches of carbonic acid gas wore foi-med during

the process, seven cubic inches of oxygen gas

remained uncombined in the atmosphere; and if

seven cubic inches of carbonic acid gas were

formed during the process, then fourteen cubic

inclies of oxj-gen gas remained uncombined in

the receiver. Hence it appeared that the quan-

tity of carbonic acid gas that was evolved dur-

ing the process of germination, was precisely

equal to the quantity that had been absorbed

during the same process. There was conse-

quently no actual accumulation of oxygen in

the seed, the portion of this gas absorbed having

gone to diminish the quantity of carbon. The

change, therefore, produced in the farina of the

seeds of plants, by which it is converted into a

saccharine juice fit for the nutrition of the germ,
or infant plant, consists in diminuting the pro-

portion of its carbon, and in augmenting that

of its oxygen and hydrogen. Humboldt, as we

have already mentioned, found that seeds could

be made to germinate in pure oxygen gas, and

in a shorter period of time than in ordinary air.

But Saussure, in repeating these experiments of

Humboldt, did not find any difference in the

periods of germination. The only difference

was in the comparative lengths of the roots,

those seeds which had been made to germinate in

pure oxygen, ha^nng their radicles less developed

in a given time, than the others in common air.

This circumstance, according to Jlr Keith, may
be accounted for in two ways. The oxygen, in

its pure state, might have abstracted too great

a quantity of carbon from the seed; or the car-

bonic gas, evolved in too great abundance, might
have been prejudicial to the development of

the young plant. For it has been found that

carbonic acid gas is not useful to vegetables in

general, except in proportion as they can decom-

pose it; and seeds before the development of the

plumulet, do not seem capable of effecting that

decomposition; so that, the application of car-

bonic acid, in almost any proportion, rather re-

tards than accelerates the first process of ger-

mination. Saussure also found that different
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Bi)ecie3 of seeds require different proportions of

oxygen for their germination. Tlio quantity of

this gas consumed by the bean and lettuce, be-

fore the commencement of germination, seemed

to be equal, and amounted to an lOOtli part of

their weight; wliile the quantity consumed by
wheat, barley, and purslain, which seemed also

to be equal, was only about 1000th part of

tlieir weiglit. Tlie carbon lost at the same time,

is only about one-tliird part of these quantities;

and the oxygen consumed is in proportion to

the weight of the seeds, not in proportion to their

size or number.
But Iluber and Senebicr detail experiments,

in which certain seeds are said to liave germin-
ated in an atmosphere of pure hydrogen and ni-

trogen gases. In these cases, the usual carbonic

acid gas being also evolved, as in ordinary

germination, the question arises whence tlie

oxygen was derived necessary to the formation

of the carbonic acid. Senebier accounts for it

from the decomposition of tlie water contained

in the seed, while Saussurc, doubting this theory,

repeated the experiments whicli gave rise to it,

and found that no seeds would germinate in an

atmosphere of pure hydrogen, or nitrogen; and

that the seeming exceptions may be accounted

for from the action of the uncombined oxygen,
contained in the water in which the seed had

been placed, or previously steeped. Even after

the process of germination has taken place, if

tlie young plant be immersed in an atmosphere
of eitlier of those gases, vegetation and life will

immediately cease. It is true that seeds im-

mersed in water, do evolve a portion of carbonic

acid, carbonated hydrogen, and nitrogen gases;

but these separate from the seed during the pro-
cess of fennentation, when this process is passing
into that of putrefaction,

M. Rollo liad observed, that during the pro-
cess of germination, many seeds had their mu-

cilage converted into sugar; but finding that this

process never took place where there was no access

of oxygen, and knowing that sugar contains

more oxygen than mucilage, he concluded that

the accession of oxygen was derived either from

the atmosphere, or from tlie decomposition of the

water in which the seeds were soaked. He as-

certained that it could not be derived from the

atmosphere surrounding the plant, as its ele-

ments remained the same, and therefore con-

cluded, that it was obtained by the decomposi-
tion of water. Saussnre supposed that the same

facts may be established from the circumstance

that the carbon of the seed suffers diminution.

But finding that a certain weight of dried seeds,

after germination, contained more carbon than

the same weight Ijefoi-e this process, he instituted

experiments, by which he established that if any
seed wliatever is subjected to the germinating

process, it actually loses weight, in a proportion

greater than what might be allowed for its loss

of carbon and mucilage during this process.

Saussnre attributes this circurastiince to a dimi-

nution of the water formerly existing in a fixed

state in the seed. A quantity of peas gathered
for some years, and dried in a stove, were found

to weigh 200 grains. They then underwent the

genninating process, in a vessel placed over mer-

cury, amid five times their weight of water,

and an atmosphere of common air. When ger-

mination was completed, 4^ cubic inches of

carbonic acid gas were found to have been pro-
duced in the receiver, which, according to La-

voisier, contains 0.85 parts of a grain of carbon.

The water which was now evaporated, left as a

residuum, 0.75 parts of a grain of mucilage, and

extract; and the seeds which were again dried,

evolved during this process, a quantity of car-

I'On, in the form of carbonic acid, very nearly

equal to the quantity lost in germination. The

seeds, therefore, ought to have weighed 197^

grains; but their actual weight wasonly 189grains.

Now, besides the principles already mentioned,

they could have lost only water, and this losa

amounted to 8| grains. It remained to be

proved then, whether the loss ai-ose in the pro-

cess of germination, or in drying afterwards.

The latter was the case.

Such are the phenomena, physical or chemical,

observable in thegermination of the seed. A irand

moisture are absorbed from the soil oratmosphere;
their agency is immediately exerted on the far-

ina of the albumen or cotyledons; and a food is

thus prepared for the nourishment of the tender

embryo, to which it passes through the medium
of the vessels of the cotyledons, or, as they have

been also denominated, the seminal root. The

radicle gives the first indications of life, expand-

ing and bursting its integuments, and at length

fixing itself in the soil : the plumulet next un-

folds its parts, developing the rudiments of leafj

branch, and trank; and finally the seminal leaves

decay and drop off ; and the embryo has been

converted into a plant capable of abstracting

immediately from the soil or atmosphere, the

nourishment necessary to its future growth.

CHAP XVIII.

TUB FOOD OF VEGETABLES.

Aftf.r the embryo, as we have seen, has been

converted into a plant, and after it has exhausted

the store of nutritious matter prepared for it by
the cotyledons, it then has to seek its future

nourishment from the soil by means of its roots,

and from the air by its leaves. It remains to

be considered then, what are the substances

which plants derive from the earth and air.
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Soil is composed of certain mixtures of the

following substances. The earths, silcx, alumina,

lime, magnesia. The alkalies, potass, soda, and

ammonia, oxide of iron, and small portions of

other metallic oxides, and a considerable propor-
tion of aqueous moisture, and several gases, as

oxygen, hydrogen, carbonic acid, besides the

soil also contains vegetables and animal matters

cither partially or wholly decomposed.
The atmosphere, again, consists of oxygen,

nitrogen, and carbonic acid, with a varying por-
tion of aqueous vapour.

All these ingredients, however, are not taken

up by vegetables ; part only are selected, and in

certain proportions. The elementary ingredi-
ents of all plants consists of carbon, oxygen, and

hydrogen, in various proportions, and under

various modifications. Now, most soils would

yield these ingTcdients, and yet it is well knovi-n

that certain plants only thrive in particular
soils. Nor does it follow that these ingredi-
ents enter the plant in an uncombined state,

because they do not actually exist in this free

and uncombined state in all soils. A power of

selection then is made by the plant, and this it

is enabled to do by the vital powers of assimila-

tion, by which it is endowed. We shall con-

sider the food of plants under the six heads of

water, gases, vegetable extracts, salts, earth, and
manures.

Water. A certain degree o' fluidity is ne-

rcssary for all organised bodies before the prin-

ciple of germination can be excited in a seed. It

must first be moistened with water, and after

tlie process of evolution has been completed, a

regular supply of fluid is necessary to fill the

cells and tubes of the growing plant. Plants

will not continue to vegetate unless their roots

are supplied with water; and if they are kept

long without it the leaves will droop and be-

come flaccid, and assume a withered appearance.
Now this is evidently owing to the loss of fluid

;

for if the roots are again well supplied with
water the weight of the plant is increased, and
its freshness restored. But many plants will

grow, and thrive, and effect the development of

all their parts, if the root is merely immersed in

water, though not fixed in the soil. Lilies,

hyacinths, and a variety of plants with bulbous

roots, may be so reared, and are often to be met
with so vegetating; and many plants will also

vegetate though wholly immersed. Jlost of the

marine plants are of this description. It can

scarcely be doubted, therefore, that water serves

for the purpose of a vegetable aliment.

But if plants cannot be made to vegetate
without water, and if they will vegetate, some,
when partly immersed without the assistance of

soil
; and some even when totally immersed so

as tliat no other food seems to have access to

them, does it not follow that water is the sole

food of plants, the soil being merely the basis on

which they rest, and the receptacle of their

food? This opinion has had many advocates,

and the arguments and experiments adduced in

support of it were at one time thought to have

completely established its truth. It was indeed,

the prevailing opinion of the seventeenth ceu-

turj', and was embraced by several philosophers
even of the eighteenth century ;

but its ablest

and most zealous advocates were Van Ilelmont,

Boyle, Du Hamel, and Bonnet, who contended

that water, by virtue of the vital energy of the

plant, was sufficient to form all the diff'erent

substances contained in vegetables.

Van Ilelmont planted a willow weighing fifty

pounds, in an earthen vessel containing a known

quantity of earth which had been previously
dried in an oven. lie moistened it with distilled

water, or with rain water, and took care to pre-
vent any accession of other earth. At the end

of five years the plant was taken up and weighed.
Its weight, together with that of all its leaves,

was lC9j pounds, and the weight of the earth,

only two ounces less than at fii-st, giving an

accession of 119^ pounds, which is to be ac-

counted for only from the water with which the

earth was moistened. Hence, it was concluded

that water is the sole food of plants ;
the two

ounces of earth lost being regarded as bearing
too small a proportion to the increased weight
of the willow to deserve any notice in the cal-

culation.

Boyle dried a quantity of earth in an oven,

which after having weighed he put into an

earthen pot. He then sowed some gourd seed

in the earth, and watered it with spring or rain

water. A plant was ultimately produced that

weighed thi'ee pounds, and in a subsequent ex-

periment, a plant that weighed four pounds;
and yet the weight of the earth, when dried and

weighed again, was not perceptibly diminished.

This seemed to give weight to the foregoing
conclusion.

Du Hamel placed some bulbous roots merely
in moss or wet sponges, and they vegetated ;

and

beans and peas when so treated even flourished

and produced fruit. Bonnet in repeating the

experiments of Du Hamel had the same result,

and in tiying its operation upon vines, found

that they produced excellent grapes. Nothing
further seemed necessary to determine the point
at issue, and it was accordingly believed that

water is the sole food of plants, and that the

other substances which they may contain are

foiTiied merely from the water, by virtue of the

vital energy of the plant.

But though these experiments have the ap-

pearance of being somewhat decisive, yet there

are others by the same experimenters which are

not quite so favourable to the opinion they were

intended to support. Du Hamel reared in the
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above manner plants of the horse-chestnut and

ahnond to some considerable size, and an oak

till it was eight years old. And though he in-

fovms lis that they died at last only from neglect

of watering; yet it seems extremely doubtful

whether they would have continued to vegetate

much longer even if they had been watered ever

so regularly ; for he admits, in the first place, that

they made less and less progress every year, and

in the second place, that their roots were found

to be in a very bad state.

But if they had even continued to vegetate,
still the experiments were insufficient to decide

the point in question. Their insufficiency was
first pointed out by Bergman in 1773, who

showed, from the experiments of MargrafF, that

in one pound of rain water there is contained

one grain of earth. Eai'th, therefore, must have

been absorbed along with the water, so that

even the boasted experiment of Van llelmont, on

which so much stress had been laid, amounted
to nothing. For the rain-water employed in

the experiment must have contained in it as

much eax-tli as could have been well expected to

exist in the wiUow at the end of five yeai-s.

And if not, then it is easy to point out an addi-

tional source of supply ;
for it has been shown

by Hales and others, that unglazed earthen

vessels when placed in the earth, wiU readily
absorb moisture

;
so that, according to Mr Kir-

wan's remark, the earthen vessel in which the

willow was planted must have absorbed moisture

from the surrounding soil, impregnated with

whatever substances the earth contained. The
access of earth, therefore, is accounted for with-

out the joint efforts of the water and vital energy
of the plant, and no satisfactory proof alleged of

the similar formation of other substances.

The subject was afterwards investigated by
Ilassenfratz, who saw the insufficiency of the

foregoing proofs, and objected to them because

no account was given of the proportions of car-

bon at tlie commencement and termination of

the respective experiments. Did not the carbon

of the plant increase also as well as its other

ingredients ? And yet the carbon could not be

supposed to be fonned from the water. To
clear up this point he analyzed the bulbs of the

hyacinth, and of several other plants, together
with a number of kidney-beans, and cress-seeds,

with a view to discover the quantity of carbon

they contained, and consequently by calculation

the quantity contained in any given weiglit of

simUar bulbs or seeds. He then made a number
of each to vegetate in pure water, some within

doors, and others in the open air, having finet

ascertained their weight. They gcnninated,

grew up, and flowered ; but produced no seed.

They were afterwards gathered, leaves and all,

and subjected to a chemical analysis, the result

of which was, that the carbon contained in each

was somewhat less than the quantity which
existed in the bulb or seed from which the plant
had sprung.
From these circumstances Ilassenfratz came

to the conclusion that water was not the sole

food of plants, because plants gi'owing in pure
water receive no increase of carbon, and in con-

sequence, without a sufficiency of this substance,
cannot produce perfect seeds. Not reckoning
the experiments of Uassenfratz conclusive, how-

ever, Saussure instituted others. Having gathered
some plants of mint {metUha piperita), he found

that 100 parts iu weight of the green vegetable
substance were reduced by drying to 40.29,
which were found by experiment to contain

10.9G of charcoal. He then took a number of

plants of the same species, and placed them by
the roots in bottles filled with distilled water

;

exposing them to the sun on the outside of a

window, but sheltering them from the rain.

After ten weeks of vegetation the 100 parts of

mint weighed in their gi-een state 21G parts,

which were reduced by drying to 62. They
had augmented therefore, in dried vegetable
matter 21.71 parts; but thoy had augmented
also in their quantity of carbon; for the 62 parts
of dried vegetable substance furnished 15.78 of

charcoal. A similar result was obtained from a

similar experiment upon beans, from which we

may infer the accuracy of Saussure, and the con-

sequent inaccuracy of Hassenfratz, who was no

doubt misled by some circumstances not taken

into the account. Perhaps, the plants on which

he made his experiments were not sufficiently

exposed to the light of the sun; so that if ho

connected one error he committed also another.

While it is maintained, therefore, that water is

not the sole food of plants, and is not convertible

into the whole of the ingi'cdients of the vegetable

substance, even with the aid of the vital energy,
it must, at the same time, be admitted that

plants, though vegetating merely in water, do

yet augment the quantity of their carbon.

Gases. When it was found that water is in-

sufficient to constitute the sole food of plants,

recourse was next had to thn assistance of the

atmospheric air, and it was believed tliat the

vital energy of the plant is at least capable of

furnishing all the different ingredients of the

vegetable substance, by means of decomposing
and combining, in different ways, atmospheric
air and water. But as this extravagant con-

jecture is founded on no proof, it is consequently
of no value. It must be confessed, however,
that atmospheric air is indispensably necessary

to the health and vigour of the plant, as may be

seen by looking at the different aspects of plants

exposed to a free circulation of air, and plants

deprived of it; the former are vigorous and

luxuriant, the latter weak and stunted. It may
be seen also l)y means of experiments even upon
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a stiiull scale. If a plant is placed under a glass
to which no new supply of air has access, it

soon begins to languisli, and at length withers

and dies
; but particularly if it is placed under

the exhausted receiver of an air pump, as might
indeed be expected from the failure of the ger-
mination of the seed in similar circumstances.

According to the experiments of Saussurc, plants
of peas, though completely developed and fur-

nished with their leaves, died in the space of three

days, when put into the exhausted receiver of

an air-pump, whether in the shade or the sun.

But plants with thick and succulent leaves seem

capable of supporting vegetation in vacuo, at

least if exposed to the sun. A plant of the

cactus op?intia, lived more than a month in this

state without showing any symptoms of decay,

except that the epidermis seemed dry, which

again recovered its freshness, however, in the

atmospheric air. And though plants with thin

leaves generally died under the experiment, yet
there were exceptions even among them. A
plant of the poli/gonum persicaria lived for six

months in the vacuum of an air-pump, and was
at the end of the experiment as fresh and vigor-
ous as at the beginning, with the exception of
two or three leaves near the root, which were
withered. The same was the case also with

plants of the epihhium molle, cpilohium hir-

sutum, Ij/thrtim salicaria, and inula dj/scnterica.

They were placed in the light, but not so as to

receive the direct rays of the sun, to which when

tliey were exposed they withered, even though
the rays were but feeble.

In these experiments of Saussure, however, it

is doubtful whether the inclosed plants did not
create an atmosphere for themselves out of their

superfluous moisture, in the same way as is

illustrated in the recent experiments of enclosing
plants in an air-tight bell glass, or glass frame,
when they will continue to vegetate for years;
the moisture being restrained from passing off

by evaporation, and tlie vital energies of the

plant being adequate to reproduce the gases

necessary for its existence by the decomposition
of water.

The gases, therefore, seem essential to vegeta-
ble existence, though we are not yet to conclude
that water and the gases are the sole ingredients
which are necessary for the growth and vigour
of plants.

It must be admitted no doubt, that plants of

elow growth and tenacious of life, such as many
of the mosses, and some of the succulent plants,
do indeed effect the development of their parts,
without the aid of any other nourishment be-

yond what they derive from the atmosphere.
But plants of rapid growth, such as annuals, can

never effect that developement without the aid

of nourishment derived from the soil. Saussure

tried the experiment upon beans, peas, and

cresses, by placing them in horbo-hair, or in pure

sand, and moistening them with distilled water.

They grew indeed, and some of them even

flowered, but never produced perfect seeds. It

is plain, therefore, that some essential principle
of nourishment was wanting, which is furnished

by the soil ; and that atmospheric air and water

are not the only principles constituting the food

of plants.

But as in germination so also in the progress
of vegetation, it is part only of the component

principle of the atmospheric air that are adapted
to the purpose of vegetable nutrition, and selected

by the plant as a food. Let us take them in the

order of their reversed proportions.
Carbonic acid gas. In the process of the ger-

mination of the seed, the effect of the application
of carbonic acid gas was found to be altogether

prejudicial. But in the process of subsequent

vegetation its application has been found, on the

contrary, to be extremely beneficial. Plants

win not indeed vegetate in an atmosphere of

pure carbonic acid, as was first ascertained by
Dr Priestley', who found that sprigs of mint

growing in water, and placed over wort in a

state of fermentation, generally became quite

dead in the space of a day, and did not even

recover when put into an atmosphere of common
air.

But Dr Percival, of Manchester, observed that

a plant of mint, immersed in water by the root,

and exposed to a current of atmospheric air

mixed with carbonic acid gas, was more vigorous
and luxuriant than a plant of the same species

similarly situated and exposed to a current of

pure atmospheric air.

Improving upon this hint, Saussure made
some experiments with a view to determine the

dose of carbonic acid gas, which, being mixed
with atmospheric air, is the most favourable to

vegetation. Having made some peas to germin-
ate in water till they acquired the height of four

inches, and weighed about twenty grains, he

then placed a number of them in glasses filled

with water by threes, so as that the roots only
were immersed, and introduced them into re-

ceivers filled with different mixtures of common
air and carbonic acid gas. They were situated

so as to receive the direct rays of the sun,

moderated when too intense. The mean aug-
mentation in weight of such as were placed in

pure atmospheric air, and exposed during ten

days to the sun, was eight grains to each plant.

Such as were exposed to the sun, in an atmo-

sphere of pure carbonic acid gas, faded and

withered away without any further develop-
ment. In an atmosphere containing three-

foiirths or two-thirds of its volume of carbonic

acid gas, they withered also ; but in an atmo-

sphere containing only one half of its volume of

carbonic acid they lived seven daj's. And in an
p
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atmosphere containing but one-fourth of its

vohime of the same gas, they lived ten days,

and augmented their weight by five grains.

Lastly, the mean augmentation in weight of

such as were placed in an atmosphere of common

air, containing one-twelfth part of carbonic acid

gas, was eleven grains. This exiieriment was

repeated frequently, and was found to yield a

uniform result; the plants always succeeding
better than in pure atmospheric air. Carbonic

acid gas, therefore, is of great utility to the

growth of plants vegetating in the sun, as applied
to thti leaves and branches, and whatever in-

creases the proportion of this gas in their atmo

sphere, at least within a given degree, forwards

vegetation.
But the result was not the same when the

plant was placed in tlie shade ; the smallest dose

of carbonic acid gas, in addition to that of the

atmospheric air, being then prejudicieil to vege-
tation. This appears from the following ex-

periments: Plants kept in the shade, and placed
in an atmosphere containing one-fourth of its

volume of carbonic acid gas, died on the sixth

day ; and when the atmosphere contained only
one-twelfth of its volume of this gas, they lived

indeed ten days, but weighed only three grains,

while those in pure atmospheric air weighed
five grains. Cai'bonic acid gas, therefore, as

applied to the leaves and branches of plants, is

prejudicial to their vegetation in the shade, if

administered in a proportion beyond that in

which it exists in atmospheric air. This may
be readily accounted for from the now ascer-

tained modes in which plants feed and respire.

In the shade, plants absorb oxygon, and throw
out carbonic acid gas, or perform a function

nearly allied to the respiration of animals. In
sunshine they absorb carbonic acid, and give out

oxygen, or perform an action somewhat analo-

gous to digestion.

But carbonic acid gas is also beneficial to the

growth of the plant, when applied to the root.

This Saussure ascertained by experiment also.

Two boards, pierced with a number of holes,

were made to float in two vessels fiUed, one with

distilled water, and the other with water im-

pregnated with carbonic acid gas. On each of

these boards was placed a number of peas that

had been lately made to gei-minate in distilled

water. Their radicles at the commencement of

the experiment were two lines and a half long.
At the end of ten days, the roots in contact with

the distilled water were longer by five inches,
than those in contact with the acidulated water;
and the stalks and leaves were developed in the

same proportion. But at tlie end of a month
the plants vegetating in the acidulated water,
had acquired the same dimensions as the others,

and at the end of six weeks had considerably

surpassed them. It follows, therefore, that car-

bonic acid gas ns applied to the roots of plants,
is also beneficial to their growth, at least, in the

more advanced stages of vegetation.

Oxygen. As oxygen is essential to the com-
mencement and progress of gennination; so also

it is essential to the progress of vegetation. This

is clearly proved by the following experiments
of Saussure : Having pulled up some young
plants of the horse-chestnut, furnished with

their leaves, and weighing about 4G0 grains, he

introduced their roots, wliich were nearly a foot

in length, into receivers of about sixty cubic

inches in capacity, and luted the base of the

stem to the neck of the receiver. Into one of

the receivers, each of which contained a quan-

tity of distilled water, he introduced twenty-

eight cubic inches of nitrogen, which was in

contact with the upper part of the root, while

the under part was immersed in water. Into

another he introduced an equal quantity of hy-

drogen; and into a third an equal quantity of

carbonic acid. The plant, whose root was in

contact with the carbonic acid, died in the course

of eight days : the others lived a fortnight, but

had not diminished the volume of their atmos-

phere. But plants wliich were placed at the same

time in a similar apparatus, furnished with at-

mospheric air, gave a very different result; for

at the end of three weeks, when the experiment
was stopped, they were still fresh and vigorous,
and the volume of their atmosphere was dimin-

ished. It is obvious, then, that the presence of

oxygen is beneficial to the growth of the vege-

table, at least, as applied to the root; because

that is the only principle which had access to

the root in the last experiment, which had not

access to it in the former.

But oxygen is beneficial to vegetation, as ap-

plied also to the otlier parts of the plant as well

as to the root. Branches of woody plants taken

in the spring, immediately before the expansion
of the bud, and enclosed in receivers fiUed with

common air, together with a small quantity of

water to supply them with moisture, developed
their leaves as if attached to the parent plant.

And this development was effected solely by
moans of the oxygon contained in the receiver;

for in mediums deprived of oxygen, no deve-

lopment took place. The presence of oxygen,

therefore, is necessary to the development of the

leaves.

But it isnecessary also to the development ofthe

flower and fruit. The flower-bud will not expand
if confined in an atmosphere deprived of oxygen ;

nor will the fruit ripen. Flower buds confined in

an atmospliere of pui-e nitrogen, faded without

expanding. A bunch of unripe grapes introduced

into a globe of glass, which was luted by its orifice

to the bough, and exposed to the sun, ripened
without eff'ecting any material alteration in its

atmosphere. But when a bunch was placed in
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tlie same circumstimce, with flie addition of a

quantity of lime, the atniospliere was contamin-

ated, and tlie giai)cs did not ri|)en. Oxygen,
therefore, is essential to the development of tlio

vegetating ])lant ;
and for this pui-pose it is ab-

sorbed by the stomata of the leaves.

Saussure having suspended a plant of the

cactKs opuntia, after sunset, in a receiver con-

taining forty-eight cubic inches of atmospheric
air deprived of its carbonic acid, but of wliich

six cubic inches were displaced by the leaves,
found early next morning, after making the

necessary corrections relative to change of tem-

perature and pressure, that the atmosphere of

tlie plant had diminished in volume four cubic

inches. The remaining air when examined, con-

tained but 1^3 of oxygen, though before the in-

troduction of the cactus, it had contained ,^,\, of

the same gas. It follows, tlierefore, tliat the

diminution of quantity had affected the oxygen
only. But the oxygen did not exist in tlie at-

mosphere of the plant under any combination

whatever; for the application of lime water gave
no indications of the presence of carbonic acid.

The oxygen of the atmosphere, therefore, must
have been abstracted by the leaves of the cactus.

From which it also follows, that the leaves of

vegetating plants do actually inhale oxygen, at

least in course of the night.
Similar experiments on vegetating plants gave

-similar results, but the quantity of oxygen ab-

stracted, was not always in the same proportion.
In the present case it was very considerable,

amounting to three-fourths of the volume of the

leaves, while in other cases, it was often not

more than one-half of their volume.

Nitrogen. Though niti-ogen gas constitutes

by far the greater part of the mass of atmos-

pheric air, it does not seem capable of affording
nutriment to plants; for as seeds will not ger-
minate in it, so neither will plants vegetate. It

was regarded, however, as constituting a vegeta-
ble food by some of the earlier pneumatic che-

mists, particularly by Priestley, who found, as it

seems, that some sprigs of mint on which he had
made the experiment, vegetated better iu phlo-

gisticated air than in cither deplilogisticated or

common air; and hence, he inferred that phlo-

gisticated air, the nitrogen of modern chemists,
serves as a vegetable food. In this opinion he

was followed by Ingenhoutz, whose experiments

appear to have given a similar I'esult; contra-

dicted, however, by the result of the experi-
ments of Seuebier, Woodhouse, and Saussure,
on the same subject.

Branches of poplar, (^pojMlus nigra,) and

willow, (^salix alba,) whose loaf-buds were just

ready to open, were introduced by Saussure into

an atmosphere of nitrogen both in the shade and

sun. They effected no farther development of

parts, but were found to be in a state of putre-

faction, after a period of five days; but in an

atmosphere of common air they readily effected

their development, and continued to vegetate for

many weeks. Hoses and lilies gathered two or

three hours before their expansion, and treated

in the same manner, gave similar results.

It must he admitted, however, that many
plants will continue to vegetate for a time in an

atmosphere of nitrogen gas, when their leaves

have been previously developed; but they are

such plants only as present a great extent of sur-

face, and consume but little oxygen in the shade.

A plant of the cactus opuntia, nourished witli

water, and placed in an atmosphere of nitrogen

gas exposed to the influence of the sun, was

found capable of supporting vegetation for the

space of three weeks; but it was greatly injured

by the experiment, and in the shade it lived

only five days. A plant of the sedum tellephium

when treated in the above manner, gave a similar

result; and yet these plants vegetated to an inde-

finite time in an atmosphere of common air.

From the above experiments, it seems to fol-

low that nitrogen gas, at least in its pure state,

is unfavourable to vegetation; but particularly

in the shade. And yet there are some plants

that seem to succeed equally well in an atmos-

phere of nitrogen gas, as in an atmosphere of

common air. A plant of the lythrmn salicaria,

selected for the purpose of experiment, was put
into a receiver containing sixty-five cubic inches

of nitrogen gas, of which it displaced about one-

eighth of a cubic inch. It had its roots immersed

in about an ounce of water, and was exposed to

the rays of the sun, when it grew and became

so luxuriant, that it was more than once neces-

sary to remove it into a larger receiver. But

this luxuriance of growth seems incompatible

with the previous conclusion. At the end of

two months, however, when the experiment was

stopped, the receiver was found to contain the

same quantity of nitrogen gas as at the begin-

ning. The plant could have derived no nutri-

ment, therefore, from its atmosphere. But this

was the case also in all of the preceding exam-

ples. There was no diminution in the original

quantity of nitrogen introduced into the receiver.

It follows, therefore, that nitrogen gas, at leiist

in its pure state, is not only incapable of afford-

ing a vegetable aliment, but is not even absorbed

into the plant. But nitrogen is found in almost

all vegetables, particularly in the wood, in ex-

tract, and in their green parts. It is probable,

therefore, that their nitrogen is derived from tho

extractive principle of vegetable mould.

Hydrogen gas. A plant of the epilobium hir-

sutiim, which was confined by Priestley in a re-

ceiver fiUed with inflammable air or hydrogen,
consumed one-third of its atmosphere, and was

still green. Hence Priestley inferred that it

serves as a vegetable food, and constitutes even
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tho ti-ue and proper pabulum of the plant. But
the expeiiments of later phytologists, do not at

all countenance this opinion. Saussure introduced

a plant of the l^thru.n salkaria, into a receiver

containing sixty cubic inches of liydrogen gas,
and exposed it to the sun. Its vegetation was

perhaps somewhat more vigorous than that of

plants confined in an atmosphere of nitrogen ;

but it had abstracted no nourishment from its

atmosphere, nor effected any material change

upon it. For at the end of five weeks of ex-

periment, when its atmosphere was fired by the

electric spark along with the proper quantity of

oxygen, the result was the formation of water.

The volume of its atmosphere was indeed di-

minished during the period of its vegetation;
but tliis is to be accounted for by another cause,
as will appear in the course of tracing the pro-

gress of vegetation.
The conclusion, therefore, must be, that hy-

drogen is unfavourable to vegetation, and does

not serve as the food of plants. But liydrogen
is contained in plants, as is evident from their

analysis; and if they refuse it when presented
to them in a gaseous state, in what state do they
then acquire it ? To this question it is sufficient

for the present to reply, that if plants do not

acquire their hydrogen in the state of gas, they

may at least acquire it in the state of water,
which is indisputably a vegetable food, and of

which hydrogen constitutes one of the compon-
ent parts.

Carbonic oxide. When plants were confined

by Saussure in atmospheres of carbonic oxide,

they required nearly tlie same condition to sup-

port vegetation, and exhibited nearly the same

phenomena as in nitrogen. Such as were de-

prived of their green parts died in the course of

a few days. The vegetation of peas whose leaves

were completely developed, was languid in the

sun, and did not succeed at all in the shade.

The epilobium hirsutum, lyllirum salicaria, and

polygonum persicaria, vegetated indeed, aa in

common air; but at the end of six weeks of ex-

periment, they had neither decomposed the oxide

constituting their atmosphere, nor diminished

its quantity. It cannot, therefore, be regarded
as favourable to vegetation.

Vefjetable extract. All vegetables, after they
have flomished their allotted time, at last suffer

decay, and moulder into the elements, out of

which they were originally foimed. In this

process of decay, part of their substance escapes
as gaseous matter, and part returns to the earth.

Tliis latter part has been called vegetable mould,
and consists of carbon, tannin, or vegetable ex-

tract, and a portion of the eartlis and alkalies.

Without a certain portion of this vegetable ex-

tract, no soil is fit for the nourishment of the

higher classes of vegetation ; although some

lickens, and other cryptogamic plants, will gi-ow

from the bare and ban-en rock, or in pure sand.

It has become a question in what manner those

saline and earthy particles are taken up hy
plants, and whether it is necessary that the sub-

stance absorbed, should be either in a gaseous

state, or in solution in water. To determine

this, Saussure filled a large vessel with pure
mould of turf, and moistened it with distilled

or rain water, till it was saturated. At the end
of five days, when it was subjected to the action

of the press, 10,000 parts in weight of the ex-

pressed and filtered fluid, yielded by evapora-
tion to dryness 26 parts of extract. In a similar

experiment upon tho mould of a kitchen-garden
which had been manured with dung, 10,000

parts of fluid yielded 10 of extract. And in a

similar experiment upon mould taken from a

well cultivated corn field, 10,000 parts of fluid

yielded 4 parts of extract. Such was the result

in these particular cases.

But the quantity of extract that may be se-

parated from pure mould formed by natui'o upon
the surface of the globe, is not, in general, very
considorable. After 12 decoctions, all that could

be separated from mould of this sort, was about

T», of its weight ;
and yet this seems to be more

than sufficient for the purposes of vegetation:
for a mould containing this quantity was found

by experiment to be less fertile, at least for peas
and beans, than a mould that contained only one

half or two thirds the quantity.
But if the quantity of extract must not be

too much, neither must it be too little. Plants

that were put to vegetate in mould deprived of

its extract, as far as repeated decoctions could

deprive it, were found to be much less vigorous
and luxuriant than plants vegetating in mould
not deprived of its extract : and yet the only

perceptible difference between them is, that the

former can imbibe and retain a much greater

quantity of water than the latter.

From this last experiment, as well as from

the great proportion in which it exists in the

living plant, it evidently follows that extract

constitutes a vegetable food. But extract con-

tains nitrogen; for it yields, by distillation, a

fluid impregnated with ammonia. The difficulty,

therefore, of accounting for the introduction of

nitrogen into the vegetating plant, as well as for

its existence in the mature vegetable substance,

is done away; for although the plant refuses it

when presented in a gaseous state, it is plain that

it must admit it along with the extract.

But it seems also probable, that a small quan-

tity of carbonic acid gas enters the plant along
with the extractive principle, as it is known to

contain this gas also. The mould analysed by
Saussure, was quite dry before the commence-

ment of the experiment, and the water employed
to moisten it contained no carbonic acid. But

the solution contained some; for when it was
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mixed with lime-water, carbonate of lime was

precipitated, tliough not in a quantity much ex-

ceeding tliat of its precipitation hy spring-water
in general. 100 cubic inches of tlie solution

yielded by experimentan air containing two cubic

inches of carbonic acid gas. This is, no doubt,
a small proportion: but it appears from a variety
of considerations, that the quantity of this gas
taken up by the roots of plants is not great ;

consequently they do not require a great supply
from the soil.

Salts. On analysing vegetable substances,
certain proportions of saline matters are found
in their composition, such as the nitrate, muriate,
and sulphates of potash and soda. Now it may
either be that the assimilating powers of vege-

tables, are such as to form these substances out

of their primary elements, derived from the soil

and atmosphere ; or, that these saline matters,
in a state of solution, are absoi-bed from the soil.

Perhaps in the economy of plants, both these

processes are adopted. Facts are not wanting
to show that plants do absorb Ijy their roots

considerable quantities of salts in solution. M.
Saussure prepared 10 different solutions, consist-

ing each of 40 cubic inches of distilled water,

together with 12 grains of the peculiar salt or

other substance on which the experiment of ab-

sorption was to be made. The first solution

contained muriate of potash; the second, muriate
of soda; the tiiird, muriate of lime; the fourth,

sulphate of soda; the fifth, muriate of ammonia;
the sixth, acetate of lime, the seventh, sulphate
of copper ; the eighth, crystallized sugar ; the

tenth, vegetable extract. Plants of polygonum
persica7-ia, and lidens cannabina, were then im-
mersed in each of these solutions with the fol-

lowing result:—In the solutions of muriate of

potash, miiriate of soda, sulphate of soda, nitrate

of lime, and extract, the former species vegetated
in the shade for five weeks, developing their

parts ; but in the other solutions, they died in

tlie course of a few days. The latter species
succeeded or failed in nearly the same way. It

was afterwards found that a portion of the salts

had been taken up alongwith the water by which

they were held in solution; and if we suppose
the quantity contained in each of the solutions

to be divided into 100 parts, the ratio of their

absorption may bo shown as follows :
—In con-

suming one half of the water assigned to the

experiment, plants of the poli/gonum had ab-

sorbed 14 parts of muriate of potash, 13 of muriate
of soda, 4 of nitrate of lime, 14 of sulphate of

soda, 12 of muriate of ammonia, 8 of acetate

of lime, 47 of sulphate of copper, 9 of gum,
27 of sugar, and 5 of extract. Plants of the

hidens had absorbed the several salts in propor-
tions not very different. But without minutely

regarding proportions, the fact is thus clearly
ascertained that plants are capable of taking np

salts by the root, at least when presented to

them in a state of artificial solution; and if so,

there ia then reason to presume that salts are

also taken up by the roots of plants vegetating

even in their natural habitats.

But if salts are thus taken up by the root of

the vegetating plant, does it appear that they
are taken up as a food? Some plants, it must

be confessed, are injured by the application of

salts, as is evident from the experiments of

Saussure ;
but others are as evidently benefited

by it. Trefoil and Lucern have their growth
much accelerated by the application of sulphate
of lime, though many other plants are not at all

influenced by its action. The parictaria, nettle,

and borge, will not thrive except in such soils

as contain nitrate of lime, or nitrate of potash:

and plants inhabiting the sea coast, as was ob-

served by Du Hamel, will not thrive in a soil

that does not contain muriatic of soda.

It has been thought, however, says Dr Keith,

that the salts are not actually taken up by the

root, though converted to purposes of utility,

by acting as astringents or corrosives, in stopping

up the orifices of the vessels of the plant, and

preventing the admission of too much water:

but it is to be recollected that the salts in ques-
tion are found by analysis in the verj' substance

of the plant, and must consequently have en-

tered in solution. It has been also thought
that salts are favourable to vegetation only in

proportion as they hasten the putrefaction of

vegetable substances contained iu the soil, or at-

tract the humidity of the atmosphere. But sul-

phate of lime is not deliquescent ;
and if its ac-

tion consist merely in accelerating putrefaction,

why is its beneficial effect confined but to a

small number of plants?

Lastly, some writers have contended that the

salts which are found in vegetables, are merely
accidental in their occurrence, and not necessary
to the health or perfection of the individual;

because they are found to exist in but a very
small proportion, both in the soil and plant: but

as there arc many species in which some salts

are to be met with constantly and uniformly, at

least, if they have vegetated in a soil in which

they are found to thrive, we can scarcely regard
their occurrence as being merely accidental, or,

as producing no beneficiid effect upon the plant.

But the proportion of salts lodged in the soil is

not so small as is generally believed. Re-agents
do not indeed detect a great quantity in general;

but that is because the alkaline salts of mould,
like the alkaline salts of vegetables, are to be

discovered chiefly in the remains of combustion;
and because the ashes of the greater part of

vegetable moulds do not readily part with their

salts in boiling water. This difficulty of solu-

tion is thought by Saussure to be owing to a

semivitrifaction that takes place in the mould
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when the ashes are abundant. An 100 parts
of mould furnished by combustion SO parts of

nshes which did not give out their salts to

boiling water. But 100 parts only of dried

extract from the same mould, yielded only
14 parts of ashes; and 100 parts of the ashes

fonned with boiling water, a ley which con-

tained 25 parts composed of potash in an un-

combined state, and of alkaline sulphates and

muriates; and yet, upon further analysis, it was

found that the water had not extracted more
than one half of the salts which the ashes con-

tained. The soil, therefore, contains an abun-

dant supply of salts for all the purposes of vege-
tation. It may even in some cases, contain too

much
;
for it is to be recollected that saline sub-

stances are beneficial to vegetation only when

applied in very small quantities. If they are

administered in great abundance they destroy
the plant.
And the argument against their utility that

has been drawn from the small proportion in

which they are found to exist in the plant itself,

is altogether inadmissible
;

because it is very
well known that some particular ingredient may
be essential to the composition of a body, and

yet constitute but a very small proportion of its

mass. Atmospheric air contains only about one

pai't in the 100th of carbonic acid ;
and yet no

one win venture to affirm that carbonic acid gas
is merely an adventitious and accidental element,

existing by chance, in the air of the atmosphere,
and nut an essential ingredient in its composi-
tion. Phosphate of lime constitutes but a very
small proportion of animal bodies, perhaps not

one part in 600; and yet no one doubts that it is

essential to the composition of the bones. But
the same salt is found in the ashes of all vege-
tables

;
and who will say that it is not essential

to their perfection?
Earths. As most plants have been found by

analysis to contain a portion of alkaline or earthy

salts, so most plants have been found to contain

also a portion of earths: and as the two sub-

stances are so nearly related, and so foreign in

their character to vegetable substances in general,

the same inquiry has consequently been made
with regard to their origin. Whence are the

earths derived that have been found to exist in

plants?
It seems to have been the opinion of Lampa-

dius, that the earths contained in plants are

merely the effect of vegetation, and altogether

independent of the soil in which they grow:
and extravagant as the opinion is, it has been

made to assume the semblance of resting upon
experiment. Lampadius prepared, in his garden,
five small beds of four feet square in surface by
one in depth; each bed consisted of a pui'e earth

)nixed with eight pounds of cow-dung. The
cartlis were alumine, silica, lime, magnesia, and

garden mould. They were so\vn with rye, and

the produce of each was separately reduced to

ashes. But the same principles were found in

them all; amongst which was a portion of silica;

whence Lampadius concluded, that the silica

found in plants is merely the result of vegeta-

tion, having no relation whatever to the soil in

which the plants grow.
But this conclusion was by much too hasty,

and has been since shown to be most palpably

erroneous ;
because Lampadius does not take into

the calculation the constituent principles of the

cow-dung with which his earths were mixed, the

very substance from which his plants must have

derived the greater part of their nourishment. If

this precaution had been taken, his conclusion

must have been very different : for it has been

ascertained by Ruckert, that dung does actually

contain a portion of silica; which, in the case

of cow-dung, will appear the less surprising if

it is only recollected that the plants which cows

principally feed on, do themselves contain a por-

tion of silica. To the cow-dung, therefore, with

which the different earths were manured, the

origin of silica may be traced. It was thus of

necessity found in them all, though not per-

haps in an equal proportion.

Saussure, in adverting to the experiment of

Lampadius, exposes indeed, the absurdity of his

conclusion ;
but deduces from it another which

is perhaps equally exceptionable, namely, that

plants growing in calcai'eous and granitic sand,

mixed with the same manure or mould, will

produce equal quantities of ashes. But this

supposes manures to have the same action upon
all soils, which is surely not the fact : and if

there be any manure that acts on a calcareous

soil, without acting at all on a granitic soil, then

the quantity of ashes will be altered in the for-

mer case, from that very circumstance; because

the plant is now nourished not only by the

manure that was committed to the soil, but from

the original soil itself, in its state of combina-

tion with the manure.

The Berlin academy proposed as a prize ques-

tion,
"
to determine the earthy constituents of

the different kinds of corn, and to ascertain

whether these earthy parts are formed by the

process of vegetation. The prize was gained by
Schrader of Berlin. He analyzed the seeds of

wheat, rye, barley, and oats, and ascertained the

portion of earth which each contains. He ana-

lyzed, in the same manner, rye straw; and hav-

ing in this way ascertained the proportion of

earth which these seeds contained, he endeavoured

to make them grow in some medium, which could

not furnish any earthy ingredient whatever.

For a long time his attempts were baffled; every
substance tried containing less or more of earth,

and being therefore improper. At last he found

that flo^^ers of sulphur might be used with
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success, as it contained no earthy matter wliat-

ever, and as the seeds grew in it, and sent out

)
their roots perfectly well when it was properly

] moistened with water. The oxides of antimony
and zinc were the substances which answered
best alter sulphur. The seeds, then, were planted
in sulphur, placed in a garden at a distance from

all dust, put into a box to which the light and
air had fi'ee access; but from which all dust and
rain were carefully excluded, and they were

watered with distilled water. The com raised

in this manner, was found by Schrader to con-

tain more earthy matter than had existed in the

seeds from which it had grown. Here then, it

would appear, was the formation of earthy mat-

ter, unless we conceive that tlie air might have

contained a sufficient quantity floating in it, to

furnish all that was found. Subsequently Schra-

der has given to the public additional experi-
ments on the same subject. In these, he notices

the trials of Saussure, and the results which were

obtained from vegetables growing in calcareous

and granitic soils, and particularly draws the

attention of chemists to the fact ascertained by
Saussure, that plants vegetating in a calcareous

soil, which contained little or no silica, were

yet found to yield a considerable portion of that

earth. Einhof likewise found in the ashes of

the common fir, which had grown in a soil

that yielded no traces of lime, no less than 65

per cent of that earth.

If the eai'ths, then, that are contained in vege-

tables, are derived chiefly from the soil, in

what peculiar state of combination do they enter

the vessels of the plant ? The state most likely to

facilitate their absorption, is that of their solu-

tion in water, in which all the earths hitherto

found in plants are known to be in a slight de-

.gree soluble.

Lime is soluble in water with the aid of a

little carbonic acid, in the proportion of about

f J-jf part of its weight; but it is also soluble even

without the aid of the acid, and the solution is

known by the name of lime-water. Clay is

soluble in water by means of the mineral acids ;

and also, though very sparingly, in pure water,
from which even the filtre cannot abstract it.

.Silica is soluble in water by means of carbonate

of potash, as is evident from Black's analysis of

the waters of Geyser in Iceland. It is soluble

also in pure water, according to the analysis of

Klaproth; and in that state of division in which

it is precipitated from its solution in fixed

alkalies, it is perfectly soluble in 1000 parts of

water. Magnesia is soluble in water by means
of the mineral acids, and even in pure water, in

very small quantities ; requiring about 2000 times

its weight to hold it in solution.

All the earths, then, found in plants, are less

or more soluble in water. And if it be said

that the proportion in which they are soluble is

so verj' small, that it scarcely deserves to bo

taken into the account, it is to be recollected

that the quantity of water absorbed by the

plant is great, while that of the earth necessary
to its health is but little, so that it may easily

be acquired in the progress of vegetation.

Such is the manner in which their absoi-ption

seems practicable : but the following experiments
afford a presumption that they are actually ab-

sorbed by the root. Woodward took three

plants of spearmint, one of which he made to

vegetate in distilled or pure water; another in

river water; and a third in water mixed with

mould. At the commencement of the experi-

ment the first plant weighed 114 gi-ains; at the

end of the experiment it weighed 155 grains,

being augmented by 41 grains. The water ex-

pended was 8863 grains, and the increase as

1.214 -f-. At the commencement of the experi-

ment, the second plant weighed 28 grains, at

the end 54 gi-ains, being augmented by 26

grains. The water expended was 2493 grains,

and the increase as 1 : 95 -f-. At the com-

mencement of the experiment the third plant

weighed 92 grains, at the end 876 grains, being

augmented by 284 grains. The water expended
was 14950 grains, and the increase as 1 : 62 -}-.

From the greater proportional augmentation
of the plant to which the mould had access, we

may infer the beneficial effect of the eai'ths as

applied to the root, and perhaps the absorption
of a part ; particularly as it is known that the

proportion of earths contained in the ashes of

vegetables, depends upon the nature of the soil

in which they grow. The ashes of leaves of the

rhododendron ferrugineum, growing on Mount

Jura, a calcareous mount, yielded 43.25 pai'ts of

earthy carbonate, and only 0.75 of silica. But

the ashes of leaves of the same plant, growing
on Jlount Brevin, a granitic mountain, yielded

two parts of silica, and only 16.75 of eai-thy

carbonate.

It is probable, however, that plants are not

indebted merely to the soil for the earthy parti-

cles which they may contain. They may ac-

quire them partly from the atmosphere. Margray
has shown that rain water contains silica, in the

proportion of a grain to a pound; which, if it

should not reach the root, may possibly be ab-

sorbed along with the water that adheres to the

leaves.

But although the earths are thus to be re-

garded as constituting a small proportion of

vegetable food, they are not of themselves suffi-

cient to support the plant, even with the assis-

tance of water. Giobert mixed together lime,

alumine, silica, and magnesia, in such propor-
tions as are generally to be met with in fertile

soils, and moistened them with water. Several

dirt'erent grains were then sown in this artificial

soil, which germinated indeed, but did not thrive;
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and perislieil when the nourishment of tlie coty-
ledons was exhausted. It is plain, therefore,

that the earths, though bexieficial to the growth
of some vegetables, and perhaps necessary to the

health of others, are by no means capable of

afiFording any considerable degree of nourishment

to the plant.
Manures. In the preceding pages has been

given a brief view of the different species of

vegetable food, whether it be regarded as derived

from the soil or the atmosphere. It now remains

to show how the food necessary to the support of

the vegetating plant may be supplied when defec-

tive, or restored when exhaxisted : but this un-

avoidably involves the subject of manures, or

artificial preparations of vegetable food, so im-

portant to the advancement of agriculture, and

consequent interest of mankind.
With regaid to the food of plants derived

from the atmosphere, the supply is pretty regu-

lar; at least, in as far as the gases are concerned ;

for they are not found to vary materially in their

proportions on any part of the surface of the

globe : but the quantity of moisture contained

in the atmosphere is continually varying, so that

in the same season you have not always the same

quantity, though, in the course of the year, the

deficiency is perhaps made up. From the at-

mosphere, therefore, there is a regular supply
of vegetable food kept up by nature for the sup-

port of vegetable life, independent of the aid of

man : and if human aid were even wanted, it

does not appear that it could be of much avail.

But this is by no means the case with regard
to soils ;

for if soils are less regular in their com-

position, they are at least more within the reach

of human management. We have already seen

the materials of which soils are composed : but

what are the proportions of the materials in soils

best suited for culture ? According to the analy-
sis of Bergman, the soil best suited for culture

contains four parts of clay, three of sand, two

of calcareous earth, and one of magnesia: and,

according to the analysis of Fourcroy and Has-

senbratz, 9216 parts of fertile soil contained 305

parts of carbon, together with 279 parts of oil
;

of which, according to the calculations of La-

voisier, 220 parts may be regarded as carbon :

80 that the whole of the carbon contained in the

soil in question, may be estimated at about 625

parts, exclusive of the roots of vegetable, or to

about iV of its weight.

According to Mr Young, equal weights of

different soils, when dried and reduced to powder,

yielded by distillation quantities of air some-

what corresponding to the ratio of their values.

The air was a mixture of fixed and inflammable

nirs, proceeding probably from decomposition of

the water ; but partly, perhaps, from its capacity
of abstracting a portion of air from the atmos-

phere, which the soil at least is capable of doing.

The following is the analysis of a fertile soil,

as occuning in the neighboui-hood of Bristol.

In 400 grains, there were of

Water 52

Sillcious 8and 240

Vegetable fibre ; 5

extract 3

Alumine 48

Slagnesia 2

Oxide of iron 14

Cale;ircous earth 30

Loss 6

Total 400

But Mr Kirwin has shown in his Geological

Essays, that the fertility of a soil depends in a

great measure upon its capacity for retaining
waterJ and if so, soils containing the same in-

gredients must bo also equally fertile, all other

circumstances being the same; though it is plain
that their actual fertility will depend ultimately

upon the quantity of rain that falls, because the

quantity suited to a wet soil cannot be the same
that is suited to a dry soil. And hence it often

happens that the ingredients of the soil do not

correspond to the character of the climate. Silica

exists in the soil under the modification of sand,
and alumine under the modification of clay.
But the one or the other is often to be met with

in excess or defect. Soils in which the sand

preponderates retain the least moisture; and soils

in which the clay preponderates retain the most;
the fonner are dry soils ; the latter are wet soils.

But it may happen that neither of them is suffi-

ciently favourable to culture; in which case,

their peculiar defect or excess must be supplied
or retrenched, before they can be brought to a

state of fertility.

But soils in a state of culture, though consist-

ing originally of the due proportion of ingre-

dients, may yet become exhausted of the prin-

ciple of fertility by means of too frequent crop-

ping, whether by repetition or rotation of tht

same, or of different crops. And in this case,

it should be the object of the phytologist, as well

as of the practical cultivator, to ascertain by
what means fertility is to be restored to an ex-

hausted soil ;
or communicated to a new one.

In the breaking up of new soils, if the ground
has been wet or marshy, as is frequently the

case, it is often sufficient to prepare it merely by
means of draining off the supei-fluous and stag-

nant water, and of paring and burning the turf

upon the surface. This mode of preparation is

at present much practised throughout England,
but particularly in Yorkshire and Lincolnshire,

as being the best suited to the character of the

soil of these counties that remains to be taken

into cultivation.

If the soil has been exhausted by too frequent
a repetition of the same crop, it often happens
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tliat a change of crop will answer the purpose
of the cultivator; for although a soil may be ex-

hausted for one sort of grain, it does not neces-

sarily follow that it is also exhausted for another.

And, accordingly, the practice of the farmer is

to sow his crops in rotation, having in the same

field a crop, perhaps, of wheat, barley, beans,

and tares in succession
;
each species selecting in

its turn some peculiar nutriment, or requiring,

perhaps, a smaller supply than the crop that has

preceded it. But even upon the plan of rota-

tion, the soil becomes at length exhausted, and

the cultivator obliged to have recourse to other

means of restoring its fertility.

In this case, an interval of repose is consider-

ably efficacious, as may be seen from the increased

fertility of fields that have not been ploughed

up for many years, such as those used for pas-
ture ; or even from that of the walks and patlis

in gardens when they are again broken up.
Hence also the practice of fallowing, and of

trenching or deep plougliing, which must have

nearly the same effect.

If any one asks how the fertility of a soil is

restored by the means now stated, it will be

sufficient for the object of the present section to

reply that, in the case of draining, the ameliora-

tion is effijcted by means of its carrying off all

Buch superfluous moisture as maybe lodged in the

soil, which is well known to be prejudicial to

plants not naturally aquatics, as well as by ren-

dering the soil more fiiTn and compact. In the

case of burning, the amelioration is effected by
means of the decomposition of the vegetable
substances contained in the turf, and subjected
to the action of the fire, which disperses part
also of the superfluous moisture, but leaves a

residue of ashes favourable to future vegetation.
In the case of the rotation of crops, the fertility
is not so much restored as more completely de-

veloped and brought into action; because the

soil, though exhausted for one species of gi'ain,

is yet found to be sufficiently fertile for another,
the food necessary to each being different, or re-

quired in less abundance. It has also been sup-

posed that plants growing long in the same soil,

throw out a particular excretion, which is inim-

ical to jdants of the same species, though harm-
less to those of different families and species.

In the case of the repose of the soil, the res-

tored fertility may be owing to the decay of

vegetable substances that are not now carried

off in the annual crop, but left to augment the

proportion of vegetable mould; or to the accum-

ulation of fertilizing particles conveyed to the

soil by rains; or to the continued abstraction of

oxygen from the atmosphere. In the case of

fallows, it is owing undoubtedly to the action of

the atmospheric air upon the soil, whether in

rendering it more friable, or in hastening the

putrefaction of noxious plants ; or, it is owing

to the abstraction and accumulation of oxygen.

In the case of trenching, it is owing to the Id-

creased facility with which the roots can now

penetrate in the proper depth ;
and in the caso

o-i deep ploughing, it is owing, as it would ap-

pear, to the same cause.

But it often happens that the soil can no longer

bo ameliorated by any of the foregoing means,
and in this case there mu.;t bo a direct and actual

application made to it of such substances as aro

fitted to restore its fertility. And hence the in-

dispensable necessity of manures, which consist

chiefly of animal and vegetable remains that are

burled and finally decomposed in the soil, from

which they aro afterwards absorbed by the root

of the plant, in a state of solution.

But as carbon is the principal ingredient fur-

nished by manures as contributing to the nour-

ishment of the ^lant, and is not itself soluble in

water, nor even disengaged by fermentation in a

state of purity; under what state of chemical

combination is its solution effected ? Is it ef-

fected in the state of charcoal? It has been

thought, indeed, that carbon in the state of

charcoal, is soluble in water; because water from

a dunghill, when evaporated, constantly leaves

a residuum of charcoal, as was first ascertained

by the experiments of Ilassenfi-atz. But there

seem to be reasons for doubting the legitimacy
of the conclusion that has been drawn from it ;

for Senebier found that plants whose roots were

immei-sod in water, took up less of the fluid in

proportion as it was mixed- with water from a

dunghill. Perhaps then the charcoal of water

from a dunghill is held merely in suspension,

and enters the plant under some other modifica-

tion.

But if carbon is not soluble in water in the

state of charcoal, in what other state is it solu-

ble. It is soluble in the state of carbonic acid

gas. But is this the state in which it actually

enters the root? On this subject physiologists

have been somewhat divided in opinion. Sene-

bier endeavours to prove that carbonic acid gas,

dissolved in water, supplies the roots of plants

with almost all their carbon, and founds his ar-

guments upon the following facts :
—In the first

place it is known that carbonic acid gas is solu-

ble in water; in the second place it is known to

be contained in the soil, and generated by the

fermentation of the materials composing man-
ures

;
and in the next place it is known to be

beneficial to vegetation when applied artificially

to the roots, at least in a certain degree. This

is evident from the following experiment of

Ruekert, as well as from several experiments of

Saussure's, previously related. Ruekert planted
two beans in pots of equal dimensions, filled

with garden mould; the one was moistened with
distilled water, and the other with water im-

pregnated with carbonic acid gas. But the lattot
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appeared above ground nine days sooner than

the former, and produced twenty-five beans ;

while the fonner produced only fifteen. Now the

result of this experiment, as well as the preced-

ing facts, is evidently favourable to the pre-

sumption of Senebier, and shows that, if carbonic

acid is not the state in which carbon enters the

plant, it is at least a state preparatory to it ; and

there are other circumstances tending to corro-

borate the opinion resulting from the analysis of

the ascending sap of plants. The tears of the

vine, when analysed by Senebier, yielded a por-
tion of carbonic acid and earth

;
and as the as-

cending sap could not be supposed to have yet

undergone much alteration, the carbonic acid,

like the earth, was probably taken up from the

soil.

But this opinion, which seems to be so finnly
established upon the basis of experiment, Ilas-

senfratz strenuously controverts. According to

experiments which he had instituted witli an

express view to the investigation of this subject,

plants which were raised in water impregnated
with carbonic acid, differed in no respect from
such as grew in pure water, and contained no
carbon that did not previously exist in the seed.

Now if this were the fact, it would be decisive

of the point in question. But it is plain from
the experiments of Saussure, as related in a pre-

ceding section, that Hassenfratz must have been

mistaken, both with regard to the utility of

carbonic acid gas as furnisliing a vegetable ali-

ment, and with regard to the augmentation of

carbon in the plant. The opinion of Senebier,

therefore, may still be correct.

It must be acknowledged, liowever, that the

subject is not yet altogether satisfactorily cleared

up; and that carbon may certainly enter the

plant in some state different from that either of

charcoal in solution, or of carbonic acid gas. Is

not the carbonic acid of the soil decomposed
before entering the plant? Tbis is a conjecture of

Dr Thomson's, founded upon tlie following facts:

The green oxide of iron is capable of decom-

posing carbonic acid; and many soils contain

that oxide. Most soils indeed, contain iron,

either in the state of the bro-\vn or green oxide,
and it has been found that oils convert the bro\vn

oxide into green. But dung and rich soils con-

tain a quantity of oily substance. One effect of

manures, therefore, may be that of reducing the
brown oxide of iron to the green, thus rendering
it capable of decomposing carbonic acid gas, so

ns to prepare it for some new combination, in

which it may serve as an aliment for plants.
All this, however, is but a conjecture; and it is

more probable that the carbonic acid of the soil

enters the root in combination with some other

substance, and is afterwards decomposed witliin

the plant itself.

CHAP. XIX.

OF VEOETADLE VITALITr.

Vegetables, as we have already remarked,
differ entirely from mineral bodies, in possessing
an organized structure; and in obeying laws

totally different from those which regulate in-

organic matter. In tliis respect, they nearly re-

semble animal bodies; and hence, both are said

to be endowed with life or vitality. So little is

known, however, of the nature of this vitality,

either in animals or vegetables, that it need not

be surprising if a variety of conflicting theories

have been formed by physiologists, to account

for its primary cause. While some affirm that

the vital actions are the result simply of an or-

ganized structure, acted upon by external stimuli;

others are disposed to believe in a distinct prin-

ciple of vitality, which, acting by peculiar laws,

moulds and regulates inorganic matter, so as to

exhibit all the phenomena of life.

One of the chief arguments in support of a

principle of vitality, is the fact that organized
bodies are thereby rendered capable of resisting,

and counteracting the ordinary laws of chemical

affinity. This circumstance, which seems to

have been first established by Humboldt, is obvi-

ously applicable to the case of animals; as is

proved by their processes of digestion and as-

simulation, whereby the food is converted into

chyle and blood, as well as from tlie various se-

cretions of their several organs, effecting tho

growth and development of the individual, in

direct opposition to the laws of chemical affinity,

which, as soon as this principle of vitality ceases

to operate, immediately begin to give indications

of their action in the incipient symptoms of the

putrefaction of tho dead body, and its ultimate

resolution into the elements of which it was
formed. Tliis rule is also applicable to vegeta-

bles, as is illustrated in a similar manner by tlie

ascent of the sap, and its ultimate elaboration

into the various substances proper to the plant,

by a series of operations contrary both to the

laws of gravity and chemical action. At the

death of the plant, too, and on the cessation of

its principle of vitality, the usual chemical

agencies are resumed, and a similar decomposi-
tion takes place, as in the case of animals.

The vegetable economy, therefore, exliibits phe-
nomena totally different from that which char-

acterises minoi'al and inorganic bodies. Vegeta-
ble life, therefore, is uphold by different and

peculiar laws; and it may be, is in its essence a

peculiar principle, distinct from the matters

which it moulds and forms into various shapes
and textures. Vegetable life, then, is charac-

terised by the following properties.

Excitability, A remarkable property of or-
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ganised vegetable structure, is its susceptibility

of being acted on by external stimuli, whereby
all the phenomena of vegetable life are CiJled

into existence. These stimuli are light, heat,

and electricity; and wo shall consider their in-

fluence separately.

Light. The action of light is very percepti-

ble in plants, as affecting their leaves, stems,

flowers, and even roots. It is to this influence

of light that the bending of the stem and leaves

of plants is attributable, producing in them, as

it were, a direct motion towards the luminous

quarter. Bonnet planted three beans for the

purpose of comparative experiment; one in the

open air, another in a tube of glass covered at

the top; and a third in a tube of wood covered

at the top also. The first plant was strong and

luxuriant, the second was also strong, and in-

clined towards the sun; but the third, though it

grew tall, was pale and sickly. Hence it is, upon
the principle of the exclusion of light, that

plants are blanched, as in the case of the blanch-

ing of celery. The direction and luxuriance of

the branches depend also upon the influence of

light, as may be remarked in all plants growing
in hot-houses, the branches of which are not so

conspicuously directed either to the heated place
in quest of lieat, or to the door or open sash, in

quest of air, as to the sun by a mj'sterious attrac-

tion for his light. It may be observed also, that

the branches of vegetaljles turned towards the

south, are ahvaj-s more luxuriant than those on
the north, or at least, on that side which is most

fully exposed to the influence of light.

The position of the leaf is also strongly aff^ected

by the action of light, to which it uniformly
turns its upper surface. This may be observed

in trees trained to a wall, from which the upper
surface of the leaf is necessarily always averted,

being on a south wall turned to the south; and
on a north wall turned to the north. And if

the upper surface of the leaf is forcibly turned

towards the wall, and confined in that position
for a length of time, it will soon assume its

original position upon regaining its liberty, but

particularly if the atmosphere is clear. Bonnet
tried to retain a leaf in its inverted position, by
means of twisting the leaf stalk; but it was

always found to untwist itself again in the course

of a sliort time, and again to present its upper
surface to the sun or light. This it was some-
times found to do, even in the night; but always
the most expeditiously in young subjects. If

the experiment is often repeated, the leaf resumes
its original position with moi'e difficulty, and
exhibits evident marks of being injured by the

exertion, in the appearance of several black

spots about the veins of the under surface, and
in the scaling off of the cuticle. All leaves,

however, are not equally susceptible to the action

of the stimulus of light. Thus the leaves of

the common mallow show few signs of this sus-

ceptibility; and it is the same with all those

leaves of a nan'ow shape. The leaves of tlie

misletoe have never been known to resume s

former position in consequence of any change in

the position of the branch, because, as Smith

observes, they are perhaps equally susceptible

on both sides. Succulent leaves, notwithstand-

ing their thick and firm texture, are said to be

particularly susceptible ;
and if the leaf of the

vine is even separated from a branch, and sus-

pended by a fuie thread, so as that the upper
surface shall be turned from the light, it will

yet gi-adually alter its position till it comes round

again to it. This experiment requires to bo

made with great care and delicacy, lest the leaf

should be made to turn by means of the effect

of the atmosphere upon the thread.

lu speculating on these effects, it may be asked
if light is here the sole agent; or, whether some-

thing may not also be due to the influence of

heat and moisture. To set this question at rest.

Bonnet placed several plants in a heated stove,

and he found that the stems were not turned to

the side from whence the greatest heat proceeded,
but to a small opening in the stove, admitting
the light. He also found that the leaves of the

vine turned towards the light exactly in the same
manner when placed in watei*, as when left in

the open air; whence it maybe naturally infeiTed,

that to the influence of light alone is due the

motions of plants already described.

But as light produces such effects upon the

leaves, so darkness, or the absence of light, pro-
duces an effect quite the contrary ;

for it is well

known that the leaves of many plants assume a

very different position during the night from what

they have in the day. This is particularly the

case with winged leaves, which, though fully ex-

panded during the day, begin to droop and bend

down about sun-set, and during the fall of the

evening dew, tiU they meet together on the in-

ferior side of the leaf-stalk, the terminal lobe, if

the leaf is furnished with one, folding itself

back till it reaches the first pair; or the two side

lobes, if the leaf is trifoliate, as in the case of

common clover, which fact seems to have been first

observed by the daughter of Linna:us. So also

the leaflets of the false acacia and liquorice hang
down during the Jiight, on each side of the mid-

rib, but do not meet beneath it. The leaves of

the sensitive plant {inimosa piidicd) fold them-
selves up along the common foot-stalk, so as to

overlap one another. But, perhaps, this effect

is produced partly by the agency of moisture, as

it is accelerated by dews and rains, and may even

be occasioned by artificial watering. On referr-

ing to our account of the theories of Dutrochet
of endosmose and exosmose, already given, some
farther light on this subject may bo obtained.

During the absence of light, too, it is highly
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[irobable that plants undergo a change in their

functions; or that, during this period, they per-

fonn a process analogous to breathing, giving out

their excess of carbonic acid, and taking in a

<iuantity of oxygen; whereas, during tlio day,
tlieir digestive process consists in decomposing
carbonic acid and water, and liberating a quantity
of superfluous oxygen.
The action of light is the cliief agent in the

expansion of the blossoms of flowers. Many
plants do not fully expand their petals except
when the sun shines; and hence they alternately

open them during the day, and shut them up
(luring the night. Tliis is distinctly observable

in the case of the gai'den pea, and other papilion-
aceous flowers, which spread out their wings in

fine weather to admit the rays of the sun, and

again fold them up as the night approaches. It

may be exemplified also in all compound flowers,

as in the dandelion and hawkwced. But the

most remarkable case of the kind is that of the

celebrated lotus, or lily of the Nile, as described

by Theophrastus and Pliny. This plant is re-

presented as raising and expanding its blossom

during the day, and closing and sinking down
beneath the surface of the water at night, so as

to be beyond the grasp of the hand, and thus

remaining till morning again calls it up to the

air and light.

But though the opening and shutting of the

blossoms of plants takes place on the change
from day to night; yet all plants do not open
and shut them at the same time exactly. Plants

of the same species are, however, wonderfully

regular, even to an hour, other circumstances

being the same; and hence lias been constructed

what botanists call
"
Flora's Time piece." Flowers

requiring a slight stimulus of light, open early
in the morning, others requiring more and more

open in succession until noon. Many do not

fully expand till mid-day, or a little later
;
and

some, whose extreme delicacy cannot bear the

action of full light at all, open only at night;
of tliis nature is the cactits grandiflora, ov night

blowing cercus.

Some, however, have doubted whether light
be the sole agent in this expansion of the blos-

soms, as it has been observed that equatorial
flowers open always at the same hour ; and that

tropical flowei-s change their hour of opening

according to the length of the day. It has been

observed also, that the flowers of plants that

have been removed from a warmer to a colder

climate, expand at a later hour in the latter. A
flower that opens at six in the morning at Sene-

gal, will not open in France or England till eight
or nine, nor in Sweden till ten. A flower that

opens at ten at Senegal, will not open in France
or England till noon, or later, and in Sweden it

will not expand at all. Neither will a flower

open at all in England or France, which delays

its expansion in Senegal till noon or later. This

seems as if a certain amoimt of heat were as

necessary as light, though the opening of such

as blow only at night cannot be attributed to

either of these stimulants. It is highly proba-
ble that the expansion of some flowers depends
as much on other conditions of the air, as

on the presence or absence of light and heat,

such as its moisture or dryness, and its electric

condition. Hence it is, that their opening or

shutting betokens meteorological changes. Thus,
if the Siberian sow-thistle shuts at night, tlie

ensuing day will be fine; and if it opens, it will

be cloudy and rainy. If the African marygold
continues sliut after seven o'clock in the morn-

ing, rain may be soon expected; and if the con-

volvulus arvcnsis, calendula flumalis, or anagallis

arvensis, are even already open, they will shut

upon the approach of rain, the last of which,
from its nice susceptibility in this respect, has

been called " the poor man's weather glass."

Some flowers not only indicate the same in-

fluence by expanding under his presence, but

they also follow him in his course, by bending
or turning gi'adually from the east to the west as

the day advances; and thus, looking towards the

cast in the morning, towards the south at noon,
and to the west in the evening, while during tha

night they again return to their eastern position,

to meet the rising luminary. Such flowers have

been called heliotropes, on account of their thus

following the couree of the sun; and the move-
ment they thus make has been called by the as-

tronomical term of theiv nutation. The ancients

had remarked this circumstance long before they
had made any considerable progress in botany;
and it had even been interwoven into their

mytholog}', having, according to their legends,

originated in one of the metamorphosis of early

ages. Clytia, inconsolable for the loss of the

affections of Sol, by whom she had been for-

merly beloved, and of whom she was still en-

amoured, is represented as brooding over her

griefs in silence and solitude; where refusing all

sustenance, and seated upon the cold ground,
with her eyes invarialily fixed on the sun during
the day, and watching for his return during the

night, she is at length transformed into a flower,

retaining as much as a flower can retain it, the

same unaltered attachment to tlie sun. This is

the flower which is denominated the licliotrope

by the ancients, and described by Ovid as "the
flower which turns to the sun." But it mast
be remarked that the flower thus alluded to by
Ovid, cannot be the heliotrope of the moderns,
because Ovid describes it as resembling the violet ;

much less can it be the modem sun-flower, which
is a native of America, and could not conse-

quently have been known to the Latin poet; so

that the true heliotropium of tlie ancients yet
remains unascertained. Bonnet has remai-ked
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that the ripe ears of com which bend down with

the weight of grain, scarcely ever incline to the

north, but always more or less in a southerly

direction; of the accuracy of which remark, any
one may easily satisfy himself by looking at a

field of wheat ready for the sickle
;
he will find

the whole mass of ears nodding, as if with one

consent, to the south. The immediate cause of

the phenomena, has been supposed to be a con-

traction of the fibres of the stem or flower stalk,

on the side exposed to the sun; and the contrac-

tion has been thought by De la Hire, and Dr

Hales, to be occasioned by an excess of transpira-

tion on the sunny side, which is probably near

the truth.

Heat. A certain medium degree of heat is

essential to the first development of the vegetable

germ, and to the future life of the plant.

No plants will vegetate at a temperature so

low as 32°, or freezing point of Fahrenheit; and

few will bear a higher temperature than 150 or

IGO, although instances have been adduced of

plants vegetating in situations wliere the tem-

perature, in consequence of volcanic action and

boiling springs, was not less than 212. The

points we have indicated, however, maybe looked

upon as the extremes of vegetable existence. It

is ti-ue plants, like animals, can bear a much

greater degree of cold than that of 32°; but any
temperature, much under this, suspends their

vegetative powers for the time, which are only
resumed after an elevation of temperature where
the j uices of the soil on which they live are in

Buch a fluid state as to be capable of being ab-

sorbed by their roots.

The influence of heat, too, has a marked ef-

fect on the development of the different parts of

plants; and thus leaves, blossoms, and fruit make
their appearance in successive periods or seasons.

From this circumstance, Linnteus constructed

his Calendar of Flora, which comprehends a

view of the successive periods at which plants
blossom and produce fruit. With regard to the

frondescence, it must be evident to all that plants
do not produce their leaves at the same time.

Thus, the honey-suckle protrudes them in the

month of January; the goosebeny, currant, and

elder, in the end of February, or beginning of

March; the willow, elm, and lime tree, in April;
and the oak and ash, which are always the latest

among trees, iu the beginning or towards the

middle of JIay. Many annuals do not come up
till after the summer solstice ; and many mosses
not till after the commencement of w inter. This

gradual and successive unfolding of the leaves

of dilferent plants, seems to arise from the peculiar

susceptibility of the species to the action of heat,
as itrequircsagreaterorlessdegreeof it to give the

proper stimulus to the vital energies of the plants.
But a greatmany circumstances will always concur

to render the time of the unfolding of the leaves

somewhat irregular, because the mildness of tho

season is by no means uniform at the same per-

iod of advancement; and because the leafing of

the plant depends upon the peculiar degree of

temperature, and not upon the return of a par-

ticular day of the year. Hence it has been

thought that no rule could be so good for direct-

ing the husbandman in the sowing of his several

sorts of gi'ain, as the leafing of such species of

trees as might be found by observation, to cor-

respond best to each sort of grain respectively
in the degree of temperature required.

Linnseus, who instituted some observations

on tho subject, about the year 1750, with a view

chiefly to ascertain the time proper for the sow-

ing of barley in Sweden, regarded the leafing

of the beech tree as being the best indication

for that gi'ain, and recommended the institution

of similar observations with regard to other sorts

of grain, upon the ground of its great impor-
tance to the husbandman. But however plausi-

ble the rule thus suggested, may be in appear-

ance, and however pleasing it may bo in contem-

plation, it is not likely that it will ever be much
attended to by tho husbandman, because nature

has furnished him with indications that are still

more obvious in the very evidence of his own

feelings, as well as perhaps more correct; as all

trees of the same species do not come into leaf

precisely at tho same time, and as the weather

may change even after the most propitious indi-

cations.

The flowering of the plant), like the leafing,

seems to depend upon the degree of temperature
induced by the returning spring, as the flowers

are also protruded jiretty regularly at the same
successive periods of the season. The mezereon

and snow drop blossom in February, tho prim-
rose in the month of March, the cowslip in

April, the great majority of plants in the months

of May and June ; many in Juh^, August, and

September; somg not till the month of October,

as the meadow saffron; and a few not even tUl

winter, as the arbutus and laurestinus. Such

at least is the period of their flowering in this

country; but in warmer climates they are earlier,

and in colder regions later.

In tropical countries, where the temperature
is steadily at a high elevation, it often happens
that plants will blossom more than once in the

year, because they do no more require to wait

till the temperature is raised to a certain height,

but merely till the development of their parts

can be effected on tho regular operations of nature

under a temperature already sufficient. For the

greater jiart, however, they flower during our

summer, though plants in opposite hemispheres,
flower in opposite seasons. In all climates,

however, the time of flowering depends also

much on the elevation of the place above the

level of the sea, as well as on other causes affect-



126 HISTOUY OF THE VEUETABLE KINGDOM.

Ing the degree of heat. Hence plants occupying
the polar regions, and plants growing on the

summits of high mountains of southern latitudes,

are in flower at the same season. And hence

the same species of flowers are later of blossom-

ing in North America, than in the same latitudes

ill Europe, because the surface of the earth is

higher, or the wintere more severe.

There is also much diversity in the degree of

warmth, and its duration necessary for the ma-
turation of the fruits of vegetables, as well as

for their frondescence and flowering. But the

plant that flowers the soonest, does not alwaj-s

ripen its fruit the soonest. The hazel tree, which
blows in February, does not ripen its fruit till

autumn, while tlie cherry, which does not blow

till May, ripens its fruit in June. It may be

regarded, however, as the general rule, that if a

plant blows in spring, it ripens its fruit in sum-

mer, as in the case of the cuiTant and gooseberry ;

if it blows in summer, it ripens its fniit in

autumn, as in the case of the vine; and if it

blows in autumn it ripens its fruit in winter.

But the meadow saff'ron, which blows in the

autumn, does not ripen its fruit till tlie succeed-

ing spring. Such are a few of the facts on which

a Calendar of Flora might be fonued. They
have not hitherto been very minutely attended

to by botanists, and perhaps by many may be

reckoned more curious than practically useful.

At all events, all such records afford pleasing
associations connected with the ever varying

phases of the year, and the phenomena are at

least sufiiciently striking as to have attracted the

attention even of savages. Thus, some tribes of

American savages act upon the very principle

suggested by Linnteus, and plant their com when
the wild plum blooms, or when the leaves of

the oak are about as large as a squirrel's em-s.

The names of some of their months are also de-

rived from the stages of vegetation. One is

called the budding month, and another the

flowering month; one the strawbeiTy month,
and another the mulberry month; and theautumn
is designated by a term signifying the fall of the

leaf.

There are also several other ways in which

the agency of heat may be observed, as exciting
the vital energies of plants. Thus, the leaflets

of some of the leguminous plants, when exposed
to the action of an ardent sun, are often erected

into a vertical position on each side of the leaf-

stalk, which they sometimes even pass, so as to

close together. Under similar circumstances

the leaves of the Indian mallow become concave,
and it seems as if the efi^ect were produced

merely, or at least chiefly, by means of heat,
because the same effect may be produced even

by means of the application of a hot iron; and

yet the leaflets of many such plants fold them-
selves back at night, so 'as to meet under the

leaf-stalk. Several species of mimosa also, ex-

hibit a singular phenomenon even in the common

foot-stalk,which isfound to have a sort of natural

movement dependent upon the temperature, so

that it is elevated in the course of the day, and

depressed at night. According to the obsen'a-

tions of Du llamel, at nine o'clock in the morn-

ing of a September day, the weather being mo-

derately fine, the foot-stalk of a leaf of mimosa

pudica, formed by its position an angle of 100°;
with the lower part of the stem at noon, it

formed an angle of 212°; at tlu-ee in the after-

noon it had fallen to an angle of 100°; and dur-

ing the night it fell to an angle of 90°, thus in-

dicating an evident susceptibility to the stimulus

of heat.

As a summer heat is necessary to the full

and perfect exertion of the functions of vege-

tables; so the depression of temperature conse-

quent upon the cold of winter, has been thought
to suspend the exertion of those functions alto-

gether. But this opinion requires some limita-

tion; for some plants expand their leaves and

flowers even in winter, such as many of the

mosses ;
and others develope their buds during

this season, in which there is a regular and

gradual progress of vegetation till they expand
in spring. The sap, it is true, flows much less

freely, but is not entirely stopped. Hales lopped
ofl^ some branches from the hazel, and vine, and

jessamine, respectively, in course of the winter,

and covered the section of the separated branches

with mastic; and in a few days these branches

were found to have lost considerably in weight;
whence he inferred the motion of the sap, be-

cause it seems reasonable to suppose, that this

dissipation of sap would have been repaired, il

the branches had remained on their parent trees,

Du Hamel planted some J'oung trees in the

autumn, cutting ofl^ all the smaller fibres of the

root, with a view to watch the progress of the

formation of new ones. At the end of every

fortnight he had the plants taken up and ex-

amined with all possible care, to prevent injuring

them; and found, that when it did not actually

freeze, new roots were unifonnly developed.

Hence it follows, that even during the period of

winter, when vegetation, to all appearance, seems

totally at a stand, the tree being stripped of its

foliage, and the herb apparently withering in

the fiozen blast, still the energies of vegetable

life are exerted, and still the vital functions are

at work, carrying on, in the interior of the plant,

concealed from human view, and sheltered from

the piercing frosts, operations necessary to the

presei-vation of vegetable life, or development of

future parts ; though it requires the returning

warmth of spring to give that degi-ee of velocity

to the juices which sliall render their motion

evident to man, as well as that expression of the

whole plant, which is the most evident token of
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life; just in the same way as tlie processes of

digestion, assiniulation, and circulation are carried

on in tlie sleeping animal.

Heat, then, is a most important stimulus in

the operations of the vegetable functions, accel-

erating the motion of the sap, and exciting all

the other actions; for the sap flows much more

copiously as the warmth of the season increases;

or as the artificial temperature of the hot-house

is raised. At the same time, it is ascertained

that excessive heat impedes the progress of vege-
tation as well as extreme cold, both being equally

prejudiciiil. Hence the sap flows more copiously
in the spring and autumn, than in either the

summer or winter months. This may readily
be proved by watching the progress of the growth
of the annual shoot, which, after having sprung

up rapidly in spring, remains for a while sta-

tionary during the gi-eat heat of summer, but is

again elongated during the more moderate tem-

perature of autumn.
Other stimulants have been found to accelerate

the growth of vegetables when dissolved in water,

and applied to the roots or branches. Thus the

germination of peas is accelerated by moistening
them in water impi-cgnated with oxymuriatic
acid gas, a fact first ascertained by Humboldt;
and the vegetation of the bulbs of the hj'acinth
and narcissus is accelerated by the application
of nitre in solution. Dr Barton of Philadel-

phia found that a decaying branch of lirioden-

dron tulipiferum, and a faded flower of the j'el-

low iris, recovered, and continued long fresh,

when put into water impregnated with cam.phor,

though a flower and branches, in all respects

similar, did not recover when put into common
water.

Plants have also the power of generating

heat, and in this respect show a wonderful coin-

cidence with the more perfect vital powers of

animals. The heat of plants is evinced by the

more speedy melting of snow when in contact

with their leaves or stems, compared with what
is lodged upon inorganic bodies, provided the

preceding frost has been sufficiently permanent
to cool those substances thoroughly. MrHunter
detected this heat by the rise of the thei-mometer,

applied in frosty weather, to the internal parts
of vegetables newly opened. And Lamarck
mentions an extraordinary degree of heat evolved

by the arum maculatum, or wake robin, about

the period when the sheath is about to open.
Most plants, at the period of inflorescence, ex-

hibit this internal heat in a greater degree than

at other times.

Electricitt/, There can be no doubt but that

electricity is one of the stimuli of vegetable life,

although its mode of action is not yet ascertained.

Vegetation is seen to increase prodigiously di:r-

ing electric changes of the atmosphere, and es-

pecially in that condition of it when the air is

positively charged with the electric fluid. If

is probable, too, a.s we have explained when

treating of the theory of the ascent of the sap,

that electricity is concerned in this phenomenon,
and perhaps in the elaboration and secretion

of the various vegetable juices and products.
The influence of light on vegetables has al-

ready been explained; and when we call to mind
the recent discoveries by which it is shown that,

in the sun's rays, there are some which exercise

a powerful chemical action on bodies, it may
not be without probability conjectured, that

these chemical rays have a considerable influ-

ence in imparting colour, and promoting the

various chemical changes which take place in

vegetable bodies.

Irritahility. This property of plants con-e-

sponds somewhat to the muscular in-itability of

animals. Plants are not only susceptible to the

action of light and heat, but also to the contact

of external matter. It is true that this suscep-

tibility is not very apparent in the generality
of plants; but in a few, especially the mimosa, or

sensitive plant, a decided shrinking and folding

up of the leaves takes place when they are

touched by the finger, or any other body. The

twisting of tendrils round any other body ;
the

bending of stems and branches ; and, above all,

the extension of roots, as influenced by moisture

or particular soils, are all, however, evident

proof of this irritability.

Du Hamcl made the following experiments,
with a view to ascertain the susceptibility of the

sensitive plant. At eight o'clock in the morn-

ing of a day in September, a leaf-stalk of a sen-

sitive plant, formed with the lower part of the

stem an angle of 1S5°, which, upon being touched,
fell to an angle of 80°: an hour afterwards it rose

again to 185°; and upon being touched a second

time, it fell again also to 80°. An hour and a

half afterwards it rose to 145°, and upon being
touched fell to 135°, where it remained tiU five

o'clock in the evening, when upon being touched

it fell to 110°. Hence it follows, that the sus-

ceptibility is greatest in the morning, or during
the heat of the day ;

but the leaf recovers itself

sooner or later, according to the vigour of the

plant, the season of the year, and temperature
of the atmosphere, as well as the hour of the

day at which the experiment is made, though
it does not always recover itself in the sanie waj^ ;

for sometimes the common foot-stalk recovers

first, sometimes the lateral foot-stalk, and some-

times the leaflets themselves.

The leaves of dioiiaea imiscipula, or Venus

fly-trap, are also extremely susceptible to the

action of accidental stimuli. They are all

radical, and approaching to battledore-shaped,
with a sort of circular process at the apex,
wliich is bisected by a tendril, and ciliated with

fine hairs like an eyelash. This circular process is
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the seat of irritability, and if it is touched witli

any sliaip pointed instrument, or if an insect

alights upon it,tlie segments 66,

immediately collapse, and ad-

here so closely that the in-

sect is generally squeezed to

death in its gi'asp, or at the

least, detained a prisoner. A
similar susceptibility to the

action of accidental stimuli,
lias been observed in the leaves

of the several British species
of drosera or sun devr. But
sometimes the irritability re-

sides in the flower, and has its

seat either in the stamens or style. The foi-mer

case we have already alluded to in the blossoms of

the common barberry, the stamens of which,
when undisturbed, lie reclined upon the petals
which shelter the anthers under their concave

tips. But no sooner is the inner side of the

filament touched either accidentally or inten-

tionally, with any sharp pointed substance, than

the stamen immediately bends itself inwards,
till its anther strikes against the stigma. This

fact had been long familiar to botanists; but it

remained to be ascertained whether the suscep-

tibility in question was confined to the inner

side of the filament mei'cly, or whether it per-

vaded the whole stamen. With this object in

view. SirJ. E. Smith havingprocured some flowers

fully blown, on the 25th of May, examined them
with great care ; and after applying the point of

a quill or fine bristle, with all possible delicacy,

to every part of the surface of the stamen, he

found that it no where exhibited any indications

of susceptibility, except on the inner side of the

filament, and towards the base. It had been

thought that the stamens possessed this property

only at the time of shedding the pollen; but Sir

J. E. Smith found that they possess it at all ages,

and evenwhen the petal with its annexed filament

has fallen to the ground, they gradually re-

cover their original situation, and are capable of

being again stimulated as before. The stamens

of cactus tuna, a soi-t of Indian fig, are said to

be endowed with a similar irritability. If a quill

or feather is drawn across its long and slender

filaments which surround the germen in great

numbers, they will immediately begin to bend
to the one side, and wiU in a short time sink

down to the base of the flower. The case in

which the seat of irritability is confined to the

stylo is exemplified in stt/Udium fflandulosum,
a native of New Holland. The style of this

flower, which is about an inch in length, is bent
backward a little above the base, in the manner
of the piece of iron that is fixed to the end of a

shepherd's crook, or to the end of the pole of a

chaise, so that the style forms a sort of hoolc

with the flower-stalk, the stigma being reflected

so as in many cases to touch it. But if the

stigma is itself touched with the point of the

finger or other suitable instrument, tlie style is

immediately put into motion, and flies back till

it bends itself as much in a contrary direction,

and on the other side of the flower as it did in

its first direction.

CHAP. XX.

DISEASES OF VEGETABLES.

Veoetablbs being organized structures, are

liable to disease as well as animals. The min-

uteness and delicacy of their internal cells and

tubes render them frequently liable to disorgan-

ization; and their soft and succulent exteriors

are continually exposed to abrasions and injuries

from the contact of other bodies. Besides these,

the influence of the atmosphere, as regards its

moisture and dryness, or electric condition, ma-

terially affects the health and vigour of plants.

Vegetables, like animals, are also liable to the

attacks of parasites ; and thus fungi or minute

plants, and insects and animalcules, have a very

prejudicial effect upon many plants. The diseases

of vegetables have been classed under the fol-

lowing heads : blight, smut, mildew, honeydew,

dropsy, flux of juices, gangrene, etiolation, suffo-

cation, contoi-tion, consumption.

Blight. This is one of the most common
diseases which affect vegetables, and yet one on

the nature of which the greatest differences of

opinion have prevailed. The disease seems to

have been observed by, and to have been familiar

to the ancient Greeks. They regarded it as a

scourge from heaven, or from their enraged

deities; and therefore did not trouble themselves

in the investigation of its nature or cause. It

was familiar to the Romans also, under the

name of ruhigo, or rust; and this people regarded
it in the same light as the Greeks, believing it,

however, to be under the special influence of a

particular deity named Ruhigus, whom they

solemnly invoked in order to keep this calamity
from their trees and corn fields. In modern

times it is not less well known ; yet still its true

nature remains matter of speculation. The

fact is, that there may perhaps be several varie-

ties, and the disease all arising from different

causes,

Dr Keith has endeavoured to point out at

least three species, 1st, Blight ai'isingfrom cold

and frosty winds : 2d, from a peculiar vapour,

perhaps originating in certain electric conditions

of the atmosphere : and, ,3d, from the presence of

a minute parasitical fungus.
The first kind of blight is often occasioned by

the cold and easterly winds of spring, which nip
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and destroy the tender shoots of the plant, by
stopping tlie current of the juices. The leaves

which are thus deprived of their due nourish-

ment, wither and fall; and the juices that are

now stopped in the passage, swell and burst the

vessels, and become the food of innumerable

little insects, that soon after make their appear-
ance. Hence they are often mistaken for the

cause of the disease, instead of the consequences
of it; the farmer supposing they are wafted to

liim on the east wind, while they are only fos-

tered in the superabundant and obstructed juices,

which form an appropriate nursery for their eggs
and young. These propagating, will undoubt-

edly contribute to the extension of the disorder,

as they increase in proportion to the supply of

suitable food.

A similar disease is also occasioned by the

early frosts of spring. If the weather is pre-

maturely mild, the blossom is forced before its

time, a circumstance which, though hailed by
the inexperienced with pleasure, is yet viewed

by the judicious with fear. For it frequently

happens that this premature blossom is totally

destroyed by subsequent frosts, as well as both

the leaves and shoots; which consequently wither

and fall, and injure, if theydo not actually kill the

plant. This evil is also often augmented by the

unskilful gardener, even in attempting to pre-
vent it, that is, by matting up his trees too

closely, or by keeping them covered in the course

of the day, and thus rendering the shoots so

tender, that they can scarcely fail to be destroyed

by the next frost.

The second kind of blight generally happens
in summer, when the grain has attained to its

full growth, and when there are no cold winds
or frosts to occasion it. Such was the blight
that used to damage the vineyards of ancient

Italy, and which is yet found to produce great
destruction in the hop plantations and wheat
fields of Britain.

The Romans had observed that it generally
happened after short but heavy showers, occur-

ring about noon, and followed by clear sunshine
about the season of the ripening of the grapes;
and that the middle of the vineyard suffered the

most. This corresponds pretty nearly towhat is in

England called the fire-blast among hops, which
has been observed to take place most commonly
about the end of July, when there has been rain,
with a hot gleam of sunshine immediately after.

The middle of the hop ground is also the most
affected, whether the blight is general or partial;
and is almost always the point in which it ori-

ginates. In a particular case, minutely observed

by Hale, the damage happened a little before

noon, and the blight ran in a line, forming a

right angle with the sunbeams at that time of
the day. There was but little wind, which was,
however, in the line of the blight. Wheat is

also affected with a similar sort of blight, and

about the same season of the year, which totally

destroys the crop.
" In the summer of 1809,"

says Dr Keith,
"

I had watched the progi-ess

of the growth of a field of wheat on rather a

light and sandy soil, merely from having had

occasion to pass through it every Sunday, in

going to serve at church. It came up with every

appearance of health, and also into ear, with a

fair prospect of ripening well. I had taken par-
ticular notice of it on a Sunday about the be-

ginning of July, as exceeding any thing I should

have expected on such a soil; but on the follow-

ing Sunday, I was surprised to find a portion of

the crop on the east side of the field, to the ex-

tent of several acres, totally destroyed, being
shrunk and shrivelled up to less than one-half

the size of what it had formerly been; with an

appearance so withered and blasted, that I for

some time imagined I had got into the wrong
field; the rest of the field produced a fair ci-op."

The third kind of blight seizes on the leaves

and stem, both of herbaceous and woody plants,

such as euphorhia cyparissiis, berheris vulgaris,
and rhammis catharticus; but more generally

grasses, and particularly our most useful grains,

wheat, bai-ley, and oats. It generally assumes

the appearance of a msty-looking powder, that

soils the finger when touched. "On the 25th of

March, 1807," says Dr Keith,
" I examined some

blades of wheat that were attacked with tliis

species of blight ; the appearance was that of a

number of rusty-looking spots or patches, dis-

persed over the surface of the leaf, exactly like

that of the seeds of dorsiferous ferns, bursting
their Indusium. Upon more minute inspection,
these patches were found to consist of thousands

of small globules, collected into groups beneath

the epidermis, which they raised up in a sort of

blister, and at last burst. Some of the globules
seemed as if imbedded even in the longitudinal
vessels of the blade. They were of a yellowish
or rusty brown, and somewhat transparent. But
these groups of globules have been ascertained,

by Sir J. Banks, to be patches of a minute fun-

gus, the seeds of which, as they float in the
.-ur,

(I, stem of mildewed wheat; A, The funfrus magnified.

enter the pores of the epidermis, of the leaf

particularly, if the plant is sickly; or they exist
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in the manure or the soil, and enter by the pores

of the root. Tliis fungus is known among far-

mers by the name of the red rust, and as it af-

fects the stalk and leaves only, it does not ma-

terially injure the crop. There is another species

of fungus known to the ftirmer by the name of

red gum, which attacks the ear only, and is ex-

tremely prejudicial. In the aggregate it consists

of groups of minute globules, interspersed with

transparent fibres; the globules are filled with a

fine powder, which explodes when they are put
into water. It is very generally accompanied
with a maggot of a yellow colour, which pro-
duces a flv, well known as the destructive wheat-

Smia is a disease extremely frequent in cul-

tivated corn. It consists of a conversion of the

farina of the grain, together with the integu-

ments, and even part of the husk or pericarp,

into a black soot-like powder. If the injured
ear is struck with the finger, the powder wiU
be dispersed like a cloud of black smoke; and if

a portion of the powder is wetted hy a drop of

water, and put under the microscope, it will be

found to consist of millions of minute and trans-

parent globules, which seem to be composed of

a clear and glairy fluid, encompassed by a thin

membrane. This disease does not affect the

whole body of the crop ; but the smutted ears

are sometimes very numerously dispersed through
it. Some have attributed it to the soil in which

the grain is sown, to the manure, or to contam-

ination of the seed. This latter is the most

likely cause, a.s Willdenow regards it as origin-

ating in a small fungus plant, which multiplies
and extends till it occupies the whole car. As
a proof that the minute seeds of this fungus

may attach themselves to the grain, it is found

that washing the seed with a solution of arsenic,

or sulphate of copper, of such strength as to

destroy the vegetating power of the parasitic

plant, but not the germ of the grain itself, will

effectually prevent the recurrence of smut. A
modification of this disease usually seizes on

ears of wheat, and is called by the fanner smut-

ball. In this case, the cotyledons only are con-

verted into a black mass, while the enveloping
membranes remain sound. The ear is not much
altered in its external appearance, and the dis-

eased grain contained in it will even bear the

operation of thrashing; and thus the fungi mingle
with the bulk, and of course tend to propagate
the same disease, if the grain be used for seed.

Mildew consists in a thin whitish coating with
which the leaves of vegetables are sometimes

covered, causing their decay and death, and of

conseriuence an interruption of the functions of

the plant. It is frequently found on the leaves

of tmsilago farfara, humulus lupulus, coryhis

avellana, and the white and yellow dead nettle.

It is also found to attack wheat fields, in the

form of a glutinous exudation. According to

Willdenow, it is occasioned either by the growth
of an exceedingly minute fungus, the mucor

eresi/phe of Linnscus, or by a sort of whitish

slime, which a species of aphis, or plant louse,

deposits upon the leaves. Soot is said to pre-

vent its occurrence.

Honey dew is a sweet and clammy substance

which coagulates on the surface of the leaves

during hot weather, particularly on the leaves

of the oak tree and beech; and is regarded by
some as the excrement of the plant louse, while

others look on it as an exudation of the juices

of the plant. The leaves of the beech tree on

the occurrence of an unfavourable wind, become

covered with a glutinous coating, similar in

flavour to the fluid obtained from the trunk, and

in every respect resembling the honey dew of

other plants. Saccharine exudations are fre-

quently found on the leaves of many plants,

though not always distinguished by the name

of honey dew, which term should be applied

only when the exudation is in such excess as to

cause disease. For if it is to be applied to all

saccharine exudations whatever, these must be

included under the term honey dew: the sac-

charine exudation observed on the orange tree,

by De la Hire, together with that on the lime

tree, which is more glutinous; and of the poplar,

which is more resinous, as also that of the cistus

creticus, from which the gum resin labdanum is

collected by means of beating the shrub with

leathern thongs, and of the manna which exudes

from the ash tree of Italy, and the larch of

France. It is also possible that the exudation

of excrement constituting honey dew, may oc-

casionally occur without producing disease; for

if it should happen to be washed off soon after

by rains or heavy dews, then the leaves wiU not

suffer.

Dropsy. When the atmosphere is surcharged
with moisture, or too much water is applied to

the roots of plants, an excess of their juices oc-

curs, which has some resemblance to the dropsy
of animals. That is, their absorbing actions

become too great for their exhaling. Willdenow

describes it as occasioning a preternatural swell-

ing of particular parts, and inducing putrefac-

tion. It occurs chiefly in bulbous and tuberous

rooted plants, which are often found much
swelled after rain. It affects fruits also, which

it renders watery and insipid. It prevents the

ripening of seeds, and occasions an immoderate

production of roots from the stem. Succulent

plants in particular are apt to suffer from too

profuse waterings ;
and the disease thus occa-

sioned is generally incurable. The leaves drop
even though plump and green; and thefiniit rots

before reaching maturity. In this case, the ab-

sorption seems to be too great, in proportion to

the transpiration; while a soil too richly manured.



DISEASES OF VEGETABLES. 131

produces similai- effects. Du Hamel planted
some elms in a soil tliat was particularly well

manured, and accordingly they pushed with

great vigour for some time ; but at the end of

rive or six years they all died suddenly. The
bai'k was found to be detached from the wood,
and the cavity filled up with a reddish coloured

water.

Some trees, but particularly the oak and birch,

are liable to a great loss of sap, either bursting
out spontaneously, owing to a superabundance
of juices, or issuing from accidental wounds.

Sometimes it is injurious to the health of the

]ilant ; while in other cases it has no such effect.

The theory of the ascent of the sup, as proposed

by Dutrochet, and already detailed in these

pages, may perhaps account for diseases of this

nature, by supposing an excess of the action of

endosmose over that of exosmose.

There is a spontaneous extravasation of the

sap of the vine, known by the name of the tears

of the vine, which is not injurious, as it often

happens that the root imbibes sap which the

leaves are not yet prepared to throw off^, because

not yet sufficiently expanded, owing to an in-

clement season; the sap which is first carried up
being propelled by that which follows, ultimately
forces its way through all obstructions, and ex-

udes from the bud. But this is observed only
in cold climates ; for in hot climates, where the

development of the leaves is not obstructed by
cold, they are ready to elaborate the sap as soon

as it reaches them. There is also a spontaneous
extravasation of proper juice in some trees,

which does not seem in general to be injurious
to the individual. Thus, the gum which exudes
from cherry, plum, peach, and almond trees, is

seldom detrimental to their health, except when
it insinuates itself into the other vessels of the

plant, and occasions obstructions. But when
the sap ascends more copiously than it can be

carried
oflF, it sometimes occasions a fissure of

the solid parts, inducing disease or deformity, by
encouraging the extravasation and corruption of

the ascending or descending juices. Sometimes
the fissure is occasioned by means of frost, form-

ing what is called a double alburnum
; that is,

first, a layer that has been injured by the frost,
and then a layer that passes into wood. Some-
times a layer is partially affected, and that is gene-

rally owing to a sudden and partial thaw on the

south side of the trunk, which may bo followed

again by a sudden frost. In this case the albur-

num is split into clefts or chinks,by the expansive
force of the freezing sap. But a cleft thus oc-

casioned often degenerates into a chilblain, that

ilischarges a blackish and acrid fluid, to the great
detriment of the plant, particularly if the sore

is so situated that rain and snow will lodge in it,

ani become putrid. The same injury may be
occasioned by the bite or puncture of insects,

while the shoot is yet tender, and as no vegetiible

ulcer heals up of its own accord, the sooner a

remedy is applied to it the better, as it will, if

left to itself, ultimately corrode and destroy the

whole plant, bark, wood, and pith. The only

remedy is the excision of the part affected, and

the application of a coat of grafting wax.

Gangrene. There are two vaiieties of this

disease. The one ai'ising from an excessive de-

gree of temperature; the other from the extreme

of cold. A very low temperature shrivels and

destroys the vitality of green leaves and shoots,

converting them from the natural green to a

black or brown. The inner bark also becomes

affected from the same cause, and thus the de-

struction of the whole plant follows. The eftiects

of excessive heat are nearly similar, as may be

witnessed in tropical climates, and in our very
hot summera; and even under ordinai'y heat,

when the roots of trees or vegetables are unduly

exposed to the sun.

Sometimes gangrene is caused by the too rapid

growth of a particular branch, depriving the

one that is next it of its due nourishment, aiw

hence inducing its decay. Sometimes i^Jg-'bo-
casioned by pai'asitical plants, as in the case of

the bulbs of saffron, to which a species of lyco-

perdon often attaches itself, and totally corrupts.

The hai-mattan winds of the coast of Africa

kill many plants, by inducing a kind of gangrene
that withers and blackens tlie leaves, and finally

destroys the whole plant.

Plants are sometimes affected with a gangrene,

by which a part becomes first soft and moist,

and then dissolves into foul ichor. This is con-

fined chiefly to the leaves, flowers, and fruit.

Sometimes it attacks the roots also, but rarely

the stem. It seems to be owing, in many cases,

to too wet or too rich a soil
; but it may origin-

ate in contusion, and may be caught by infection.

MenonviUe, in his work on the culture of the

nopal, as the food of the cochineal insect, gives

several interesting notices of this disease. This

writer travelled many years ago through the

Spanish settlements in South America, chiefly

noted for the cultivation of the cochineal insect,

on purpose to transport it clandestinely to some
of the French islands. Such were the supine-
ness and ignorance of the Spaniards, that he

succeeded in conveying not only the living in-

sects, but the bulky plant necessary for their

sustenance, notwithstanding severe edicts to the

contrary. He had attended previously to the

management of the nopal, and made his remarks

on the diseases to which it is liable. Of these,

the gangrene is extremely frequent in the true

nopal of Mexico, beginning by a black spot,
which spreads till the whole leaf or branch rofa

off, or the shrub dies. But the same kind of

plant is often affected with a much more serious

disease, called by Thiery "la dissolution." This



132 HISTORY OF TUE VEGETABLE KINGDOM.

seems to be a sudden decay of the vital principle,
like that produced in animals by lightning. In

an hour's time, from some unknowncausea joint,

a whole branch, or sometimes an entire plant of

the nopiJ, changes from apparent health to a

state of putrefaction or dissolution. One minute
its surface is verdant and shining, the next it

turns yellow, and all its brilliancy is gone. On
cutting into its substance, the inside is found to

have lost all cohesion, being quite rotten. The

only remedy in this case, is speedy amputation
below the diseased part. Sometimes the force

of the vital energy makes a stand as it were,

against the encroaching disease, and throws off

the infected joint or branch, just as we find the

vital powers in animals overcoming the effects

of mortification.

Etiolation. Plants are sometimes affected by
a disease which entirely destroys their verdure,
and renders them pale and sickly. This is called

etiolation; and may arise merely from want of

the agency of light, by which the extrication of

oxygen is effected, and the leaf rendered green.
And hence it is that plants placed in dark rooms,
or between great masses of stone, or in the clefts

of rocks, or under the shade of other trees, look

always peculiarly pale. But if they are removed
from such situations, and exposed to the action

of light, they will again recover their green
colour. Etiolation may also occur from the

depredation of insects nestling in the radicle,

and consuming the food of the plant; and thus

debilitating the vessels of the leaf, so as to render

them unsusceptible to the action of light. This

is said to be often the case with the radicles of

secale cereale; and the same circumstances may
also arise from poverty of soil.

Suffocation. It occasionally happens that ex-

traneous substances may so obstruct the pores
of the epidermis, as to prevent the free exhala-

tion of the juices, and thus produce the disease

called suffocation. Sometimes it is caused by
the accumulated growth of the lichens on the

bark extending over the whole plant, as is seen

frequently in fruit trees. If the young and suc-

culent branches are thus coated, the proper func-

tions of the bark are interrupted and decay, and
death of the tree ultimately takes places. Fruit

trees, on this account, should be carefully cleared

of these parasites.

A similar effect is also produced by insects

which feed on the sap or shoot. Thus the aphis
or plant louse, accumulates in such myriads on
tender shoots, as to exclude the air altogether,
and consume the juices. The coccus hesperidum,
and acarus tellarius, are parasitical insects, which
infest hot-house plants, the latter by spinning
a fine and delicate web over the leaf^ and thus

preventing the access of atmospheric air. Some-
times the disease is occasioned by an exudation
of juices, which thicken on the surface of the

stalk, so as to form a crust investing it as a

sheath, and preventing its further expansion.
Dr Keith writes that, on the 7th July, 181C, he

observed some stalks of a grass partly enveloped
with a crust, not unlike a piece of dried orange

pill, particularly when viewed through the mi-

croscope. The part thus enveloped proved to

be that in which the spike was yet contained

within its sheathing leaves. The crust which

thus totally locked up and suffocated the spike,

extended from about one and a half to two inches

in length, surmounted by the terminating leaf,

whose base it also invested, thus giving to the

grass the appearance of a typha in miniatm-e.

On examining this crust more minutely, it

seemed to consist of thousands of yellowislx

globules, imbedded in a sort of ground resem-

bling mortar. But in some species the crust was

much paler, and not unlike the boletus medulla-

panis in a recent state. It not only invested the

outer leaf, but also the inner, though sheathed

by the outer; and the spike, though sheathed by
the inner leaf. The ear was so totally consumed,
or so imperfectly formed, that the species of

glass could not be ascertained till afterwards

that a sound ear found showed it to be holcus

lanatus. If this cnist is not originally caused

by the puncture of insects, it is at least selected

as a fit nidus for depositing their eggs. For in

looking at some specimens about a week after,

several were found in which the surface of the

crust was disfigured, with a sort of protuberant

blister, which, when opened up, contained a

maggot. And even in unsheathing, an ear which

was thus locked up, and apparently inaccessible

to insects, a small black fly occupied the interior.

Sometimes the disease is occasioned from want

of an adequate supply of nourishment, as derived

from the soil in which the lower part of the

plant is the best supplied, while the upper part

is starved. Hence the top shoots decrease in

size every succeeding year, because a sufficient

supply of sap cannot be obtained to give them

their proper development. This resembles what

takes place in animal life, when the action of

the heat becomes too feeble to propel the blood

through the whole of the system, for then the

extremities are the firet to suffer. It may per-

haps also account for the fact, that in bad soils,

and unfavourable seasons, when the ear of barley
is not wholly perfected; yet a few of the lower

grains are always completely developed, which

not only shows the superintending care of Provi-

dence for the preservation of the species, but

points out also the efficient cause.

Contortion. The leaves of plants are often

injured from the puncture of insects, so as to

induce a sort of disease that discovers itself in

the folding up or contortion of the margins, or

wrinkled appearance of the surface. The leaves

of the apricot,peach, and nectarine, are extremely
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liable to be thus affected in the months of June

and July. Tlie leaf that has been punctured
soon begins to assume a rough and wrinkled

figure, and a reddish and scrofulous appearance,

particularly on the upper surface. The margins
roll inwards on the under side, and enclose the

eggs which are scattered irregularly on the sur-

face, giving it a blackish and granular appear-

ance, but without materially injuring its health.

In the vine, the substance deposited on the leaf

is whitish, imparting to the under surface a

frosted appearance; but not occasioning the red

and scrofulous aspect of the upper surface of

the leaf of the nectarine. In the poplar, the

eggs, when first deposited, resemble a number of

small and hoary vesicles, containing a sort of

clear and colourless fluid; the leaf then becomes

reflected and folded up, enclosing the eggs, and

exhibits a few reddish protuberances on the upper
surface. The embryo is nourished by the con-

tained fluid, and the hoariness is converted into

a fine cottony down, which for some time envel-

opes the young fly. The leaf of the lime tree

in particular is liable to attacks from insects

when fully expanded, and hence the gnawed ap-

pearance it so often exhibits. The injury seems

to he occasioned by some species of puceron, de-

positing its eggs in the parynchema, generally
about the angles that branch ofl^ from the mid-

rib. A sort of down is produced, at first green,
and afterwards hoary ; sometimes in patches,
and sometimes pervading the whole leaf, as in

the case of the vine. Under this covering the

eggs are hatched,and then the younginsect gnaws
and injures the leaf, leaving a hole or scar of a

burnt or singed appearance. Sometimes the

upper surface of the leaf is covered with clusters

of wart-like substances. These seem to have

their origin from a puncture made on the under

surface, on which a number of openings are

discoverable penetrating into the warts, which
are rotten and villous within.

The punctures causing the gall-nuts are oc-

casioned by insects chiefly of the genus Ci/nips.
These punctures are made in some vigorous part
of the plant, as the leaves, leaf stalks, young
stem or branches; or more rarely in the calyx
or germen. The parent insect deposits its egg
there, which is soon hatched, and in consequence
of the perpetual irritation occasioned by the

young maggot feeding on the juices of the plant,
the part where it is lodged acquires a morbid

degree of luxuriance, frequently swelling to an
immoderate size, and assuming the most extra-

ordinary and whimsical shapes. This often

happens to the shrubby species of hawkweed
and wnbellatum, whose stems in consequence
swell into oval knots. Several different kinds
of galls are borne by the oak, as those light

spongy bodies as big as walnuts, commonly
called oak apples : a red bsrry-like excrescence

on its leaves, and the very astringent galls brought

from the Levant for the purposes of dyeing and

making ink, which last are produced by a spe-

cies of oak different from the British. The

common dog rose frequently bears large moss-

like balls, in whose internal parts numerous

maggots are always to be found, till they become

the winged a/nips rosas, and cat their way out.

Many willows bear round excrescences as large

as peas, on their leaves. The mastic tree is often

laden in the south of Europe with large red

hollow finger-like bodies, swarming internally

with small insects. The young shoots of salvia

pomifera,a.n& other species, in consequence of the

attacks probably of some cynips, swell into

large juicy balls very like apples, and even

crowned with rudiments of leaves resembling

the calyx of that fruit. These are esteemed in

the Levant for their aromatic and acid flavour,

especially when prepared with sugar. It may
be remarked that all these excrescences are more

acid than the plant which bears them, and also

generally inclined to turn red; the acid is partly

the acetous.

Consumption. This consists in a gradual de-

crease of the energy of the vegetable functions,

till at last decay and death occurs, and may arise

from a barren or unfavourable soil, from climate,

careless planting, or too frequent blossoming

exhausting the strength of the plant. Excess

in drought, or dust lodging on the leaves, or the

fumes of deleterious matters floating in the at-

mosphere of manufactories, occasions the same

decay, and not unfrequently the attacks of nu-

merous minute insects.

There is a malady which frequently attacks

the pine tree, called teredo pinorum, which seizes

on the alburnum and inner bark chiefly, and

seems to proceed from long-continued drought,

or from frost suddenly succeeding mild or warm

weather, or heavy winds. The leaves assume a

tinge of yellow bordering on red, a great num-

ber of small drops of resin exude from the mid-

dle of the boughs, of a putrid odour, the bark

peels off, and the alburnum presents a livid aj)-

pearance. The tree swarms with insects, and

the disease is incurable, inducing inevitably the

total decay and death of the individual.

Natural decay. We have thus enumerated the

principal diseases to which plants are liable, whe-

ther from external injuries, or internal derange-
ment of structure in functions. Yet though a

! plant should escape all these, still a period will

t arrive when its several organs vvill begin to ex-

perience the approaches of a natural decay, the

vital energies will at last cease to act, and the

plant will moulder into its component elements.

We thus find that in the vegetable, as well as

the animal kingdom, there is a limit or term set

beyond which the individual cannot pass, al-

though the period of existence varies as much
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among the various classes and species of vegeta-

bles as among animals. Thus some plants are

annuals, and last for one season only, springing up
suddenly from seed, coming rapidly to maturity,

reproducing other seeds, and scattering them
abroad into the soil, and after this immediately

perishing. Such is the case with the various

kinds of com, as oats, wheat, and barley. Some

plants continue to live for a period of two years,

and are therefore called biennials, springing up
the first year fi-om seed, and producing root and

leaves, but no fruit
;
and in the second year pro-

ducing both flower and fruit, as the carrot, pars-

nip, carroway. Other plants are perennial, last-

ing for many years, of which some are called

under shrubs, and die down to the root every

year; others are called shrubs, and are perma-
nent both by the root and stem, but do not at-

tain to a great height or great age ; others are

called trees, and are not only permanent by both

root and stem, but attain to a great size, and live

to a great age. The oak, in particular, is re-

markable for its size and longevity, taking at

least one hundred years to attain its full growth,
and continuing vigorous for one or two hundred

years more before falling to decay. But even

of plants that are woody and perennial, there are

parts which perish annually, or which are, at

least, annually separated from the individual,

such as the leaves, flowers, and fruit, leaving no-

thing behind but the bare caudex, which sub-

mits in its turn to the ravages of time. Hence
we shall consider first the decay of the temporary

organs, and next the permanent organs, and con-

sequent death of the whole plant.
The decay of the temporary organs, which

takes place annually, is a circumstance familiar

to every one, and comprehends the fall of the

leaf, the fall of the flower, and of the fruit. The
fall of the leaf commences in most plants in this

climate with the first chill of autumn, and is ac-

celerated by the fi-osts of the coming winter, that

strip the forests of their foliage, and the face of

nature of its green verdure. Yet there are some

trees that retain their foliage throughout the

whole winter, though changed to a dull and

dusky brown, as the beech tree and others, that

retain them in full verdure till the ensuing

spring, when they ultimately fall. These latter

are known as evergreens. It was at one time,

indeed, a common error, and perhaps it continues

to be so to some extent still, that evergreens
never part with their leaves. This error may be

traced back even to the period of the fabulous

history of the Greeks, with whose mythology it

was closely interwoven, at least in one particular

example, as related by Theophrastus, who says
that in the country of Cortynia in Crete, it was re-

ported there was a plane tree growing by a foun-
tain which never shed its leaves, being the tree

under the shade of which Jupiter is said to have

had his interview with Europa. But Theophra.s-
tus was himselfacquainted with the fact ofthe fall

of the leaves of evergreens, as every accurate ob-
server of nature must be, though they do not ac-

tually fall till the young leaves have begun to

appear, so that trees of this sort are never left

wholly witliout leaves, which it was hence sup-
posed they never shed. In warm climates it is

said that many plants retain their leaves for

several years; but in temperate and polar cli-

mates there are no such plants to be found.

Such is the fact of the annual fall of the leaves.

But the cause of their fall has been an inquiry
which has baffled the attempts of the botanist

to explain. Du Hamel minutely considered this

subject without arriving at any very definite

conclusion. He observed that leaves which fall

the soonest transpire the most, and are conse-

quently the soonest exhausted, and rendered un-
fit to discharge their functions, so that the period
of the fall of the leaves of difl^erent species is pro-

bably in proportion to their capacity for tran-

spiration. Their fall is accelerated by frost or ex-

cessive heat, followed by rain. It is also acceler-

ated, if not actually induced, by the sti-ucture of

the pedicle, which is very different from that of

the branch, having no prolongation of pith, and

nothing analogous in its mode of insertion, nor

in its external figure, which is divisible into an

upper and under surface, resembling the figure
of the leaf. He compares the union of the leaf

and stem to that of the joints of the lime twig,

which, at a certain period of its growth, are

stronger than its interaodia, but which really

give way after a frost. The comparison, however,
throws but little light on the subject, as the il-

lustration is itself to the full as dark as the thing
to be illustrated

;
but he offers an additional con-

jecture, which is considerably more luminous.

When the sap begins to flow less plentifully, the

leaves, to whose vigour a great supply is neces-

sary, soon become dry, and consequently less fit

to convey it. But it is known that the branches

grow in thickness after they have ceased to grow
in length, which must necessarily occasion, in

some degree, a disruption of the fibres of the foot

stalk and stem, a branch at the point of articula-

tion, and hence the leaf loses its hold and falls.

This is certainly a very plausible conjecture,

though it may be doubted whether this explica-
tion will apply to the case of evergreens or of

plants in warm climates, that retain their leaves

for several years. It is not, therefore, altogether

satisfactory, and hence, accordingly, other expla-
nations have been offered. That of Willdenow
is as follows : As the sap is conveyed to the leaves

in greater abundance during the summer, the

vessels of the petiola become gradually more

woody, as well as the whole of the leaf. The

sap consequently stagnates, and at last the bond

of union between the leaf and stem is dried up
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mid cracks. The wound that the stem thus re-

ceives cicatrizes before the petiola separates, and

the petiola separates at last in consequence of the

interrupted connection between the leaf and stem

which the crack has occasioned. This, it must
be confessed, does not make up for the deficiencies

of the hypothesis of Du Hamel
;
for in the first

place, there is no proof that the bond of union

between the leaf and stem cracks in the manner
here supposed ; and even upon the supposition
of its being the fact, it is, in the second place,

extremely improbable that the petiola should,
after the cracking of this bond of union, still con-

tinue attached to the stem till the wound thus

occasioned has cicatrized, because, when the ori-

ginal bond of union cracks, there remains no

other attachment by which the petiola is to re-

tain its hold. Willdenow quotes another expla-
nation by Vorlick : The leaf, which possesses a

peculiar vitality within itself, though dependent

upon the vitality of the plant, and generally of

shorter duration, dies when it reaches maturity ;

and the plant being able to exist, for a time,
without leaves, throws off the dead leaf, as the

animal throws off the dead part from the sound

part. But the peculiar vitalit^y which the leaf

is here supposed to possess seems to me, says Dr

Keith, to be altogether a groundless assumption,
and an unphilosophical multiplication of causes

without any apparent necessity. Is it not rather

the individual vitality of the plant extended to a

perishable organ, and again withdrawn when that

organ has discharged its destined functions, or

become, by disease or decay, unfit for the pur-

poses of vegetation ? This is perhaps a better

founded supposition than the former, though the

reference to the phenomenon of the throwing off

of the dead part from the sound in the animal sub-

ject, is sufficiently well adapted to the purposes
of illustration, and the analogy sufficiently strik-

ing, at least under some of its aspects, to warrant
its introduction

;
for which, or for similar reasons,

Sir J. E. Smith gives his sanction to the opinion
of Vorlick, which he had himself indeed been pre-

viously led to adopt, though he was anticipated in

the pubhcation. The notion was first suggested to

him by some remarks of Mr Fairburn of Chel-

sea, who had observed that, in the transplanting
of trees, if the injury extends suddenly beyond
the leaf, then the leaf remains firmly attached to

the twig, even though dead
;
but when the leaves

alone are affected, and the vital energy acting
with full force in the branch, the leaves are

thrown off, or fall on the slightest touch
;
hence

Sir J. E. Smith concludes that leaves are thrown
off by a process similar to that of the sloughing
of discarded parts in the animal economy. It

does not, however, seem quite evident to me,
continues Dr Keith, that the idea of sloughing is

comprehended in the opinion ofVorlick. Slough-
ing in the animal economy is the exertion of that

power by which the vital energy is capable of

throwing off a part that has accidentally become

diseased, and unfit for discharging the functions

to which it was originally destined, but not that

power by which it is capable of throwing off a

distinct organ, intended by nature to be finally

separated from the individual. Now, in the case

of the disfoliation of the plant, there is, for the

most part, no disease, but merely a gradual and

natural decay, which reduces the leaf to a state

indeed no longer fit for the purposes of vegeta-

tion, but to which it was intended by nature to

be reduced, for the purpose of facilitating its se-

paration frona the plant; and hence it always

separates in a determinate manner, and at a de-

terminate point, namely, at the base of the foot

stalk, which forms as it were a sort of natural

joint, to which there is nothing analogous in the

case of sloughing. If this were not the fact, it

might be expected that a part of a leaf, or even

tire whole of it, should occasionally become per-
manent as well as the branches, though no such

thing has ever yet happened. In the sloughing
of the diseased part there is yet another circum-

stance coinciding with the analogy that is here

instituted. The part supplying the place of the

slough, on throwing it off, is formed, or exists

already fomied, immediately beneath it, and is

precisely of the same character with what the

slough originally was, which slough it pushes
off as it comes itself to maturity, or acquires

strength sufficient for the effort. But the leaves

fall off, when they have reached maturity, of

their ovvti accord, without being at all pushed
off' by the new ones, which are yet merely in

embryo, and do not even occupy the place of the

old leaves, but are only formed contiguous to

them, except in the case of the plane tree, the

new leaf of which is formed precisely under the

base of the foot stalk of the old leaf; and yet we
would not call the fall of that leaf sloughing, be-

cause the new leaf does not after all push off the

old one, and because there is here, as in other

cases, the same natural articulation uniting the

leaf to the branch or stem, and rendering it a

distinct organ, that is ultimately and spontane-

ously to detach itself from the plant. Not that

there exists no example whatever of vegetable

sloughing,which the same tree will also furnish,
in the annual, or rather continual, exfoliation of

its bark
;
but that the fall of the leaf does not

seem to afford that example. I can see an ob-

jection, adds Dr Keith, that may be urged against
the above argument, from the fact of the slough-

ing of the actual skin of the snake and other

species of serpents, which may be regarded as a
distinct organ. But although the skin of the

snake, or of any other animal, may be regarded
as a distinct organ, yet it must be in a light very
different from that of an organ attached to the

body of a plant or animal by a natural joint or
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articulation, that comes asunder of its own ac-

cord, for tlie skin of the animal in question is

forced off, in the manner of a slough, merely by
means of the formation of a new skin beneath it,

which has already taken the place of the old skin

in the living system, and to which it has just

been shown that there exists nothing whatever

analogous in the fall of the leaf; so that, after

all, the best reason we can give is, perhaps, that

the leaves fall in consequence of their being worn

out, and no longer necessary to the immediate

process of vegetation, which is evidently divisible

into annual stages, commencing with the ap-

proach of spring, and terminating with the re-

turn of winter, which is to the vital principle ap-

parently a period of rest. If it is necessary,

however, to attempt an explanation of the pro-
cess by which the leaf is made ultimately to de-

tach itself from the plant, it may be observed,

that it consists wholly in the change that is ef-

fected in the articulation uniting the foot stalk

to the branch, as is evident from the remarks of

Mr Fairburn
;

for in the case in which the in-

jury extends suddenly beyond the leaf, the leaf

may wither and decay, but will not fall off, be-

cause the articulation has not been duly pre-

pared, and because the vital energy can now no

longer act upon it from the intervention of the

dead or diseased portbn of the plant, beyond
which it has withdrawn itself. But in the na-

tural process of vegetation the necessary change
is effected by the leaf on the one hand, in its

yielding to the influence of physical or chemical

agencies, and withering and shrinking into nar-

rower compass when the usual supply of sap is

no longer transmitted to it, and by the vital

energy on the other, in its controlling and di-

viding of chemical agencies, so as to facilitate the

final detachment of the foot stalk, and form the

scar necessary to its own protection. And this

effect is brought about by the convei-sion of the

substance that cements the respective fibres of

the leaf, stalk, and branch together, from a soft

and glutinous to a dry and brittle consistence,

analogous to the change that takes place in the

seams of the valves of ripening capsules or peri-

carps, so that the leaf falls at last merely by force

of its own weight, or of the slightest breath of

wind, but without the intervention of any pre-
vious chink or crack. If it be necessary to il-

lustrate the fall of the leaf by any analogous pro-
cess in the animal economy, it may be compared
to that of the shedding of the antlers of the stag,
or of the hair or feathers of animals, which

being, like the leaves of plants, distinct and pe-
culiar organs, fall off, and are annually renewed,
but do not slough.
The flowers which, like the leaves, are only

temporary organs, are for the most part very
short lived; for as the object of their production
is merely that of effecting the impregnation of

the germs, that object is no sooner attained than

they begin again to give indications of decay,
and speedily fall from the plant, so that the most

beautiful part of the vegetable is also the most

transient. The flower of the night-blowing

cereus, the most magnificent of all flowers, no

sooner expands than it begins to decay, and be-

fore the sun has risen upon it its beauty is gone.
The flowei-s of the poppy and tulip, though very

gaudy, are very short lived, and the beautiful

blossom of our fruit trees soon begins to fade.

The scene often continues beautiful indeed, both

in the landscape of nature and of art; but that is

more owing to the succession of blossoms on the

same or on different plants, than to the perman-

ency of individual blossoms. And so also of

the flowers that adorn the fields or meadows;

they spring up in perpetual succession, but are

individually of very short duration.

The fruit which begins to appear conspicuous
when the flower falls, expands and increases in

volume, and assuming a peculiar hue as it ripens,

ultimately detaches itself from the parent plant,

and drops into the soil. But it does not, in all

cases, detach itself in the same manner; thus in

the bean and pea, the seed vessel opens and lets

the seeds fall out; while in the apple, pear, and

cherry, the fruit falls entire, enclosing the seed

which escapes when the pericarp decays. Most

fruits fall soon after ripening, as the cherry and

apricot, if not gathered ;
but some remain long

attached to the parent plant after being fully

ripe, as in the case of the fruit of cratmgtis and

umnymus, which may be seen in the hedges in

the midst of winter; and of mespilus, which
continues till the succeeding spring. But these,

though tenacious of their hold, detach them-

selves at last as well as all others, and bury
themselves in the soil about to give birth to new
individuals in the gennination of the seed. The
fall of the flower and fruit is accounted for in

the same manner as that of the leaf.

Such then is the process and probable cause

of the decay and detachment of the temporary

organs of the plant. But there is also a period

beyond which even the pennanent organs them-

selves can no longer carry on the process of

vegetation. Plants are affected by the infirmi-

ties of old age as well as animals, and are found

to exhibit similar symptoms of approaching
dissolution. The root refuses to imbibe the

nourishment afforded by the soil
;
or if it does

imbibe a portion, it is but feebly propelled, and

partially distributed through the tubes of the

alburnum; the elaboration of the sap is now af-

fected with difficulty, as well as the assimilation

of the proper juice, the descent of which is

almost totally obstructed : the bark becomes

thick and woody, and covered with moss or

lichens; the shoot becomes stunted or diminutive;
and the fruits palpably degenerate both in quan-
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tity auJ quality. The terminal or smallor

branches first fade and decay, and then the larger

branches, together with the trunk and root. The

vegetative energies gradually decline, and at last

totally cease. At last the whole solid mass of

the plant, acted on by the sun-ounding elements,
moulders down and mingles with the dust from
which it originally sprang. Such is at last the

fate of the aged oak, as well as the fragil weed;
each has its allotted span; but in the present
state of physiological knowledge, it would be

utterly vain to attempt a solution of the mys-
terious cause.

CHAP. XXI.

VEGETABLE PRODUCTS.

The simple or elementary substances which

enter into the composition of all vegetables, are,

as we have already shown, confined to a very
small number. Oxygen, hydrogen, nitrogen,

carbon, lime, silex, alumina, magnesia, potash,

soda, iron, forming the greater part of the list.

Plants, however, are endowed with the powers
of assimilating and combining these various sub-

stances into compounds, assuming various forms

and properties. The chief of these vegetable

compounds are gum, sugar, farina or starch,

gluten, albumen, fibrina, extract, tannin, colour-

ing matter, bitter principle, narcotic principle,

alcohol, acids, oils, wax, resins, gum resins,

balsams, camphor, caoutchouc, cork, lignin or

woody fibre, sap, proper juice ; while the simple
or uncombined products are carbon or charcoal,

the mineral alkalies, earthy and metallic oxides.

Gum. This is a substance which flows spon-

taneously from the bark and leaves of many
plants. It is at first a viscid, transparent, and

tasteless fluid
; and, on exposure to the atmos-

phere, gradually solidifies into a mass. Gum
is produced abundantly from many of our frait

trees, especially those which have stone kernels,

as the cherry and plum. It flows from fissures

in the baric, and sometimes from the fruit itself.

Some plants do not discharge it spontaneously;
but from those it may be extracted by macera-

tion in water. There are several varieties of

gum, known under the name of gum Arabic,

gum tragacanth, cherry tree gum, and mucilage.
Gum, Arabic is obtained from the mimosa

nilotica, a native of the interior of Africa, and of

Arabia, from whence it has obtained its name.

Gum Senegal, an exactly similar gum, is pro-
cured from acacia vereh. It comes to this country
in irregular globules, or masses ;

is hard, brittle,

and when pure almost colourless, or of a slight

straw-colour, and transparent. It readily dis-

solves in water, forming an adhesive and emol-

lient mucilage; and if left exposed to the air

will again soon form into a hard mass, in the

evaporation of the water. It is insoluble in alco-

hol.

By chemical analysis, 100 parts of gum Arabic

contain the following elementary matters :

Carbon 42.23

Oxygen 50.84

Hydrogen 6.93

Saline and earthy matter, a small quantity.

Gum tragacanth. This substance is obtained

from astragalus tragacantha, a thorny shrub,
which grows abundantly in the islands of the

Levant. The gum exudes spontaneously from
the stem and branches. In appearance, it re-

sembles gum Arabic, and is similar to it in its

other properties, though less transparent, and less

soluble in water. It comes to this country in

thin twisted plates or cakes.

Cherry tree gum, is obtained from the prunus
avium, and other similar species, and indeed,
from all trees bearing stone fruits, from the bark

of which it spontaneously flows. It is in all

essential points of similar properties to the fore-

going gums ;
but rather more easily melted by

heat. This gum contains a peculiar substance,
-called cerasin. Mucilage is found in the roots

and leaves of bulbous rooted and succulent

plants, such as the bulbs of the hyacinth, and

leaves of the marshmallow, {malva st/lvestris;)

it is found also abundantly i-n lintseed, and in

several other oily seeds. It may be extracted

also from many of the lichens by maceration

in water, and separated by the addition of sul-

phuric acid.

Gum and mucilage, though insipid to the

taste, contain highly nutritive qualities and form

a useful diet in some kinds of diseases and par-

ticular states of the digestive organs. Gums are

also externally used in the arts, particularly in

calico printing, in which the printers use them

to give consistency to their colours, and to prevent

their spreading on the cloth. Gums are used as

convenient adhesive fluids for pasting substances

together. A simple solution of gum in water,

with tlie addition of a little spirit of lavender,

to prevent the acetous fermentation, is the most

convenient for all purposes of this kind. Gum
also gives thickness to ink, and promotes the

intimate mixture of its particles. In medicine

it is also used extensively.

Sugar. This important article is found in the

juices of a great many vegetables, but in gi-eatest

abundance in the sugar cane, {armida sacchari-

fera,) from which the sugar of commerce u
manufactured. This cane, when it has arrived

at its proper state of maturity, is found to be

fuU of a sweet juice. In this state it is taken

and bmised between the rollers of a mill, the
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expressed juice is collected and put into boilers,

and mixed with a proportion of lime, to absorb

the excess of acid ; then it is boiled for some

time, care being taken to clear away the scum,
which accumulates on the top. When the

boiling has been continued sufficiently long to

convert the juice into a thickish syrup, it is

dra^vn off, and placed in shallow vessels to cool.

The thinner part, or the molasses being drawn
off by small holes, a mass of crystallized sugar
remains. This is the raw sugar of commerce,
which has a brown colour and peculiar odour;
when further purified it becomes the white or

loaf-sugar. Thus obtained, it has a sweet luscious

taste, but no smell : when perfectly pure it is

white, and somewhat transparent. On exposure
to a moist atmosphere, it absorbs moisture; but
is not otherwise altered. It is very soluble in

water, boiling water dissolving its o^vn weight
of sugar. It is soluble in alcohol, and in the

acids, though in a less degi-ee. Concentrated

acids are capable of decomposing it. Its ele-

mentary composition consists of

Oxygen 64.7

Hydrogen 7.8

Carbon 27.S

100.

Many other plants contain also a large propor-
tion of sugar. The American maple {acer sac-

charinum,) at particular seasons of the year, af-

fords a juice highly saccharine. For the pur-

pose of manufacturing sugar, early in spring a

slanting hole is bored in the trunk of the tree,

and the juice is collected in pitchers. A tree of

ordinary size, will yield from 150 to 200 pints
of juice in the season. This juice is mixed with

lime, and boiled; when after due evaporation,

crystals of sugar are deposited in the proportion
of about 1 lb. sugar to 40 pints of sap. The

sugar in its qualities nearly resembles that

procured from the sugar-cane. Grapes also

yield a sugar when treated with potash; but

owing to the quantity of acid in the fruit, its

taste is not found very agreeable. Common beet

root, {bela vulgaris) also yields a large quantity
of saccharine juice, which, by skilful manufac-

ture, can be made into very good sugar; and

during the war with Britain, this manufacture
was extensively cultivated in France, by the ex-

press commands of Bonaparte, who strictly
excluded all products of British colonial impor-
tation. Sugar has also been procured from many
other plants; from the birch tree, sycamore,
bamboo, maise, American aloe, cocoa nut, and
walnut

; from the roots of the parsnip, carrot,

turnip, cow parsnip, and from tlie nectaries of
most flowering plants. The farina of wheat and

potatoes, when treated with concentrated sul-

phuric acid, will also yield a saccharine pro-
duct.

Sugar is highly esteemed as an article of food

not only by man but by most animals. Bees

extract it from the nectaries of plants, and store

it up in cells where it becomes honey. Besides

being highly grateful to the palate, it is found

to be a nutritious food; but perhaps more so

when combined in the natural state in vegetables,

tlian when higlJy concentrated and reiined by
the art of man. It was at one time, especially

in the form of honey much used in medicine;

but has now been found to possess no medicinal

virtues, its use being confined to a vehicle for

the exhibition of more active drugs.

Farina or Starch. This substance exists in

the seeds and bulbs of many vegetables, and

may be readily Qbtained by taking a quantity
of wheaten flower, and kneading it under the

flow of a stream of water. When the kneading
has proceeded so far that the water is no longer

tinged of a white colour, this water is allowed

to settle, and in a few hours a pure white mass

will be found at the bottom, which, when dried

and i^owdered, becomes starch. Tliis substance

may also be procured by grinding down potatoes
in a quantity of water, allowing time for the

starch to subside to the bottom, and then pouring
off^ the other matters above. Starch is, in its

dry state, a fine white powder, tasteless and in-

odorous. It is only partially soluble in cold

water, and forms with it a white emulsion; with

boiling water, it forms a thick and tenaceous

paste. If thrown upon a plate of red hot iron,

it bums with a slight explosion, leaving scarcely

any residuum behind. Its component elements

are,

Carbon 43.55

Oxygen 49.68

Hydrogen 6.77

100.

On reverting to the analysis of sugar, it will be

seen how very nearly both substances coincide

in their composition; and, indeed, starch may be

converted into sugar by diminishing the propor-
tion of carbon, and augmenting that of oxygen
and hydrogen. This may be done artificially,

by the addition of an acid, as the sulphuric; and

is exemplified in the germination of seeds, es-

pecially in the conversion of barley into malt.

This grain contains a gieat proportion of starch,

which, absorbing oxygen in the germinating

process, and giving out carbonic acid, is finally

converted into sugar. Potatoes also, if exposed
to a degree of cold that destroys their vital en-

ergy, immediately undergo a fermentation, and

their starch is converted into sugar. Starch

is also obtained fi-om tlie pith of several species

of palms of the Molucca and other East Indian

islands. For this purpose, the stems of such

palms are cut into longitudinal pieces of six feet

in length, so as to expose their pith, which is
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taken out, pounded, and mixed with cold water.

After a few hours the starch collects as a sedi-

ment at tlie bottom of the vessel, and the fluid

above is poured off. This is the sago of the

shops. The roots of the orchis tribe afford a

starch called id/opand cassava; it is prepared from

the root of the poisonous Jatropha manchot, a

native of America. The husks of oats also,

treated by maceration in water, aiTord a starch

which in Scotland is used as an article of food

called sowins. Parmentier enumerates a list

of plants, from the roots of which starch may
be made, among which are the following :

Arctium lappa

Atropa belladonna

Colchiciini antumnale

Spirtea filipendula

Ranunculus bulbosus

Scroplmlaria nodosa

Sambucus caeruleus

•

niger
Orchis moria

mascula

Imperatoria ostruthium

Kyosciamus niger
Rumex obtusifolius

acutus
• aquaticus
Arum maculatuni
Iris pseudaeoms
~—foetidissima

Orobus tuberosns

Bunium bulbocastaneum

Starch is also found in the following seeds :

Wheat

Barley
Oats

Rice

Maise

Millet seed

Chestnut

Horse-chestnut

Peas

Beans

Acorns

Various other substances somewhat similar to

starch have been discovered by chemists, such

as hordein from barley, and liclinein from Iceland

moss. Starch is one of the ingredients of all

food derived from vegetable grains, grasses, &c.;
and forms a nutritive diet both for man and many
animals. The latter feed upon it in that state

in which nature presents it; but man prepares
and cooks it so as to render it pleasing to his

taste, and more easily assimilated into his sys-
tem. In the arts starch is used to a considerable

extent, in stiffening linen goods, and preparing
them for taking on or rejecting particular dyes.
Wafers are also made of paste, and many trinkets

and ornaments.

Gluten. That portion of the flower of wheat
wliicli remains insoluble after the application of

water in making starch, is called gluten. It is of a

dull, white, or brown colour, tough, elastic, taste-

less but possessed of a peculiar faint smell. It is

soluble in the acids and alkalis; but insoluble in

water and alcohol. When exposed to the at-

mosphere it becomes hard and tough, assumes a
dark brown colour, with a slight degree of trans-

parency, resembling animal glue; but it is brittle,
and breaks like a piece of glass. When kept in

a damp situation it undergoes a kind of fermen-

tation, in which it swells and emits air bubbles,

consisting of hydrogen and carbonic acid gas.
When exposed in a dry state to heat, it cracks.

swells,and melts, and exhales a fetid odour, burn-

ing like horns or feathei's. When distilled it

yields ammonia and an empyreumatic oil, and

leaves a charcoal that is with difficulty reduced

to ashes. Gluten, then, in many of its charac-

teristics, resembles closely animal jelly, particu-

larly in its fermentation and destructive distilla-

tion, and in its containing a portion of nitrogen.
Gluten is found in a great proportion of vege-
table substances, as well as in wheat. RoweUe
found it existing in the green fecula of plants;

and 'Proust detected it in peas, beans, barley,

rye, acorns, chestnuts, horse-chestnuts, apples,

quinces, elder-berries, gi-apes ;
in the leaves

of rue, cabbage, cresses, hemlock, borage, saffron,

and in the petals of the rose. As regards the

food of man it seems one of the most important
of vegetable products, especially in the forma-

tion of wheaten bread, the great staple of life.

It is also used in fonning cements, and as a

ground for varnishing. Gluten has been resolved

by chemists into four distinct principles : alhu-

jnen, emulsion, mucin, and gluten.

Albumen. Animal albumen is a glairy, taste-

less fluid, exemplified in the white of an egg.

Its existence, in vegetables, was first announced

by Fourcroy, and afterwards confirmed by Vau-

quelin, who pointed it out on the dried juice of

the papan tree, a plant indigenous to India and

the isle of France. A specimen of this juice,

which often exudes from the tree, in a viscid

and milky state, was brought to Paris by Char-

parbier after being evaporated to dryness, and

presented to Vauquelin. It was somewhat yel-

lowish and semi-transparent, and its taste wa."

sweetish; but it had no smell. When it was

subjected to maceration in cold water, the greater

part of it was dissolved. The solution frothed

with soap, and was coagulated, and rendered

white by the addition of nitric acid. When
boiled it precipitated white flakes, which were

coagulated albumen, possessing all the properties

by which it is distinguished in animals; disen-

gaging ammonia, by burning and yielding at the

same time carbonic acid and water. And hence

its relation to animal gluten is -established, and

the elements of its composition ascertained, whicli

are as follows:

Carbon

Oxygen .

Hydrogen .

Nitrogen

S2.883

. 23.87-2

7..540

16.705

Albumen has not been found in such abundance
in any other plant as in that just alluded to.

But it has been asceilained to exist in mush-

rooms, and some other of the fungi; and the

juice of the fruit of hibiscus esciilentits, a West
Indian plant, is said to contain such a propor-
tion of it as to render it fit to be employed as a

substitute for the white of eggs in clarifying
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tlie juice of the sugar cane. Almonda also,

and other kernels, from which emulsions are

made, have heen found to contain a substance

possessing the properties of curd, which resem-

bles albnmen very closely.

Fihrine. A substance somewhat like the

fibi-ine of the animal flesh, or muscular parts,

WHS detected in the juice of the papau tree, by
Vauquelin. When the inspissated juice of this

tree was subjected to maceration in water, the

greater part of it was dissolved; but there re-

mained a portion that was insoluble. It liad a

greasy appearance, and became soft and viscid

upon exposure to air, assuming a brown colour,
with a slight degree of transparency. When
thrown upon ignited charcoal it melted, exuding

drops of grease, accompanied with a noise like

that of meat roasting, and producing smoke
which had the odour of volatilized fat. It left

no residuum. This substance was vegetable

fibrine, possessing the properties of the fibrine

of animals.

Extract. Vegetable substances, when macer-

ated in water, dissolve; and if the water is eva-

porated, a residuum remains, which is called

vegetable extract. As vegetables differ consider-

ably, however, according to the families to which

they belong, and to the nature of the soil and
climate in which they have grown, it is obvious

that this extract must also vary according to the

plants which have been employed in its produc-
tion. It was necessary, therefore, for the pur-

poses of chemical accuracy, to endeavour to as-

certain whether there existed in extracts any
peculiar and definite principle, independent of

such accidental ingi'edients as have been now al-

luded to; and which might itself be regarded as

the true extractive principle. With this view,

Vauquelin commenced a series of experiments

chiefly upon the sap and expressed juices of

plants, dui-ing the process of which he remarked

that they always began to acquire a darker shade

of colour from the moment they were exposed
to the air; and that during the evaporation a

brown or reddish pellicle was formed on the

surface, which afterwards broke into flakes and
remained insoluble. Similar appearances were

observed in medicinal extracts, and the longer the

evaporation was continued the more of the in-

soluble flakes were formed. This was accord-

ingly regarded as a detection of the true extrac-

tive principle; and the formation of the peUicIe
and flakes was found to be the result of its ab-

sorption of a portion of the atmosphere, to which
it was thus found to have a strong afiinity. This

extract, then, is thus distinguished. It is solu-

ble in water when directly obtained from the

vegetable, but becomes afterwards insoluble in

consequence of the absorption of oxygen from
the atmosphere. It is soluble in alcohol, and
unites with alkalies, forming compounds which

are soluble in water. When distilled it yields

an acid fluid, impregnated witli ammonia, and

seems to be composed chiefly of hydrogen, oxy-

gen, carbon, and a little nitrogen. This extrac-

tive matter is found in greater or less quantity
in all plants, and is very generally an ingredient

of the sap and bark, particularly in barks of an

astringent taste; but yet it is not exactly the

same in all plants, even when separated from all

impurities. Several different kinds of extract,

then, are distinguishable.

Extract of catechu is obtained from an infusion

of the interior wood of the mimosa catechu. It is

of a brown colour, and very astringent,and hence

used as an astringent and tonic in medicine.

Extract of senna is got from an infusion of

the dried leaves of cassia senna in alcohol; it

is of a brown colour, bitter, and slightly aro-

matic.

Extract of Quinquina was obtained by Four-

croy, by evaporating an alcoholic solution of the

bark of the quinquina tree. It is of a brown

colour and bitter taste; soluble in boiling water,

though insoluble in cold.

Extract of saffron is obtained from the sum-

mits of the pistils of the crocus satimis.

Many other extracts might be enumerated

which were formerly much used in medicine,

though now their efficacy is not so much de-

pended upon as preparations of the substances

from whence they were derived. Vegetable ex-

tracts are, however, extensively used in the arts,

especially for the purpose of dyeing cloths and

silks.

Colouring Matter. Nothing can exceed the

beauty and delicacy of the tints of flowers ; and

though these have been the admiration of all

ages, yet the nature of the colouring principle is

not yet by any means well understood. Chemists,

however, have endeavoured to isolate this colour-

ing matter, and to investigate its nature. It

seems to have a great affinity for oxygen, the

earthy alkalies, and metallic oxides, as also for

cloths made of vegetable fibre or animal wools.

This affinity seems stronger for the latter than

the former, and hence wool and silk assume a

deeper dye, and retain it longer than cotton or

linen. Colouring matter exhibits a great variety

of tints, as it occurs in different species of plants,

and as it is combined with the oxygen of the at-

mosphere it assumes a deeper shade ; but it

loses, at the same time, a portion of its hydrogen,
and becomes insoluble in water, thus indicating
its relation to extract.

The fundamental colotirs used in the art of

dyeing are blue, red, yellow, and brown. The
finest of all vegetable blues is that which is known

by the name of indigo. It is procured from a

shrub which is cultivated in Mexico and in the

West Indies, the /«(7yro/era tinctoria of Linnaeus.

Tlie plant arrives at maturity in about six
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niontlis, when its loaves are gathered, and im-
mersed in vessels filled with water till fermenta-

tion takes place. The water then becomes opaque
und green, exhaling an odour like that of vola-

tile alkali, and evolving bubbles of carbonic acid

gas. When the fermentation has been continued

long enough, the liquor is decanted and put into

other vessels, where it is agitated till blue flakes

begin to appear. Water is now poured in, and
the flakes are precipitated in the form of a blue

powdery sediment, which is obtained by decan-

tation
;
and which, after being made up into

small lumps, and dried in the shade, forms the

indigo of commerce. It is insoluble in water,

though slightly soluble in alcohol ; but its true

solvent is sulphuric acid, with which it forms a
fine blue dye, known as liquid blue. Several

other plants also yield indigo, and particularly
ihe isatis tinctoria, or woad, a plant indigenous
to Britain, and thought to l)e the plant with the

juice of which the ancient Britons stained their

naked bodies, to make them look terrible to their

enemies. If this plant is digested in alcohol, and
the solution evaporated, white crystalline grains,
somewhat resembling starch, will be left behind,
which grains are indigo, and they wiU become

gradually blue by the action of the atmosphere.
The blue colour of indigo, therefore, is owing to

its combination with oxygen. Litmus, or turn-

sole, is procured from a species of lichen, lecinora

tartarea, found chiefly in Norway. These lich-

ens are cleaned and powdered, and mixed with

putrid urine. The ammonia of the urine acts on
the powder, and a fermentation is produced, and
a blue colour is developed. Acids, even of the

sveakest kind, redden this blue very readily ; and
hence paper stained with litmus is a frequent test

of the presence of acids.

A red colour is produced from the root, stem,
or flower, of the five following plants : 1st. From
the roots and stems of rnlia tinctoriim, or mad-

der, dried, bruised, and sifted, a powder is ob-

tained, that is soluble in alcohol, and partly sol-

uble in water, and dyes cloth, by means of pro-

per mordaunts, either violet or red. The red

colour is very beautiful. This powder not only

tinges vegetable matters, but will communicate
a red hue to the bones of animals, if mixed with
their food. 2d. From two species of lichens

(lichen roccella and parellus), when dried, pow-
dered, macerated in water, and mixed with a

solution of muriate of tin, a fine red dye is ob-

tained, which, however, is very evanescent on

ordinary articles, though more permanent on

marble, which it stains of a deep violet. 3d.

From the flowers of the carthamus tinctorius, on
the addition of an alkali, a red extract is obtained,
which is precipitated by acids, and forms the

beautiful powder called carmine, or rouge. 4.

Brazil wood, obtained from the Cesalpina crista,

furnishes, with the addition of alum, a red pow-

der, which dyes stuff's, and affords the lake used

in water colours. 6. A red colouring matter is

obtained from hematoxi/lon Campcchianum, or

Campechy wood, nearly resembling Brazil wood,

except that its shade is somewhat deeper, and

more permanent; much used in silk dyeing. Cud-

bear, a substance extracted from several species of

lichens, affxirds a beautiful purple dye. lied

Sanders wood is soluble in alcohol, and imparts
a deep crimson to the fluid.

Yellow, a very general vegetable colour, is pro-
cured from several plants. The resida cvieola of

Linnseusyields a ycllowby boiling its dried stems,

and precipitating with alum. This matter is

much used in the dyeing of silks, cottons, and

wool. The moms tinctoria, a native of the West
India islands, also yields a yellow dye, by decoc-

tion of its wood and the addition of the acid. If

the bruised seeds of the l/lza orellana are made
into a paste with a little oil, and boiled in water,

a solution ofalum wiU throw down a yellow pow-
der, well known as anotto. Several other plants

yield a yellow dye, as serratula tinctoria, genista

tinctoria, rhus cotinus, and rhamnus infectorins.

Turmeric is the prepared root of the curcuma

longa, a plant which is a native of the East Indies.

Saffron is a yellow dye obtained from the

petals of the crocus sativus, extensively culti-

vated in Cambridgeshire. Sumac is obtained

from the dried and powdered branches of the

rhus coriaria, a shmb indigenous to Italy and

the south of France, where it is cultivated for

dying yellow, and for tanning leathers.

A brown colour is produced from a gi-eat many
vegetables, especially those of an astringent

character. It is obtained from the root of the

walnut tree and rind of the walnut, from the

elder tree and oak, and especially from nutgalls.

These last are procured from a species of oak,

indigenous to the south of Europe. If a de-

coction of powdered galls be added to a solution

of sulphate of iron, a deep black is produced,
much used as a dye, and also with the addition of

a little gum arable, forming the common writing
ink.

Thoughgreen is the universal livery of vegetable

nature, yet there is no distinct principle which

can be used as a green dye. Green is in fact a

compound colour, and is always formed by dying
substances first yellow and then blue. The

green matter of the leaves of plants has been

called chromalite. Sap green is the inspissated

juice of the half-ripe berries of buckthorn,
{rhammis catharticus) a plant which grows wild

in Britain, and other parts of Europe. Alkalies

change this sap green into yellow.
Tannin. If a quantity of pounded nut galls

or bruised seeds of the gi'ape, be taken and dis-

solved in cold water, and the solution evaporated
to dryness, there will be left behind a brittle and

yellowish substance of a highly astringent taste.
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which is tannin. Pure tannin is colourless, its

taste is excessively astringent, without bitterness.

It has no smell, water dissolves it freely, and
the solution reddens paper stained with litmus.

It decomposes the alkalies with effervescence,
forms with most of the metallic solutions a pre-

cipitate, and with the salts of iron a deep black

ink.

When tannin is distilled it yields charcoal,
carbonic acid, and inflammable gases, with a

minute quantity of volatile alkali, and seems

accordingly to consist of the same elements as

extract; from which, however, it is distinguished

by the peculiar property of its action upon gela-
tine.

Gall nuts were knovm to the ancients, and
were employed by them in medicine; but they
seem to have had no accurate idea of their origin,
as they considered them to be the fruit of the

oak. They are now ascertained to be the nidus
or nest of the young of the cynips gallae tinc-

torim, and of the cynips quercm foUw, insects

which live on the oak.

Proust was the first chemist who procured
tannin from galls in a separate state, and who
accurately described its properties. Chemists
have since enumerated several varieties of it.

The purest kind is that obtained from the seeds

of the grape. It forms a white precipitate with
the solution of isinglass, and in most of its quali-
ties resembles the tannin of nut galls. Catechu
contains another kind; its precipitate by gelatine
has a brown colour. The substance known
under the name of dragon's blood yields a tannin

also, with some distinctive peculiarities. That

got from sumac by drying and grinding the

shoots of the plant to a powder, yields a white

sediment when precipitated by gelatine. A
sixth kind is got from the wood of the mortis

tinctoria by maceration in water or alcohol.

It is precipitated by a solution of common salt.

A seventh is got from the kino of the shops,
which is an extract from the cocoloba urifera.
Its solution throws down gelatine of a rose

colour, and forms with salts of iron a deep green

precipitate. Tannin is now reckoned an acid,
and other acids are procured from the various

substances just mentioned.
Tannin exists in a great many vegetables, and

chiefly in the barks of various trees. The fol-

lowing table by Sir H. Davy, exhibits the rela-

tive value of different kinds of barks. It gives
the average obtained from 480 lb. of the entire
bark of a middle sized tree, of the several species
taken in spring when the quantity of tannin is

largest :

lb.

Oak 29
8pftni»h chestnut 21
I>cicc»tor willow, (largo) ... 3,3
iilm . .

_ .... 13

lb.

Common willow, (large) . , . 11

Ash Ifi

Beech 10

Horse-chestnut 9

Sycamore 11

Lombardy poplar 1.^

Birch 8

Hazel 14

Blackthorn 16

Coppuci oak 32
Inner rind of oak bark ... 72
Oak cut in autumn . ... 21

The use of tannin in the arts is its property of

combining with the gelatine of the skins of

animals, and thereby rendering the leather

prepared in this way tliick and impervious to

water.

The bark of the oak tree, which contains

tannin in great abundance, is that which is most

generally used by the tanner. The hides to bo

tanned are prepared for the process by steeping
them in lime water, and scraping off^ the hair

and cuticle. They are then soaked first in weaker

infusions, and afterwards in stronger infusions

of the bark, till at last they are completely im-

pregnated. This process requires a period of

from ten to eighteen months, if the hides are

thick; and four or five pounds of bark are neces-

sary on an average to form one pound of leather.

Some recent improvements have shortened the

process of steeping the hides. Bark is used in

medicine, in the various forms, in which it is

found, as a tonic.

Bitter and alkaline principles of vegetaltles.

Many vegetables have an extremely bitter taste,

such as quassia, peruvian bark, gentian, &c.

This bitter principle has been ascertained, by the

researches of modem chemists, to be of an al-

kaline nature. There are twenty-one of these

alkaline substances now ascertained. They are

all compounds of the following elementary sub-

stances : carbon, hydrogen, azote, and oxygen.
Quinine. This is one of the most important

of the vegetable alkaline bitters. It was first

discovered by Vauquelin in 1811, and its pre-

paration on a large scale pointed out by Pelletier

andCaventon, in 1820. It is obtained by boiling
the yellow bark, (^cinchona cordifolia) in water

and sulphuric acid, and then treating it with lime

and alcohol, when the quinina is precipitated in

the form of a white powder. It is a pure bitter,

possessing all the medicinal virtues of the Per-

uvian bark. The annual produce of this sub-

stance in Paris exceeds 120,000 ounces.

Strychnina exists in the seeds or fruits of

several species of strychnos, as the nux vomica.

Its taste is intensely bitter, it leaves an impres-
sion in the mouth similar to that produced by
certainmetallic salts, and it actswith great energj'
on the animal economy as a virulent poison.

Narcotic principle. This well known medi-
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cinal property of certain vegetables, lias also

been ascertained to possess an alkaline quality.
This narcotic principle is obtained from the

milky and proper juices of some vegetables, and
from tlie infusion of the leaves or stem of others.

It exists in great quantity in the concrete juice
of the poppy, and is known ns opium. It is

soluble in boiling water and alcohol, as well as

in all acids. When distilled it emits white va-

poui-s, which are condensed into a yellow oil.

Some water and carbonate of ammonia pass into

the receiver, and at last carbonic acid gas, am-

monia, and carburetted hydrogen are disengaged,
and a bulky charcoal is left behind. Many other

substances besides opium possess narcotic quali-
ties. Thus the inspissated juice of the garden
lettuce resembles opium in its appearance and

qualities, and is obtained in a similar manner.
The deadly night shade furnishes a narcotic sub-

stance, as do also hemlock, black hellebore,

strammonium, and fox-glove. All these are active

poisons, if taken in largo quantity.

Vegetable acids. The acids derived from the

vegetable kingdom have been multiplied by
modem chemists to the number of 116. Some
of these acids exist ready fomied in the juices
of the plant, as the acetic, oxalic, citric, malic,

&c.; otliers are in certain states of combination,
and do not exhibit their acid qualities until arti-

ficially decomposed, such as the camphoric, su-

beric, pyrolignous, &c.

Oxalic acid. If the expressed juice of the

wood sorrel, (oxalis acetocella) is left to evaporate

slowly, it deposits small crystals of a yellowish
colour and saltish taste, which are known by
the name of salt of sorrel, that is, a salt with ex-

cess of acid
;
from which the acid may be obtained

pure, by a simple chemical process. Oxalic acid,

In its pure state, is always solid. Its taste is

sharp and acrid. It is readily soluble in cold

water, and is distinguished from other acids by
its property of decomposing all calcareous salts,

and forming with lime a salt insoluble in water.

Hence it is used by chemists as a test to detect

tlie presence of calcareous salts. But it is not

used in medicine or the arts, except in its state

of acidulura, in which it is employed to make
a sort of lemonade, and to discharge stains of

ink. It has been found also in oxalis corniculata,

geranium aciduum,m the several species of rumex,
and in the pubescence of cicer arietinum.

Acetic acid, or vinegar, which is generally man-
ufactured from wine or sugar in a certain stage
of fermentation, has also been found ready formed

in the sap of several trees, as analysed by Vau-

quelin; and also in the acid juice of the cicer

arietinum, of which it forms a constituent part.
It was obtained also by Scheele from the sap of

the sambrtcus nigra, and is consequently to be

regarded as a native vegetable acid. It is dis-

tinguished from other vegetable acids by its

forming soluble salts with the alkalies and
earths.

Citric acid. This substance exists in the

juice of the lemon. It has an agreeable acidu-

lous taste, especially when diluted with water.

By a red heat it yields carbonic acid gas, and

cai'buretted hydrogen gas, and is reduced to char-

coal. Nitric acid converts it into oxalic and

acetic acid; and with lime it forms a salt insol-

uble in water. It is much used as lemon juice
to give a seasoning to liquors, which it does

equally well in its concentrated state also. It

has been found in an unmixed state in the fol-

lowing vegetable substances : in the juice of

oranges and lemons, and in the berries of vaccin-

ium oxycoccits, vitis idaea, prunus padus, solanum

dulcamara, and rosa canina, as well as in many
fruits mixed with other acids.

Malic acid. This acid is found in the juice
of unripe apples, whence it derives its name; but

it is found also in the juice of berberries, elder-

beiTies, gooseberries, plums and common house

leek. It cannot be obtained in a crystallized
and solid fonn; but if left exposed to the air, it

becomes thick and viscous. It is decomposed
by heat and strong acids; nitric acid converts it

into oxalic acid. It combines with the alkalies

and several of the metals, and forms with lime

a soluble salt, by which test it is distinguished
from other acids. It is used chiefly in the la-

boratory.
Gallic acid. This acid is derived chiefly from

nut galls, by exposing a quantity of the powder
to a moderate heat in a glass retort, where the

acid will form on the top in octohedral crystals.
Its taste is austere and astringent; and it reddens

vegetable blues. It is soluble both in water and

alcohol, and communicates to solutions of iron

a deep purple or black colour. When exposed
to a gentle heat, it sublimes without alteration

;

but a strong heat decomposes it. Nitric acid

converts it into the malic and oxalic acids. It

is of great utility in the art of dyeing, and forms

the basis of all black colours, and of those with

a dark ground. It is an excellent test of the

presence of iron, and with the sulphate of iron

or copperas it forms common writing ink.

Tartaric acid. In old wine which has been

kept in a caslc, a sediment is precipitated which

adheres to the sides and bottom, and forms a

crust known by the name of tartar, which is a

combination of potass and a peculiar acid in

excess. The compound is supertartrate of potass
and the acid in its state of purity is the tartaric

acid with potass; it forms a salt that is with

difficulty soluble. It exists in the following

vegetable substances : in the pulp of tamarinds,
in the juice of the grape, mulbenies, sorrel, and

sumac; and the roots of triticum repens, and

leontodon taraxacum. It is not much used except

by chemists; but the supertartrate, from which
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it is usually obtained, is well known as the use-

ful medicine called cream of tartar.

Benzoic acid. The benzoin of the shops is

a resinous exudation from styrax lensoe, a tree

which grows in the island of Sumatra. From
this substance benzoic acid is procured. As it

is met with in commerce, it is usually contam-
inated with some resinous and oily matters.

Wlien pure, benzoic acid has no smell; when

sublimed, it assumes the form of long flat pris-
matic needles, having a beautiful silvery lustre.

It is used in medicine more to give flavour to

other more active drugs than for any efficacy it

possesses of itself.

Prussic acid. This acid is generally classed

among the animal acids, because it is obtained

in greatest abundance from animal substances.

But it has been proved to exist in vegetable sub-

stances also, and is procured by distilling laurel

leaves, or the kernels of the peach and cherry,
or bitter almonds. When pure it forms a colour-

less fluid, with an odour resembling that of the

peach blossom. It does not redden vegetable

blues, but it is characterised by its property of

forming a bluish-gi-een precipitate when it is

poured with a little alkali added to it into

solutions containing iron. It is a virulent poison.
From experiments on the vegetable acids, it ap-

pears that they all contain, as elements, carbon,

oxygen, and hydrogen, and that prussic acid

contains a portion of nitrogen. Gallic acid con-

tains more carbon than the other vegetable acids,

and oxalic acid more oxygen.
Modem chemistry has detected a great many

more acids in vegetable substances, such as in

kino, cinnamon, camphor, &c.

Oils. Vegetable bodies afford a great variety
of oily substances, differing considerably in their

properties. These oils have been divided into

fixed, solid, and volatile. Fixed oils are but
seldom found except in the seeds of plants, and

especially in the dicotyledonous class. Occa-

sionally they exist in the pulp of fleshy fi-uits,

as in that of the olive, which yields the mostabun-
dant and valuable species of all fixed oils. But

dicotyledonous seeds which contain oil, contain

also at the same time a quantity of mucilage
and fecula, and form, when braised in water, a

mild and milky fluid known by the name of

emulsion; on this account they are sometimes

denominated emulsive seeds. Some seeds readily

yield their oil by simple pressure, having been

previously reduced to a soft pulp by pounding
them in a mortar. Others require to be exposed
to the action of heat, which is applied to them

by means of pressure between warm plates of

tin, or of tlie vapour of boDing water, or of

roasting before they are subjected to the press.
But the oil which is thus expressed, is still

mixed or combined with other substances, such
M fecula, starch, and mucilage, which sometimes

subside spontaneously, if the liquid is kept in a

state of repose; first the grosser pai'ts, such as the

fragments of parenchyma, J.liat may have been ex-

pressed along with the oil; then the green fecula,

then the starch, and lastly the mucilage. The
oil is now left in a state of tolerable purity,
but not yet without a mixture of other sub-

stances, to deprive it of which chemists employ
a variety of processes. Fixed oil, when pure,
is generally a thick and viscous fluid, of a mild

or insipid taste, and without smell. But it is

never entirely without some coloui", which is

for the most part green or yellow. Its specific

gravity is to water as 9.403 to 1.000. It is insol-

uble in water, is decomposed by the acids, and

with the alkalies it forms soap. When exposed
to the atmosphere it becomes inspissated and

opaque, and assumes a white colour and a resem-

blance to fat. This is in consequence of the ab-

sorption of oxygen; but owing to the appear-
ance of a quantity of water in oU that is ex-

posed to the action of the air, it has been thought
that the oxygen absorbed by it is not yet perhaps
assimilated to its substance. When exposed to

cold it congeals and crystallizes, or assumes a

solid and granular form; but not till the ther-

mometer has, indicated a degree considerably
below the freezing point. When exposed to the

action of heat it is not volatilized till it begins
to boil, which is at 600° of Fahrenheit. By
distillation it is converted into water, carbonic

acid, and carburetted hydrogen and carbon; the

product of its combustion is nearly the sarae>

and hence it is a compound of carbon, oxygen,
and hydrogen. Some oils remain solid at the

ordinary temperature of the atmosphere, such

as palm and cocoa-nut oil, and wax, which in

its properties resembles the oleaginous bodies.

Of the fixed oils some are of a fatty nature, and

are readily inspissated by the action of the air;

others dry into a sort of tenacious varnish.

Olive oil is expressed from the pulp of the

fruit of the olive tree, {Olea Europea) a shrub

that is indigenous to the south of Europe. In

the manufacture of the oil, the fruit is first broken

in a mill and reduced to a sort of paste. It is

then subjected to the action of a press, and tlie

oil, which is now easily separated, swims on the

top of the water in the vessel beneath. It is

manufactured chiefly in France and Italy, and

is much used throughout Europe to give a sea-

soning to food.

Almond oil is extracted from the fruit of the

almond tree, (amygdalus communis) a native of

the south of Europe. The almonds are first

well rubbed or shaken in a coarse bag or sack,

to separate a bitter powder which covers their

epidermis. They are then pounded to a paste

in mortars of marble, which paste is afterwards

subjected to the action of a press, and the oil is

now obtained as in the case of the olive. It is
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of a clear transparent colour, almost without

smell or taste, and is used where fine oils are

requisite.
•

Rapeseed oil is extracted from the hrassica,

napus, and campestris. It is less fixed, and less

liable to become rancid than the two former,

and is manufactured chiefly in Flanders.

Oil of behen is extracted from the fruit of the

guilandina mohringa, common in Egypt and

Africa. It is apt to become rancid, but is with-

out odour, and is on this account much used in

perfumery.

Drying oils. The principal of these are lint-

seed oil, nut oil, poppy oil, and hempseed oil.

Lintseed is obtained from flax seed, which is

first of all roasted, in order to dry up the muci-

lage contained in the seed, as also to promote

the freer and more copious separation of the oil.

This oil still contains a portion of mucilage, and

hence perhaps its property of quickly drying

and hardening depends. Long boiling converts

it into a sort of varnish. With the oxide of

lead it forms a convenient lute, much used in

the arts. Nut oil is extracted from the hazel or

walnut. The kernel is first slightly roasted, and

then subjected to pressure, when the oil flows

out. It is used for food in some parts of France,

and in the coarser kinds of painting. It is apt

to become rancid. Poppy oil is procui-ed from

the seeds of a poppy, (papaversomniferum) which

is cultivated in France for this purpose. It is

clear and transparent, and dries readily; and

when pure is without taste and odour. It is

used for the same purposes as the olive oil, for

which it is often sold. Hempseed oil is procured
from the hemp, has a harsh and disagreeable

taste, and is used only for mixing up the coarser

paints.

Volatile oils. A great variety of vegetables
contain an oil which, being of a lighter and less

permanent nature than the fixed oils, has been

called volatile or essential oil. These oils per-
vade almost every part of the plant. They are

found in many roots, to which they impart a

fi'Dgrant and aromatic odour, with a somewhat
acrid taste. The roots of imila helenium, genista

canariensis, and many others, contain oils of this

sort. They are found also in the bark, as in the

cinnamon tree; or in the wood, as in the sassa-

fras and the fir; in the leaves of labiate plants,
such as mint, rosemary, marjoram; and of the

odorous umhellifera;, such as fennel, charvil, an-

gelica; and of plants with compound flowers,
such as worm-wood. They are found also in

the flower itself, as in the flowers of camomile
and the rose; and in the fruit, as in pepper
and ginger; and lastly, in the external integu-
ments of many seeds; but never in the cotyle-
don. It is probable that every plant possessing
a peculiar odour owes this to a peculiar oil, and
that this aroma is caused by the volatile particles

of the oil being continually given off from the

plant. Volatile oils are obtained by expression

from the plant, or distillation. They are char-

acterised by their strong and aromatic odour,

and rather acrid taste. They are soluble in al-

cohol, but are not readily converted into soaps

by alkalies. They are very inflammable, and

are volatilized by a gentle heat. Like fixed oils,

their specific gravity is generally less than that

of water, on the surface of which they will

float, though in some cases it is found to be

greater than that of water, in which they con-

sequently sink. They are much prized, on

account of their agreeable taste and odour, and

are prepared and sold under the name of distilled

waters or essences. Oil of turpentine is used

as a varnish, and for mixing with other oils in

the composition of pigments.
Wax. This substance is found exuding from

the upper surface of the leaves of many trees. It

exudes also from other parts of the plants be-

sides the leaf, and assumes a more stiff and con-

crete form, as from the catkins of the poplar,

the alder, and the fir, from the fruit of the

myrica cerifera and croton scbiferum; but par-

ticularly from the antherse of flowers. Bees'

wax, though an animal production, agrees so

closely in all its characters with that from plants,

that there can be no doubt of their being the

same substance. It was at one time the opinion

of naturalists, that the bees collected their wax

ready formed from the pollen of plants; but

Huber has shown that the pollen which the bees

carry to their hives is employed as tlie food of

their larvse; and that the wax is manufactured

by them from the saccharine juices of the flower.

It exudes from the rings in the abdomen of

these insects, and is employed by them in con-

structing the walls of their cells. Wax, as it

comes from the bee-hive, has a yellow colour

and a peculiar smell, both of which are derived

from the honey with which the wax cells are

filled. To free it from these impurities, it

is melted in water and cast into thin ribbons,

which are exposed to the light of the sun, till,

by the joint action of the light and moisture,

they are bleached white. Several fusions and

exposures are required, however, to render it

perfectly pure.

Wax, when pure, is tasteless and inodorous,

insoluble in water or alcohol, but combines

with the fixed oils, forming with them a paste

or cerate. It readily combines with alkalies,

and assumes the consistence of soap. The acids

have little action on it, and on this account wax
forms a convenient chemical lute. Wax softens

with heat, and melts at the temperature of 142°

if unbleached, and 155° when pure; at a higher

temperature it boils and passes ofi' into vapour,
which vapour may be set on fire by the appli-
cation of a red heat. Hence, its utility in mak-
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ing candles; and hence an explication of this

singular phenomenon observable in the pictam-

ntts fraxinella. This plant is fragrant, and the

odour which it diffuses around forms a partial

and temporary atmosphere, which is inflammal)le;

for if a lighted candle or other ignited body is

brought near to the plant, especially in the time

of drouglits, its atmosphere immediately takes

fire. This phenomenon was first observed by
the daughter of the celebrated Linnceus, and is

explained by supposing the partial and tempor-

ary atmosphere to contain a portion of wax ex-

uded from the plants, and afterwards reduced to

vapour by the action of the sun. The result of

its combustion in oxygen gas was, according to

Lavoisier, carbonic acid and water, in such pro-

portions as to lead him to conclude that 100

parts of wax are composed of 82.28 of carbon,
and 17.72 of hydrogen. But owing to the little

action of acids on it, there seems reason to be-

lieve that it contains also oxygen as an ingre-
dient. Wax possesses all the essential properties
of a fixed oil. But fixed oils have the property
of becoming concrete, and of assuming a waxy
appearance when long exposed to the air, in

consequence, as it seems, of the absorption of

oxygen. Wax, therefore, may be considered as

a fixed oil rendered concrete, perhaps by the

absorption of oxygen during the progress of vege-
tation. But if this theory is just, the wax may
be expected to occur in a considerable variety of

states, according to its degree of oxygenation,
and this is accordingly the case. Sometimes it

has the consistency of butter, and is denominated

butter of wax, as butter of coco, butter of galam;
sometimes its consistency is greater, and then it

is denominated tallow, as tallow of croton; and
when it has assumed its last degree of consis-

tency, it then takes the appellation of wax. The
butter of cacao is extracted from the seeds of

the theobroma cacao, or chocolate plants, either

by boiling them in water, or by subjecting them
to the action of the press, after having exposed
them to the vapour of boiling water. They
yield almost half their quantity of butter. It

is at first brovm or yellow, but when well puri-
fied it is white; its taste is sweet, its fracture

slightly granular, and its touch unctuous. It

is to this butter that chocolate owes its flavour

and unctuosity. Butter of coco is found in the

fruit of the coco-nut tree. It is expressed from
the pulp of the nut, and is even said to separate
from it when in a fluid state, as cream separates
from milk. Butter of nutmeg is obtained from
the seeds of the myristica officinalis, or nutmeg
tree. They are pounded and formed into a paste
with water, and then subjected to the action of
the press. The butter is firm and orange coloured,
and of a sweet and aromatic smell. From the
croton scbiferum, a tree that grows in Asia and
America, a waxy substance is extracted, of the

consistence of tallow. It adheres to the surface

of the fruit, and is detached from it by means
of boiling the fruit in water. Its odour is rather

pleasant, but it acts as a violent purgative. The
Chinese use it in the manufacture of candles.

The myrica cerifera, a plant which grows
abundantly in Louisiana and other parts of North

America, furnishes the wax of myrtle. The

berries, which are about the size of a pepper
corn, are gathered and thrown into a kettle

which is nearly filled with water. The water

is then made to boil, and the wax which is ex-

tracted floats on the surface. It is of a pale

green colour; its specific gravity is 1.0150, it

melts at the temperature of 109°; and when

strongly heated burns with a white flame pro-

ducing smoke, and emitting an agreeable odour.

Wax is also extracted from a variety of other

vegetables, and has been detected by Proust in

the green fecula of many plants, as in that of

the cabbage. He considers it as a constituent

part of the pollen of all flowers, and thinks that

the bees collect it along with the gluten of the

pollen, which, according to him, serves them for

food. Certainly it is one of the most abundant
of vegetable principles, and is of great utility
both in medicine and in the arts. Its soft and

unctuous qualities render it fit for being em-

ployed as an ingredient in ointments and plasters,

and in a great variety of other medicaments. It

is employed also by the sculptor, statuary, and

modeller, in the exercise of their arts. But its

chief utility consists in its being better adapted
than all other substances for tlie manufacture

of candles. The candle burns with a clear and
brilliant flame, and the wick needs no snufling.

Resins. The term resina was given by the

ancients to the expressed juice of certain pine

trees, and coiTesponds to our common resin.

Many vegetables yield a resinous juice. It is

obtained either by exudation from trees, or by
digesting the substance containing the resin in

alcohol. In the first case, it exudes from natural

or artificial openings in the bark and part of

the wood of trees. The resin flows out in sum-
mer in a liquid state, it being held in solution

by a volatile oil, which, when the exudation is

exposed, to the air, either makes its escape or is

converted into resin by the absorption of oxygen.
When this change takes place the liquid is con-

verted into a solid resin. In the second place,

the alcoholic solution being diluted with water,

the resin falls down, and the alcohol is recovered

by distilling the diluted liquor.

Resins are solid substances, naturally brittle,

have a certain degree of transparency, and a

colour most commonly inclining to yellow.

Their taste is insipid, and they have no smell

except when they retain a portion of volatile

oil, in which case they partake of the odour and

acrid taste of that oil. They are insoluble in
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water, most of them are souble in alcohol, and

some of them in the fixed oils. When exposed
to heat they melt and afterwards take fire, burn-

ing with a strong yellow flame, and evolving a

great deal of smoke. Their elementary consti-

tution consists of carbon, hydrogen, and oxygen.

Resin, or Rosin. Tliis substance exudes in i

the form of drops or tears, from the various

species of pines. Its flow is generally aided by
means of incisions into the bark and wood,
and it receives different appellations according
to the species from which it is obtained. If it is

obtained from the pinus si/lvestris, it is denom-
inated common turpentine; from pimis larix

Venice turpentine; or from amyris balsamea,
Canada balsam. It originally consists of two

ingredients, oil of turpentine and rosin. The
oil is extracted by distillation, and the resin re-

mains behind. If the distillation is continued

to dryness, the residuum is common rosin, or

colophonium; but if water is mixed with it while

yet fluid and incorporated by violent agitation,
the residuum is yellow rosin. The yellow rosin

is the most ductile, and the most generally used

in the arts. Oil of turpentine begins to boil at

313° of the thermometer; but if the ebullition

be still farther continued, the temperature rises

to 350°, or even higher, showing the presence of

more than one volatile oil.

From the resinous juices of the fir, the sub-

stances known by the name of pitch and tar

are also manufactured. The trunk is cut or cleft

into pieces of a convenient size, which are pUed
together in heaps, and covered with turf. They
are then set on fire, and the resinous juice which
is thus extricated, being prevented from escaping
in a volatile state by means of the turf, is pre-

cipitated and collected in a vessel beneath. It

is partly converted into an empyreumatic oil,
and is now tar, which by being farther inspis-

sated, is turned into pitch.
Mastic. This resin is extracted from the pis-

tacea kntiscus, a tree which grows plentifully in

the island of Chios. It exudes in a fluid state

from incisions made in the stem, and concretes
into brittle grains, somewhat yellowish and

semi-transparent. In this state it is sold under
the name of mastic. It has scarcely any taste;
out when heated it melts and exhales a fragrant
odour. It is sometimes employed as a varnish.

Sandarac. This resin is obtained from the

juniperus communis, or common juniper, by
spontaneous exudations. It concretes in the
form of small round tears, somewhat brownish
and semi-transparent, resembling mastic. It is

also employed as a varnish.

Elemi. Tliis resin is extracted from the

amyris elemifera, a tree which grows in North
America. It exudes from incisions made in the
bark during dry weather, and is left to harden
in the sun. It is of a pale yellow colour, and

strong smell, and is somewhat semi-transpar-

ent.

T<icambae. This resin is the produce of the

fafiara octandra, and populvs balsamifera. It

is brought from America in large oblong masses,

wrapped in flag leaves. Its colour is light brown.

It is brittle but easily melted by heat, and it

has been found to be soluble in alkalies and nitric

acids.

Labdanum. This resin is obtained from the

cistus creticus, a shrub which grows in Candia

and other Grecian islands. The surface of the

leaves is covered with a viscid juice, which is

collected by a sort of rake furnished with thongs
of leather, to which the juice adheres. It is

afterwards scraped from the thongs with a knife.

It is very soft, and always mixed with sand and

dust. Its colour is blackish, its odour fragrant,

and its taste bitter. When dissolved in alcohol,

it leaves behind it a little gum. It is employed
in medicine as an astringent.

Opobalsamum, or balm of Gilead. This resin,

which has obtained a sort of notoriety for its

fancied medical virtues, is the produce of

the amyris Gileadensis, a shrub which gi'ows in

Judea and Arabia; but it is so much valued by
the Turks, that its importation is prohibited.
This is the balm of Gilead so much celebrated

in Scripture. Pliny says it was first brought to

Rome by the generals of Vespasian. It is ob-

tained in a liquid state from incisions in the

bark, and is somewhat bitter to. the taste.

Copaiva balsam. This resin is obtained from

the copaifera officinalis, a tree which grows in

South America. It exudes from artificial in-

cisions, having at first the consistence of oil, but

gradually assuming the consistence of honey.
It is transparent, and of a yellow colour, witli

an agreeable smell, but pungent nauseous taste.

It is a combination of resin and volatile oil,

which may be separated by distillation with

water. It is insoluble in water, but abundantly
;
soluble in alcohol. It is used only as a medicine.

Dragon's blood. This resin is obtained from

the draccena draco, pterocarpiis draco, and cal-

amiis rotang, plants that grow in the East Indies,
and in Spanish America. Its colour is a dai'k

! red. It is tasteless and almost inodorous. Its

fracture is glossy, and its powder of a deep
crimson hue. It is brought to this country in

small masses, wrapped in leaves, and is used

I chiefly as a tooth powder.

I

Guiac. This resin is the produce of the

I guiacum officinale, a tree which grows in the

West Indies. It exudes spontaneously, or is

i driven out in a melted state by means of the
' action of heat. Its colour is green with some

\ transparency, its consistence brittle, its fracture

vitreous. It has scarcely any taste, and no smell ;

• but when thrown on burning coals it exhales a
; fragrant odour. It is used in medicine.
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Botany Bay resin. This resin is said to be

the produce of the acarois resinifera, a tree which

grows abundantly in New Holland, especially-

near Botany Bay. The resin exudes spontan-

eously from the trunk of the singular tree which

yields it, especially if the bark be wounded. It

is at first fluid, but becomes gradually solid when
dried in the sun. It is insoluble in water, but

communicates to that liquid the flavour of

storax. Alcohol dissolves it.

Green resin. This resin constitutes the colour-

ing matter of the leaves of trees, and of almost

all vegetables. It is insoluble in water, but sol-

uble in alcohol. When treated with oxymuriatic
acid it assumes the colour of a withered leaf,

and exhibits the resinous properties more dis-

tinctly.

Copal. This resin is obtained from the rhus

copallinium, a tree which is found in North
America. It is a transparent substance, with a

slight tinge of brown. It possesses the general

properties of other resins, but differs from them
in not being soluble in alcohol or oil of turpen-

tine, without peculiar management. When
dissolved in any volatile liquid, and spread thin

upon wood, metal, or paper, so that the volatile

menstruum may evaporate, it forms one of the

most perfect and most beautiful of aU the var-

nishes, known by the name of Copal varnish.

For this purpose it is generally dissolved in oil

of turpentine.
Anime. This resin is obtained irova the hy-

mencea courbaril, or locust tree, a native of North
America. It resembles copal exactly in its ap-

pearance, but differs from it in being readily
soluble in alcohol. It is employed also in mak-

ing varnishes.

Lac. This resin is the produce of the croton

lacciferum, a native of the East Indies. It ex-
udes in consequence of the puncture of an in-

sect, whence it is supposed to derive its colour,
which is deep red verging to brown, with a de-

gree of semi-transparency. It forms the basis of

many varnishes, and of the finest kinds of seal-

ing wax.

Bloom. Upon the epidennis of the leaves

and fruits of certain species of plants, there is

to be found a fine soft and glaucous powder. It

is particularly observable upon cabbage leaves,
and upon plums, to which it communicates a

particular shade. It is known to gardeners by
the name of bloom. It is easily rubbed ofi" by
the fingers, and when viewed under the micros-

cope seems to be composed of small opaque and
unpolished granules, somewhat similar to the

powder of starch; but with a high magnifying
power it appears transparent. When rubbed
off it is again reproduced, though slowly. It
resists the action of dews and rains, and is con-

sequently insoluble in water. But it is soluble
in alcohol, from which circumstance it has

been suspected with some probability to be o

resin.

Such are some of the most remarkable of the

resins that have been subjected to chemical analy-

sis, or employed in medicine or the arts. Their

medical virtues, however, are not quite so great

as has been generally supposed, but their utility

in the arts is very considerable. They are em-

ployed in the arts of painting, varnishing, em-

balming, and perfumery; and they furnish us

w^ith two of the most important of all materials

to a naval power, pitch and tar.

Gum resins. There are many plants which,
when cut or pierced, give out a milky juice more

or less thick. This juice has generally a strong

taste, and frequently also a peculiar smell. These

milky juices are contained in the living plant in

a peculiar set of vessels, which usually run along
the interior part of the bark. The common
leontodon taraxicum, lactuca virosa, the different

species of euphorbia, and the poppy, may be

mentioned as examples of plants yielding these

milky juices. When the milky juice is made
to exude from a plant, and then exposed to

the atmosphere, it becomes solid, and assumes

different appearances according to the plant from

which it is obtained. Now these concrete juices

are the substances which have long been distin-

guished by the name of gum resins. Gum resins

are usually opaque, or at least their transparency
is inferior to that of resins. They are always

solid, and most commonly brittle, and have

sometimes a fatty appearance. When heated

they do not melt as the resins do, neither are

they so combustible. Heat, however, commonly
softens them, and causes them to swell. They
bum with a flame. They have almost always
a strong smell, which, in several instances, is

similar to that of garlic. Their taste also is

often acrid, and much stronger than that of the

resins. They are partially soluble in water, but

the solution is always opaque, and usually

milky. Alcohol dissolves only a portion of

them, the solution is transparent; but when di-

luted with water it becomes milky. They dis-

solve much better in dilute alcohol.

Galbanum. This substance is obtained from
the bubon galbanum, a perennial plant found at

the Cape of Good Hope. An incision is made
in the stem a little above the root, and the milky
juice flows out. When it concretes it consti-

tutes galbanum. It is brought into this country
in small pieces, composed of agglutinated tears

of a yellow colour, acrid and bitter taste, and
smell of garlic. Water, vinegar, and wine, dis-

solves the greater part of it, but the solution is

milky. It is chiefly used in medicine.

Ammoniac. This substance is brought from

Africa in the form of small tears, but nothing
certain is known concerning the plant which

yields it. It is thought to be a species of ferula.

i
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Its colour ia yellow, and taste nauseous. It is

used sometimes in medicine.

Scammony. This substance is the produce of

the ccmvohulus scammonia, a climbing plant which

grows in Persia. The root when cut yields a

milky juice by expression, which, when it con-

cretes, forms scammony. Its colour is dark gray,

its smell nauseous when rubbed, and its taste

bitter. It forms with water a green opaque

liquid. It is much employed in medicine, and

operates as a strong purgative.

Opoponax. The plant from which this sub-

stance is obtained, is the pastinacea opoponax,
a native of the countries of the Levant. It

exudes in the state of a milky juice, from in-

cisions made in the root. It is afterwards dried

in the sun, and is generally to be met with in

lumps of a reddish colour, and white within.

Its taste is bitter and acrid, and it forms with

water a milky solution.

Euphorbium. This substance is the produce
of the euphorbia officinalis, a plant which grows
in Africa. It is the milky juice of the plant
di-ied in the sun, and obtained by means of in-

cisions. It assumes the form of small yellow
tears. It has no smell, its taste is caustic. It

is poisonous, but is occasionally employed in

medicine.

Olibanum. Tiiis substance is obtained from

ihe juniperits Ij/cia, which gi'ows in Arabia, par-

ticularly by the borders of the Tied sea. It is

tlie frankincense of the ancients. It exudes

from incisions made in the tree, and concretes

into masses about the size of a chestnut. It is

brittle, transparent, and of a yellow colour. It

has little taste, but when burnt diffuses an

agreeable odour.

Sagapenmn. The plant from which this sub-

stance is obtained is not well known; but it is

supposed to be the ferula Persica. The sub-

stance itself is brought from Egypt, Persia, or

India. It is generally in the form of agglutin-
ated teai's. Its colour is yellow, its taste hot

and bitter, and its smell alliaceous.

Gamboge is the produce of the mangostana

cambogia, a tree which grows in the East Indies.

It exudes from incisions of the bark, and is

brought to Europe in large cakes or cylindrical
masses. Its colour is yellow, and its fracture

vitrious; but it has no smell and very little

taste. It forms with water a yellow turbid

liquid, but is soluble almost entirely in alcohol.

In medicine it is a strong purgative. It is much
used as a pigment.

Mi/rrli. This substance is procured from a

tree which grows in Abyssinia and Arabia; the

real species of which has not yet been ascertained.

According to Bruce it belongs to the mimosa.

It exudes irom the tree in the state of a yel-
lowish white liquid, which soon concretes into

a solid substance. The beat is transparent, and

has a reddish brown colour. Its odour is strong

and peculiar, its taste bitter and aromatic. It

does not melt when heated, and bums with dif-

ficulty. It is occasionally used in medicine, and

as a dentifrice.

Asafostida. This substance, so well charac-

terised by its strong and foetid smell, is obtained

from the ferula asafoetida, a plant which grows
in Persia. At four years old the plant is dug

up by the root; the root is then cleaned and the

extremity cut off; a milky juice exudes, which

is collected; and when it ceases to flow another

portion is cut off and more juice extricated. The

process is continued till the root is exhausted.

Tlie juice which has been collected soon con-

cretes, and constitutes asafoetida. It is brought
to Europe in small agglutinated grains of differ-

ent colours: white, red, and yellow. It is hard

but brittle. Its taste is bitter, and its smell in-

sufferably foetid; and yet the Indians use it as

a seasoning for their food, and call it the food of

the gods. This forms a strong contrast to the

name it has obtained in Europe, where it is vul-

garly known by the appellation of devil's dung.
It is used in medicine.

A loes. Strictly speaking, aloes hardly belongs
to the gum resins; but as it often exudes spon-

taneously from the leaves when the point of

these is cut off, and afterwards gradually con-

cretes into a solid mass, the analogy is so close

as to wan-ant its insertion here.

Two kinds of aloes occur in commerce, Soco-

tara aloes, and Barbadoes aloes. The first kind

came originally from Socotora, an island at the

entrance of the Red sea; but of late years this

country is almost entirely supplied with aloes

from Bombay. The plant which yields this

variety is the ahe spicata. The leaves are cut

off close to the stem, then cut in pieces, and their

juice allowed to run out; after a sediment has

subsided the clear liquid is allowed to concrete

in the sun. The taste of aloes is entirely bitter;

it is soluble in alcohol and water, and is much
used in medicine as a purgative.

Balsams. The substances known by the name
of balsams are nearly related to the resins and

gum resins. They all contain benzoic acid.

They are obtained by incisions made in the bark,
from which a viscous juice flows, which is after-

wards thickened by exposure to the sun or a

fire; or they are obtained by boiling the part of

the tree containing them. They are thick and

viscid juices, but become readily concrete; their

colour is brown or red; their smell aromatic when

rubbed; their taste acrid. They are insoluble in

water, but boiling water extracts part of their

acid; they are soluble in the alkalies and nitric

acid. When heated they melt and swell, evolv-

ing a white and odorous smoke.

Benzoin. It was long supposed that this sub-

stance was the produce of a species of laurus;
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but it appears from the observations of Mr
Dryandi, to be the produce of a species of styrax,

a tree which grows in Sumatra, and is known
as the styrax henzoin. It flows from incisions

made in the trunk, and comes into Europe in

masses of a light brown colour, variegated with

yellow specks. It is brittle, with a vitrious

fracture. It is soluble in alcohol; when rubbed
it emits a fragrant odour; and when heated the

benzoic acid is sublimed in the form of white

crystals. It is used in medicine and perfumery.
Storax. This balsam is obtained from the

styrax officinale, a tree which grows in France,

Italy, and the islands of the Levant. It is ex-

tracted by means of incisions, and concretes into

cakes or masses of an irregular form, and a brown
or reddish colour. Its taste is spicy, and its

smeU fragrant : it is employed in perfumery.
Styrax. This substance is a semi-fluid juice.

The tree from which it flows is cultivated in

Arabia; but the true species has not yet been

ascertained. It is known to the natives by the

name of rosamallos. The balsam procured from
it is greenish, its taste aromatic, and its smell

pleasant. It is a combination of benzoic acid,

and resin, and is used in medicine occasionally.
Balsam of Tolu. This substance is the pro-

duct of a tree of South America, the toluifera
balsamum. It flows from incisions made in the

bark, and is brought to Europe in small gourd
shells. Its colour is brown, and its smell very

fragrant. It is employed in medicine, and was

at one time thought efficacious in diseases of the

lungs.

Balsam of Peru. This' balsam is obtained

from the myroxylor Pcruiferum, a tree which is

found in South America. It is extracted by
boiling the twigs in water; after evaporation the

extract is put into cocoa nut shells, and in this

state brought to Europe. It resembles the bal-

sam of tolu in its chemical properties, as far as

they have befen hitherto examined, and is ap-

plied to the same medical purposes; but its con-

sistency is less solid, and it is more easily vola-

tilized by heat.

Camphor. This substance was unknown to

the Greeks and Romans, but appears to have
been first brought into notice by the Arabian

physicians. Sotius is the first person who
notices it under the name of kamphur. A great

variety of plants, especially the labiatce, contain

camphor, such as thyme, rosemary, lavender,

zedoary, sassafras; but it is chiefly obtained from
the laurus camp/iora, a tree which grows in

Japan and the islands of the East Indies. In
order to obtain it, the root and stem of the

plant are cut into small pieces, and put into a

large alembic furnished with a head, and con-

taining some water. When sufficient heat is

applied, the camphor sublimes in the form of
small grayish grains, which are afterwards

worked into larger masses by fi-iction. In this

state it is impure, but it is afterwards refined by
a second distillation. Camphor, when pure, is

a white brittle substance, forming octagonal

crystals, or square plates. Its taste is peculiarly

hot and acrid, leaving afterwards a sensation of

cold; its odour is strong and aromatic. When
broken into small fragments and put into water,

on the surface of which it swims, a singular

phenomenon ensues. The water surrounding
the fragments is immediately put into commo-

tion, advancing and retiring in little waves, and

attacking the fragments with violence. The
minuter fragments are driven backwards and

forwards upon the surface, as if impelled by

contrary winds. If a drop of oil is let fall on

the surface of the water, it produces an imme-
diate calm. This phenomenon has been attri-

buted to electricity. Fourcroy thinks it is

merely the effect of the affinities of the camphor,

water, and air, entering into combination.

Camphor is not altered by exposure to the air,

but it is so volatile that it evaporates completely,
if exposed to it in warm weather. It is insolu-

ble in water, to which, however, it communicates

its peculiar odour. It is readily soluble in al-

cohol; and in the acids its solution in nitric acid

forms what is called oil of camphor. It melts

at the temperature of 800°, and is so inflamma-

ble that it will burn even on the surface of the

water. It bums with a bright flame, and leaves

no residuum. If formed into a paste with water

and alumina, and distilled in a glass retort, the

products are volatile oil, camphoric acid, car-

bonic acid gas, and carburetted hydrogen gas,

with a residuum of charcoal and alumina, in

such proportions as to warrant the conclusion

that the ultimate ingredients of camphor are

carbon and hydrogen.

Camphor is much employed in medicine. It

is regarded as a powerful stimulant and anti-

spasmodic. It is particularly offensive to insects,

and is frequently used as a preservative in cabi-

nets of natural history.
Caoutchouc. This substance was introduced

into Europe about the beginning of last century;
and from its being applied to rub out the stains

of black-lead pencils, it got the name of India

rubber. It is obtained from at least two trees,

natives of South America, the jatropa elastica,

and hcevea caoutchouc, and from the feus indica,

artocarpus integrifolia, and urceola elastica of the

East Indies. If an incision is made into the bark

of any of these plants, a milky juice exudes,

which, when it is exposed to the air, concretes

and fomis caoutchouc. As the object of the na-

tives in collecting it had been originally to fonn

it into vessels for their own use, it is generally

made to concrete in the form of bags or bottles.

This is done by applying the juice, when fluid,

in thin layers, to a mould of dried clay, and then
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leaving it to concrete in tlie sun, or by the fire.

A second layer is added to the first, and others in

succession, till the vessel acquires the thickness

that is wanted. The mould is tlien broken, and

the vessel fit for use; and in this state it is gen-

erally brought to Europe. It is brought over in

its milky state also, by being excluded from the

action of the air. If the pulpy juice be exposed
to the air, an elastic pellicle is formed on the

surface. If it is confined in a vessel containing

oxygen gas, the pellicle is fonned sooner. If oxy-
iniuiatic acid is poured into the milky juice, the

caoutchouc precipitates immediately. This ren-

ders it probalile that the fonnation of the caout-

chouc is owing to the absorption ot oxygen.
When pure this substance is of a white colour,

without taste or smell. The black colour which
it commonly presents is owing to the method of

drying the different layers upon the moulds on

which they are spread. They are dried by being

exposed to smoke. The black colour of the

caoutchouc, therefore, is owing to the smoke or

soot alternating with its different layers. It is

soft and pliable like leather, and extremely elas-

tic, so that it may be stretched to a very great

length, and still recover its foi-mer size. Mr
Gough of Manchester has made some curious ex-

periments on the changes of temperature which
this sulistance undergoes on its being stretched

out suddenly, from which it would appear that

ductility, or elasticity, as well as fluidity, de-

pends upon latent heat. It is not altered by ex-

posure to the air
;

is insoluble in water ; but if

boiled in this fluid for some time, its edges be-

come so soft as to adhere if pressed together

closely for some time. It is insoluble in alco-

liol
; but soluble in pure ether and some of the

volatile oils, as also the alkalies. Naptha, or the

essential oil derived from tar or coal gas, is a

ready solvent of this substance. It is also acted

on by acids ; and from their decomposition, it

seems to consist of the elementary constituents

of carbon, hydrogen, oxygen, and nitrogen.

Caoutchouc exists in many vegetables, com-
bined with other ingredients. From resins it

may be separated by their solution in alcohol ;

and from the berries of the misscltoe it may be

separated by the addition of water. Opium and
mastic contain a portion of it, but not a suffi-

cient proportion to compensate the labour of its

extraction. It is applied to many useffil pur-

poses. Rolled out into very thin plates it fonns

a tenacious covering to jars and phials, and is

quite impervious to water and most liquids. It is

also used to construct tubes and cylinders for

chemical and surgical purposes; and dissolved

in naptha, and spread over various kinds of cloth,

it forms the Mackintosh fabrics, now so univer-

sally used. An immense quantity of this sub-

stance is now imported into this country for this

manufacture, and consequently its price has been

greatly raised. In the countries where it is pro-
duced the natives manufacture it into bottles,

make of it boots and shoes, and often bum it in-

stead of candles.

Cork. This well known and useful article is

the outer bark of the quereus suber, or cork tree,

a kind of oak that grows abundantly in France,

Italy, and Spain. To prevent its natural exfo-

liation, which is always irregular, and to disen-

gage it in convenient portions, a longitudinal in-

cision is made in the bark from the root to the

top of the stem, and a transverse and circular in-

cision at each extremity ;
the outer layer, which

is cork, is then stripped off, and to flatten and

reduce it to sheets, it is put into water, and

loaded with weights. The tree continues to

thrive though it is thus stripped of its cork once

in two or three years.
Cork is a light, soft, and elastic substance. Its

colour is a sort of light tan. It is very inflam-

mable, and burns with a bright white flame,

leaving a black and bulky charcoal behind.

When distilled it yields a small quantity of am-
monia. Nitric acid corrodes and dissolves it,

changing its colour to yellow, and finally decom-

poses it, converting it partly into an acid, and

partly into a soft substance resembling wax or

resin. The acid which is thus formed is deno-

minated the suberic acid, and has been ascer-

tained to be one of a peculiar nature. It seems

probable that cork exists in the bark of some
other trees as well as the quercus suber. There

is a variety of the ulmus campestris, common in

hedge rows, whose bark assumes something of

the external appearance of cork, which it re-

sembles in its thickness, softness, and elasticity,

and in its loose and porous texture, as well as in

its chemical properties. Fourcroy seems indeed

to regard the epidermis of all trees to be a sort

of cork, but does not say on what grounds his

opinion is founded.

Wood)/ fibre. The principal part of the stem,

root, and branches of trees, is known under the

denomination of wood; but this term is too

general for the purpose of analytical distinction,

as the part so designated often includes a great

proportion of the substances that have already
been described. It remains, therefore, to be con-

sidered whether there exists in the plant any in-

dividual substance different from those already

described, and constituting more immediately
the fabric of the wood. If a piece of wood is

well dried and digested, first in water and then

in alcohol, or such other solvent as shall produce
no violent effects upon the insoluble parts, and

if the digestion is continued till the liquid is no

longer coloured, and dissolves no more of the

substance of the plant, there remains behind a

sort of vegetable skeleton, which constitutes the

basis of the wood, and which has been called

woody fibre. It is composed of bundles of Ion-
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gitudinal thi-eaJs, which are divisible into others

still smaller. It is somewhat transparent, is

without taste or smell, and is not altered by ex-

posure to the atmosphere. It is insoluble in

water and alcohol ;
but the fixed alkalies decom-

pose it with the assistance of heat. When
heated in the open air it blackens without melt-

ing or frothing, and exhales a thick smoke and

pungent odour, leaving a charcoal that retains

the form of the original mass. When distilled

in a retort, it yields an empyreumatic oil, car-

buretted hydrogen gas, carbonic acid, and a por-

tion of ammonia. One hundred parts of the

woody fibre of oak yielded, according to the

analysis of Gray Lussac and Thenard,

Carbon,

Oxygen,

Hydrogen,

S2.n3

41.78

5.69

Charcoal. WTien wood is covered up from

the full action of the atmosphere, and burnt with

a smothered flame, the volatile parts are driven

off by the heat, and there remains behind a sub-

stance exhibiting the exact form, and even the

several layers, of the original mass. This pro-

cess is denominated charring, and the product is

charcoal. As it is the woody film alone which

resists tlie action of heat, while the other parts

of the plant are dissipated, it is plain that char-

coal must be the residuum of woody fibre, and

that the quantity of the one must depend upon
the quantity of the other, if they are not rather

to be considered as the same. Charcoal may be

obtained from almost aU parts of the plant, whe-

ther solid or fluid, and it is rendered pei-ceptible

by means of combustion. It often escapes, how-

ever, during this process, under the form of car-

bonic acid, of which it constitutes one of the

elements. From a variety of experiments made
on different plants, and on their different parts,

it appears that the green parts contain a greater

proportion of charcoal than the rest ; but this

proportion is found to diminish in autumn, when
the green parts begin to be deprived of their glu-
tinous and extractive juice. The wood contains

more charcoal than the alburnum—the bark

more than both ; but this last result is not con-

stant in all plants, because the bark is not a ho-

mogeneous substance, the outer parts being af-

fected by the air, and the inner parts not. The
wood of the quercus suber, separated from the

alburnum, yielded, from a hundred parts of its

dry substance, 19.75 of charcoal, the alburnum

17.6, the bark 26, leaves gathered in May, 00, in

September, 20. But the quantity of charcoal

differs also in different plants, as well as in dif-

ferent parts of the same. In the plants exa-
mined by Proust, the proportion was found to

be as follows, the quantity of wood charred being
represented by unity :

—

Black Asli, .

Guiacum,
Pine,
Green Oak,
Heart of Oak,
M'ild Ash,
Wliite Ash,

0.25

0.24

0.20

0.20

O.I.O

0.17

11.17

Charcoal is insoluble in water, of which, how-

ever, it absorbs a portion when newly made, as

also of atmospheric air. It is incapable of putre-

faction. It is not altered by the most violent

heat that can be applied, if all air and moisture

are excluded
;
but when heated to about 800°,

it bums in atmospheric air or oxygen gas, and

if pure, without having any residuum. It is

regarded by chemists as being a triple compound,
of which the ingredients are carbon, hydrogen,
and oxygen.

Charcoal is of great utility, both to the che-

mist and artist, as a fuel for heating furnaces, fis

well as for a variety of other purposes. It is an

excellent filter for purifying water. It is a very

good tooth powder, and is an indispensable in-

gredient in the manufacture of gunpowder.
The Sap. If a branch of a vine is cut asun-

der early in the spring, before the leaves have

begun to expand, a clear and colourless fluid will

issue fi'om the wound, which gardeners denomi-

nate the tears of the vine. It is merely, how-

ever, the ascending sap, and may be procured
from almost any other plant by the same or simi-

lar means, and at the same season, but particu-

larly from the maple, birch, and walnut tree, by

boring a hole in the trunk. A small branch of

a vine has been known to yield from twelve to

sixteen ounces in the space of twenty-four hours.

A maple tree of ordinary size yields about two

hundred pints in a season, as has been already
stated ; and a birch tree has been known to yield

in the bleeding season, a quantity equal to its

own weight. The taste of this fluid is generally

insipid, but sometimes it is slightly saline, and

sometimes agreeably sweet, as in the case of the

birch tree. If it is agitated but slightly a froth

is foiTued on the sui-face
;
and if it is kept for

any length of time in a close vessel, it ferments

and effervesces spontaneou.sly, and at length be-

comes strongly acid, assuming a bluish colour

and a turbid appearance. At last it deposits a

sediment, and resumes its transparency, but

forms, at the same time, a tliin and mouldy pel-

licle on the surface. If exposed to the action of

heat it emits bubbles of carbonic acid gas, ex-

hales a strong odour of vinegar, and yields, by
distillation, carbonate of ammonia. Its charcoal

contains carbonate of potass, carbonate of lime,

and muriate and sulphate of potass. It com-

bines, in all proportions, with water, which di-

lutes and dissolves it when thick and viscid.

Strong acids deprive it of the carbonic and ace-

tous acid which it contains, and occasion the
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formation of carbonate of lime and acetate of

potass, whicli it previously held in solution.

Alkalies combine with it readily, and saturate

its excess of acid. They resist its tendency to

spontaneous decomposition, and retain in solu-

tion its extract.

Deyeux and Vauquelin instituted a set of ex-

periments on the nature of this sap. The former

analyzed the sap of the vine and elm, and found

in it acetate of lime, acetous acid, and an extract

to which he attributed the formation of ammo-

nia, and the spontaneous precipitation of the sap
when left exposed to the action of the air. But
the analysis of Vauquelin was more minute. In

the sap of fagus svhatica he found the follow-

ing ingredients : Water, acetate of lime, with ex-

cess of acid, acetate of potass, gallic acid, tannin,
mucous extractive matter, and acetate of alumi-

na. In 1039 parts of the sap of ulmus campes-

tris, he found 1 .027 parts of water and volatile

matter, 9.240 of acetate of potass, 1.060 of veget-
able matter, 0.79C of carbonate of lime, besides

some slight indications of the presence of sulphu-
ric and muriatic acids ; and at a later period of the

season he found the vegetable matter increased,
and the carbonate oi- lime and acetate of potass
diminished. From the above experiments, there-

fore, as well as from those of other chemists, it

is plain that the sap consists of a great variety
of ingredients differing in different species of

plants, though there is too little known concern-

ing it to warrant the deduction of any general

conclusions, as the number of plants whose sap
has hitherto been analyzed is yet but very
limited. It is the grand and principal source of

vegetable aliment, and may be regarded as being
somewhat analogous to the blood of animals. It

is not made use of by man, at least in its natural

state; but there are trees, such as the birch,
whose sap may be manufactured into a very
pleasant wine

;
and it is well known that the sap

of the American maple tree yields a considerable

quantity of sugar. Boussingault has lately ex-

amined the sap of the musa paradisaica. It is

limpid like water. When left exposed to the

air it lets fall red flakes. It stains linen
;
but

loses this property by exposure to the air. It

contains tannin, gallic acid, acetic acid, common
salt, and salts of lime, potash, and alumina.

The proper juice. After the sap has passed
into the leaves, and has thus communicated with
the atmosphere, it becomes elaborated into what
is called the proper juice, and descends again

through the vessels of the stem. This fluid is

distinguishable from the sap by a difference of

colour, as well as qualities. Thus in the peri-
winkle it isgreen, in logwood red, white in spurge,
and yellow in the celandine, from the two last

of which it may readily be obtained by breaking
the stem asunder, as it will then exude from the

fracture. Its principal seat is in the bark, where

it occupies the simple tubes ; but sometimes it is

situated between the bark and wood, as in the

juniper tree ;
or in the leaf, as in the greater

part of herbs ;
or it is diffused throughout the

whole plant, as in the fir and hemlock, in which

case either the proper juice mixes with the sad,

or the vessels containing it have ramifications so

fine as to be altogether imperceptible. It is not,

however, the same in all plants, nor even in the

different parts of the same plant. In the cherry
it is mucilaginous, in the pine it is resinous, in

spurge and celandine it is caustic, though resem-

bling in appearance an emulsion. In many
plants the proper juice of the bark is different

from that of the flower, and the proper juice of

the fruit different from both. Its appearance
under the microscope, according to Senebier, is

that of an assemblage of small globules, con-

nected by small and prism-shaped substances

placed between them. If this juice could be ob-

tained in a state of purity, its analysis would

throw considerable light on the subject of vege-
tation ; but it seems impracticable to extract it

without a mixture of sap. Senebier analyzed
the milky juice of euphorbia cyparissus, of which

he had procured a small quantity considerably

pure, though its pungency was so great as to oc-

casion an inflammation of the eyes to the person

employed to procure it. It mixed readily with

water, to which it communicated its colour.

When left exposed to the air a slight precipita-

tion ensued
; and when allowed to evaporate, a

thin and opaque crust remained behind. Alco-

hol coagulated it into small globules. Ether

dissolved it entirely, as did also oil of turpen-
tine. Sulphuric acid changed its colour to black,

nitric acid to green. The most accurate experi-

ments on the subject are those of Chaptal. When

oxymuriatic acid was poured into the peculiar

juice of euphorbia, a very copious white precipi-

tate fell down, which, when washed and dried,

had the appearance of starch, and was not al-

tered by keeping. Alcohol, aided by heat, dis-

solved two kinds of it, which the addition of

water again precipitated. They had all the pro-

perties of resin. The remaining third part pos-

sessed the properties of woody fibre. The same

experiment was tried on the juice of a variety of

other plants, and the result uniformly was, that

oxymuriatic acid precipitated them from woody
fibre.

The peculiar qualities and virtues of plants

seem to reside in their proper juice. Thus the

juice of the poppy is narcotic, furnishing opium.
The stimulating and diuretic effects of the fir are

in its turpentine. Cinnamon and other aromatic

shrubs yield a highly pungent essential oil. The
resinous juice of the jalap is a purgative. Sugar
is the sweet juice of the sugar cane, the maple
tree, and the beet root. The bark of trees con-

tains this juice in greatest abundance, as is ex-

u
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enrplificd in tlie cinnamon tree and camplior

tree. The peacli tree, liowever, furnishes an ex-

ception to this rule. Its flowers are purgative,

and the whole plant aromatic ; but its juice is

without any distinguished virtues.

Malpighi regarded the proper juice as the prin-

ciple of nourishment, and compared it to the

blood of animals ;
hut this analogy does not hold

very closely. The sap is, perhaps, more analo-

gous to the blood, from Avhich the proper juice

is rather a secretion. In one respect, however,

the analogy holds good, that is, with regard to

extravasated blood and peculiar juices. If the

blood escapes from the vessels, it forms neither

flesh nor bones, but tumours ;
and if the proper

juices escape from the vessels containing them,

they form neither wood nor bark, but a lump or

deposit of inspissated fluid. To the sap, or to

the proper juice, or rather to a mixture of both,

we must refer such substances as are obtained

from plants under the name of expressed juices,

because it is evident that they can come from

no other source. In this state tliey are generally

obtained in the first instance, whether with a

view to their use in medicine, or their applica-

tion to the arts. It is the business of the che-

mist, or artist, to separate and purify them after-

wards, according to the peculiar object he may
happen to have in view, and the use to which

he purposes to apply them. They contain, like

the sap, acetate of potass or of lime, and assume

a deeper shade of colour when exposed to the

fire or air. The oxymuriatic acid precipitates

from them a coloured and flaky substance, as

from the sap ; and they yield by evaporation a

quantity of extract; but they differ from the

sap in exhibiting no traces of tannin or gallic

acid, and but rarely of the saccharine principle.

Ashes. When vegetable matter is submitted

to the action of fire, all its volatile parts are

dissipated, and there only remains a small pro-

portion of incombustible ashes. Tliis ash ex-

hibits a flaky whitish appearance, is soft and

crumbling to the touch, and is both tasteless and

inodorous. Ashes may be obtained from all parts

of the plant, but in different quantities from the

same weight, not only in different plants, but in

dififerent parts of the same plant. Thus, herba-

ceous plants, after being dried, yield more ashes

than woody plants, the leaves more than the

branches, and the branches more than the ti-unk.

The alburnum yields also more ashes than the

wood
; and putrified vegetables yield more ashes

than the same vegetables in a fresh state, if the

putrefaction has not taken place in a current of

water. The result of Saussure's experiments on

this subject was the following: p,ni..k«

1000 part* of dried leave» of oak pathfri'd in Mav, , 53
• Rhoaodendrum f('rrii£fineum, 30

Kftcului hippofastiinus, . 72
do. trunk & brandies, 35
do. gathered in Sept. 86
do. gathered in Oct. 3 1

dn.
do
do.

1000 parti dried bark of the oak.

This ash is a compound of several ingredients,
the principal of which are alkalies, earths, and
metals.

Alkalies. Two of the well known alkalies,

potass and soda, are obtained from the ashes of

plants ; but of late years chemists have discovered

upwards of thirty distinct alkaline substances in

the vegetable juices. These alkalies have been

named generally after the plants from which

they are derived, as strj/chnina, atropina, qui-

nina, &c.

Potass. If the ashes ot vegetables, burnt in

the open air, are repeatedly washed in water,

and this water filtered and evaporated to dry-

ness, potass is left behind. The potass of com-

merce is manufactured in this manner, though it

is not quite pure; but it may be purified by
dissolving it in spirits of wine, and evaporating
the solution to dryness in a silver vessel. When
pure, it is white and semi-transparent, and is

extremely caustic and deliquescent. It dissolves

all soft animal substances, and changes vegetable
blues into green. It dissolves alumina, and also

a small quantity of silex, with which it fuses

into glass with heat. It had long been suspected

by chemists to be a compound substance, which

conjecture was put beyond a doubt by the bril-

liant experiments of Sir H. Davy, who proved it

to consist of a metallic base, in combination with

oxygen.
Soda. This substance is found chiefly in ma.

rine plants, and those growing within the influ-

ence of salt water. It is obtained from the ashes

of burnt fuci, by means of solution in water.

Besides the fuci, or sea weed, it is found in great
abundance in salsola soda and zostcra maritima.

It is generally obtained in the state of a carbon-

ate, and is purified in the same manner as potass,

to which it is similar in its general properties,

but from which it is easily distinguislied by its

forming a hard soap with oil, while potass forms

a soft soap. It, too, is a combination of a me-
tallic base with oxygen. The importance of

tliis alkali in the arts is very great. It enters

into the formation of glass, soap, and various

other materials used in the dyeing and manu-
facture of cloths. They are also of essential im-

portance in medicine.

Earths. The earths which are usually found

in vegetables are lime, silex^ alumina, and mag-
nesia. Of these, lime is by far the most frequent
and abundant, and it is generally found com-
bined with phosphoric, carbonic, or sulphuric
acids. The phosphate of lime is, next to the al-

kaline salts, the most abundant ingredient in tlie

ashes of green herbaceous plants, whose parts are

all in a state of active vegetation. The leaf of

a tree bursting from the bud contains in its ashes

a greater proportion of earthy pliosphate than

at any other period. One hundred parts of the

ashes of the leaves of the oak, gathered in May,
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f^lr1li^lled twenty-four parts of earthy piiospliato,
in September only eighteen parts. In annual

plants the proyortion of earthy ])hosphate di-

minishes from the period of their gcnnination
to that of their flowering. Plants of the bean,
before flowering, gave fourteen parts of earthy

lihosphate ; in flower only thirteen. Carbonate
of lime is, next to phospliate of lime, the most
abundant of tlie earthy salts that are found in

vegetables ; but if the leaves of plants are washed
in water, the proportion of carbonate is aug-
mented. This is owing to the subtraction of
their alkaline salts and phosphates in a greater

proportion than their lime. In green herbace-
ous plants, whose parts are in a state of increase,
there is but little carbonate of lime; but the
ashes of the bark of trees contain an enonnous

quantity of this earth, and much more than the

alburnum, as do also the ashes of the wood. The
ashes of most seeds contain no carbonate of lime;
but they abound in phosphate of potass ;

hence
the ashes of plants, at the period of the maturity
of the fruit, yield less carbonate of lime than at

any previous period.

Silica, or flint earth, is not found to exist in

great proportion in the ashes of vegetables, un-
less they have been previously deprived of their

salts and phosphates by washing ; but when the

plants are washed in water, the proportion of
their silica augments. The ashes of the leaves
of the hazel, gathered in May, yielded 2i parts
of silica in the hundred

; the same leaves washed
yielded 4 parts in the hundred. Young plants
and leaves bursting from the bud contain but
little silica in their ashes; but the proportion of
silica augments as the parts are developed. This
is perhaps owing to the diminution of the alka-
line salts. The ashes of some stalks of wheat,
gathered a month before the time of flowering,
and having some of the radical leaves withered,
contained 12 per cent, of silica, and 05 of alka-
line Sidts. At the period of their flowering, and
when more of their leaves were withered, the
allies contained .•52 parts of silica, and 5-i of alka-
line salts. Seeds, divested of their external cov-

ering, contain less silica than the stem furnished
with its leaves; and it is somewhat remarkaljle
that there are trees of which the bark, alburiuim,
and wood, contain scarcely any silica, and the
leaves a great deal, particularly In autumn. This
IS a phenomenon that cannot be readily accounted
for. The greater part of the grasses contain a
very considerable proportion of silica, as do also
the plants of tho genus cquisctum. Sir II. Davy
discovered that it forms a part of the epidermis
of these plants, and in some of them the prin-
cipal ]>art. From 100 parts of the epidermis of
the

following plants, the proportions of silica
were as follows :

Bonnet cine,

li.inibtjo.

no.

71.4

Cnnmion reed,
Stiilks of corn,

4R.1

C0'.5

Owing to the silica contained in the cpidcnnis,
the plants in -which it is found are sometimes

used to give a polish to the surface of substances

where smoothness is required. The Dutch rush,
a j)lant of this kind, is used to polish even brass.

Alumina. This earth exists in the ashes of

several plants, but not by any means so gene-

rally, or in such proportions, as lime, or even

silica. Saussure found in the ashes of the com-
mon fir ] 4 per cent, of alumina. In many other

plants, however, only a trace of it is discoverable.

Yet clay earth forms a large, and apparently an

indispensidile ingredient, in all soils adapted for

the support of vegetables.

Magnesia. This earth is also sparingly found

in vegetables. It is confined chiefly to marine

species, as the fuci. Vauquelin obtained 17 per
cent, of magnesia from the ashes of sahola soda.

Metallic oxides. Some of the metals exist in

minute proportions in the ashes of vegetables,
such as gold, magnesia, and iron. The latter is

by far the most common. It occurs in the state

of an oxide
;
and the ashes of hard and woody

plants, such as the oak, are said to contain nearly
one-twelfth part their weight of this oxide. The
ashes of salsola contain also a considerable quan-
tity. The oxide of magnesia was first detected

in vegetables by Scheele, and afterwards found

by Proust in the ashes of the pine, vine, green
oak, and fig tree. It has been stated, too, that

minute portions of gold have been detected in

vegetable bodies. Saussure remarks that the

properties of the oxides of iron and of magnesia
augment in the ashes of plants as their vegeta-
tion advances. The leaves of trees furnish more
of these prineijdes in autumn than in spring. It

is so also with annual plants. Seeds contain
metals in less abundance than the stem

; and if

plants are washed with water, the proportion of
their metallic oxides is augmented.

JDccomjyosilion of vegctahlcs. During the spon-
taneous decomposition which all vegetables, in

common with all organized bodies, undei-go, it is

obvious that the simi)le substances of which they
are composed must unite together in a different

manner from that in which they were formerly
united, and fonn a new set of compounds which
did not fonnerly exist. Now it has been re-

marked, that the specific gravity of these new-

compounds is almost always loss than that of
the old body. Some of them usually fly oft' in
the state of gas or vapour ; hence the odour that

vegetable bodies emit during the whole time that

they are running through the series of their

changes. When the odour is very off'ensive or

noxious, the spontaneous decomposition is called

putrefaction ; but when the odour is not offen-

sive, or w-hen any of the new comjjounds formed
is a])plied to useful purposes, the spontaneous
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decomposition is called fermentation. Fermen-

tation never takes place unless vegetable sub-

stances contain a certain portion of water, and

unless they are exposed to a temperature at least

above the freezing point. When diy or freezing,

many of them continue long without alteration.

There are three kinds of fermentation. The

vinous, where saccharine matter is converted into

intoxicating liquors, as wine, alcohol, &c. ; the

acetous, where fenuented liquors undergo a fur-

ther change into vinegar ;
and the panary, where

amylaceous matter is convei-ted into bread. As
these different kinds of fermentation come to be

treated of at length under the heads of the vege-

table products which yield them, we shall re-

turn to the subject in a subsequent part of this

work.

CHAP. XXII.

GEOGRAPHICAL DISTRIBUTION OF PLANTS.

TuE surface of the earth, with very few ex-

ceptions, presents the aspect of a natural garden,

teeming spontaneously with vegetable produc-
tions of every variety of foi-m, of hue, and mag-
nitude. Notwithstanding the extremes of tem-

perature, from the fervid glow of the tropics to

the chill atmosphere of the polar regions, there

are yet vegetable forms adapted to every climate;

and there is no region almost so cold, or arid, or

steeped in moisture, which has not its appropri-
ate vegetation. It has in consequence become a

question with the observers of nature, by what

means all these varieties of families and species

have obtained possession of tlieir present locali-

ties ; and why it is that the banks of the Orinoco

are fringed with trees and lierbs wliose counter-

parts we should in vain seek on the margin of

the Rhine
;
that out of 7000 species of flower-

ing plants found wild in Europe, not a hundred

have been seen in Australasia
;
that the Alps of

Switzerland, and mountains of Nepaul, produce

perhaps not a greater number common to both
;

and in short, that every country of considerable

extent has certain species to distinguish it from
others. Investigations concerning the original
creation of plants, in the present state of human
knowledge, miglit be deemed by many at best

an idle waste of time
;
and even inquiries into

the means by whicli they occupy their present

situations, except in some few particular in-

stances, may truly seem a speculation not much
more profitable in itself, or likely to arrive at

ultimate success.

This inquiry, nevertheless, has occupied the
attention of many eminent botanists, and has led

to considerable diversity of opinion amongst
them; one party supposing all plants to have

originated in some central point, from which

they have been gradually spread over the earth's

surface ; others conceiving tliat §everal of such

centres must have existed ;
and a third party be-

lieving species, for the most part, to have ori-

ginated where they now appear, as the natural

and untransported products of the soil and cli-

mate. Some again suppose that at firet only

genera existed, species arising from generic ad-

mixture; while othei-s maintain that all vege-

table forms are modifications of each other, or

the result of a certain concurrence of molecules

dispersed through matter, hence liable to be pro-

duced in any situation where the necessary con-

ditions of their existence occur.

The causes, says Mr Watson, now -v-isibly ope-

rating in the extension of species, from one part

of the earth to another, afford us a more tangible

subject for inquiry. Millions of seeds are an-

nually ripened and dispersed abroad by the

agency of the winds, currents of water, or ani-

mal locomotion; and though doubtless a very

large proportion of them may be either entirely

lost, or being can-ied into situations unfavourable

to their development, may long remain un-

changed ; yet some among them must occasion-

ally be dispersed under more favourable circum-

stances, and the conditions requisite for their

vegetation being supplied, they are forthwith

developed, and add an additional species to the

flora of the district to which they have been car-

ried. How much of vegetable distribution has

thus been effected it is quite impossible now to

estimate ; but any observer may have evidence

that such causes are still operative in our flora,

although, perhaps, not very materially altering

the range of its species, except when the inter-

ference of human agency is also introduced.

When man transports the vegetable forms of

distant regions to his own home, then it may,
and does really happen, in Britain for instance,

that their ripened seeds, dispei-sed by the wind,

or carried to a distance by streams, spring up,

grow, and produce other seeds, to be again scat-

tered farther, until a species once unknown to

the country, next limited to one small spot only,

is spread over its surface, and at length comes to

be regarded as a part of its flora. The turnip,

pai-sley, canary grass, beech tree, and many
others, have been thus introduced to Britain.

Mr Winch enumerates nearly fifty species not

included in the catalogues of British plants,

which are nevertheless occasionally found wild

on the ballast hills of Northumberland and Dur-

ham, to which they have been carried by ship-

ping. The different kinds of corn, the gi'ape,

the sugar cane, the bread fniit, the potatoe, and

the coffee shrub, have thus been more or less

extensively spread over the earth
;
and the wide

waste of waters, formerly bounding the progres-

sion of species, by the restless ingenuity of man
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lias lieen made a road of communication, over

which tlie plants of Europe may pass to America,

and those of America be in turn transported to

the fields of Europe ; by means of which New
Holland may send her snowy and fantastic forms

to adorn the lawns and conservatories of Britain,

receiving in exchange the not less valuable pro-

ductions of her farms and culinary gardens.

But it is not sufficient for vegetation that

the seeds and roots of plants be merely trans-

ported from place to place by the agencies al-

ready mentioned. Unless can-icd to a congenial

climate and soil, they sooner or later perish, and

again disappear from a country unadapted to

their nature. Year after year living seeds are

carried from the shores of tropical America, and

deposited, by the gulf stream, on the coasts of

Europe, without securing to themselves any per-

manent existence in its flora ;
and of our culti-

vated exotics, how few have become even im-

perfectly naturalized ? What then, it may be

inquired, are the conditions necessary to the

successful development of vegetation, and its un-

aided continuance by descent? Undoubtedly

they are various, both in kind and degree, each

particular species, perhaps, requiring some mo-
dification of the general conditions. In Britain

how often do we see a sharp frost of spring, or

early summer, lay prostrate the gayest beauties

of the garden, yet spare the humbler flowers that

adorn unbidden our fields and groves. Continued

drought at times converts the fresh verdure of

on English landscape into brown aridity. And
while the sheltered valley may be adorned with

lofty trees, on the exposed hills that bound it,

these forest monarchs, crouching before the blasts

of heaven, are scarcely able to raise their dis-

torted and ungraceful boughs a few feet above

the surface of the gi-ound. Again, the clear

stream and stagnant morass, the porous gravel
and the adhesive clay, the saline soil of the coast,

and the vegetable earth of the peat bog, are each

distinguished by some peculiarities in the plants

they produce ; and when by any chance the spe-
cies flourishing on one of these soils are trans-

ferred to another, their feeble growth and altered

habit frequently prove sure evidences how little

their new situation is congenial to them.

Certain conditions, then, of the atmosphere, as

regards temperature and moisture
;
of the soil, as

regards qualities and composition ; and of their

situation, as regards altitude, exposure, and shel-

ter—allinfluence the distribution and localization

of plants.

Temperaiure. Geographers have divided the

globe into zones, corresponding to the modifica-

tions of heat on its surface. Generally speaking,
the temperature diminishes from the equator,
where it is greatest, to the poles, where the mean
heat of the sun is least. Vegetation also follows

this course with regard to particular kinds of

vegetation. The torrid zone is the region of

palms; the temperate zones of oak and other

magnificent trees of the forest. As we reach the

extremities of the temperate zone, and under

those of the frigid, pines, birches, and other hardy
trees only thrive. At last we come to a region

of heaths and lichens
; these, too, begin to dis-

appear on the verge of the snow line
;
and at

hist extreme cold shuts out vegetation altogether.

The plant which is found to approach nearest to

the pole, and which there is good reason to be-

lieve even reaches it, is the palmella nivalis, or

red snow, a minute cryptogamic plant,which i.s

found incrusting the surface of the snow like

drops of blood.

In considering the influence of temperature,

however, it must be remarked that the degree of

heat does not regularly coincide with the latitude

or distance from the equator. Various causes tend

to modify the heat both of the earth and atmos-

phere ;
such as long ranges of continent or of

ocean, and locality as regards the eastern or

western sides of islands or continents.

Altitude has also an effect on temperature, and

on the localization of plants. As elevated situ-

ations are colder than others on a level with the

ocean, the higher we ascend mountains the lower

the temperature becomes, till at last we reach

their summits tipt with snow ;
and thus we ex-

perience a change of climate corresponding to

that which takes place between the equator and

the poles. A similar change of vegetation is

also observable. Thus, in ascending the Alps
or Pyrenees, we find the oaks and vines charac-

teristic of a temperate climate around their base.

A little higher these have disappeared; but pines,

birches, and alders, still remain. Still higher,

the absence of trees, while there yet appear small

willows and heaths, with many mosses and saxi-

frages, recalls the treeless flora of the polar re-

gions. Many of the plants found high on the

mountains of South Europe, are indeed specifi-

cally the same as those of Spitzbergen and Green-

land. Below them we have Lapland species ;

lower still those of Britain. Nearly one half of

the plants of Spitzbergen are found on the hills

of Scotland ;
those of England, lower in height,

have only one-fourth. The altitude at which per-

petual snow lies on the mountains of the equator
is about 16,000 feet, becoming lower as we advance

to the poles, and resting on the sea level in 70° or

80° north latitude ; but the height of this snow
line varies greatly from local circumstances. As
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a general role, it may be said to depend on the

temperature of summer more tlian that of the

whole year, and is, therefore, lower in maritime

countries than in continental.

Moisture and soil. Some plants require a

much greater proportion ofmoisture than others
;

and thus we iind some thriving on the sandy
rocks, while others luxuriate in the marsh, or

banks of the lake or river. Moisture depends
no less on the state of the atmosphere, and the

prevailing currents of winds in the district, than

on the nature of the soil. The quantity of mois-

ture influences much the vegetation of a country.
Marshes tend to increase rushes

; frequent rains,

the grasses and cryptogamic plants.

Asp ct. Under this term are included shelter

from, or exposure to, particular winds, sun, light,

air, &c. Some plants grow best on sunny banks;
others scarcely exist save in the deep gloom of the

forest; some bear the chafings of the rudest

winds, by which others are immediately de-

stroyed. Several species in soutliern latitudes,

or at low elevations, will only grow in shaded

places ; while higher up, or fiirther north, they
woo the sun. The summits of hills have a more

rigid vegetation than vallies of an equal alti-

tude
;
and the shores of the soa rarely show trees

of so vigorous growth as inland situations. A
small belt of trees, planted in an exposed situa-

tion, generally fails
;
while a large compact mass

succeeds, though often at the expense of those

on the outside.

We shall now proceed to offer a general view

of the distribution of vegetables over the globe.

Scarcely fourteen hundred species of plants

appear to have been known and described by
the Greeks, Romans, and Arabians.* At pre-

sent, more than three thousand species are enum-

erated as natives of our own island; and the

researches of botanists in other parts of the

world, have extended our knowledge of the

vegetable kingdom to at least 50,000 species. Of

this vast number, comparatively few belong in-

discriminately to all climates and situations;

none, perhaps, excepting some mosses and other

obscure plants, which appear to require for their

existence only an abundance of shade and mois-

ture. This limitation of particular plants to

certain latitudes, is undoubtedly connected with

certain peculiarities in their internal structure;

though for the most part, we are unable to dis-

cover in what those peculiarities consist. Inde-

pendently, however, of the restriction thus im-

posed by the climate of every place on the nature

of its vegetable productions, each of the great

divisions of the earth appears to have given birth

to a set of plants distinct from those of other

parts. Thus, a large proportion of the trees and

plants growing wild in the western hemisphere,
are unlike those of the eastern hemisphere in

* Barton on Gcograpliical Dittiibution of Plants.

the same latitude. The vegetable productions
of the Cape of Good Hope are unlike those of

the south of Europe, though the climate in these

two situations is little dissimilar. The plants
of the East Indian islands form another distinct

class ; those of Cliina and Japan another
; those

of New Holland again another. The little

island of St Helena contains a set of plants

peculiar to itself, not one of which is to be found

on the neighbouring western shore of the con-

tinent of Africa. The plants originally belong-

ing to one part of the world, when removed to

another enjoying a similar climate, often appear
to flourish as well as in their native soil. Thus
the potatoe, a native of South America, which

was brought to England by Sir Walter Raleigh,
in the reign of queen Elizabeth, grows as well

here as the turnip, the carrot, or the cabbage,

which are natives of Great Britain. In like

manner do the sugar-cane and the coffee-tree

flourish in the West Indies,though not originally

produced there, but transplanted, the sugar-cane
from China, the coffee-tree from Arabia.

It will be convenient to begin our survey of

the vegetable kingdom from the colder regions

of the earth, and to proceed gradually towards

the warmer. Beyond the arctic circle, the

number of plants is extremely limited. Captain

Ross, speaking of a tribe of Esquimaux that he

met with on the shores of Baffin's Bay, says :

"Their knowledge of wood seemed to be limited

to some plant like heath, of a dwarfish growtli,

with stems no thicker than the finger." Ac»

cordingly, they knew not what to think of the

timber they saw on board the ship; and so little

notion had they of cloth, or any kind of vege-

table texture, that, when presented with a shirt,

they inquired of what animal's skin it was

made. On the shores of Hudson's Bay, it is

said that no trees are found north of latitude

60°. In Europe, however, vegetation extends

considerably further. A great part of Sweden,

Norway, and the north of Russia, is covered

with forests .of fir; and from these countries we
derive our best deal tiral)er. The yellow deal,

which is most valued, is the wood of the silver

fir; white deal of the spruce fir.

In no part of the

world has the distribu-

tion of plants been more

carefully observed than

in Norway and Lapland.
The trees which are

there found to approach
nearest the limits of

perpetual snow are the

dwarf birch and dwarf

willow, if they can be

projierly denominated

trees; the dwarf birth seldom exceeding two or

three feet in height, jind the dwurf willow being

73.

Dwarf Willow. 1
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still smaller: so small, indeed, that half a dozen

plants, with their roots, stem, branches, and

leaves complete, may be laid out on the page of

a duodecimo volume. Even beyond the limit

of these trees are found, however, several small

plants; and among them -4,

one which jiarticularly

deserves to be noticed—
the reindeer moss, which

foniis the principal food

of the reindeer, an ani-

mal employed by the

Laplanders both for

drawing their sledges for

food,andforniilk. In the

winter, when the ground
is covered with snow

these sagacious creatures dig with their feet to

get at the moss beneath. When boiled in water,

this moss affords a nutritious jelly, which has

been employed as a remedy in consumptive

complaints.
Next after the dwarf birch and dwarf willow,

come the common birch, tlie mountain ash, and

the Scotch fir, with two or three otlier species of

willow; tlien a species of alder, which has been

called the cold alder, from its peculiar place of

growth, not being found south of latitude 60°;

the bird cherry, and the aspen, the gooseberry

and the raspbeiTy. Still travelling towards the

south, we arrive successively at the northern

limit of the ash, the oak, and the beech. The
northern limit of the oak has been traced

throughout Europe. At Dronthiem, in Norway,
on the coast of the Atlantic ocean, this tree is

found in latitude, GS'^; in the eastern part of

Europe, on the confines of Asia, it ceases to grow
in latitude 5~^°; a remarkable proof of the

superior mildness of the climate on the western

shore of the old continent, as compared with

that of the interior; for it is by no means true,

as generally supposed, that the climate of the

sea coast is universally milder than that of the

interior. If we pursue the limits of vegetation

through Asia, to the eastern extremity of the

continent, we shall find the cold little, if any
thing diminished, as we approach the shores of

the Pacific ocean. The oak languishes on the

banks of the Argoun, towards the east of Asiatic

Russia, in the latitude of London, eight hundred

miles nearer to the equator than the point at

which it ceases to grow on the opposite shore of

the continent. At Pekin, in China, situated

only fifty miles from the sea coast, (in the lati-

tude of the south of France, where orange trees

grow without protection in the open air,) the

severity of the winter's cold far exceeds that cx-

pei-ienced in any part of Great Britain, and falls

short only two or tliree degrees of that at North

Cape, the furthest extremity of Europe. When
we speak of the mildness of a maritime climate,

we must therefore keep in mind that the ex-

pression applies only to the western, not to the

eastern shores of the continent.

It is easy to comprehend why the neighbour-

hood of the sea, in countries situated far north,

should tend to render the climate milder, while

in the tropical regions it moderates the intensity

of the heat, since it is known that the tempera-

ture of the ocean varies much less than that of

the land; the waters from the equator being

continually mixed with those of the Polar

regions by the current of the gulf-stream. Why
the inhabitants of the eastern shore do not enjoy

this advantage, as well as those of the western

shore of the continent, is in part explained by
the prevalence of westerly winds in these lati-

tudes; a westerly wind bringing with it the warm
and humid atmosphere of the Atlantic to the

inhabitants of Iceland and of Norway, while it

brings the dry and cold atmosphere of Siberia

to the inhabitants of Kamschatka and Corea.

Norway and Lapland enjoy a more temperate

climate than any other country in the same lati-

tude. The Scotch fir there attains to a height
of sixty feet in latitude 70°; and at Tornea, at

the head of the gulf of Bothnia, in latitude 66°,

the birches are described by Von Buch as moff-

nificent. For this superiority of climate, these

countries are probably indebted to their peculiar

position between four seas, the Atlantic, the

Arctic ocean, the White sea, and the gulf of

Bothnia. A very curious difference has, how-

ever, been observed between the climate of Lap-

land, lying to the north of the gulf of Bothnia,

and that of Norway, which skirts the shore of

the Atlantic and Arctic oceans. These two

countries are separated by a chain of mountains

of considerable elevation, which fall abruptly
and precipitously towards the sea on the northern

and western sides, and descend with a gentle

and gradual slope towards the gulf on the other

side. Norway, exposed to the moist and tem-

perate atmosphere of the ocean, enjoys a singu-

larly mild winter, but receives little of the sun's

rays in summer; partly from the humidity and

mistiness of the air, partly from the declivity

of the land towards the north. Lapland has a

colder winter, but a warmer summer. And, ac-

cordingly, it is found that such plants as require

only a few weeks of warm weather to bring

them to maturity succeed in Lapland, though

they will not grow in Norway; while those which

are easily killed by a severe frost flourish better

in Norway than in Laplau(l.

For the sake of distinction, that kind of

equable climate enjoyed by the countries border-

ing on the Atlantic, has been called the Island

Climate. It belongs, perhaps, still more strik-

ingly to Ireland and the west of Scotland, than

to Norway. The other sort of climate, where
both the summers are hotter, and the wintera
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colder, is called the Continental Climate; and as

Lapland possesses it in a greater degree than Nor-

way, Russia possesses it in a still greater degree
than Lapland. We shall hereaftersee that similar

differences have been found to prevail between
the maritime and inland districts in other parts
of Europe.

In the Orkney islands, off the northern coast

of Scotland, no tree is found but the hazel, which
seems to bear the winds of the Atlantic better

than either the Scotch or the spruce fir. On
the coast of Norway, the hazel and the spruce
fir tenninate nearly at the same point. In

Sweden, on the coast of the Baltic, the spruce
fir is found eight degrees nearer to the Pole than

the hazel. Travelling still towards the east, we
lose the hazel altogether, soon after entering the

confines of Asia; and it is not met with again in

any part of Siberia till we reach the river Amur,
near the shores of the Pacific ocean. Again,
in Scotland there are extensive natural woods of

the Scotch fir, but none of the spruce fir. On
the coast of Norway, the spruce fir terminates

at latitude 67°, but tlie Scotch fir extends to

latitude 70°, and the birch nearly to 71.° In

Siberia, the spruce fir and the larch (the latter

unknown in Norwayand Sweden) extend further

to the north than either the Scotch fir or the

birch. On tlie limits between Asia and Europe,
the mountain ash, aspen, black alder, and juniper,
which in Norway grow under the Polar circle,

scarcely reach the GOth degree.
It liappens in Lapland, as in some other parts

of the world, that the limits of vegetation are

detennined more by the form and disposition of

the neighbouring mountains than by the lati-

tude. The lines which separate the growth of

the different species of plants, are disposed in

semicircles round the head of the gulf of Both-

nia; each semicircle rising above tlie other, as

we ascend towards the chain of the Dofrines.
In the first, or lowest band, tlie prevailing tree

is the spruce fir; and to this region, for the most

part, the cultivation of corn is confined. Above
this grows the Scotch fir, and above tlie Scotch

fir the dwarf birch and willow. At the height
of 2500 feet, the dwarf liirch just finds suflicient

warmth, about the end of June, to put forth

three leaves from each bud, which in a few weeks
wither and fall off again; yet this feeble effort

of vegetation is found sufficient to continue the

life of the plant. It has been observed, that the

leaves of the birch unfold whenever the temper-
ature of the air rises to 62°: in situations, there-

fore, where the heat of the warmest month does
not rise to this point, it is incapable of growing.
During the short but warm summer of Lap-

land, vegetation proceeds with extraordinary

rapidity. Until the middle of May, the ground
is covered with snow. About a month later,
the rivers begin rapidly to swell, in consequence

of the breaking up of the frost. In the begin-

ning of October the ground is hard frozen, and
remains so from seven to eight months. Such
is the climate of Enontekeis, which is situated

in the higher and colder part of Lapland. It

is not tiU the month of June that barley can

be sown; yet, in t)ie short space of three months,
the fields are ready for the harvest. It has been

found that the cultivation of this grain succeeds

wherever the mean temperature during ninety

days rises to 48°.

Notwithstanding its northern and inclement

climate, Lapland has to boast of some wild flowers

of great beauty. Among these are the mezer-

eon, the yeUow and white water lily, and the

European globe flower. As we travel southward

along the shores of the Baltic, towai'ds Stock-

holm, we find, for the first time, in Angerman-
land, the wood anemone, the hepatica, the dog
rose, and the sycamore;—in Medelpad, the bur-

dock, and the campanula persicifulia;
—in Gas-

trickeland, the cowslip, the guelder rose, the

spiraea filipendula, and the hazel. At the river

Dal we find the anemone Pulsatilla, the hawthorn,
and the sloe. Here we lose the hoary or cold

alder. Several of these plants extend further

north on tlie sea shore than inland; owing, as it

would appear, to the greater mildness of the

maritime climate.

A great part of the Russian empii-e, both in

Europe and Asia, is covered with forests. In

the northern provinces are found principally the

various species of firs; the Scotch and spruce fir,

the larch; and towards the Ural mountains the

Siberian cedar. Of deciduous ti-ees, the most

abundant is the birch; and next to this the lime

tree, of whose inner part the common garden-
mats are made; and shoes, platted from the rind

of the young shoots of this tree, are generally
worn by the common people in Russia. The

beech, elm, and poplar, are chiefly the growth
of the southern provinces. Such was the abun-

dance of wood, till of late years, in this country,
that the peasants were for the most part allowed

to cut down as much as they pleased. It is,

indeed, by the produce of the forests, that the

people of the northern provinces chiefly live.

Tlieir houses are almost universally constructed

of timber; wood is every where used for fuel;

and they employ a slip of birch-wood, lighted,

for a candle. From the ashes of trees, cut down
and burnt for this purpose, they obtain potash,

of which large quantities are annually exported.

For the purpose of tanning, the Russians employ
not merely the bark of the oak, but of the birch

and willow. From the wood of the Ijirch they

procure a species of tar, which is used in dress-

ing that kind of leather commonly known by
the name of Russia leather, and much employed
in book-binding.

As we piss into Asiatic Russia, we succes-
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sively lose the oak, the hazel, the ash, tlie Hmo
tree, the Scotch fir, the spruce fir, and the Si-

berian cedar; while the larch extends to the

shores of the Arctic ocean. In the sonthern

parts of Siberia are found wild tulips, anemones,
two species of rhododendron, and the scarlet

lychnis. To the east of lake Baikal, the Euro-

])ean globe flower is replaced by the Asiatic

species. In Sioeria also grow the cranbeny and
the hautboy strawberry.
The oak, the beech, and the elm are natives

of Great Britain. Each of these trees has its

appropriate soil. In the western part of the

county of Sussex, we liave three distinct belts

of country, each strongly marked by the char-

acter of its vegetation. To the north we have

a strong and deep clay, admirably adapted to

the growth of oak. Then come the chalk hills,

where the luxuriant growth of the beech attests

that this tree has found its congenial soil. This

tree is not met with north of Stamford in Lin-

colnshire. The elm seen in Scotland and the

north of England is the wych elm, a different

species, growing in a more straggling form, with

pendent branches, and a larger leaf. Its wood
is very unlike that of the English elm; more

resembling that of the ash. In the approach
to some of the royal palaces in Spain, are some
rows of elm, which, we are assured by Evelyn,
were transplanted from England by Philip II.,

the husband of queen Mary of England, the

elm not being a native of Spain. In addition

to the trees just mentioned, the ash, the maple,
the sycamore, and the small-leaved lime tree,

may be enumerated as growing wild in Great

Britain.

If we now turn our attention to the countries

occupying the southern side of the Baltic, we
shall find a wide district of licatJi, beginning from
the northera extremity of Jutland, extending as

far south as latitude 52°
;
thence westward as

far as the ocean, and eastward over a considerable

part of the north of Germany. In this barren

tract, the few spots which have leen brought
into cultivation by human industry appear like

green islands amidst the waste. The variety of

species of heath found in this tract is very small
;

and few, if any of them, are strikingly beautiful.

In the wet and springy parts of the district are

many tracts of bog, or peat moss, scarcely less

sterile than heath. Occasionally, however, the

cranberry, and some other eatable ben-ies of the

same family, as the K?fer>y and the whortlcherrt/,

cover the surface ; and the substance of the bog
itself furnishes a kind of ftiel to the poor inhabi-

tants, after being cut in small square pieces, and

piled in stacks to dry. When attentively ex-

amined, it is found to consist of vegetable fibres,

jiartially decayed, and compacted by the pres-
sure of the superincumbent portion. Its com-

position is only to be seen, however, in that part

of the bog which lies toward the sui'fiice; towards

the bottom it takes the appearance of a black

and solid mass. In many places the natural soil

is covered to a depth of twenty or thirty feet

with this substance. The plants by whose de-

composition these bogs are formed, appear to be

principally two or three kinds of moss. These

are almost invariably found growing on the sur-

face; and it appears that each generation, as it

dies, forms a soil for that which is to succeed.

That a continual growth really takes place, is

proved by the gi-adual filling up of the hollows

excavated for obtaining fuel. Much of the sur-

face of Scotland, the nortli of England, Wales,
and Ireland, is covered with these bogs, as well

as of that part of the continent of Europe which

touches the shores of the German ocean and the

Baltic.

To the south of this barren tract of heath and

peat moss, we find an extensive region of re-

markable fertility, in which every species of our

cultivated grain flourishes. This district, which

is for the most part unbroken by hills of any
considerable height, comprises the Netherlands,

the greater part of France, the middle of Ger-

many, Poland, and southern Russia. The east-

ern pai-t of this region being comparatively thinly

peopled, supplies with corn several other parts of

Europe; the produce of the soil b^-'ing can-ied

do-vvn by internal navigation, partly to the ports

on the Baltic, partly to those on the Black sea.

The line which limits the cultivation of corn,

like that which limits the growth of the oak and

other forest trees, extends much further north

on the western side, than on the eastern side of

the continent. In Norway, barley sometimes

ripens, in favourable aspects, under the 70th par-
allel of latitude. In European Russia, the cul-

tivation of corn scarcely succeeds beyond lati-

tude 60°; and in Kamschatka, the eastern extre-

vci'itj of Asia, this limit descends as low as 61°,

the latitude of London. On the eastern shore of

the continent of America, the growth of com
does not extend beyond latitude 52°. Wheat
demands a warmer climate than barley or oats.

This grain is not found to succeed so well in the

west of Scotland, the summer's sun being insuf-

ficient to ripen it. Even in England, the west-

ern side of the island appears better adapted to

the growth of grass than of com ; and accord-

ingly, it may be observed, in every part of the

kingdom, that com is carried from east to west,
while cattle are driven from west to east. All

our principal com counties are situated on the

eastern side of the island, from the Lothians, in

Scotland, to Kent, the south-eastern county of

England. This is to be attributed, in a great

measure, to the humidity of the climate in those

districts bordering on the shores of the Atlantic.

The cultivation of com docs not succeed better

in the torrid zone than in the polar regions.
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Within the tropics, wheat, barley, ami oats, are

not cultivated, excepting in situations elevated

considerably above the level of the sea.

The cultivated apple is thought to be a variety

of the crab, and may therefore be considered a

native of England. This fruit does not ripen

north of Sundswall, in Sweden, in latitude 62°,

nor in the east of Europe, beyond latitude 67°.

Its near relations, the pear and the quince, are

not natives of England, but are found wild in

the southern parts of Europe. The quince

scarcely succeeds in the northern counties of

England. It has not been known to ripen its

fruit beyond the Tecs more than twice in twenty

years, though it flowers freely. The medlar,
the walnut, and the chestnut, succeed no better;

and even the filbert bears very sparingly. The
vine seldom flowers ; and if, by chance, small

grapes are produced, they soon drop off. The

mulberry is there a low, stunted tree ; but in hot

summers bears abundance of small fruit, which

in part comes to maturity, and is well flavoured.

We are thus able to assign the northern limit

to the cultivation of most of our common fruits.

But if we pursue the same inquiry on the west-

ern side of the kingdom, following the line of the

coast from Cumberland to Cornwall, we shall

arrive at some very extraordinary and unex-

pected results
;
results which servo remarkably

to illustrate the peculiarities of an island climate.

At the further extremity of that long promon-

tory, which, projecting into the Atlantic, forms

at once the most southern and the most western

point of England, neither the apricot, the vine,

nor the greengage plum, produce ripe fruit, for

want, as it should appear, of sufiiciently power-
ful sunbeams. Yet such is the mildness of the

winter, that the myitle, the camellia, and other

greenhouse plants, grow luxuriantly in the open
air ; and the ponds are seldom sufiiciently frozen

to bear the weight of a man.
An analogous observation was made by Arthur

Young, nearly forty years ago, with regard to

the climate of France. Having, in the course of

several tours through that kingdom, minutely
observed the agricultural productions of its dif-

ferent provinces, he found that the lines which
form the northern boundary of the cultivation

of the vine, maize, and olive, follow an oblique
direction from south-west to north-east

;
an ob-

servation which appears, at first sight, strangely
at variance with the known mildness of mari-
time climates. But the apparent contradiction

disappears, when it is considered that the ripen-

ing of fruit and of grain depends altogether on
the force of the sun's rays in summer, and is not
affected by the severity of the winter. Now, as

before observed with regard to Lapland and Nor-

way, the interior of the continent of Europe en-

joys a hotter summer than the coast, though it

has to endure a colder winter. It would be

wTong, however, to suppose that the line drawn

by Arthur Young, as limiting the cultivation of

the vine in Fiance, extends throughout the con-

tinent of Europe in the same direction. In that

case it would reach to Moscow, in latitude 5G° ;

whereas vinej'ards are unknown in Russia to the

north of latitude 60°
;
which is precisely the ex-

treme limit of the cultivation of the vine in

France. According to Malte-Bnm, a line of se-

paration between the countries in which wine

forms the principal drink of the people, and those

in which they principally consume beer, may be

drawn from the south of England through French

Flanders, Hesse, Bohemia, the Carpathian moun-

tains, Odessa, and the Crimea. This line, it will

be observed, is not exactly the same as that which

limits the cultivation of the vine. Something
must be nllovred for national custom. The

people of the north-western part of France drink

wine, though not produced on the spot, but

brought, at a considerable expense, from the more
southern provinces, because, to a Frenchman,
habit has rendered wine one of the necessaries of

life. The Russians, on the other hand, accus-

tomed to beer, do not drink much wine, even in

those southern districts where the climate admits

of the cultivation of the grape.

Humboldt estimates that the cultivation of the

vine succeeds only in those climates where tAe

annual mean temperature is between 60" and

63° ; or the mean temperature may even he as

low as 48°, provided the summer heat rises to

68°. lu the old world these conditions aro

found to exist as far north as latitude 60° ; in

the new world, not beyond latitude 40°. In

both hemispheres the profitable culture of this

plant ceases within 30° of the equator, unless in

elevated situations, or in islands, as TenerifiFe,

where the intensity of the heat is moderated by
the atmosphere of the sea. Thus the region cf

vineyards occupies a band of about 20° in breadth

in the old world, and not more than half that

breadth in America. It may be observed, that

the wines produced in the northern part of this

region, as those of France and of the Rhone, are

lighter and more acid than such as are produced
nearer the tropic ; owing, probably, to the infe-

rior force of the rays under which the fruit is

ripened. In the southern hemisphere, the Cnpe
of Good Hope just falls within the latitude

adapted to the grape ;
and a considerable quantity

of wine is annually exported from that settle-

ment. It is of very inferior quality to the wines

of Europe and northern Africa, having an unplea-
sant earthy taste, which is said to arise from the

clayey nature of tlie soil.

In the north of Italy, west of Milan, we first

meet with the cultivation of rice. This is the

seed of a species of grass, bearded like barley, i

wliich, having somewhat of a stifle and reedy j
foliage, yields a whispering sound when agitated
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by the wind. It delights in moisture; and from
tlie time when the bla lo rises a few inches above

the surface, the fields in wliich it grows are

flooded to the depth of several inches by means
of artificial water-courses, provided with sluices.

TTie water is not drawn off till the gi-aiu is nearly

ripe. Three yeai-s in succession does the soil

\ ield a crop of rice without manure ; it is then

suffered to remain two years uncovered with

ivater, during which time it receives one coat of

dung, and becomes spontaneously covered with
an abundant, though coarse, herbage. Since an
acre of rice is worth, on an average, two acres of

wheat, it may be supposed how large a profit
attends the cultivation of this grain ; but so de-

leterious is the employment to the health of the

labourers engaged in it, that the government has

prohibited its further extension. Rice can evi-

dently be raised only in situations where the

land may at jileasure be covered with water.

This is an advantage enjoyed by the whole plain
of Lombardy, naturally of gi-eat fertility, and
rendered still more productive by a system of

irrigation more complete, we might almost say
more magnificent, than is to be found in any other

part of the world. Enclosed between two noble

chains of mountains, the Alps to the north and

west, the Apennines to the south, the deep and
rich soil of this plain seems to have been depo-
sited by an inundation which brought down a

portion of the substance of those mountains;—
consisting, near their bases, of large rounded

stones, which gradually diminish in magnitude
towards the shores of the gulf of Venice, where
the soil consists entirely of finely-divided matter.

To the east of Milan this plain is covered with

pastures of extraordinary richness, from which
is brought the celebrated PaT-mesan cheese.

Tliese pa.stures are regularly flooded. The grass
is cut no less than four times in the year ; part
is made into hay, and part earned green to the

cows, which are kept in stalls. In about fifteen

years, the herbage, in consequence of this con-
tinual watering, becomes too coaree for use

;
the

land is then ploughed up, and during five years

cropped with wheat, oats, maize, hemp, and

beans, after which it is again laid down to grass.
This admirable system of irrigation, which has

rendered northern Italy the most ii-uitful coun-

try, perhaps, in the world, was established in

very early times. It vras during the flourishing

period of the Lombard republics, about the era

of our Norman and early Plantagcnet kings,
while the greater part of Europe remained yet in

a state little short of barbarism, that the design
was conceived and executed of this great national

work. From each of the lakes that occupy the
lower declivities of the Alps, and receive the
waters of their innumerable springs, issues one

principal canal, which, as it descends, is subdi-

vided into a multitude of smaller channels, visit-

ing every district, every farm, and even every

individual field, to each of which the water is

admitted at pleasure by sluices ; and having per-

formed its office, passes off by another cut, to tha

lower land, till it ultimately reaches the Po,

which can'ies off the whole drainage of central

Lombardy into the gulf of Venice. The banks

of these canals ore mostly planted with willows

and alders, over which are frequently seen rows

of tall poplai-s. The principal canals belong to

the government ;
the smaller ones are generally

the property of individuals, who let or sell the

use of the water at so much per hour.

The cultivation of the olive is bounded to the

north by a chain of mountains, extending, with

few interruptions, from the Atlantic ocean to

the Black sea. This tree is found in every pai-t

of Spain and Portugal (with the exception of

those districts too much elevated above the level

of the sea). It extends over that part of France

south of the mountiiins of the Cevennes ; over

Italy, south of the Apennines; and Turkey,
south of the Ha-mus. A traveller from the north,

crossing this chain of mountains for the first

time, is surprised and delighted at the new as-

pect of vegetation. Gigantic plants of the grass

tribe are seen rising to the height of twenty feet

and upwards ;
the air is perfumed with the blos-

soms of the orange and lemon tree ;
the myrtle

and pomegranate grow wild among the rocks,

with the various species of cistus, that beautiful

tribe of plants, which afford such a wonderful

succession of flowers, opening every morning,

and falling off before the close of the day. Tha

American aloe here blooms in the open air ;
the

75, chamcerops humilis af-

fords the first specimen
of the magnificent tro-

pical family of palms ;

and a few plants may
be seen of the date

palm of Africa, culti-

vated only indeed for

oniament, since this

tree does not produce
fruit on the northern

Bide of the Mediterra-

nean. It may perhaps
be asserted,without exaggeration, that the appear-
ance of vegetation exhibits a less striking change
in travelling northwards from Piedmont to Lap-
land, than in crossing the Maritime Alps from

Piedmont to the gulf of Genoa. On the south-

ern side of those mountains, the vivid green of

our meadows and forests is replaced by the dusky
tint of the olive and the evergreen oak, which

might, perhaps, be termed sombre, if not con-

trasted with the intensely dark indigo colour of

a deep and tranquil sea, undisturbed by tides,

and resting on a rocky bottom ;
—on the other

side with the snow-crowned summits of tht

The Dwarf Palm.
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mountains, strongly relieved against the azure

sky ;
the whole illuminateil by the splendour of

an Italian sun. Nor is the olive itself by any
means destitute of beauty. It has been compared
to a wiUow ; it differs, however, very materially
in its colour, having none of that sickly hiie of

blueish green which gives such a peculiar cold-

ness to the landscapes of some of the Dutch

painters. The upper side of the leaf has pre-

cisely that tint familiarly known by the name
of olive. The under side is of shining white-

ness; and as the foliage is turned up by the

lightest breeze, its progress over the valleys cov-

ered with olive gardens, becomes visible in the

form of a silver cloud gliding across the land-

scape.

According to Humboldt, the olive is cultivated

with success in every part of the old world, where
the mean temperature of the year is between 58°

and 06° ;
thp temperature of the coldest month

not being under 42°, nor that of the summer be-

low 71 °—73". These conditions are found, as be-

fore observed, in Spain, Portugal, the South of

France, Italy, and Turkey. The olive also flour-

ishes on the northern coast of Africa ; but is not

found south of the Great Desert. In Europe it

extends as far north as latitude 44^°; in America,

scarcely to latitude 34°, so much greater is the

severity of the winter on the other side of the

Atlantic. In the neighbourhood of Quito, situ-

ated under the equator, at a height of eight thou-

sand feet above the level of the sea, where the

temperature varies even loss than in the island

climates of the temperate zone, the olive attains

to the magnitude of the oak, yet never produces
fruit.

The inhabitants of the south of Europe em-

ploy the oil expressed from the fruit of this tree

for the same purposes as we employ butter, and

feel at least as much dislike to the produce of the

dairy, as an article of food, as we may feel to the

use of oil. In this country it is scarcely eaten

except with salads, for which purpose it is im-

ported in flasks of very thin glass, covered with

basket-work. The fruit of the olive is some-

times gathered in a green state and salted. We
are told by Malte-Brun, that if a line be drawn
from the Pyrenees, through the Cevcnnes, the

Alps, and the Hsemus, it will separate those

countries in which the inhabitants principally
make use of butter, from those in which they
make use of oil.

The orange and lemon tree are rather more
tender than tlie olive. According to Humboldt,
tJiey require a mean annual temperature of 02°.

Orange gardens abound at Nice and Genoa, on
the borders of the sea, and sheltered by the high
range of the Alps to the north

; yet they are not
to be seen at Florence, or even at Rome, nor do
we meet with thorn again, in travelling througli

Italy towards the south, till wo arrive at Naj)les.

Accordingly it appears, from registers of the daily

temperature during the years 1816, 1816, and

1817, that the temperature of the month of De-

cember at Nice exceeds that of Rome by 2°, tho

temperature of January by 8°, that of February

by 4°.

The Spanish chestnut abounds in tho forests

of the south of Europe, and sometimes attains to

a great size. On the sides of Mount Etna are

some of prodigious magnitude : one of them is

named the chestnut of a hundred horse, intimat-

ing that it is capable of sheltering a hundred

horsemen under its boughs. It is one hundred
and ninety-six feet in circumference. The in-

terior is entirely decayed ; and a hut is built

within the trunk for the habitation of those who
are engaged in gathering and preserving the fruit.

Another tree found in the southern parts of Eu-

rope is the cork tree, a species of oak, whose

tough and elastic bark we use for stopping bottles.

In the same district are found, growing wild

among the rocks, many of the productions of our

gardens: thyme, lavender, and rosemary; the

cypress, the laurestinus, the arbutus, the bay,
and the Judas tree. The laurel appears to be a

native of Turkey. The cabbage rose and the

damask rose, which appear to have been culti-

vated in our gardens in very early times, were

originally brought from the south of Europe.
The evergreen roses, introduced within the last

twenty or thirty years, are, as their common
name imports, from China. Not one species of

rose is found in South America. According to

Arthur Young, the culture of the fig and the

pomegranate is limited nearly to the same line

as that of the olive. The culture of the mul-

berry, for feeding silkworms, is not marked by
quite so well defined a boundary, and appears to

extend rather further north.

From the declivities of that long chain of

mountains which traverse Europe from west to

east, we have received some other of our garden
flowers. The auricula, the deep blue gentian,
and several species of saxifrage, delight in the

elevated regions approaching towards the limits

of perpetual snow. From the lower parts of the

mountains come the peony, the fraxinella, the

black hellebore (sometimes called the Christmas

rose), the yellow aconite, and the laburnum.
The common blue monkshood, and the yellow
monkshood, are also found in this district

; but
unlike the plants before mentioned, they extend
as far nortli as Sweden, and tlie latter even to

Lapland. The althoea frutex is a native of Car-

niola, on the southern side of the mountains,

Tho beautiful pyramidal bell-flower, bearing a

profusion of pale blue flowers, which is often

cultivated in pots, and trained in a fan-shape as

an ornament to halls and parlours, is from tho

southern side of the same chain. It is in moun-
tainous regions that the botanist, as well as tlie
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geologist, fiiuls the most abundant Iiarvest
;
in-

deed, even tlie unscientific traveller is struck

with the novelty and beauty of the flowers which
he finds at every step on ci-ossing the Alps or

the Pyrenees. A variety of surface and expo-
sure is favourable to a variety of productions.
Some plants prefer the crevices of naked rocks,
othei-s the edges of springs, or the banks of clear

and rapid streams, others stagnant morasses. All

these circumstances are found abundantly in

mountainous districts. From these mountain

bogs we have obtained a tribe of plants of extra-

ordinary beauty, which, when planted in the

same kind of peaty soil as they find in their na-

tive spots, are made to flourish tolerably in our

gardens. These are the azaleas, rhododendrons,

andromedas, and others of the same family.
If from the south of Russia we travel eastward

into Asia, the appearance of the country will be

found to undergo a very remarkable change.

Approaching the northern shore of the Black

sea, the soil becomes sandy, intermixed in pkces
with sea-shells, impregnated with salt, and

abounding in lakes of salt water. Such is the

aspect of the celebrated steppes of Russia. From
the low tract lying between the Black sea and
the north of the Caspian, these sterile regions
extend over a considerable part of central Asia.

It has l)een conjectured that these steppes were

once covered by the sea, and the limits of the

ancient coast have even been assigned ; but the

observation can by no means be extended to the

salt deserts in the north of Persia and in Inde-

pendent Tartary.
The presence of salt, in any considerable quan-

.tity, is fatal to com and most other vegetables ;

there are, however, certain plants to which it

appears indispensable, and which have been, for

that reason, called saline plants. The sugar-
cane and the cocoa-nut tree are almost the only
plants which flourish equally well when wetted
with fresh water or with brine. From the ashes

of these saline plants soda is obtained.

Immediately south of that salt plain which

occupies the space between the Black sea and
the north of the Caspian, is the chain of Mount
Caucasus, a most interesting region, both on ac-

count of its natural beauties, and of its connec-
tion with the earliest authentic records of his-

tory. In the fruitful valleys of Curdistan, a
Turkish province on the southern side of these

mountains, amidst mountains crowned with per-

petual snow; and on the banks of the river

CJihon (better known by its ancient name of

Oxus), which falls into the sea of Aral, on the

cast of the Caspian, are found whole thickets of

lemon, pomegranate, pear, and cheiTy trees.

]<;vcry species of fruit cultivated in our gardens
grows there apparently wild ;'but whether they
are to be considered as truly natives of the soil,

or as being the remains of very ancient gardens,

is the more difficult to determirie, as this is the

spot which appears to have been first peopled by
the descendants of Noah. The walnut and the

peach we derive from Persia; the vine and the

apricot from Armenia ; the sweet cherry and the

Spanish chestnut from Lesser Asia ;
from Syria

the fig, the olive, and the mulberry. In the

triumph of the Roman general Lucullus, after

his return from the conquest of Pontus, about a

hundred years before the Christian era, was ex-

hibited a cherry tree, loaded with fruit, a sight

till then unknown to the inhabitants of Italy.

From the same regions we derive the hyacinth,

the tulip, the iris, the ranunculus, and some other

of our garden flowers, most of which appear to

have been first brought into this country during
the reign of Elizabeth. To this list may be

added the horse chestnut, the lilac, the sweet jas-

mine, the melon, and the cucumber. That the

melon and cucumber were raised in Egypt at a

very remote period, appears from the complaints

of the Israelites, when they murmured against

Moses and Aaron in the wilderness.
" We re-

member the fish," said they,
" which we did eat

in Egypt freely ;
the cucumbers, and the melons,

and the leeks, and the onions, and the garlick."

And in another place they speak of some kinds

of fruit now cultivated: "Wlierefore have ye
made us to come up out of Egypt, to bring us in

unto this evil place 1 It is no place of seed, or

of figs, or of vines, or of pomegranates, neither

is there any water to drink."

The "wilderness" in which these complaints
were uttered by the children of Israel, forms a

part of that great sandy desert which bounds to

the west the fruitful plain of the Euphrates, ex-

tending thence southward over a considerable

part of Arabia. In this desert are still to be

seen the ruins of Palmyra, supposed to be the

city built by Solomon, and named by him Tad-

mor in the Wilderness. Between the desert and

the Mediten-anean sea is the " Land of Promise,"
bounded on the north by Mount Lebanon, still

famed for its majestic cedars. The cedar of Le-

banon, though now cultivated as an ornamental

tree in many parts of the world, has not been

foimd wild except in the mountain from which

it derives its name. Again crossing the desert to

the extremity of the Red sea, we find a nan-ow

tract of cultivated country along its eastern shore,

extending to Yemen the Happy, or Fertile Ara-

bia, the country of balm, frankincense, and

myrrh. From Arabia the balm tree was first

carried to Judea, as Josephus assures us, by the

queen of Sheba, as a present to Solomon ; where,

being afterwards cultivated for the sake of its

fragrant and medicinal juice, particularly on
Mount Gilead, it acquired the name of balm of

Gilead. Frankincense and myrrh also consist of

the dried juices of trees: the same may be said

of gum Arabic, which is procured from a speciea
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of mimosa, growing on both sides of tlie Red sea,

as well as in Senegal, and other parts of Africa.

The mimosa family is a very numerous one, all

of them natives either of the tropical countries,

or of the wanner part of the temperate zone.

Some of them have the remai-kable property of

folding up and drooping their leaves at the ap-

proach of night, or when touched by any exter-

nal object, whence they have attained the name

of sensitive plants. All of them bear pods, like

the pea family ; but their blossoms are rather

like those of the willow, consisting of little globes

of yellow threads. Their leaves (when they pro-

duce leaves) are always finely divided, often as

uuch so as those of the carrot, a circumstance

which gives to these trees a very peculiar aspect ;

but a considerable proportion of the mimosas are,

properly speaking, leafless, excepting when very

young, or after having been injured. The leaf-

stalk, however, remains, and assumes a flatted

shape, having somewhat of a leaf-like appearance,
but differing from a true leaf in its edge being
turned towards the stem

;
its two sides are con-

sequently similar, and perform the same func-

tions with respect to the light. This is particu-

larly the case with the mimosas of New Hol-

land.

llctuming to the neighbourhood of the Red

gea, we find, on its eastern shores, the native

country of the coffee-tree, which is an evergreen,

fifteen or twenty feet high, bearing in the bosom

of the leaves several white, sweet-scented flowers,

of the size of snowdrops. The flower is suc-

ceeded by a berry, containing two seeds : these

seeds are coffee. In the neighbourhood of the

lied sea is found also that species of cassia whose

dried leaves are employed in medicine, under the

name of senna, and the plant yielding bitter

aloes, which must not be confounded with the

American aloe cultivated in our greenhouses.
Bitter aloes ate brought chiefly from the island

of Socotra, in the Arabian sea, near the straits

of Babelmandcl.

In the narrow, but fruitful valley of the Nile,

we find several new vegetable i)roduction8.

Among the most remarkable of these is the pa-

pyrus, a species of reed which was employed by
the Egyptians in early times for making paper.
For this purpose, the inner rind of the stem

being cut into strips, and laid together somewhat
like matting, was pressed with a weight till the

whole adhered together. The papyrus is several

feet in height, and bears a sort of tuft or feathery
head at the top of the stalk : it grows chiefly in

marshy places. In Egypt also grows a species
of water lily, called the lotus, of which both the

root and the seeds are eatable
; and from Egypt

was introduced into our gardens the mignonette.
This country was once regarded as the granary
of Europe, and is still remarkable for its feiiility ;

producing large crops of rice, wheat, barley, and

some other species of grain unknown among us;

while oats are equally unknown in Egypt ; the

horses, as in all parts of the East, being fed upon

barley.
It will scarcely be necessary to say any thing

more of the plants peculiar to Africa, except to

mention that its southern extremity (the Cape

of Good Hope) has supplied us with a consider-

able proportion of the most splendid flowers

which ornament our greenhouses; particularly

the heaths, the geraniums, and the bulbous-

rooted plants, comprising the two families of

iaia and gladiolus.

Before passing to the New Wnrld, it will be

proper to take a cursory survey of the remaining

productions of Asia. The weeping willow grows

wild in all parts of the temperate zone of this

continent, from Persia to Japan. The plant

whose root affords the medicinal rhubarb, is

from the confines of Russian and Chinese Tar-

tary. The crowTi imperial is from Persia. In

the same country grows an umbelliferous plant,

from whose root the stinking gum called asa-

foetida is procured. From India we have re-

ceived the balsam and the kidney bean. There

also grows the teak tree, or Indian oak, which

has been much employed of late years in ship-

building. It so far excels the European oak in

durability, that Indian-built ships, constructed

of the wood of this tree, often last forty years or

more in those seas, where our ships are ruined in

five years. Instead of corroding the iron bolts,

the teak wood is said to possess an oily quality,

which serves rather to preserve them. In India

is also found the banyan-tree, whose branches

have the remarkable property of drooping to the

earth, and there taking root; so that a single

tree fonns a curiously-arched grove. From

China wo appear to have originally received tlie

orange tree, which is now cultivated abundantly
in Italy, Spain, Portugal, and other parts of

the south of Europe. From the same country
the hydrangea waa introduced by Sir Joseph

Banks, in 1790. It has been cultivated by the

Chinese in their gardens from time immemorial ;

but of what place it is a native seems doubtful.

Tho various species of China rose are of still

more recent introduction into this country. The

Chinese chrysanthemum, which produces its

variously coloured and beautiful blossoms after

almost all our other flowers are past, was intro-

duced in 1795. From China we are also said to

derive the radish and endive.

The tea tree is cultivated almost exclusively
in China and Japan ; and from the first of these

countries our whole supply (amounting yearly
to about three hundred and fifty thousand chests)

is derived.

Before we travel further southward, to sui-vey

the vegetable productions of the ton-id zoue, it

will be proper to cross the Atlantic- and take «



GEOGRAPHICAL DISTUIBUTION OP PLANTS. 167

review of the jilants belong iiip;
to North America ;

for so gi'eat is tlie resemblance between tlie trop-

ical productions of the two hemisplieres, and so

little analogy have they with the productions of

other pai'ts of the globe, that it is better to con-

template them as a whole, rather than separately

to speak of those which grow in the Old and in

the New "World. Returning therefore towards

the polar regions, we shall find, on comparison,
some interesting points of resemblance between

the climate and vegetation of the corresponding
shores of the two continents ;

the western coast

of America exhibiting appearances similar to

thos? of Norway and other countries on the

western sliore of Europe; while the vegetation

of Newfoundland, on the eastern coast of Amer-

ica, is like that of Kamschatka, on the eastern

coast of tlie Old Continent, in the same lati-

tude. In Greenland, of wliich the southern

extremity lies in latitude 59° 38', (ten or eleven

degi-ees nearer to the equator than the point at

which trees cease to gi-ow in Norway and Lap-

land,) are found only a few birches and willows,
of which the utmost height is eighteen or twenty
feet. At Nain, on tlie coast of Labrador, in

latitude 57°, only one degree nearer to tlie pole
tlian Edinburgh or Glasgow, the mean tempera-
ture of the year is 5° below the freezing point ;

lower, therefore, by 5°, than the mean tempei^a-
tiire of Cape North, the extremity of Europe, in

latitude 71°. In Canada, whicli lies under the

same parallels of latitude with France, the

rigour of the winter is destructive to every spe-
cies of tree excepting those belonging to north-

ern climates : yet the heat of the summers suf-

fices to bring to perfection many of the southern

annuals, and such low plants as are protected in

winter by the covering of snow. In this country
grows the Weymouth pine, not unfrequently

planted in our shrubberies. It is a very beauti-

ful tree when healthy and vigorous ; and as it

grows remarkably tall and straight, affords the

best masts for large ships. Another native of

Canada is the sugar maple, from whose saji a

considerable quantity of sugar is annually pre-

pared by the inhabitants.

The vegetable productions of the temperate
regions of North America are distinguished by
their variety and splendour, compared with those

produced in the same latitudes of the eastern

hemisphere. From the ten-itories of the United
States we have received some of the most beauti-

ful of the family of bog-plants, magnolias, rho-

dodendrons, azaleas, and kalmias. The magnolia
grar.diflora, whose northern limit, according to

Humboldt, is in latitude 351°, has been denom-
inated the most admirable production of the

vegetable world: it is an evergreen, bearing a
leaf not unlike a laurel, but larger, with white
flowers five or six inches in diameter, of deli-

cious fragrance. From North America comes

likewise the aloe, distinguished by its long, thick,

fleshy leaves, furnished with thorns at the points

and along the edges. It blooms only once, the

plant dying after it has completed its fructifica-

tion, as happens with our annuals and biennials ;

but, instead of coming to maturity in one or two

years, it requires a very long period for its

growth : according to the vulgar opinion, a hun-

dred years ; but this appears to bo an exaggera-

tion. When the time for its blooming arrives,

a flower-stem rapidly pushes up from the root

to the height of thirty feet or more, bearing a

branched spike of many thousand large and

splendid flowers. From the ridges of the Alle-

ghany mountains, which intersect the United

States, ranning nearly parallel with the shore of

the Atlantic, comes the iieautiful robinia pseudo-

acacia, commonly cultivated in our shrubberies,

under the name of acacia. Few trees equal it in

elegance of foliage, or in the beauty of its pendent
clusters of white pea-shaped blossoms, some-

times sliglitly tinged v/ith pink. It grows very

fast, and has been recommended by Cobbett to be

planted for timber. In the United States is also

found the red cedar, a tree not uncommon in

our shrubberies. Its wood is employed for

black-lead pencils, and for lining the inside of

desks
;
for whicli last purjiose it is recommended

both by its pleasant smell and by its property
of driving away insects. There also grows the

tulip tree, the arbutus, and one of the two spe-

cies of arbor vitse commonly cultivated hero :

the other species, of a looser growth, which

comes from China, is often improperly called the

lignum vitsB. The sort of hard and heavy wood
known by this name among cabinet-makere, is

the produce of the guiacum, a tree gi-owing in

the West Indies, of totally different appearance.
The observations of Mr Barton of Philadelphia

on the vegetation of the United States, furnish

a remarkable proof how far maritime climates

are from being universally milder than inland

climates. Comparing the northern limits of the

different species of plants on the western and the

eastern side of the Alleghany Mountains, he as-

certained that-this limit extends, in most cases,

several degrees further towards the pole in the

interior than upon the coast. Thus, on the coast,

the gi-owth of the yellow horse chestnut termin-

ates at latitude 3G°; behind the mountains, at

latitude 42°. The black walnut on the coast,

ceases to grow in latitude 41°; behind the moun-

tains, in latitude 44°.

It has been observed that in America the form
of the continent, and disposition of the moun-

tains, admit of a greater intermixture of the

productions of warm and cold climates, than in

the Old World; where the Mediterranean, ex-

tended from east to west, and the mountains,

lying in tlie same direction, form impassalile

baniers, which preclude the passage of plants
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fi-om ono latitude to another. Thus the pines
of the north are found on the high lands of

Mexico as far as the isthmus of Panama; and
the liquid amber, a handsome tree, sometimes
cultivated in our shruhberies, where it is valued

for its fragrance, covers the declivities of the

American mountains within the tropics, in lati-

tudes 18—19°, and is found at the level of the sea,
in latitude 4S^°; while the native plants of Africa

are, for the most part, quite distinct from those

of Europe.
In the southern part of the United States are

extensive plantations of tobacco, rice, and cotton.

The tobacco plant, which is thought to be a

native of the Andes, is seen not unfrequently
in our gardens. The use of tobacco was intro-

duced into England by Sir "Walter Raleigh, in

the reign of Elizabeth. Our best rice is from

Carolina; hut this grain is likewise imported
from India, in which country, as well as in

China, it forms a great part of the food of the

inhabitants. The rice plant is said by Linnseus
to be a native of Ethiopia. Cotton is procured
from the pods of several plants, but all of them
of one family: it forms the covering of the seeds.

Those of the larger species, which attain to the

magnitude of trees, require, according to Hum-
boldt, a mean annual temperature of at least

C8°: the shrubby kind is cultivated with success

imder a mean temperature of 60 to G4°, as far

as latitude 40°. In the Old World this culture

is can-ied on near Astracan, in latitude 4G°.

The tree which furnishes us with mahogany,
is a native of the New World. It grows to a

large size, and produces handsome spikes of

white flowers, not unlike those of the lilac. The

mahogany of best quality comes from St Do-

mingo; an inferior sort from Honduras, on the

western shore of the Caribbean sea. From the

same coast we receive two species of dye-wood:
logwood, which yields a purple colour; and

fustic, a brown. Brazil wood, which gives a
red colour, is from Florida, on the other side of

the gulf of Mexico. In the territories of the

republic of Mexico grows the sun-flower, which
in its native soil is said to attain to a height of

twenty feet, with a flower two feet in diameter.
The Jerusalem artichoke, nearly allied to the

sun-flower, is from Brazil; the word Jerusalem

being a comiption of the Italian girasole, "turn
to the sun;" alluding to a property said to be

possessed more or less by all the plants of this

genus. From Mexico comes likewise the splendid
dahlia, which was introduced into this country
by lady Holland, in 1804. From Peru we have
the potatoe, the nasturtium, the scarlet fuchsia,
and the fragrant heliotrope. The common
passion-flower is from Brazil.

The cactus family belongs as exclusively to

the New World, as the heaths to the Old. As
ipcciroens of this extensive genus may be men-

tioned the prickly pear, or Indian fig, and the

creeping cereus, which are common in our green-
houses. There is something very marked and

extraordinarj- in the aspect of this tribe. In

many of the species the functions of the leaves

and the stems are so confounded, that it is difii-

cult to say which of these parts is present, and
which wanting. In the Indian fig it is the stem

which seems wanting, the thick, fleshy leaves

growing one out of the other: the foliage of the

creeping cereus, on the other hand, consists en-

tirely of long trailing stems like cat's tails. In

most of the cacti, the plant is set with prickles

disposed in bunches, wliich enter the flesh of a

person handling them imprudently, and cause

inflammation, Theflowersare generally beautiful

and brilliant; not produced on stalks, but issu-

ing directly from the substance of the plant.
A few of the cacti are found in the United States

of North America; but most of them are natives

of the West Indies and South America, where

they attain to a great size, and contribute to the

singular aspect of the vegetation of the tropical

regions of the New World,
The last mentioned plants have brought na

within the limits of the torrid zone. Let us
now proceed to take a more general view of the

productions of those glowing regions. These

productions are not only more numerous, but

more splendid in their colours, more fragrant,
more pungent in their taste, and more varied in

their forms than the plants of other climates.

"When a traveller newly arrived from Europe,
penetrates for the first time into the forests of

South America, if he is strongly susceptible of

the beauty of picturesque scenery, he can

scarcely," says Humboldt, "define the various

emotions which crowd upon his mind; he can

scarcely distinguish what most excites his ad-

miration,—the deep silence of these solitudes,
the individual beauty and contrast of forms, or

that vigour and freshness of vegetable life which
characterises the climate of the tropics. It

might be said that the earth, overloaded with

plants, does not allow them space to unfold

themselves." The trunks and branches of the

trees are covered, not with mosses and lichens,

as in our climate, but with beautiful flowers:

among the restwith several species of orchis, a tribe

of plants, some of which gi-ow wild in our own

country; remarkable for the singular resemblance

of their flowers to certain species of insects.

In the bee orchis, particularly, this resemblance

is very striking. "In the ton-id zone," con-

tinues Humboldt, "creeping plants often reach

from the ground to the very summits of the

trees, and pass from one to another at the height
of more than a hundred feet, so as to deceive

the observer, and lead him to confound the

flowers, the fruit, and the leaves, which belong
to different species. So thick and uninterrupted



QEOGUAPIIICAL DISTRIBUTION OF PLANTS. 169

are the forests which cover the plains of South

America between the Orinoco and the Amazons,
that were it not for intervening rivers, the

monkeys, almost the only inhabitants of these

regions, might pass along the tops of the trees

for several hundred miles together without

touching the earth." This vast wilderness pre-

sents none of that wearisome uniformity of as-

pect which often characterises the forests and

heaths of temperate climates. Not only do we

meet in the tropical regions with nevf genera and

species, but with new families of plants, strongly

contrasted in their forms and modes of growth
with those of other parts of the world : othere

again acquire, in the torrid zone, the height and

bulk of trees, which in Europe never exceed

the magnitude of herbs; and some of those which

abound in our climates wholly disappear.

Yet the mean annual temperature of the equa-

torial regions is by no means so different from that

of other parts of the globe as we might be led

to suppose by observing the extraordinary phe-
nomena of tropical vegetation. In a climate

where the bamboo attains in a few months to

the height of sixty feet; where the whole aspect

of the vegetable world exhibits so singular and

striking an aspect, we naturally expect to find

as marked an increase in the heat of the sun's

rays. This, however, is not the case. There is

no reason to believe that the mean temperature
at the equator exceeds 82°, a degree of wamith

by no means very uncommon in our own coun-

try. The mean temperature of Cumana, on

the northern coast of South America, in latitude

10° 27', is 82°; that of Havannah, the capital of

the island of Cuba, in latitude 23°10',is 78°; that

01 Madras, in latitude 13° 5', is 81°; that of

Manilla, the principal of the Philippine islands,

in latitude 15°, is 78°. In fact, the climate of

most parts within the tropics is more remarkable

for equability than for extreme heat. Twice in

the year the sun is vertical to every place lying
within the torrid zone; therefore every place so

situated should have two summers in twelve

months, and of course two winters. But, in

fact, the difference of temperature at different

seasons is so trifling in these regions, as scarcely
to attract attention : at Cumana, for instance,
the mean temperature of the winter is 80^°;
that of the three hottest months only 83i|°.
The different seasons are marked by circum-

stances far more striking than this slight differ-

ence of temperature. From the time when the

sun becomes vertical in its passage towards the

tropic till it again becomes vertical in returning
towards the equator, (that is, during the time

answering to summer in the temperate zone,)
the country, in most parts of the tropical regions,
is deluged with almost continual rain, while
the other part of the year is a season of fine

weather.

A similar equability of climate is found to pre-

vail in those districts which are situated far above

the level of the sea, but of course accompanied

by a lower temperature. Thus the mean tem-

perature of Quito, directly under the equator,

at a height of eight thousand feet, corresponds

nearly with that of the south of France; but

the lowest point which the thermometer has

been observed to indicate at Quito is 42° ;
whereas

at Marseilles, though the climate there is less

liable to great fluctuations than in most places

under the same latitude, the mercury sinks oc-

casionally as low as 23°. The temperature of

that great elevated plain whiclx occupies the

western side of the continent of South America,

resembles a perpetual spring; and as very little

difference is felt in the warmth of the different

seasons, the gradual diminution of heat from

the level of the sea upwards is more distinctly

observable than in other climates. Accordingly,
the several families of plants which cover the

sides of the Andes are an-anged in distinct belts

or zones, whose limits are marked with a pre-

cision unknown in the mountains of Europe,
where the plants belonging to the plains are

sometimes seen growing in company with those

of more elevated regions. Upon the declivities

of the South American mountains may be found,

within a comparatively small compass, every

gradation of temperature, from that of the

burning plains at their feet to the limits of per-

petual snow; and every variety of vegetable

productions, from the palms and bamboos, sugar-
canes and plantains, to the mosses and lichens

which clothe the rocks thirteen thousand feet

above.

There are some families of plants which anive

in the tropical regions at a magnitude unknown
in our climate, as the gi-asses, ferns, and mallows.

The bamboo, which has a jointed hollow stalk

like the grasses, often reaches the height of sixty
feet. Of ferns we have in England about forty

species, none of which exceed three or four feet

in height; whereas in the torrid zone they attain

the size of trees. Of all the forms of tropical

vegetation, these and the bamboos, according to

Humboldt, most excite the attention, and

awaken the admiration of the traveller, la
their general aspect the tree ferns resemble thfi

palms. Their stems are generally black, as if

burnt with the sim; their leaves of a bright and
delicate green, beautifully crisped at the edge.
It has been observed of the ferns that they prin-

cipally delight in insular situations; few com-

paratively are found in the interior of large

continents, owing, perhaps, to the want of a

due proportion of moisture. They abound

amongst the dropping springs that ooze from the

crevices of rocks; and some species of exquisite

beauty are found lining the sides and roof of

the little caverns which contain the sources of
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natural fountains. Ferns are very numerous in

Jamaica, in New Zealand, in Otaheite, and in St

Helena. In this last island they constitute a

large proportion of the whole number of native

plants.

Of the maUow family only five species exist

in England, all of them very small; whUe in

the torrid zone the plants of this family are ex-

ceedingly numerous and splendid, many of them

attaining to the magnitude of our forest trees.

The species of palms hitherto discovered, ex-

ceed 130 in number. Not only do they excel

every other family of plants in beauty and

stateliness, but in the luxuriance of their fructi-

fication. Amidst the solitudes of the South

American forests, in places far remote from human

habitation, Humboldt found the ground covered

with the frait of these trees in places to the

depth of three inches. More than 1 2,000 flowers

have been counted in a single sheath of the date

palm. The wax palm, which bears on its trunk

a varnish of wax, is a native of the Andes. The
cocoa nut grows abundantly in the South Sea

islands; and the plantain or banana, is dispersed

over large tracts of the tropics. The sugar cane,

supposed to be a native of China, now grows
over all the West India islands, as do also the

coffee plant and indigo. The pine apple is con-

jectured to be a native of New Spain; but it ap-

pears to grow wild in Africa and other parts of

the Old World. The caoutchouc, or Indian rub-

ber tree, is a native of Brazil. That curious

Rafflesia Aniuldii.

flower the Rafflesia Arnoldii, the blossom of

which, when fully expanded, measures no less

than three feet in diameter, and the petals three

quarters of an inch in thickness, is a native of

the island of Sumatra.

In India and the East India islands, grow the

greater number of our spicery and aromatic

plants, as cinnamon, cloves, camphor, ginger,

pepper,nutmegs; as also the gums and resins used

in medicine and perfumery.
Instead of the European grains, maize and

rice are the chief products of tropical regions,
and other farinaceous substances allied to com,
guch as arrow root, sago.

Tlie bread fruit tree, which bears a substance

having the taste and much of the nutritive

qualities of wheaten bread, is a native of the

South Sea islands.

Humboldt has given a sketch of the vegeta-

tion of the Andes, commencing at the level of

the ocean and extending to the highest summits.

A condensed view of this sketch may serve as a

general illustration of the distribution of plants
as influenced by climate, arising from altitude

above the sea level.

1. Tropical Zone or Region of Palms. This

region stretches from the level of the ocean to

the height of 613 toises. Here flourish the

magnificent family of palms, odoriferous and

balsamic plants, the family of scitaminem,

laurels, mimosa, the sugar cane, coffee plant, and

indigo.
2. Temperate Zone. Above the region of

palms is that of the tree-ferns and cinchonas,

the latter of which yield the diiferent kinds

of Peruvian bark, the caoutchouc tree, cam-

phor shrubs, passion flower, and a variety of

beautiful and useful plants. At 1330 to 1340 toises

is the region of oaks. Here also grow wheat,

barley, and oats, and the ft-uit trees of Europe.
3. Alpine Zone. From 1026 to 2103 toises,

extends the region of alpine plants. Here flourish

the ranunculi, gentians, and a variety of hai-dy

plants. At an elevation of 2103 the alpine

plants give place to the graminea;, of which the

region extends to 23GO toises.

4. Arctic Zone. This region may be so called,

for at the height of 2360 toises all flowering

plants disappear, and lichens alone clothe the

rocks and ground. Some of these, indeed, ap-

pear to vegetate under the snow, for at 2850

toises, near the summit of Chimborazo the um-

bilicaria pustulata, and verriicaria geographica,

are seen growing on a shelf of rock; and these

were the last organized substances adhering to

the soil at so gi-eat a height, which Humboldt

and his companions were able to detect.

6. Snowy Region. The last region is that

within the line of perpetual congelation, whence

eternal ice and snow hold theu- dominion.*

Mr H. Watson has portioned out the island

of Great Britain into three regions, each of

which are subdivided into two zones, thus :

I. Woody rpgion,

II. Barren region,

III. Mossy region,

(
1 . Agricultural zone

{ 2. Upland zone

(
3. Moorland zone

\ 4. Subalpino zone

(
S. Alpine zone

( 6. Snowy zone.

l.Thewoodyregionextends over at least three-

fourths of the whole surface of Britain. In

England all the south-eastern dictrict, and a very

* See illustrative diagram, Plate II. where the moun-

tain on therighl corresponds to this description.
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large proportion of the others, helong to it. The
summits of the Penine chain, the liills in the

lake counties, and the high ranges in Wales

being the exceptions.
From tlie wide surface which it occupies, the

woody region necessarily presents much difference

at its two extremes, particularly in the minor

details; yet, on the whole, there is more of same-

ness in its general features than might be anti-

cipated. From one end to the other it is an
undulated plain of meadows, pastures, and cul-

tivated fields, separated from each other by hcdge-
rowsof hawthorn orstone walls; and thickly inter-

spersed with parks, woods, gardens, towns, and

high roads, betokening a climate where man
may attain a high state of civilization, and live

for ease and pleasure as well as for laborious oc-

cupation. It is the region where flourish the

trees and bloom the flowers rendered classic by
our poets. It is the land of the daisy and cow-

slip, the oak and the hawthorn, the hazel copse,
and the woodbine bower; the region of fruits

and flowers.

The Agricultural Zune is distinguished from
the upland by the presence of wheat fields, and
indeed this grain may be reckoned the charac-

teristic of the zone. The highest elevation at

which wheat is cultivated in the north of England,
does not exceed 1000 feet. In Scotland fi-om

800 to 1000 feet. Here the fruits of Britain

flourish in greatest perfection, as well as all our
finest and most delicate garden produce.
The Upland Zone. In sheltered situations

with a favourable aspect, the oak, beech, wild-

cheiTy, ash, sycamore, and lime, still fonn fine

timber trees; and the lilac, laburnum, monthly
rose, and corchorus, flourish in the gardens.

Apples, chenies, and currants, ripen; but the

peach, plum, and apricot, will not do in the open
air. The Scotch fir flourishes as well as the

birch, rowan, and trembling poplar. In sheltered

vallies, and by the borders of lakes, com fields

are found, and most of the common weeds and

larger grasses.

2. Barren region. Black swamps and cheer-

less moors make up this region. The dwarf

birch, bog myrtle, juniper, and the heaths, com-

pose the principal part of the woody plants.
The cloud berry is one of the few fruits. Its

lower subdivision or moorland zone, still exhibits

traces of some flowers and flowering shrubs, as

the alpine arbutus, the broom, and furze, and
the digitalis, or fox-glove.
The subalpine zone or upper division, assumes

a still more barren aspect; stinted shrubs and

lieaths, mosses and lichens, being the sole vege-
tation.

3. The Mossy region is destitute of shrubs,
and is characterised by the cryptogamic plants,
a few weeds, grasses, and saxifrages. Its alpine
zone gradually passes into the snow line, con-

stituting the snowy zone, where all vegetation

is repressed by perpetual congelation.*

CHAP. XXIII.

SYSTEMS or BOTAXICAI. CLASSIFICATION.

When the sciences were as yet in their infancy,

and when all that was known of them consisted

of but a small number of facts, those who de-

voted themselves to their cultivation required

but very little exertion, and a tolerable memory,
to enable them to embrace the entire knowledge,
and retain the names of the objects, in the study
of which tliey were engaged. The first philoso-

phers who treated of botany speak of plants

without adopting any order or methodical ar-

rangement. In the time of Theophrastus, who
first wrote particularly on vegetables, the func-

tions of the organs were misunderstood, the

genera and species were entirely confounded,

and their distinctive characters were unknown.

For although that philosopher may be said to

have been the first who wTote on botany, it may
also be said that, in his time, the science had no

real existence. The characters of plants rested

merely on empirical knowledge, or on simple
tradition ;

for their number was then so limited,

that it was easy to know them all individually,

without its being necessary to distinguish them

otherwise than by imposing a particular name

upon each, with which, however, no idea of

character or comparison was connected. Such

was the state of botany during many ages,

when, from its intimate connection with medi-

cine, it found a place only in the works of those

who wrote on the healing art. But when, in

consequence of more judicious inquiries, and of

journeys made to distant countries, the number
of objects belonging to natural history was in-

creased, it became necessary to employ more pre-

cision in naming these dififerent objects, and to

distinguish them by characters of some kind,

that they might be more easily recognised. In a

short time, the memory was unable to retain the

names of the numerous objects which accumu-

lated, and which were mostly new, and previously
unknown.
At this period, naturalists began to be sensible

of the necessity of aiTanging objects in some

order, which might facilitate research, by fur-

nishing the means of arriving more readily, and

with more certainty, at the names which had

been given to them individually. But the ar-

rangements followed were at first entirely em-

* In Plate II. the mountain on the left represents

the British distribution of plants, numbered according
to the above description.
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pirical, and have no titie to be regarded as true

methods. Indeed, they were not at all founded

on the knowledge derived from characters pe-

culiiir to these objects individually, and which

might serve to distinguisli them from each other,

but rested merely upon some external circum-

stances, which were often foreign to the nature

of the object. Thus the alphabetical order in

which plants were arranged, could be of no ad-

vantage excepting to those who were already

acquainted with them, and were desirous of ex-

amining some of them more particularly. This

is equally the case with the arrangements founded

upon the economical or medicinal properties of

plants, which always suppose a previous know-

ledge of the virtues of the plants whose names

it is proposed to discover.

It will easily be perceived that, upon such

foundation, there could only be raised classifi-

cations of the most defective character, as they

generally rested upon circumstances unconnected

with the nature and organization of plants.

They were, therefore, incapable of affording any

satisfactory idea of tliem.

Experience, however, soon showed the neces-

sity of deriving the characters by which plants

might be made known and distinguished from

their own organization, and the parts of which

they are composed. From this period, botany
assumed the rank of a science ; for it was then

that the organization of plants began to be

studied, in order to educe from it the characters

by whicli these objects might be made known
and distinguished.

Methods now began to assume a regular fonn.

But, as the organs of vegetables are numerous,
tiie number of methods became correspondingly

great, as each axithor imagined some one of the

former to supply the most solid foundation for

a good arrangement. Thus some of them

founded their methods on the consideration of

the roots, and of all the modifications which

tliese organs are capable of presenting; others

upon the stems ; some like savages, on the

leaves; others on the inflorescence.

In the sixteenth century, Gessner, a native of

Zurich, first demonstrated that the characters

derived from the flower and fruit are the most

certain and the most important for obtaining

from them a good classification of plants. He
also showed the existence, among plants, of

groups, composed of several species, connected

by common characters. This first idea of

grouping vegetables into genera, had the greatest
influence upon the after progress of botany.
Soon after, Caesalpinus, who was born in 1519,

at Arezzo, in Tuscany, presented the first model

of a botanical method. In it all the species
were arranged according to the consideration of

characters which may be derived from most of

the organs of plants, such as their duration, the

presence or absence of the flowers, the position
of the seed, their adhesion to the c;ilyx, and the

number and situation of the cotyledons. The
invention of such a method, imperfect as it is,

must be considered as the first step towards the

discovery of a natural classification.

The number of known vegetables, however,
was daily receiving augmentation from new dis-

coveries, and the works that existed were be-

coming more and more insufficient. Several

authors, among whom may be mentioned with

approbation the two brothei-s Bauhin, Ray,
Magnol, and Rivinus, successively gave proofs
of extraordinary merit in theii works. Some
of them even invented new methods, which,

however, were all eclipsed by that of Josepli
Pitton do Tournefort, whicli was published
about the end of the seventeenth century.
That celebrated botanist, one of those whose

writings have most redounded to the honour of

his native country, vi'as born at Aix, in Provence,
on the 5th June 1G56. He was professor of

Botany at the Garden of Plants, in Paris, in

the reign of Louis XIV., who, in 1700, sent him
on an important mission to the Levant. Tour-

nefort, at that time, traversed Greece, the shores

of the Black sea, and the islands of the Archi-

pelago. He returned to Paris, and published an
account of his journey, which may be men-
tioned as one of the most perfect models of its

kind. Previous to his departure, he had already

promulgated, in a work entitled Institutions of

Botany, his new method, in which were des-

cribed 10,14G species, which were referred to

G98 genera.
Tournefort's merit was not solely that of

having invented an ingenious method, in which
were described and arranged all the plants then

known. His principal title to fame is his hav-

ing been the first who distinguished, with more
strictness and precision than had previously
been done, the genera, the species, and the varie-

ties v^hich might be referred to them.

Before his time the science was a mass of con-

fusion. The species were not clearly distin-

guished from those to which they were allied.

He first reduced the chaos of botany to order,

separated the genera and species by characteristic

phrases or definitions, and, by means of his in-

genious system, ari-anged all the plants thou

known in methodical array.

After Tournefort appeared a great number of

botanists, who enjoyed a certain degree of repu-
tation. Some of them proposed new methods,
none of which, however, had the least tendency
to eclipse that of Tournefort. This glory seemed

reserved for the celebrated Linnaus, whose sys-

tem, wliich was published in 173+, had the most

surprising success, on account of its extreme sim-

jdicity, and the singular facility which itaflt)rda

for attaining a knowledge of the names of plants.
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Linn«us had moreover tlie merit of refonniug,

or rather of creating, the nomenclature and sy-

nonymy of botany, which his predecessors had

left in so imperfect a state. Tournefort himself

had traced the path to he pursued, without, how-

ever, clearing away all the obstacles. Hitherto

each species was still named by a characteristic

phrase, in which the distinctive characters were

frequently not included. These phrases were so

long that it was very difficult to retain any num-

ber of them in the mind. Linnieus gave a pro-

per or generic name to each group or genus, in

so far following the example of Tournefort. He
further designated each species of these genera

by a specific name added to the generic ; and, by
this ingenious contrivance, greatly simplified the

already very extensive study of botany.

The sexual system of Linnseus, which was

rendered so seductive by its extreme simplicity,

produced a sudden revolution in the science, and

was every where received with an enthusiasm

which it would be difficult to describe.

When the first emotions of admiration which

a great discovery always inspires, had somewhat

subsided, it was soon perceived that this system,

ingenious as it was, yet possessed some disad-

vantages, and was not entirely unobjectionable.

Being founded upon the absolute consideration

of a single organ, it often separated plants which

all their other characters seemed to unite beyond
tlie possibility of their ever being disjoined ;

for

it had already been perceived tliat certain genera
of plants possess so many points of contact and

of mutual resemblance, and are so united by their

general characters, that they seem, as it were,

members of the same family. Thus the grami-

nece, labiaim, umbelliferce, leguminosce, cruciferce,

and several other groups equally natural, had al-

ready been brought together in the form of distinct

tribes. The separation of plants which it miglit
be considered so necessary to keep together, was

therefore a great defect in the artificial system of

Linnseus. Thus the gramineae were dispersed in

the first, second, third, sixth, twenty-first, and

twenty-third classes of his system. The labiatse

were placed partly in the second class and paitly
in the fourteenth. Most of the natural tribes,

which had already been admitted as such by a

great number of botanists, were separated in the

same manner, as Linnaius found himself obliged
to adhere strictly to the principles of his system.

Anotlier method, which, retaining the already

acknowledged affinities of plants, might present
their general distinctive characters, was, there-

fore, preferable to a system which, however in-

genious, was faulty in one of the most important

jioints.

Adanson gave the first sketch of such a me-
thod. Bernard de Jussieu searched, during forty

yeam, for the most solid and constant characters

on which to found it. He studied with the

greatest care the natural affinity of the species

and genera. But his nephew, Antoine Laurent

de Jussieu, bringing together the rich materials

collected by his uncles, and adding to them the

numerous observations which he had made him-

self^ was the real author of the method of na-

tural families. It was in his Genera Plantarum,
a work stamped with the impress of genius, and

one of the finest monuments of the progress of

botany, that he laid the foundations of a method,
which must one day be the only one adopted and

followed by all unprejudiced minds, it being un-

questionably superior to any that has hitherto

been published.
It has not as its basis the consideration of a

single organ, but examines all the charactera

furnished by every part of a plant, and brings

together all those which bear the greatest affin-

ity and resemblance to each other. It is owing
to this method that botany, within the last forty

years, has made such rapid progress, and has as-

sumed the first rank among the natural sciences.

It may be here observed, that there are two

very distinct kinds of classification in natural

history. In one, the consideration of a single

organ is taken as the basis. Thus Tournefort

employed the corolla, and Linnseus the stamina,

for establishing their principal divisions. The

name of systems has been given to these purely

artificial arrangements. It will easily be con-

ceived that a system, having no other object than

that of enabling one to find out the name of a

plant with facility, affbrds no idea of its organ-

ization. Thus, when we have found that a plant

belongs to the first class of the system of Lin -

nseus, or of that of Tournefort, all that we know

is, that, in the foi-mer case, it has a single stamen,

and that in the latter its corolla is monopctalous,

regular, and bell-shaped ;
but these systems dis-

close to us nothing respecting the other parts

which compose the plant, of which they have

taught us only the name. In the second kind

of classification, which has received the name of

method, properly so called, as the basis of each

class rests upon the total sum of all the charac-

ters derived from the diff'erent parts of the plant,

when we come to one of these classes, we already

know the more prominent points of the organ-

ization of the plant whoso name we are desirous

of knowing. Should we, for example, have

found, by means of analysis, that the plant which

we are examining belongs to the fourth class of

Jussieu, this circumstance apprises us that it is

a phanerogamous plant, that its embryo has only
a single cotyledon, that it has only one flora)

envelope, and that its stamina are inserted upon
the ovary.
We shall now proceed to explain the three

most prominent and important systems of classi-

fication, that of Tournefort, Linna;us, and Jus-

sieu.
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Tournefort's System is founded chiefly upon
the consideration of the various fonns of the co-

rolla, lie is generally blamed for not having
followed the example of Rivinus, and for con-

tinuing to separate herbaceous and woody plants.

This system is very defective in this respect, as

these two modifications of the stem frequently
occur in the same genus, and circumstances may
sometimes act so directly upon the same species,

as to render it at one time woody and at another

herbaceous.

This system consists of twenty-two classes, of

which the characters are taken—1. From the

consistence and size of the stem ; 2. From the

presence or absence of the corolla ; 3. From the

separation of the flowers, or their union within

a common involucre, in which latter case they
are compound ; 4. From the circumstance of the

corolla being entire or divided into separate seg-

ments ; 6. From its regularity or irregularity.

1. With reference to the consistence and du-

ration of their stem, Tournefort divides vegeta-

bles into herbs and suffiruticose plants, shrubs,

and trees. The herbs and sufFruticose plants to-

gether are contained in the first seventeen classes.

The last five classes contain the shrubs and

trees.

2. Agreeably to the presence or absence of the

corolla, herbs are distinguished into petalous and

apetalous. The first fourteen classes of herbs

contain all those which are furnished with a

corolla, the other three those which are destitute

of one.

3. The herbs which have a corolla have their

flowers separated and distinct, or united to form

compound flowers. The first eleven classes con-

tain the herbs which have simple flowers, the

three next those which presentcompound flowers.

4. Of the herbaceous plants with simple

flowers, some have a monopetalous corolla, while

in the others it is polypetalous. In the first

four classes Tournefort has brought together the

plants which have a monopetalous corolla, and

in the next five those with a polypetalous one.

6. But this monopetalous or polypetalous co-

rolla may be regular or irregular, and these cir-

cumstances have furnished subdivisions.

The plants which have a woody stem are con-

tained in the last five classes of the system.
Tournefort has divided them according to the

same principles as in the herbaceous plants. Thus

they are apetalous, or furnished with petals;
their corolla is monopetalous or polypetalous,

regular or irregular.
It is of importance to remark, that Tournefort

gave the name of corolla to the single and co-

loured perianths, as in the tulip and lily, which,
according to his ideas, have a regular polypeta-
lous corolla.

Such are the princii)les by which Tournefort
wag guided in forming the classes of his system.

of the characters of which we shall now give a

brief view.

FIRST DIVISION.—HERBS.

WITH SIMPLE FLOWERS.

Corolla monopetalous, regular.

Class I. Campaniform.—Herbs with a regu-

lar monopetalous corolla, resembling a bell, as in

thebellflower, convolvulus, the lily of the valley,

the heath, &c.

Class II. Infundibuliform.—Herbs with a

regxilar monopetalous corolla, resembling the

form of a funnel, as in the tobacco ; that of an

ancient cup, as in the lilac, or that of a wheel,

as in borage.

Corolla monopetalotts, irregular.

Class III. Personate.—Corolla monopetalous,

in-egular, resembling in form a calf's mouth or

an antique mask, as in the genus antirrhinum ;

or having the limb more or less open, as in the

foxglove and figwort. Plants of this class al-

ways present a simple ovary in the bottom of

their calyx.
Class IV. Labiate.—Corolla monopetalous,

irregular, the limb as if divided into two lips:—
plants having an ovary divided into four very

distinct lobes, which are considered as naked

seeds. Such are the sage, rosemary, betony,

thyme.

Corolla polypetalous, regular.

Class V. Chucifokm.—Corolla polypetalous,

regular, composed of four petals, placed cross-

wise. The fruit is a sUiqua or a silicula. Of

this kind are the wallflower, cabbage, shepherd's-

purse.
Class VI. Rosaceous.—CoroUa polypetalous,

regular, composed of from three to ten petals,

arranged in the form of a rose, as in the pear

tree, the apple tree, the wild rose, the strawberry,
the rasp, the cistus.

Class VII. Umbelliferous.—Corolla polype-

talous, regular, composed of five petals, which

are often unequal; the flowers arranged in an

umbel. Such are angelica, parsnip, fennel.

Class VIII. Caryophyllous.—Corolla poly-

petalous, regular, formed of five petals with long

claws, contained in a monopetalous calyx ; the

limb expanded, as in the pink, soapwort, corn-

cockle, and the caryophylleoi in general.

Class IX. Liliaceous.—Flowers with the co-

rolla generally polypetalous, composed of six or

only three petals, sometimes monopetalous, with

six divisions. The fruit is a trilocular capsule
or berry, as in the lily, the tulip, the hyacinth.

Corolla polypetalous, irregular.

Class X. PAPiLioNACEors, or Lequminosk.—
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Corolla polypetalous, irregular, composed of five

petals, an upper one named the standard, two
lateral named the wings, two lower, sometimes

united, forming the keel, as in the pea, the kid-

ney bean. Lucerne. The fruit is always a le-

gume.
Class XI. Anomalods.—This class contains all

the herbaceous plants whose corolla is polypeta-
lous, irregular, and not papilionaceous, such as

the violet, nasturtium.

WITH COMPOUND FLOWERS.

Class XII. Flosculose.—Flowers composed
of small, funnel-shaped, regular monopetalous

corollas, having their limb divided into five seg-

ments. Each of these small flowers is named a

floret. Of this kind are thistles, artichokes,

knapweeds.
Class XIII. Semiplosculose.—Flowers com-

posed of a great number of small, irregular mo-

nopetalous corollas, whose limb is thrown to one

side, and to which the name of semiflorets has

been given, as tlie lettuce, the goatsbeard, the

dandelion.

Class XIV. Radiate.—Flowers composed of

florets at the centre, and semiflorets at the cir-

cumference, as in the sunflower and the daisy.

APBTAlOnS plants.

Class XV. Apetalous.—Plants whose flowers

have no true corolla, as the grasses, barley, rice,

the oat, wheat. In some there is around the

sexual organs a simple perianth or calyx, which
often remains after tlie flowering is over, and

grows with the fruit, as in docks.

Class XVI. Apetalous, entirely destitute of

flowers.—Plants which have no sexual organs or

floral envelopes properly so called, but which
have leaves. Of this kind are the ferns, such as

polypody, osmunda.

Class XVII. Apetalous, without apparent
flowers or fruit, as mushrooms, mosses, lichens.

SECOND DIVISION.—TREES.

Class XVIII. Apetalous Trees or Shrubs,
liaving their flowers destitute of corolla. These
trees are either hermaphrodite or monoecious, as

the box, many conifene, &c.; or dioecious, as in

the genera terebinthus, and lentiscus.

Class XIX. Amentaceous.—Apetalous trees,
whose flowers are disposed in catkins. They are

monoecious, as the oak, the walnut ; or dicecioits,
as the willows,

Monopetalous.

Class XX. Trees witli a regular or irregular

monopetalous corolla, such as the lilac, the elder,
the catalpa, the arbutus.

Regular polypetalous.

Class XXI. Trees or shrubs with rosaceous

polypetalous corolla, as the apple tree, the pear

tree, the orange and cherry tree.

Irregular polypetalous.

Class XXII. Trees or slirubs whose corolla

is papilionaceous, as in the acacia and labtunum.

Such are the twenty-two classes proposed by
Tournefort for the arrangement of all known ve-

getables. Although, at first view, this system

may appear simple and easily reducible to prac-

tice, it yet in many cases presents difliculties

which are not easily overcome. Thus the form

of the coroUa is not always so decided as to en-

able one immediately to determine the class to

which it really belongs ;
for where is the precise

point of separation between a hypocrateriform

and an infundibuliform corolla, or between the

latter and a campanulate corolla?

The greatest objection that can be offfered to

this system is, that it separates the herbaceous

from the woody plants. The most natural rela-

tions are by this means mistaken, and plants

which bear the greatest resemblance to each

other are often widely separated, on account of

their differing in this respect only.

Each of these classes has bceii subdivided into

a greater or less number of sections or orders,

whose characters have been taken from particu-

lar modifications which the form of the corolla

may undergo, from the consistence, composition,

and origin of the fruit, the form, arrangement,

and composition of the leaves.

Moreover, each of these sections contains a

greater or less number of genera, to which are

referred all the species that were known up to

the period at which Tournefort wrote.

The sexual system of Linnjsus is principally

founded on the different characters which may
be derived from the male organs or stamina, in

thesame mannerasToumefort's system isfounded

upon the various forms which the corolla pre-

sents. It consists of twenty-four classes.

Linnteus first divides all the known vegetables

into two great sections. In the first he places

all those which have sexual organs, and conse-

quently distinct flowers. These are the phan-

erogamous or phfenogamous plants. The second

section comprehends those in which the sexual

organs are not apparent, or in which they are

entirely wanting. There are tlius two primary
sections in the vegetable kingdom :

—
1 . Phanerogamous plants,

2. Cryptogamous plants.

But, as the number of vegetables belonging
to the first section is infinitely greater than

that belonging to the second, the phanerogamous
plants have been divided intotwenty threeclasses.
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whereas the cryptogamoxis form only the twenty-
fourth and last class of this system.
Of the phanerogamous plants some hare her-

maphrodite flowers, that is, having the two sexes

united, while the rest are unisexual.

The first twenty classes of the sexual system
contain the phanerogamous plants, with herma-

phrodite or monoclinous flowers. In the next
three are placed the diclinous plants, or those

with unisexual flowers.

3. Phanerogamous monoclinous plants.

diclinous plants.
The monoclinous plants have the stamina free

and detached from the pistil; or the stamina ai-e

united to the pistil.

4. Monoclinous plants with free stamina.

with stamina united to

the pistil.

The stamina, when disunited from the pistil,

may be free and distinct fi-om each other; cr

they may be united together.
6. Stamina not united to the pistil, free and

distinct.

Stamina not united to the pistil, united together.
The free and distinct stamina are equal or

unequal to each other.

Those which are free and equal exist in de-

tenninate or indeterminate number.
6. Stamina free and equal, in determinate

number.

Stamina free and equal, in indeterminate

number.

It was upon considerations of this kind that

Linnseus laid the foundations of his system.

Accordingly, it will be seen that it is founded:—
Ist, Upon the number of stamina, the first

thirteen classes.

idly. Upon their relative proportion, the four-
teenth andfifteenth,

Sdly, Upon their connection by means of the

filaments, the sixteenth, seventeenth, and eighteenth.

Athly, Upon their union by means of the

anthers, tlw nineteenth.

hthly. Upon their union with the pistil, the

twentieth.

Qthly, Upon the separation of the sexes, the

twenty-first, twenty-second, and twenty-third.

Ithly, Upon the absence of sexual organs, the

Iwcnty-fourth.

i. Stamina in determinate number, and equal to

each other.

Class I. Monandria.—It contains all the plants
whose flowers have only a single stamen, as Ilip-

puris vulgaris, Blitum, Canna indica.

Class II. Diandria.—Two stamina; the jas-

mine, the lilac, the genus Veronica, the sage,
the rosemary.

Class III. Triandria.—Three stamina : most
of the gramineae, the genus Iris.

Ci,ASS IV. Tetrandria—Four stamina : the

madder, the bedstraw, the woodroof, the genus
Scaiiosa.

Class V. Pentandria.—Five stamina: the

boraginea;, such as the borage and lungwort; the

Solanese, such as the bitter-sweet, the belladonna,
the potato, the winter-cherry; the exotic rubi-

accse, as the genera Chinchona, Psychotria; the

Umbellifera;, as the parenip, the hemlock, the

opoponax, the coriander.

Class VI. IIexandria.—Six stamina. To
this class belong most of the Liliacea;, the lily,

the tulip, the hyacinth ; many Asparaginese, as

the asparagus, the lily of the valley, and the

rice.

Class VII. Heptandria.—Seven stamina.

Tliis is a very small class. It contains the horse-

chestnut, the saunirus.

Class VIII. Octandria.—Eight stamina : the

genera Rumex, Polygonum, and Erica.

Class IX. Enneandria.—Nine stamina. To
this class are referred the different species of

laurus and rheum, lutomus umbellatus.

Class X. Decandria.—Ten stamina. In this

class we find nearly all the Caryophyllese, such

as the pink, the .genera Lychnis and Silene, the

rue, Phytolacca decandra.

2. Stamina not strictly determinate as to number.

Class XI. Dodecandria.—From eleven to

twenty stamina. As in asarum Europanim, reseda

luteola, agrimunia eupatoria, sempervirum tec-

torum.

Class XII. Icosandria.—More than twenty
stamina inserted upon the calyx. To this class

belong the true rosacese, the plum, the almond,
the rose, the strawberry, the myrtle, the pome-
granate.

Class XIII. Poltandria.—From twenty to a

hundred stamina, inserted under the ovary. In

this class are contained the true ranunculaceae,
such as anemone, clematis, ranunculus, helleborus;

most of the papaveracea;, such as the common

poppy, chelidonium.

3. Relative length of the Stamina.

Class XIV. Didynamia.—Four stamina, of

which two are always smaller and two longer,
all inserted upon an irregular monopetalous
corolla. This class contains the labiatte and

personatffi of Toumefort; such as thyme, laven-

der, the bugle, betony, snapdragon, foxglove,

scrophularia, catalpa.

Class XV. Tetradynamia.—Six stamina, of

which two are always smaller than the other

four: the corolla polypetalous; the fruit a siliqua

or silicula. This class corresponds entirely to

the crucifera; of Tournefort.

4. Union of the Stamina by theirfilaments.

Class XVI. Monadelphia.—Stamina in vari-

able number, un'ted into a single body by their
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frlaments; as in tlie mallow and marsh-mal-

low.

Class XVII. Diadelphia.—Stamina varying
in numljer, united by their filaments into two

distinct bodies. Of this kind are the fumitory,
the milkwort, and most of the Icguminosa;, as

the acacia, laburnum, liquorice, melilot.

ClassXVIII.Polyadei.phia.—Staminaunited

liy their filaments into three or more bundles.

As in the genera Hypericum, Cisttis, Melaleuca.

6. Union of the Stamina by the anthers.

Class. XIX. Syngexesia.—Five stamina

united by the anthers: flowers generally com-

pound, rarely simple. This class contains the

flosculossE, semiflosculostE, and radiata: of Tour-

nefort. It also contains certain other plants,

such as the genera Lobelia, Viola.

C. Union of the Pistil and Stamina.

Class XX. Gynandria.—Stamina united into

one body with the pistil. To this class belong
all the orchidese, the genus Aristolochia.

7. Flowers unisexual.

Class XXI. Mon(ecia.—Male flowers and

female flowers distinct, but both occuiring on

the same individual. As in the oak, the box,
the maize, the arrow-head, the castor-oil plant.

Class XXII. Dicecia.—Male flowers and
female flowers existing on two separate indi-

viduals of the same species, as in mercurialis,

the date-palm, the misseltoe, willows, the pistacia.

Class. XXIII. Polyoamia.—Hermaphrodite

flowers, male flowers and female flowers occun--

ing together on the same individual, or on dif-

ferent plants, as in the ash, the pellitory, the

crosswort.

8. Flowers invisible.

Class XXIV. Cryptogamia.—Plants whose
flowers are invisible, or very indistinct. This

class contains the ferns, such as the polypody,

osmunda; mosses, lichens, equiseta, algce, fungi.
We have now given a brief account of the

characters of each of the twenty-four classes

established by Linnaeus in the vegetable king-
dom. It will be seen that the an-angement of

this system is simple, and easily understood.

Indeed, one might at first think that ho had

nothing more to do than to count the number
of stamina in a flower, to know the class to

which it belongs; but, in many cases, this de-

termination is not so easy as might at first be

supposed, and one is very often left in doubt,

especially when the plant presents some unusual

anomaly.
The Orders. In the first thirteen classes,

the characters of which are taken from the

number of the stamina, those of the orders have
been obtained from the number of styles or dis-

tinct stigmas. Thus a plant belonging to the

class Pentandria, such as the parsnip or any
other umbelliferous plant, which may have two

styles or two distinct stigmas, is referred to the

second order. Should it have three, it will be-

long to the third order, &c. These orders are

designated as follows :
—

Order 1. Monogynia, one style.

Order 2. Digynia , two styles.

Order 3. Trigynia, three styles.

Order 4. Tetragynia, four styles.

Order 5. Pentagynia, five styles.

Order 6. Hexagynia, six styles.

Order 7. Ilcptagynia, seven styles.

Order 8. Decagynia, ten styles.

Order 9. Polygynia, numerous styles,

I,t is to be remarked, that there are classes in

which this entire series of orders does not occur.

In Monandria, for example, there are only two

orders : Monogynia, to which belongs the genus

Hippuris; and Digynia, which contains the

genus Blitum.

In Tetrandria, there are three orders : Mono-

gynia, Digynia, and Tetragynia. There are six

in Pentandria, and in the classes following a

variable number.

In the fourteenth class, Didynamia, Linnseus

has founded the characters of the two orders

into wliich he divides it, upon the structure of

the ovary. The fruit is sometimes formed of

four small akenia, situated at the bottom of the

calyx, and which he considered as four naked

seeds. Sometimes, on the other h,and, it is a

capsule, which contains a variable number of

seeds. The first order bears the name of Gym-
nospermia (naked seeds,) and contains all the

true labiatoe, such as the genera Marrubium,

PMomis, Nepeta, Scutelaria. The second order,

which is named Angiospermia (enclosed seeds,)

and of which a capsular fruit is chai-acteristic,

contains all the Personatae of Toumefort, such

as the genera Rhinanthiis, Linaria, Melampyrum,
Orobanche.

Tetradynamia, the fifteenth class, has also two

orders, derived from the foi-m of the fi-uit, which
is a siliqua or a silicula. Accordingly, wo have

first tetradynamia siliculosa, containing the plants

of which the fruit is a silicula, such as the genera

/satis, Cochlearia, Thlaspi, &c.; and secondly,

tetradynamia siliquosa, containing those of which

the fi-uit is a siliqua; as the wall-flower, cabbage,

the water-cress.

The sixteenth, seventeenth, and eighteenth
classes Monadelphia, Diadelphia, and Polyadel-

phia, have been established on the union of the

staminal filaments into one, two, or more distinct

bundles, without regard to the number of stamina

of which these bundles consist. Linnaius has,

in this case, employed the characters derived

from the number of the stamina to form the
I orders of these three classes. Thus the plants
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wliicli belong to Monadelphia, are said to be

triandrous, tetrandrous, pentandrous, or poly-

androus, according as tliey contain three, four,

five, ten, or a greater number of stamina united

by their filaments into a single body. In Dia-

delphia and Pofyadelphia, the same method is

followed, the orders having the names of the

first classes of the system.

Si/ngenesia, the nineteenth class of the sexual

system, is one of the most extensive. In fact,

the synantherea; or syngenesian plants form
about the twelfth part of all the knowTi vegeta-
bles. It was therefore neccssaiy to divide this

class into several orders, to facilitate the inves-

tigation of its different species. Linnoeus, ac-

cordingly, instituted six orders. But here the

number of the stamina could not be employed
ns the basis of these subdivisions, it being almost

invariably five; for which reason he derived the

characters of the orders from the structure of

the little flowers which constitute the assem-

blages known by the name of compound flowers;

for in consequence of constant abortions, there

occur along with the hermaphrodite flowers,

male flowcre, female flowers, and even sometimes

perfectly neutral flowers. Linnseus,whose poeti-
cal fancy is observable in all the names wliich

he imposed upon the different classes and orders

of his system, looked upon these associations

and mixtures of flowers as a kind of polygamy/.
This name he accordingly gave to each of the

six orders of syngenesia, adding to it a distinc-

tive epithet. The following are their characters.

Order 1 . Polygamia mqualis. All the flowers

are hermaphrodite, and in consequence are all

equally fertile; as in thistles and goatsbeards.
Order 1. Poli/gamia superflua. The flowers

of the disk are hermaphrodite, tliose of the cir-

cumference female; but both kinds fui-nish per-
fect seeds, as in wormwood and tansy.

Order 3. Polygamia frustranea. The flowers

of the disk are hermaphrodite and fertile, those

of the circumference neutral or female, but

sterile in consequence of their stigma, and tliere-

fore entirely useless; whereas in the preceding
order they were only superfluous, as the knap-
weeds and sunflowers. •

Order 4. Polygamia necessaria. The flowers

of the disk are hennaphrodite, but sterile, in

consequence of an imperfect formation of the

stigma; those of the circumference are female,
and fecundated by the pollen of the former.

In this case, they are therefore necessary for tlie

preservation of the species : the marigold is an

example.
Order 5. Polygamia s-gregata. All the flowers

are hermaphrodite, and placed close together,
but are separately contained each in a small
involucre of its own, as in the genus Echinops.

Order C. Polygamia mmogamia. The flowers

arc ail hermaphrodite, but they are simple, and

are separated from each other, as in the violet,

lobelia, balsamine.

The last order, as may easily be seen, has no

affinity to the rest, possessing nothing in common
with them but the union of the stamina by
their anthers.

In Gynandria, the twenty-firet class of the

sexual system, there are four orders which are

derived from the number of the stamina. Thus
we have Gynandria monandria, as in the genera
Orchis and Oplirys; Gynandria diandria, as in

Cypripedium; Gynandria hexandria,as in Aris-

tolochia; Gyandria polyandria, as in Arum,
Monmcia anHDiaicia present in some measure

a union of all the modifications which we have

remarked in the other classes. Thus Monoscia

contains monandrous, triandrous, decandrous,

polyandrous, monadelphous, and gynandrous
plants. Each of these vaiieties is used for the

establishment of a distinct order in this class.

Picecia contains a still greater number of

varieties, the characters of which being the same
as those of some of the classes previously es-

tablished, are employed as designative of the

orders.

The twenty-tliird class, Polygamia, which
contains plants with hermaphrodite flowers and
unisexual flowers intermingled, whether on the

same individual, or on two or three distinct in-

dividuals, has, in accordance with these circum-

stances, been divided into three orders.

1. Monoscia, in which the same individual

bears monoclinous flowers, and declinous flowers;

2. Pioscia, in which there are hermaphrodite
flowers on one individual and unisexual flowers

on the other; 3. Triaecia, in which the species
is composed of tliree individuals, one bearing

hermaphrodite flowers, another male flowers,
and the third female flowers.

Cryptogamia, the twenty-fourth and last class,

is divided into four orders : 1, Ferns; 2. Mosses;
3. AJgte; 4. Fungi.

TABLE OF
CLASSES.

1. MONANDRIA.
Plants f)f one

CLASSIFICATION.
ORDKRS.

( 1 Monogyiiia

stainooandoneor
two pistils.

2. DIANDRIA.
Tlie British

plants in this

class hare two
Btampns and one
or two pistila
the flowers are larger and
their parts more oistinct
than in thn tirst rlasa.

3. TUIANDRIA.
Plants of tliree

stamens, and one,
two, or throe pis-
tils. Besides a
considerable nnmhpr of
vi'ry beautiful plants, and
a few useful in medicine,
this class contains the
most important natural

family in the whole rirrle

of vegetation—the Graini-
nea.

in)

L2 Digynia ^^
'

1 Monogynia

- 2 Digynia

1 MonogynJa

2 Dtgynia

,3 Trigynia

Nf

%



4. TKTUANDlilA.
Thp phmts in

this (rlass are dis- ."S^
tiiig-tii-lipd from Wi^
those in

Oidyiia- i^T
mill by their four stamens
heiiiL' of en iml lengths, and
by their flowers beiiijr of
distinctly difterent natu-
ral orders.

5. PENTANDRIA.
Plants of five

stamens not unit- AJ^
ed. This rins-i »« VS.^... This class in

distingiiished
"^^

from Syngenpsia by its
flowers being simple, while
those of Syng^eiiPsia are
componiid.

G. HEXANDRIA.
In tliis class the

flowers have six
stamens all nearly
of the Bame |

length, and one to fonr
pistds; hilt none of the

ffenera
have fonr petals

ike thot?e we find in Te-
tradynamia.

7. IIEPTANDRIA.
Plants of seven

etamens. There
is only one Bri-
tish geniis in tliis ^

class.

8. OCTANDRIA.
The British .

plants of this
class have e'glit

stamens, and
one, tlTxee, or
four pistils. Some of the
Ericas are much admired
for their beauty, and the
Daphne is an active alter-
ative medicine.

0. ENNEANDRIA.
Plants of nine

Btamens. This
class contains on-
ly one British in-
diiJ

1 Moiiogyiiift

2 Digynia

3 Trigynia

"I Monogyiiia

2 Digynia

3 Trif^yuia

4 Tetra^ynla

5 Pentagyiiia

6 Hexag-jiiia

.7 Polygynia

1 flionogynia

2 Digynia

3 Tri^yiua

4 Polyg^ynia

I

I Monogynia

1 Monogynia

2 Trigynia

3 Tetragynia

digenons plant.

^ 1

10. DECANDKIA.
The British ^.a

plants
in this class *^i^have ten stamens, l^^l^nnd one, two, '^'^\

three, or five pistils.

li. DODECANDUIA.
Plants from ele-

ven to nmeteen^
stamens, and ono,^
t%vo, three,
tivelve pi:^til3.

1 Hexagynia

1 Monogynia

2 Digyiiia

3 Trigynia

4 IVntagynia ^

f- 1 Monogynia

2 Digynia

3 TrigynJa

i Dodecagynir ,

TABLE or CLASSIFICATION.

12. ICOSANDUIA.
This class con-

sists of herma-
phrodite plants,
with twenty or
more stamens fix-
ed in the calyx. They
produce our most esteem-
ed fruits; and no poison-
ous fruit has yet been
found where the parts of
the flower correspond
with the characters oi thia

13. POLYANDIUA.
The plants be-

longing to this
class are herma-
plu-odite, and
have twenty or
more stamens fixed in the

*

receptacle. The situation
or insertion ofthe stamens
constitutes the essential
and characteristic distinc-
tion between the twelfth
and thirteenth classes.

14. DIDYNAMIA.
Tliis class con-

sists of plants -s

17,')

1 Monogynia

2 Pentagynia

3 PoIygjTiin

Monogj-nia

2 Pentagynia

3 Polygynia

1 Gymnospermia "^

2 Angiospennia

with four stii- .

mens, t\vo longer
than the other
tivo, and one pistil. Tlie I

orders are formed upon <

the presence or absence of
ja covering to the seeds.
'

The flowers in the first
order are all ringent; in
the second order they are
most frequenlly person-
ate, or resupiuate.

15. TETRADYNAMIA.
Plants of six

stamens, four '

long and two
short, and one (

pistil, wliich
turns into a «

tvvo-valved pericarp, call- (
' S'liculosa

edaSiliqua; someofthese J
pericaros are long, and re- j
tain the name siliqua: f „ o-.-
othersare short, round, or

^ oiuq»osa
flat, and receive the name
of silicle, and upon this
distinction of their seed-
pods the orders are form-
ed.

^^^

IG. MONADEI.PHIA.
The plants in

this class have the
filaments of their
stamens imited in-
to one set.

1 Pentandi-ia \SjJ'

2 Decandria

3 Polyandiia

1 Iloxandria

2 Octandria

17. DIADELPHIA.
The plants in

this class liave
their stamens in
two sets, of
winch the first

genus is an excellent ex-
ample ; but tliere are five •

of the genera strictly Mo-
na<lelphou3 in the union
of their stamens, and the
other genera have one sta- I

3 Decandria
men separate from the
rest on the upper surface
of the pistil.

18. POLYADELPHIA.
The plants of

this class are
hermaplirodite,
nnd their sta-
mens are miited into tlu-ee I

»»r more sets. There i?
but one British genua.

1 Pol yan drift
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19. SYNGUNESIA.
Thb class is

compospd of
rompuiutd
flowers, consist-

iiiif of inmiy little florets
mtliin ono fomtnoncalyx,
VTion these are hernia-
plirwlite, they have five
etamens united by their
antJierg uito a cylinder,
round one pistil. Some of
the florets are tubular,
others li^-ulate, some her-

maplirodite, some female,
and others neuter. Our
British genera are em-
braced by Dr Smith in
tlu^e onlera ; viz. 1st.

those where the little flo-
rets are all hermaphrodite,
ex. tlustle J 2d. tJiose
where the florets in the
disk are liermajilirodite,
and those iu the ray, fe-

male, ex. mountain daisy ;

the 3(1. where the florets
in the disk ai-e hermapliro-
dite, imd those in the cir-

cumference neuter, ex,
blue bottle.

20. GYANDRIA.
Tlie plants of

thU class bea?

flowers, witli
etaraons attir-r

ted on the style,
or upon a receptacle
stretched out in fonn of a
style, whirli supports both ^^ Ilexandria
stamem aud pistild.

21. MONCECIA.
The Moncpci-

oua or one-
house phuits.

1 Polygamia iEqualis

2 Polygamia Superflua

3 Polygamia Frustran* n <^'

have their sta-
mens iu one
flower, and their pistils
on a sepamto flower on
thesameplant—the orders
are from tlio number and
connection ofthe stamens.
Besides anumber of herb-
aceous plants, some of the
most beautiful and useful
of our forest trees belontf
to this class.

*

22. DIGiClA.
Tlio DIoRcious,

or two-house
plttnts, are male
and female, the -

rtainens arc found in tho
flowers of one plant, and
the pistils in the flowers
ofanother—the orders are
from the number and con-
nection of the stamem.
Some soft-wooded, quick
(rrowintf plants belong to
tics class. M the ^viflovv
ftud tlie {Hiplar.

23. POLYGAMIA.
The plants of

this class havethis class have >^#?
hermaplu-odite, M^^L
and male or fe- ^^ "^

1 . nc i

male flowerb, or both on
)

* Monacia

the same [)lant. Drllnll, ^

in Ills British Floni, has
arranged and described
seven genera in tins class.

24. CRYPTOGAMIA.
The crypto- n* > -•

gameousplants *^^jLj^
are those vege-^ /^
tables whose ^^ ft^
parts of fructi- S^SK.
tication are so minute that

they are but imperfectly
visible to the naked eye.
Linnreus divided the
plants of this class into 4
natural orders, viz.Filices,
Musci, Algae, and Fungi.

1st Order. Filices
, _.,,

Tlie Filices, or Ferns, in I
^ fiUcet

general push up only ono
stem, termed a tronil,
which, in the early stage
of its grou-th, is roUed up
in a spiral fonn. They
bear their fructification in
a spike, in a racemus, or
on the under surface of
the leaf. The Botryclii-
um is an example of a
spike, the Osniunda of a
racemus, and the Polypo-
dium bears its fructiflca*
tJon on the under surface
of tho loaf. The fructifi-

cation is arranged in lines
or dots; and from their
situation and direction,
with the presence and
manner of opening of a
tliin covering termed the
Involucre, and from being
with or without an elastic

ring, the genera are form-
ed and diatinglushed.
2d Order. iMusci—Tho

mosses are a beautiful na-
tural family of very mi-
nute plants, whose female
piu-ts of fructification are
covered by a calyptra,
wWcli adheres to the top
of the theca, aud in gene-

•

ral opens transversely.
The mouth of the thecals
sometimes naked, and
sometimes clothed with a
single or double fringe,
termed a periostoma. Its
divisions are named teeth ;

and from their number,
their being upright or re-

flectod,3traightort\visted,
triangular, spear, or bris-

tle-shaped, blunt or acute,
and wliether tlioir seeds
are smooth or rough, an-
gular or round, the genera
are characterized.
3d Order. ALO.e.—Hie

plants in this order luivo
their root, stem, and leaf,
of one continuous similar
piece of matter. They are
divided into those which
grow on the land and
those that ^row in tho
water. Then- generic cha-
racters are taken from
their parts of fiTictifiea-

tiou when the&e are any
way evident, and from tho
general structure of the
plant when these organs
escape notice.
4th Order. FuNoi.—The L4 Fungi

fungi consists of plants
mostly of a spongy or
cork-like texture. They
are generally of short du-
ration, and hear their
seeds in gills or tubes, or
attached to fibrous or

spongy substances. Their
generic chiiriicters are
taken from the disposition
of their seeds, or Croni
their external figure oj-

apj>earnnce.

3 Algije

T
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We have now stated the principles of the

sexual system, and presented a sketch of its

twenty-four classes and numerous orders, such

as they were established by Linnseus. In ex-

amining tliis system, one is struck by its ex-

treme simplicity, and the ease with which the

name of a plant may be discovered by means of

it. The classes, in fact, are, for the most part,

precisely limited and defined, especially those

which have the stamina in determinate number.
Not only does this system contain all the plants

already known, but it is also capable of com-

prehending all that may yet be discovered. In

consequence of its possessing these advantages,
it was generally adopted at the period of its

first publication.
But it must be admitted, that it labours under

more than one serious disadvantage. It is not

alwaj's easy to determine the precise class to

which a plant ought to be referred. Thus the

rue {Ruta graveolens) has almost all its flowers

furnished with eight stamina, there being only
a single flower in the centre of each of its gTOups
that presents ten. The beginner, in tliis case,

would experience some embarrassment, and

might be induced to place the plant in question
in the eighth class of the system, Octandria,

although Linnffius referred it to Decandria, as

he considered the flower with ten stamens as the

most perfect.

Dodecandria, in like manner, is not very

strictly characterized. It contains all the plants
which have from twelve to twenty stamina; but
the agrimony, which is referred to it, has often

more than twenty.
Certain labiatie or personatse which belong to

Didynamia, have their four stamina of equal

length, and the irregularity of the corolla is, in

many cases, hardly perceptible.
It is extremely difiicult to determine vcith cer-

tainty the orders to which many plants belong-
ing to Syngmesia should be referred. Besides,
the intermixture of male flowers, female flowers,
and henuaphrodite flowers, throws several of

them into Dimcia and Polygamia. The sixth
of these orders Polygamia Monogamia, contains

plants which have no affinity to the composita;,
such as the genera Viola, Lobelia, Impatiens.

Polygamia, the twenty-third class, is a con-
fused mixture of plants, which almost all belong
to some of the other classes.

If we now examine the plants brought to-

gether under each of these classes, we find that

very frequently the natural afiinities that have

long been established are entirely disregarded.
Thus one of the most natural families, the

Graniinea;, is scattered through the classes Mon-
andria, Diandria, Triandria, Hexandria, Mon-
wcia, Dicecia, and Polygamia. The labiatse are

partly placed in Diandria, partly in Didynamia.
It is the same with many other families equally

natural. But as the classification proposed by
Linnicus is a system, that is, a methodical, but

purely artificial arrangement, intended solely
for facilitating the discovery of the name of a

plant which one may be desirous of knowing,
it would not be just to blame it for having thus

separated plants which bear a gi'eat resemblance

and affinity to each other. But the Linntean

system is not the one which is to be studied

when the object is to obtain a knowledge of the

mutual relations of plants, although, of all the

artificial systems, it is unquestionably tliat

which enables one to find the name of a plant
with most ease.

Tub system of Jussieu, or The method of

Natural Families, differs essentially in its course

and characters from the systems of Toumcforte
and Liim»us, which we liave already explained.
In it the divisions are not founded upon the

consideration of a single organ, but are derived

from characters presented by all the parts of

plants. Accordingly, the plants which are thus

brought together are disposed in such a manner
that they have a greater affinity to that whicli

immediately precedes or follows them than to

any other.

This classification is therefore superior to those

whicli preceded it, in so far as it presents general
and philosophical ideas respecting the produc-
tions of the vegetable kingdom. It does not

consider objects separately, but collects and ar-

ranges them into gi-oups or families, according
to the gi-eatest number of common characters

which they possess.
We find that nature, in impressing upon the

external foi-m of certain plants a peculiar char-

acter bearing relation to their internal organiza-

tion, seems to have indicated to a certain extent,
the affinities which exist among vegetable pro-
ductions. In fact, there are many plants which
bear so great a resemblance to each other in the

structure and conformation of their parts, that

this similarity has at all times been perceived,
and these different plants have been considered

as in some measure belonging to the same family.
Thus the Graminese, Labiatie, Crucifene, and

SynanthereiE, have always been kept together
whenever the characters of affinity and mutual
resemblance have not been sacrificed to the prin-

ciples of an artificial system.

Accordingly, when botanists began to bring
together plants into families, that is, into groups
or series of genera, resembling each other in the

greater number of characters, they had only to

imitate nature, which had, as it were, created

types of essentially natural families, as if to

serve as models. Thus the leguminosa?, cruci-

fera;, graniinea;, umbellifera;, labiata?, &c., stood
forth to the view as so many examples which
were to be imitated.

But as all plants have not, like those just
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named, external characters so precise or so de-

cided as at once to disclose their resemblance to

certain others, recourse was had to analysis, and

it became necessary to search in all their organs
for modifications which might furnish char-

acters.

The characters have to be considered with

reference to their value, their number, and their

affinity.

With respect to their value, it will easily be

conceived that the characters derived from the

most essential organs of plants must be less

liable to variation, and more important than

those derived from other organs. Now, those

organs which conduce to reproduction, perform
the most important part in vegetable life, and

.among them the embryo, which is in a manner
the common end towards which all the organs
of the plant direct themselves, is that which

occupies the first rank in importance. The

embryo, therefore, has supplied Jussleu with his

primary divisions. The stamina and the pistil

occupy the second rank, and afford more con-

stant and more valuable characters than the

floral envelopes. These characters are the more
fixed and important, that they are derived, not

from the number and structure of these organs,
which are very subject to variation, but from
their relative position, which is fixed. Thus,
next to the embryo, the relative position of the

sexual organs, or their insertion, affords the best

characters for the arrangement of plants. Lastly,
the stems, the leaves, and the roots, are all em-

ployed as accessory characters.

With respect to their number, the characters

are associated, grouped, and arranged; and, from
the combination of simple characters, result

general characters, which serve to unite a certain

number of plants under a common denomina-
tion.

Some characters are mutually connected, and
seem inseparable from each other. Those which
are derived from the flower and fruit are chiefly
of this kind. Thus for example, the inferior

ovary always implies a monoscpalous calyx and
an epigynous insertion. A monopetalous corolla

almost alv^ays indicates that the stamina are in-

serted upon it, and that they have a determinate

number.
From the value and importance which the

different characters possess, it is easy to see that

those least liable to vary ought to have been

employed for the fundamental divisions of the

vegetable kingdom. Thus the embryo has fur-

nished the first three great divisions in plants.
The stjimina and the floral envelopes have after-

wards been employed for subdividing the first

three sections, which were established upon the

embryo.
.Jussieu'g method is thus explained by Richard :

The plants tliat occur scattered over the surface

of the globe constitute the individuals of the

vegetable kingdom. When we examine them

with attention, we soon perceive that in the

general mass there are numerous individuals,

which always present themselves to our view

under the same appearance, possess the same ex-

ternal and internal characters, and are always

reproduced under the same form. To all these

perfectly similar individuals, considered gene-

rally and abstractly, the name of species is given.

The species, then, is the aggregate of individuals

which are always reproduced in the same man-

ner. A seed produced by any given species al-

ways gives rise to an individual perfectly similar

to that from which it originated. The charac-

ters on which the distinction of the different

species from each other is founded, are generally

derived from the organs of vegetation, that is,

from the leaves, the stem, and the roots. The

species which present some differences with re-

spect to the colour of their flowers, the place in

which they grow, and their relative height, con-

stitute varieties, which are distinguished from

species properly so called, by the circumstance

oif their not being, in the natural state, repro-

duced from seeds with all their characters. Thus,

for example, the lilac usually has the flowers of

a delicate purple tint ;
but its flowers are some-

times white, although none of the other charac-

ters have been altered. The white lilac, then,

is merely a variety of the purple lilac ; for if

seeds taken from the white-flowered lilac are

so%vn, they give rise to individuals whose flowers

are indifferently purple or white ;
which proves

that varieties are not always preserved by means

of seed.

The ffenus consists of a greater or less number

of species, united by common characters derived

from the organs of fructification, but all distin-

guished from each other by specific
characters

peculiar to each of them, and furnished by the

organs of vegetation. Thus, the genus Anagallis
has for its charactei-s a rotate monopetalous co-

rolla, five stamina, and a pyxidium for its fniit,

that is, a globular capsule opening in a circular

manner by a kind of lid. All the species of thio

genus must possess these different characters;

but they are distinguished from each other by
the form of their stem and leaves. The other

genera are similarly constituted.

If we bring together the genera in the same

manner as the species; in other words, if wo

place near each other all those which have com-

mon and similar characters, we fonn or(?er.9 pro-

perly so called, if regard is had only to a single

character, such as the number of the stigmas,

the form of the fruit, &c.; and naturalfamilies

or orders, if we include all the considerations

that relate to the form, the structure, and the

relative disposition of all the organs of the plants

which we are arranging.
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By a natural order or family of plants must
therefore be meant a series or assemblage of

genera, whlcli aU present the same characters in

the organs of fructification.

Thus the family of cruciform is characterized

by a dicotyledonous embryo, a siliquose or sili-

culose fruit, usually four petals opposed to each

other in paii-s, stamina in determinate number,
&c. All the genera of that family must present
the same characters, but only with some slight

modifications, which do not alter the primitive

type, but afford distinctive characters for the

genera which collectively constitute the family
in question.

By following a course like this, botanists have

brought together the various species of plants,
so as to form them into groups or natural fami-

lies. But as these families are numerous, it was

necessary to distribute them into classes, in which

regard should be bad to the same resemblance

and affinity. It is to this classification of the

families that the name of Jussieris Method, or

the system of natural families, has been given.
Tliis system has been divided into fifteen

classes. The primary divisions are derived from

the characters which may be obtained from the

presence or absence of the embryo ; whence the

emhryonate and inemhryonate plants.
The embryonate plants are distinguished ac-

cording to the number of their cotyledons : 1st,

Into monocotyledonous ; 2dly, Into dicotyledo-
nous. All vegetables are airanged under these

three primary divisions : acotyledcnes, monocoty-

Icdones, dicotylcdones.

The second consideration, or that by which
the classes properly so called are established, is

founded upon the relative insertion of the sta-

mina, or of the staminiferous monopotalous co-

rolla. Now, we have seen that there are three

kinds of insertion :

1. The hypogynous insertion, or that in which
tlie ovary being entirely fi-ee, the stamina or the

staminiferous corolla are inserted close around
its base.

2. The perigynous insertion, or that in which
tlie ovary being free or parietal, the stamina or

the staminiferous monopetalous corolla ai-e in-

serted into the calyx at a certain distance from
the circumference of the base of the ovary.

3. The epigyntnis insertion, or that in wliich

the ovary is always inferior, and in which the
stamina or the staminiferous corolla are inserted

upon the upper part of the ovary.
Tliese three kinds of insertion serve to estab-

lish an equal number of classes.

The acotyledones being destitute of embrj'os,
and consequently of flowers and fruits, could not
be brought under this division, but constitute

tlie first class.

The monocotyledones, possessing these tliree

modes of insertion, have been divided into three

classes: 1. Monocotyledones, with hypogynous
stamina ;

2. Monocotyledones, with perigynous

stamina; 3. Monocotyledones, with epigynous
stamina.

The acotyledones and monocotyledones, there-

fore, fonn four classes, thus :

Acotjledones, . .
•

. . Class I.

^stamina liypogynous. Class H.

Monocotyledones, X stamina perigjnous. Class III.

(^stamina epigynous, Class IV.

The dicotylcdones being much more numer-

ous tlian the acotyledones and monocotyledones

together, it was necessary to increase the num-

ber of their divisions. Here the insertion, al-

though still attended to, becomes a secondary

character. Thus it has been observed, that these

plants are destitute of a corolla or are apetalous,

or that they have a staminiferous monopetalous

coroUa, or that their corolla is polypetalous.
These distinctions have given rise to the tliree

first divisions that have been established among
the dicotyledones, namely :

1. Apetalous dicotyledones.
2. Monopetalous dicotyledones.

3. Polypetalous dicotyledones.
The insertion has been employed as a second-

ary character for subdividing these three sections

into classes. Thus the apetalse form three classes,

in which the insertion is epigynous, perigj'nous,

and hypogynous.
The monopetalae, of which the corolla always

bears the stamina, in like manner form three

classes, according as their staminiferous corolla

is hypogynous, perigynous, or epigynous. The

last, or epigj'nous elass of the monopetalse, has

been further subdivided, according as the stamina

are free or connected by their anthers, which

carries the number of classes in the monopetalous
corollas to four, namely :

/'stamina hypogynous, . . Class I.

Monopctalie, \
»t»™i"* perigynous, . . Class II.

'

J . .
> anthers united, Class III.

(.stanuna cp.gynous J ^^^^^ f^^^ ^lass IV.

These four classes, together with the three

classes of the apetalous dicotyledones, and the

four classes of the monocotyledones and acotyle-

dones, form eleven.

The polypetalae have, in like manner, been di-

vided into three classes, according to their mode
of insertion, which is epigynous, perigynous, or

hypogynous.

Lastly, in the fifteenth or last class, are placed
all the dicotyledonous plants, whose flowers are

essentially unisexual, and separated upon distinc);

individuals. They have been named irregular
diclinous plants.

Such ai-e the fifteen classes which M. Jussieu

established in the vegetable kingdom, for the

purpose of metliodically arranging the different
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families of plants, which he had previously
formed.

Each of these classes contains a greater or less

number of natural families, all connected by the

common character which constitutes the class.

The number of these families is not definitively

settled, and indeed cannot be so, as new discov-

eries, and more accurate observations, by making
known new objects, or demonstrating the differ-

ences which exist between plants previously as-

sociated and confounded, continually augment
the number of families. When M. de Jussieu

published his Genera Plantarum, in 1789, he

described 100 families. We have now upwards
of 160, and the number is still capable of being
increased.

We have thus exhibited a view of the three

great systems of botanical aiTangement, and

in such detail as will enable the student of bo-

tany to perceive the relative merits of each.

Undoubtedly the Linnsean system is best suited

for a catalogue or dictionary, by which the spe-

cies and families of plants may be recognised and

classified; and for this purpose the system of

Linnffius must be familiar to the botanist, and

will ever hold its ground as an admirable con-

trivance to facilitate his progress. In the follow-

ing pages, however, which are intended to con-

vey to the general reader a popular view of the

vegetable kingdom, more especially the practical

and economical history of plants, the natural

method or system of Jussieu will be adhered to,

in so far as he has portioned out the vegetable

kingdom into three great divisions, commencing
with plants of the simplest structure, especially

as regards their fructification, and ascending to

those of a more complicated nature. But al-

though we adopt this arrangement so far, we
shall deviate in some measure in the subdivisions,

and not follow exactly the order of the families

instituted by Jussieu
;
on tlie contrary, we shall

rather arrange the plants of each division as they
furnish food, clothing, or other conveniences, to

man, keeping an close, however, to the arrange-
ment of natural families of plants as is consistent

with our plan.

CHAP. XXIV.

FIRST DIVISION OF PLANTS, INCLUDING THE KUiM,

FUNDI, LICHENS, MOSSES, AND FERNS.

The First Division of the vegetable kingdom,
including the acoti/ledimes, or those plants desti-

tute of a seed lobe, corresponds to the class cryp-

toffamia of Linnocus. It contains all those plants
which arc destitute of true organs of generation,
and which are reproduced by means of small

gponiles, in their structure and development

more resembling the bulbs of some of the true

flowering plants than that ofordinary seeds. Lin-

naeus called those plants cryptogamia, because he

imagined their fecundation to be effected by
means of organs which were concealed or little

known. De CandoUe, remarking that only one

vegetable structure entered into their composi-

tion, names them cellular plants, in opposition
to the term vascular, which he gives to flowering

plants.
The plants of this division nave a simpler stmc-

ture than that oftlie phanerogamous or flowering

plants. Many of them have not the distinction

of root, stem, branches, and leaves, but consist

simply of one mass of a uniform shape and tex-

ture throughout. The division contains the

families of alg(B, or sea weeds, fungi, or mush-

rooms, lichens, mosses, anA. ferns.

Alo^. Little interest, comparatively, has been

taken in the algse, because they have been found

less conducive, either as articles of use or beauty,
to the convenience of man. They are not, how-

ever, without their admirers ; nor is the investi-

gation of their foi-m and structure devoid of that

interest which all the works of nature are cal-

culated to excite. We find, says Dr Greville, the

vegetation of the ocean no less conspicuous for

beauty and variety of fonn than splendour of

colour, admirably fitted for the place it is de-

signed to occupy, and of direct utility to man-

kind. Viewing these tribes in the most careless

way, as a system of subaqueous vegetation, or

even in a merely picturesque light, we see the

depths of ocean shadowed with submarine groves,

often of vast extent, intermixed with meadows
as it were of the most lively hues, while the

trunks of the larger species, like the giant trees

of the tropics, are loaded with innumeral)le mi-

nute kinds as fine as silk, and delicate as the

most transparent membrane. Nor must we for-

get that while thousands and tens of thousands

of quadrupeds, birds, and insects, depend upon
the vegetation immediately surrounding us for

their very existence, a countless host of creatures

derive protection and nourishment from the

plants of the deep, appropriated to their use by
that merciful Power in whom they live, move,
and have their being, whose goodness is over all

his works. Some of the algae, placed, on account

of the simplicity of their structure, at the bot-

tom of the scale, are so small as to be invisil)le

to the naked eye, except by the appearance they

give to other species on which they happen to

be parasitic in prodigious numbers. From these

microscopic forms, algse are found of all sizes on

our shores, up to thirty or forty feet in length,

an extent to which a common sea weed, like a

rope or cord (chorda filum) not unfrequently

attains. This plant resembles an enormous piece

of catgut, and is in fact known by the name of

sea catgut in Orkney, while in Shetland it goes
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I)y the name of Lucki/ Minny\'i lines, and in Eng-
liind of sea lace, see cut, fig. a. Lightfoot mentions

rt. Sea Catgut, chorda fihim; b. HimnnthnUa Lorea.

that the fi-onds, skinned when half dry and

twisted, acquire so considerable a degree of

strength and toughness, that the highlanders
sometimes use them for fishing lines. In Scalpa

hay, near Kirkwall in Orkney, says Dr Neill, we
have sailed through meadows of it in a pinnace
not without some difficulty, where the water
was between three and four fathoms deep, and
where of course the waving weeds must at least

have been from twenty to thirty feet long. The
various species of sea tangle, as laminaria digi-
tata and hulbosa, arc more robust, the former

having a stalk as thick and as long as a stout

walking stick, and a large flat many-cleft frond

at the summit. It is a social species, grows
erect in the water, and reminds the spectator of
a palm-like tropical forest. The L. hulbosa has

sometimes so large a head that a single plant is

as much as a man can carry. It is in the south-

em hemisphere, however, that we must look for

the most wonderful examples of marine vegeta-
tion. The lessonia fuscescens, described by
Borey de St Vincent, is twenty-five or tliirty
feet high, and has a trunk often as thick as a
man's thigh, which divides into numerous

branches, each terminated by a lanceolated frond.

The laminaria huccinalis of the Cape of Good

Hope is much larger than our common tangle,
and is furnished with a hollow stem, which the

natives convert into a kind of horn, whence it

has acquired the name of trumpet weed. The
fucus gigantmis of Solander, or kelp, as it grows
on the shores of Terra del Fuego, is thus de-

scribed by Mr Darwin :
" This plant grows on

every rock from low water to a great depth, both
on the outer coast and within the channel. I

believe, during the voyages of tlie Adventurer

and Beagle, not one rock near the surface was

discovered which was not buoyed up by this

floating weed. The good service it thus affords

to vessels navigating near this stormy land is

evident, and it certainly has saved many a one

from being wrecked. I know few things more

surprising than to see this plant growing and

flourishing amidst those great breakers of the

western ocean, which no mass of rock, let it be

ever so hard, can long resist. The stem is round,

shining, and smooth, and seldom has a diameter

of so much as an inch. A few taken together
are sufficiently strong to support the weight of

the large loose stones to which, in the inland

channels, they grow attached ; and some of these

stones are so heavy, that when drawn to the sur-

face they can scarcely be lifted into a boat by
one person." Captain Cook, in his second voy-

age, says, that at Kirguelen land some of this

weed is of a most enormous length, though the

stem is not much thicker than a man's thumb.
I have mentioned that on some of the shoals

upon which it grows we did not stiike ground
with a line of twenty-four fathoms. The depth
of water, therefore, must have been greater ; and

as this weed does not grow in a perpendicular

direction, but makes a very acute angle with the

bottom, and much of it afterwards spreads many
fathoms on the surface of the sea, I am well war-

ranted to say, that some of it grows to the length
of sixty fathoms and upwards. Certainly, at the

Falkland islands, and about Tewa del Fuego,
extensive beds frequently spring up from ten

and fifteen fathom water. I do not suppose the

stem of any other plant attains so groat a length
as 3G0 feet, as thus stated by Captain Cook. Its

geographical range is very considerable. It is

found from the extreme southern islets, near

Cape Horn, as far north on the eastern coast as

latitude 43°, and on the western it was tolerably

abundant, but far from luxuriant at Chiloe in

latitude 42° ; thus having a range of 15" of lati-

tude. The number of living creatures of all or-

ders whose existence intimately depends on the

kelp is wonderful. I can only compare these

great aquatic forests of the southern hemisphere
with the terrestrial ones in the intertropical re-

gions. Yet if the latter should be destroyed in

any country, I do not believe nearly so many
species of animals would perish as under similar

circumstances would happen with the kelp. In-

dependent of the numerous zoophytes, amidst

the leaves of this plant many species of fish live

which no where else would find food or shelter.

With their destruction the many cormorants,

divers, and other fishing birds, the otters, seals,

and porpoises, would soon perish also ; and

lastly, the Fuegian savage, the miserable lord of

this miserable land, would redouble his cannibal

feast, decrease in numbers, and perhaps cease to

exist,

2 A
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Tlie longest, peiliajis of all known algse, though
at the same time comparatively slender, are the

macrocystes. This appears to be the sea weed

reported by navigators to be from 600 to 1500

feet in length. The leaves ai'e long and narrow,
and at the base of each is placed a vesicle filled

with air, without which it would be impossible
for the plant to support its enormous length in

the water, the stem being not thicker than the

finger, and the upper branches as slender as paflk

thread. All those algte destined to resist the

force and agitation of stormy seas, have roots pe-

culiarly adapted to take the firmest hold of the

rocks, which they grapple by means of tough
and thick fibres. Other species of shorter dura-

tion, or presenting less surface to be acted on by
the waves, are generally fixed by a simple sliield-

like base or disk.

Man, who has been humorously defined to be

a cooking animal, not content with the tribute

of fish rendered to him bj' the ocean, converts

many of her vegetable productions into articles

of diet. The dulse of the Scotch (rkodomenia

palmataj, dillesh of the Irish, and saccharine

fucns of the Icelanders, is consumed in consider-

able quantities throughout the maritime coun-

tries of the north of Europe, and in the Grecian

Archipelago. Another species, nearly similar,

the iridcea edulis, is still occasionally used both

in Scotland and England. The thin purple and

green membranous slake, or laver (porpliyra la-

ciniata), is stewed, and brought to our tables as

a luxury. The pepper dulse (laurentia pinna-

tifida), distinguished for its pungent taste, and

the young stalks of the sea tangle, were of old

often eaten in Scotland ;
and even yet, though

rarely, the old cry, "Buy dulse and tangle," may
be heard in the streets of Edinburgh. When

stripped of the thin part, the beautiful tangle,

called in Scotland hadderlocks (alaria esculenta),

forms a part of the simple fare of the poorer
classes of Ireland and Scotland, Iceland, Den-

mark, and the Faroe islands. The Irish moss,

as it is erroneously called, the chondriis crispiis,

very common on the Scottish and Irish coast,

may, by boiling, be converted into a tenacious

glue, or, boiled with milk and sugar, and al-

lowed to cool, it forms a light and nutritious

llanc-mange.
To go farther from home, we find the large

Bca tangle, laminaria potatorum, of Australia fur-

nishing the aborigines with a proportion of their

instruments, vessels, and food, while other spe-

cies of the same family constitute an equally im-

portant resource to the poor on the west coast of

South America. In Asia several species oi gele-
dium are made use of to render more palatable
the hot and biting condiments of the East. Some
undetermined species of this family also furnish

the materials of which the celebrated edible swal-

lows' nests are coni))osed. It is remarked by

Lamouroux, that three species of swallows con-

struct edible nests, two of which build at a dis-

tance from the sea coast, and use the sea weed

only as a cement for other matteis. The nesta

of the third are consequently most esteemed, and

they sell for nearly their weight in gold. Gra-
celaria achenoidcs is highly valued for food in

Ceylon and other parts of the coast, and bears a

great resemblance to gracclaria comprcssa, a spe-
cies recently discovered on the British coast, and
which seems to be little inferior to it.

It is not to man alone that these marine vege-
tables have furnished luxuries or resources in

times of scarcity. Several species are greedily

sought after by cattle, especially in the north

of Europe. One species, rliodomenia palmata,
is so great a favourite with sheep and goats, that

Bishop Gunner named it fucii,s oviniis. In some
of the Scottish islands horses, cattle, and sheep,
feed principally on bladder fucus during the

winter months; and in Gothland it is commonly
given to pigs: other common species constitute

a part of the fodder upon which the cattle are

supported in Norway.
The alga; are also of service in medicine. The

Corsican moss, as it is frequently called, is a na-

tive of the Jlediten-anean, and was at one time

esteemed as a vermifuge. The most important
medical use, however, derived from sea weeds,
is their affording iodine, which may be obtained

either from the plants directly, or after they
have been converted into kelp. French kelp,

according to Sir H. Davy, yields more iodine

than British; and from some recent experiments
made at the Cape of Good Hope, laminaria

huccinalis is found to contain more than any

European alg«. Iodine is known to be a power-
ful remedy in glandular swellings of a scrofii-

lous nature, as also in cases of poitre, or swelling
of the glands of the neck. The burnt sponge

fonnerly administered in similar cases, most

probably owed its efficacy to the iodine it con-

tained; and it is also a very curious fact, that

the stems of a sea weed are sold in the shops
and chewed by the inhabitants of South America

wherever goitre is prevalent, for the purpose of

cure. This remedy is termed by them polo coto,

literally goitre stick.

The alga; are also of essential ser»-ice in the

arts, and probably farther experience will daily

render them more so. A Chinese sea weed, the

fucus tenax, is extensively used by that people
as a glue and varnish. Though a small plant,

the quantity annually imported at Canton from

the provinces of FokienandTcliekiang is stated

by Mr Turner to be about 27,000 ll)s. It is sold

at Canton for 6d. or 8d. per 11).; and is used for

all those purposes for which we apply glue ani\

gum Arabic. The Chinese employ it chiefly in

the manufacture of lanthrons, to strengthen or

varnish the paper; and sometime to thicken or
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give a gloss to gauze or silk. It seems probaMe
also that this is the principal ingredient in the

celebrated gnmmy matter called chin-chou, or

liai-tsai, in China and Japan. Windows made

merely of slips of bamljoo crossed diagonally,

liave frequently thin lozen-shaped interstices,

wholly filled with this transparent gluten.

But it is in the manufacture of kelp, for the use

of the glass maker and soup boiler, that the alga;

take their place among the most useful vegeta-

bles. Almost all the common sea weeds may
be used for the manufacture of this substance;

but the most valued for this purpose are the

fuci, generally known under the name of blad-

der kelp. The fiicus vesiculosus, nodosus, and

serrattis.

78.

a. Tucus veaiculosas ; 6. Lamiitaria.

The different kinds of sea tangle are the lam-

iiiaria digitata, and bulbosa, himanthalia lorea,

and chordafilum.
The manufacture of kelp is an exceedingly

simple process. The sea weed is cut from the

rocks, and allowed to dry partially by spreading
it on the beach. It is then taken to a simple
kiln foi-med by a hole dug a few feet in tlie

sand, and surrounded with rude stones, and ig-

nited; as the dry sea weed gradually consumes,
more is added, until the bottom of the kiln is

filled with the ashes or kelp, which is a dark

brown fursed-like substance of a half glassy as-

pect, consisting of soda mixed with many im-

]iurities. This manufacture was introduced into

Scotland and its islands nearly half a century
after it had been established in France and

England. The first cargo exported from Orkney
was in the year 1722. The employment, how-

ever, being new to the inhabitants, the country
people opposed it with the utmost vehemence.
Their forefathers had never thought of making
kelp, and it would appear that they themselves
had no wish to render their posterity wiser in

this matter. So unanimous and violent was the

resistance, that officera of justice were found

necessary to protect the individuals employed
in the work; and several trials were the conse-

quence of those outrages. It was gravely pleaded
in a court of law, on the part of the defendants,
tliat the suffocating smoke that issued from the

kelp kilns would sicken or kill every species of

fish on the coast, or drive them into the ocean

far beyond the reacli of the fishermen; blast the

corn and gi-ass on their farms; introduce diseases

of various kinds; and smite with barrenness their

sheep, horses, and cattle, and even their own

families,
—a striking instance of the gross preju-

dice, indolence, and superstition of the simple

people of Orkney in those days. The influen-

tial individuals who had commenced the manu-

facture, succeeded at last in establishing it; and

the benefits which accrued to the community
soon wrought a change in the public feeling.

The value of estates possessing a sea coast well

stocked with sea weed, rose so much in value,

that where the plants did not grow naturally,

attempts were made, and not without success,

to cultivate them by covering the sandy bays
with large stones. By this method a crop of

sea weed has been obtained in about tliree years,
the sea appearing to abound every where with

the necessary seeds. During the years 1790 to

1800, the annual quantity sometimes made was
3000 tons; and as the price was then from £Q to

i:lO per ton, the manufacture brought into the

place nearly £30,000 Sterling in one season.

During the eighty years subsequent to its intro-

duction, the total value amounted to £595,000

Sterling. Thus in the space of eighty years the

proprietors of those islands, whose land rent did

not exceed £8000 a year, had, together with their

tenants and servants, received in addition to their

incomes the enormous sum of more than half a

million. In the Hebrides also, kelp is extensively

manufactured. "The inhabitants of Canna,"

says Dr E.D.Clarke in 1797,
'
like those of the

neighbouring islands, aie chiefly occupied in the

manufacture of kelp; cattle and kelp constitute,

in fact, the chief objects of commerce with them.

The first toast usually given on all festive occa-

sions is a high price to kelp and cattle. In this

every islander is interested, and it is always
drank with evident symptoms of sincerity. The

discovery of manufacturing kelp has affected a

great change among the people, whether for their

advantage or not, is a question not yet decided.

I was informed in Canna that, if kelps keep its

present price, Macdonald of Clanronald will

make £6,000 Sterling, and Lord Macdonald no
less than £10,000."

During the course of the late war kelp
rose to £18, £20, and even £22 per ton, in

consequence of the interi-uption to the impor-
tation of barilla, and the profits upon it dur-

ing that period were enormous. The price has

subsequently fallen by degrees to £5 per ton,
and the sale has latterly been heavy even at that

rate. This was to be attributed at first to the

superior qualities of the Spanish barilla, for the

purposes of glass making and soap boiling; but
more recently to the almost entire removal of
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the duty on muriate of soda or common salt.

The rock salt of Cheshire, which now bears an

insignificant price, is submitted to a chemical

process, by means of which the soda is separated
from the nmriatic acid ; and this is found to answer
so completely as a substitute for kelp, that the

great glass manufacturers of Newcastle are sup-

plied with soda thus prepared. So pernicious,

however, are the fumes of the muriatic acid gas
which issue from the soda works, tliat vegetation
is destroyed to a considerable distance; and the

proprietors have been compelled to purchase the

ground in the immediate neighbourhood.
The number of people that find occupation in

the manufacture of kelp is so great, that a per-
manent interruption to the trade would be a

serious evil. In the Orkney islands alone, the

number of hands employed a few j'cars ago
amounted to probably 20,000; for all the rural

population is more or less employed in the busi-

ness during the kelp season. Such being the

case, it is gi'atifying to find that the Highland

society have instituted inquiries regarding the

qualities of kelp as a manure. It has long been

known that common sea ware is extremely val-

uable for that purpose; and if the success which

has attended the experiments already made with

kelp, be confirmed by additional observation,
the manufacture may stiU be regarded as an im-

portant article of domestic commerce.

It appears from communications made to the

highland society, that the past success has been

such as to induce Lord Dundas to take a cargo
of fifty tons of kelp to Yorkshire, for the sole

purpose of agricultural experiments. It has

been tried as a top dressing, and singly, or in

combination with other manures, on corn, pas-

ture, potatoes, turnips, &c., and in most instances

with decided good effect. The committee ap-

pointed to collect the result of the experiments,
are inclined to think that, for raising green crops
it would be better to compost it with other sub-

stances; that with good earth or moss, and a little

vegetable or animal manure, a few tons of kelp
would enable a fanner to extend his farm dung
over at least four times the usual quantity of

land. A very curious circumstance is mentioned

by Mr M'lntosh, who tried the effects of kelp
inamu'e on potatoes, at Crossbasket near Glas-

gow. A severe frost which occuned in Sep-
tember injured and blackened every lot of po-
tatoes to which the kelp had not been applied,

while the kelp lots remained in perfect foliage,

even when the respective drills were contiguous.
It would appear that the soil for tlie time being
had acquired a property equivalent to a certain

degree of atmospheric temperature; or rather

lliat the nourishment absorbed by tlie plants
under such circumstances, had enabled them to

resist a degree of cold tliat would otherwise

liave destroyed them.

The algte grow very rapidly, and the pro-

duce is far less exposed to casualities than the

crops of the agriculturist in so precaiious a

climate as that of the Hebrides and Orkney
islands. While in some places the sea weed is

cut only every third year, in others, especially

where there are strong currents, an annual har-

vest may be obtained without injury. The ra-

pidity of growth in the larger algse, is indeed

wonderful. When Mr Stevenson the engineer
was erecting a lighthouse on the Carr rock, in

the Firth of Forth, which rock is about sixty
feet long and twenty broad, and only uncovered

at low water, he had occasion to remark the

quick renewal of the sea tangle with which it

was covered. In the course of the autumn of

1813 the workmen had succeeded in clearing out

and levelling with the pick and axe a consider-

a])\e part of the foundation of the intended bea-

con, when, in the beginning of November, the

operations were necessarily abandoned for the

winter. At this time the rock was reduced to

a bare state; the coating of sea weed had at first

been cut away by the workmen; the roots or

bases were afterwards trampled by their feet;

and much of the smface of the rock had been

chiselled. Upon returning to the Carr, in May
1814, in order to recommence operations, it was

matter of no slight surprise to find the surface

again as completely invested with large sea

weeds as ever it was; although little more

than six months had elapsed since the work had

been left off, when, as already said, the i-ock had

been cleared of weeds. In particular, it was

observed that many new produced specimens of

fucus esculentus measured six feet in length, and

were already furnished with the small appen-

dages near the base or pinnce, which, at maturity,

contain the seeds of the plants. The common

tangle was generally only about two feet long.

It may be observed that the specimens here al-

luded to, were taken from that part of the sur-

face of the work which had been dressed off with

the pick and chisel the preceding autumn; they

had therefore grown from the seed.

Every zone of the earth presents a peculiar sys-

tem of existence; and it is said that after a space

of 24° of latitude, a nearly total change is ob-

served in the species of organized beings, and

that this change is chiefly owing to the influence

of the sun. Lamouroux remarks, that if this

holds good, as is certainly the case in phoeno-

gamous plants, temperature should also exert

some corresponding influence upon marine vege-

tation. It is beyond doubt that the algte are

found upon the British coasts in greatest abun-

dance during the summer months, and in un-

usual luxuriance during hot seasons. It is pro-

bable also, the same author observes, that these

plants may be acted on by the temperature of

the water at greater or less depths; and that those
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specios whlcli grow at the bottom of the ocean,

maj' liave some resemblance to those of the polar

circle. On the shores of the British islands, it

is easy to perceive that certain species become

more plentiful and luxuriant as Ave travel from

north to south; and on the other hand, that

several others occur more frequently, and in a

finer state, as we approach the north
;

while

others again possess too extended a range to be

influenced by any change of temperature between

the northern boundary of Scotland and the

south-western point of England. The researches

and observations of Lamouroux have demon-
strated satisfactorily that the great groups of

alge do affect particular temperatures or zones

of latitude, though some genera may be termed

cosmopolite. Thus the genus codium, a small

greenish coloured and branched alg.'e, and the

family Ulvacese, which consist of extremely

thin, transparent, and pui'plish membranes, are

scattered over every part of the world. Codium
tomentosum is found in the Atlantic, from the

shores of England and Scotland to the Cape of

Good Hope in the Pacific; from Nootka Sound
to the southern coast of New Holland. It abounds
in the Mediterranean, on the shores of France,

Spain, and Africa, and is common in the Adri-

atic; more recently it has also been brought from
the coasts of Chili and Peru. This plant, how-

4ver, is not a social one, to make use of a term
that Humboldt has applied to some phoenogam-
ous plants. It grows even in the same locality,
in a solitary and scattered maimer. The uhaccw,
on the contrary, are strictly social, and preserve
this character in every part of the world. They
appear, however, to attain the greatest perfection
in the polar and temperate zones. That they
are capable of sustaining very intense cold, is

proved by the fact that five specimens of them
were picked up in high latitudes of the Arctic

ocean, by some of the gentlemen in Captain
Pari-y's voyages. The Fucoidece, comprehend-
ing the sea tangles, increase as we leave the polar
zone, especially in the variety of species. But
the natural groups into which they are separated,
are strongly marked in their distribution. The
fiici flourish between the latitudes 6.5° and 44°;
and according to Lamouroux, are rarely seen
nearer to the equator than 36°. In New Hol-

land, remarkable alike for its vegetable and ani-

mal productions, a distinct group of ct/stoseirce

predominates, as remarkaljle in the water as the

aphyllous acacice are on land. Their stems are

compressed, often appearing jointed: the branches

spring from the flat side and not from the angles.
The Red sea is full of another family, sargassa,
of which several species, consisting of small
branched and dark olive green plants, are

common on our British shores. It is principally
to one or two species of this family that the

popular name of gulf weed is applied by marin-

ers. The prodigious accumulations of these

plants were first encountered by the early Por-

tuguese navigators. Columbus compares them

to extensive inundated meadows, and states,

that they absolutely retarded the progress of his

vessels, and threw the sailors into consternation.

Such accumulations occur on each side of the

equator, in the Atlantic, Pacific, and Indian

oceans; but the sea particularly denominated

Mer do Sargasso, by the Portuguese, stretches

between the 18th and 22d parallels of north lati-

tude, and the 25th and 40th meridians of west

longitude. Humboldt describes the two banks

of sea weed that occur in the great basin of the

northern Atlantic ocean. "The most extensive

is a little west of the meridian of Fayal, one of

the Azores, between latitude 25° and 36°. Vessels

returning to Europe, either from Monte Video

or the Cape of Good Hope, cross the bank nearly
at an equal distance from the Antilles and Can-

aries. The other occupies a much smaller space,

between 22° and 26°, eighty leagues west of the

meridian of the Bahama islands. It is generally
traversed by vessels on the passage from the

Caicos to the Bermudas." That these plants are

produced within the tropics, there can hardly
be a question; but at what depth they vegetate
is still involved in obscurity. Neither is it

clearly ascertained why the banks of weed should

always occur in the same places. The supposi-
tion that they proceed with the gulf stream,
from the gulf of Mexico, whence the name of

gulf weed, is now exploded. It is evident that

the gulf stream would convey them rather to

the banks of Newfoundland than to the latitudes

in which they usually occur; and it could not,
in any case, accumulate them to the south of

the Azores.

Some of the algae prefer the southern sides

of rocks; others affect an eastern, western, or

northern exposure; but they change their posi-
tion according to the difference of latitude, those

which are found on the southern side, in cold

climates, being generally seen on the northern

in the warmer and temperate regions. Certain

species live near the surface, and close to the

sea beach; others at various degrees of depth.
The first would seem to enjoy the regular ex-

posure to light and heat which they experience

during the turnings of the tide: the second, on
the contrary, show the influence of the "atmos-

phere; and growing and fructifying in depths
where the light can scarcely ever penetrate, they
bear, without receiving any injury, both the enor-

mous column of water which constantly presses

upon them, and the severe cold which exists in

those regions. There are even parasitical algse
which grow indifferently upon all the others, and
some which only affect peculiar species. Many
sea weeds prefer such spots as are exposed to the

fury of the waves, and the action of the current.
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where they are perpetually floating in an agi-

tated medium; othere dwell in the hollows of

rock, or in the marine gulfs, whei-e the water is

generally calm. The lapse of a few days puts a

period to the existence of some kinds, while the

tempests of successive wintera fail to destroy

others. The general aspect is apt to change in

several individuals, so that were it not for more

stable characters derivable from their fructifica •

tion and texture, they might be mistaken for

new species. A number of the more delicate

marine plants are quickly destroyed by a re-

moval from their native place of growth; but

the greater proportion being coriaceous, and in-

soluble in salt water, live for a length of time

in different situations; and it is not uncommon
to find upon our own shores the algte of the

most distant regions which have traversed the

ocean, and yet remain unchanged in their general

appearance. From these circumstances it bears

a necessary inference, that it is not all the alga;

that are found in any country which may be

said to belong to that country.
But there are few kinds of sea weed that pre-

fer any particular spot, or show a predilection

of one substance over another whereon to fix.

Deriving no nutriment from the roots or points

of attachment, they need nothing farther than

a temporary support. Thus they cling indis-

criminately to any solid marine body, equally

to granitic and calcareous rocks, to floating or

sunken pieces of wood, to the bones of teiTes-

trial or marine animals, to shells or pol^'pi.

Notwithstanding that very highly respectable

naturalists have averred that the growth of these

plants proceeds with most vigour on such and

such substances, on some or other peculiar rock

in the vicinity of rivers, or in the open sea, it

has been fully ascertained, says Dr Hooker, by
a great number of observations, that marine

weeds do grow with equal vigour, though planted

upon rocks or substances of very different na-

tures; and that, if we except some few iihm,

which affect brackish water, those which vege-

tate in situations where fresh water mingles with

the salt, are generally bleached, produce little or

no fructification, have a thin and weak texture,

and contain but little soda. The qualities re-

quisite for their different uses are only found

united in such sea weeds as gi-ow in pure salt

water, where they have found a spot wliich is

sufficiently tenaceous to fix them in that zone

of habitation which they prefer. Some kinds

certainly prefer sand or mud; but then their

roots become elongated and strike deep, till they
meet with some stone or shell, or other body,
which may serve them as a point of attachment,
and offer the requisite degree of resistance.

If the nature of the bottom appears indifferent

in a great measure, to marine plants, it is not so

with the level which they select in the ocean,

or with the distance of their birth place Ironi

the surface. Every species of maritime vege-
tables appears to make choice to as great an ex-

tent as the terrestrial kinds of certain zones or

regions of different depths in the sea; places
where the superincumbent weight of water, and

the relative proportions of light and heat, are

adapted to its peculiar organs. Those individuals

which are found towards the centre of their

proper zone, contain all the elements requisite
for their perfect development, and generally show
an active state of vegetation: they are vigorous;

they fructify at the season suitable to their de-

gree of immersion; while those that grow at tlie

extreme limit, or out of the bounds of this same

zone, prove languishing, fructify imperfectly,
are always covered witli marine animals, which

destroy them, and live but a short time in com-

parison with their better situated congenersi
The seeds which escape from these plants would

appear by their various specific weights to gain
an equilibrium equivalent to the column of

water which they displace; or, in other words,
to float in that peculiar zone which the future

algse would prefer to inhabit. Those which be-

come developed either above or below it, are

inevitably driven from their spot of nature or

of election, by the agitation in the waves at the

vicinity of the coasts.

Lower down than 100 feet from the surface

of the sea, taking a medium between the high
and the low tides, it is rare to find living sea

weeds in the gulf of Gascony, and even these

are attached to portions of rock severed from

more elevated rocks, and before long they inevi-

tably perish. It may be observed that the deeper
we explore the waters of tlie ocean, the fewer

will the number of plants appear; and the more

numerous the polypi, or plant-like animals.

Thus, below the depth of forty feet very few

^dvce are foiind; beyond sixty feet no living

cermium, and after having descended to the depth
of 100 feet, not a fucus is to be seen, and vege-
table objects entirely disappear.
The laminarice, among which are the giants

of the marine flora, exhibit, in a general view,

a tolerably decided geographical distribution.

This family predominates from the 40th° to the

(Joth° of latitude; while another family, the

macrocystes, seem to extend from the equator to

about the 45th'' of south latitude.

The laminaria digitata is the well known

tangle so abundant on the British coasts. The
stem is from one to six feet in length, and from

a half to two inches in diameter; solid, very

tough, and in old plants woody, expanding at

the top into a flat frond, one to five feet or more

in length, and about nine to twelve inches in

width. In England it is known by the name

of sea girdles. In Scotland, where the tender

stalks of the young fronds are eaten, it is called
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twiflle; ill Orkney it is knosvu as red ware, and
is the stat-mhara, or sea weed of the Scotcli

higlilanders. Bishop Gunner mentions, that the

fronds and stems of young plants are boiled and

given to tlio cattle in Nordlaud. On many parts
of the British coast it is collected and thrown
in heaps, and in a putrescent state, extensively
used as a manure. The dried stalks serve the

inhabitants of the Orkney islands and the coast

of Brittany for fuel. In Scotland, says Dr Keil,
the stems are sometimes put to rather an unex-

pected use, the making of knife handles. A
pretty thick stem is selected and cut into pieces
about four inches long; into these, while fresh,
are stuck blades of knives, such as gardeners use
for pruning and grafting. As the stem dries it

contracts and hardens, closely and firmly em-

bracing the hilt of the blade. In the course of

some months the handles become quite firm, and

very hard and shrivelled, so that when tipt with

metal, they are hardly to be distinguished from
hart's horn.

The hminaria esculenta is the badderlock or

hen-ware of Scotland, and the honey-ware of

Orkney. The stem is about the thickness of a

goose quill, from four to eight inches long; from
this stem proceeds the frond, extending from
three to twenty feet in length; a continuation of
the stem forms the midrib, and on each side is

a thin membrane from two to four inches in

width. The midrib of tlie stem is eaten in the
same way as the sea tangle ; and this species is

also employed as a manure.
Padina pamnia. Many of the algse ai'e of a

70.

very beautiful structure, few, perhaps, more so

than this plant. The whole is beautifully marked
with concentric zones, and wdien growing in the

water, it decomposes the sun's rays, so as to as-
sume an iridescent appearance.
The species represented in the Plate of Algs

tre :

2'
!• Facus vesiculosus

8. Fueus digitatiis

4. Laminaria esculenta

fi. — debilis

6. Himanthalia lorea

7. Halidrys siliquona
8. I/ichinia corHuia

9. Licliinia p)j{ru(:a

10. Sargassuin
1 1 . Halyscris polypodioidc8
1'2. Halynicnia ligiilata

13. Entcroniorpha eomprcfiaa
14. Odonthalia dentata

15. i'hyllophera rubens
1 G. Padina pavonia
17. Desmarestia ligulata
18. Diclyota
19. Dictyota dicliotonia

20. Fustellaria

21. Cliondrus criBpus

Fungi are extremely variable in their fonn,

consistence, and colour. They are fleshy or corky
bodies, having sometimes a form which may be

compared to that of an umbrella ; in other words,

composed of a pileiis or head, which is generally

convex, and is furnished beneath with perpen-
dicular laminae or gills, a central or lateral stalk,

at the top of which is a circular membrane or

annuhis, wliicli stretches along the circumfer-

ence of the pileus. The whole mushroom is

sometimes covered, previous to its development,

by a kind of membranous bag, complete or in-

complete, which is named the volva; at other

times they are globular, ovoidal, or elongated

masses, cup-shaped bodies, simple or articulated

filaments, coralliform trunks, or bodies irregu-

larly branched in the manner of coral, and of

extremely variable colours, sometimes presenting
the most lively tints ; but their internal tissue,

which consists of irregular cells, is never gi'een.

The sporules, or reproductive parts, are some-

times naked, sometimes inclosed in a kind of

small capsules named thecce. They are either

scattered at the surface of the fungus, or enve-

loped in aperidium or receptacle, which is fleshy,

membranous, or hard and woody. They are in

general parasitical plants, which grow either on
other vegetables still living, or in organic sub-

stances in a state of putridity, at the surface, or

in the interior of the ground. They are, for the

most part, of extremely quick gi-owth, and their

duration is often as fugitive ; but some, as the

boletus, vegetate slowly, and for several succes-

sive years. A very small number of species gi-ow
in water.

The fungi form several natural groups, which
some authors consider as distinct families. These

groups are the following :

1. Fungi or mushrooms properly so called:

fleshj', corky, or woody plants, having the spo-
mles placed in capsules, which fonn collectively
a membrane, variously folded, and covering the
surface of the fungus in whole or in part, as

agaricus, boletus, merulius, morchlla, clavaria.

2. The Lycoperdace^ are formed of a fleshy
or membranous peridium, at first closed, but af-

terwards opening and containing naked sporules,
without Ciipsules, and escaping from the peri-
dium or receptacle under the foi-m of powder,
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such as li/coperd(yn, geastrum, stemonitis, desmo-

dium.

3. The Hypoxyle^, which have the appear-
ance of tubercles or conceptacles, of very diver-

sified forms, opening by a fissure or pore, and

containing, in a kind of gelatinous pulp, small

capsules (ihecce) full of sporules, as hysterium,

sphwria, cri/siphe.

4. The MucEDiNKiE.— Branched filaments

crossing each other, and bearing sporules desti-

tute of capsules, such as all the species of nmcor,
and the numerous genera into which they have
been formed.

6. The TJredine^.—The sporules are con-

tained in capsules, which are either free, or placed
without order upon the surface of a filamentous

or pulverulent basis, as the uredo.

The family of fungi is distinguished from those

of the algce and lichens by the absence of any
kind of frond or crust bearing the organs of fruc-

tification.

The fungi have in general the characteristics

of vegetable bodies, yet, when analyzed, they

yield the same products as animal matter, among
the rest nitrogen, and in a state of putrefaction,

give out a similar odour. Ammonia, the phos-

phoric salts, and albumen, very analogous to that

of animals, are found in the fungi. It might be

supposed that such substances ai'e higlily nutri-

tious
; this, however, is not the case, as they are

among the most indigestible matters of food.

Most of them are of a highly poisonous nature ;

and even those kinds which, in particular situa-

tions, are harmless, become poisonous by a change
of soil. They differ from many noxious vegeta-
l)les in this, that their poison cannot be separated

by boiling, or even by distillation, which has

been proved by the experiments of Parmentier.

The fungi thrive best in the decomposing mass
of vegetable bodies. Their seeds are exceedingly

minute, and not easily detected even by the aid

of the microscope, and therefore may be present
in almost every organic product, in the vessels,

fluids, and solid parts of both plants and animals.

We have already alluded to the minute fungi
in bread and fruits, constituting what is com-

monly called blue mould (page 6). These arise

from innumerable minute seeds floating about in

the atmosphere, or even carried along with the

circulating fluids of plants or animals. The in-

stant vitality ceases in them, the seeds of the

fungi come into action. Accordingly, many
species are most abundant in autumn, in rank
and shady places, and in rainy weather, when
decayed plants and insects may be presumed
most to abound.

This class of plants is still very imperfectly
understood, and the phenomena attendant on
their mode of growth cannot be very well ex-

plained. Thus, as already remarked, locality
has a marked influence on the nature of their

juices, for it has been found, by fatal experience,

that some species which are perfectly harmless

when raised in open meadows aiid pasture lands,

become virulently poisonous when they grow in

contact with stagnant water, or putrescent ani-

mal and vegetable substances. What the poison
in fungi may be, has not yet been accurately as-

certained. Some of the boleti, which have the

under sides of the caps formed of tubes instead

of gills, yield even spontaneously crystals of

oxalic acid, and others, as the champignon, are

supposed to contain prussic acid. The nutritive

part seems to reside in the fungin, and the poison
and flavour in the acid, or at least in the juices

of which the acid forms a part. F\mgin is white,

soft, and insipid. When burnt it smells like

bread, and by distillation it yields a brown oil,

water, ammonia, and charcoal. The chai'coal

contains phosphate of lime, some silica, with

traces of phosphate of alumina, carbonate of

lime, and sulphuretted hydrogen. Fungin, ob-

tained from whatever species of fungi, has all

these characteristics. This composition shows

that it combines the nature of vegetable and of

animal matter
;
and when it is allowed to pu-

trefy in water, it has first the odour of putrefy-

ing vegetable gluten, and then that of a putrid
animal substance. Boletic acid crystallizes in

the form of irregular white prisms, does not

alter when exposed to the air, is soluble in 45

times its weight of alcohol, and 80 times its

weight of water, at the temperature of 68°. Its

taste is somewhat similar to that of cream of tar-

tar. The propagation and growth of the fungi
are among the most curious subjects in the eco-

nomy of nature. Their seeds or gcmis, too mi-

nute in general to be injured by any mechanical

means, and having the power of resisting any
common chemical process, remain in the earth,

or in the vegetable substances, for an unlimited

period of time
;
and they pass through the di-

gestive organs of animals, or endure the action

of heat, without sustaining the smallest injury.
This is exemplified in paste made of flour, which

produces mould or a species of fungi, as indeed

does almost every vegetable and animal sub-

stance when it arrives at a certain stage of de-

cay ; and this development is only prevented by
the action of the more active metallic salts. The

fungi themselves, when they decay, are, as well

as extraneous substances, subject in their turn

to the attacks of other fungi. Montagu men-
tions a case in which the membrane that sepa-
rates the lungs of an animal from the rest of the

intestines, were covered with blue mould, even

before death ; but the membrane itself was dis-

eased, and the surface dead. Minute fungi have

been found growing from the bodies of living

flies.

The quick growth of fungi is as wonderful aa

the length of time they survive, and the nume-
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rou8 dangers which tliey will resist while they
continue in the dormant state. To spring up
" like a mushroom in a night," is a scriptural
mode of expressing celerity, which accords won-

derfully with observation. Mr Sowerhy re-

marks,
"
I have often placed specimens of the

phallus canimis by a window over night, while

in the egg-form, and they have been fully grown
by the morning ;" while he adds,

"
they have

never grown with me in the day time." From
this and other analogous experiments it is not

too wild a speculation to suppose, that if placed
in the requisite circumstances as regards tempera-

ture, moisture, and absence of light, the whole

earth would speedily be overrun with fungi.
These substances sometimes grow in a singular

manner, a remarkable instance of which is fur-

nished in the fairy rings, which are found chiefly

upon dry downs, and which are circles perfectly

regular when the surface is uniform ;
but vanish-

ing when they come to gravel or marsh. On
these rings an innumerable array of fungi spring

up in the latter end of summer. When the

fungi are in progress the grass withers, and the

ring has the appearance of having been trodden

by invisible feet
;
hence its name. The distinc-

tion is however only temporary, for by the time

that the rest of the grass is withered, that in the

fairy path becomes green and vigorous, and a

new circle is formed next season immediately
outside. When two rings meet tlioy do not cross

each other, but unite, and gradually become an

oval ; but if a circle be inteiTupted by any small

obstacle, such as a tree or a stone, it will unite

again on the other side. These rings are formed

by various species of mushrooms, and also by
some of the li/coperdons, or puff lialls; but the

cause of the circular formation has not been satis-

factorily explained. It would seem that the

ground which has produced one crop of fungi is

not immediately fit for the production of anotlier,
and thus the annual sowing is outwards. It also

appears that the deca3fed matter of the fungi is

favourable to the grass by which it is succeeded.

The kinds of fungi which are used as articles

of diet in Britain are the truffle, the morel, and
some species of mushroom

; but in other coun-

tries, and especially in Russia, most species are

eaten, even those which in Britain are the most

deleterious, or at least the most acrid.

Tlie Truffle ftuier ciharium), is found grow-

ing in clusters, some inches under the surface of

the ground, in a soil which is composed of clay
and sand. It is nearly spherical, and without

any visible root, of a dark colour, approaching
to Idack, and studded over with pyramidal tu-

bercles. The internal part is firm, and grained
with serpentine lines. Its colour is white when

young ;
but becomes black from age. Natural-

ists who have examined its structure with mi-

croscopic attention, affirm that minute oval cap-

sules, each containing from tliree to four seeds,

are embedded in its substance. Ti-uffles are na-

tives of the woods both of Scotland and England ;

but they are not produced in the same abun-

dance, nor do they attain to equal perfection,

with those which grow in some parts of the con-

tinent, and especially in Ital}'. When of more

than three or four ounces in weight, they are

considered large for the production of this coun-

try ;
but it is said that in Italy some are occa-

sionally found weighing from eight to fourteen

pounds. Since there is no appearance to indi-

cate the particular spot where the truffles lie

concealed, man calls the sagacious dog to assist

him in his search after these subterranean deli-

cacies. With much pains this animal has been

trained to discover them by the scent
;

if success-

ful, he barks and scratches the ground, when the

gatherer follows and digs up the object of his

pursuit. Truffles are used, like mushrooms, as

an ingredient in certain high-seasoned dishes.

They are esteemed the best of the fungi ;
but are

confined in their locality, and have not hitherto

been distributed by artificial culture. They are

common in the downs of Wiltshii-e, Hampshire,
and Kent.

The Morel (phallus esatlentiisj, see Plate III.

fig. 3, is a spheroid, hollow within, reticulated

with irregular sinuses on the surface, and of a

yellowish colour, standing on a smooth white

stalk, the whole rising to the height of about

four inches. The substance when recent is wax-
like and friable. It is used in the same manner

as tmfiles, and when gathered dry, will keep for

several months. The morel is a native of Bri-

tain, growing in damp woods and moist pastures,

and coming to perfection in May or June. Gle-

ditch mentions, that in some woods in Germany
this fungus had been found in the greatest per-

fection in those parts where charcoal had been

made. Acting upon this hint, the morel gath-
erers were accustomed to make fires in certain

spots in the thicket ; but these were sometimes

attended with such serious consequences, that

the magistrates found it necessary to interfere

and forbid the practice. The morel is not, like

the mushroom, made an object of culture ; but

Lightfoot says that he has raised it from seed.

There is a fungus in Terra del Fucgo which af-

fords a staple article of food to the aborigines,

and which is thus described by Mr Darwin: It

is globular, of a bright yeUow colour, of about

the size of a small apple, and it adheres in vast

numbers to the bark of the birch trees. It pro-

bably forms a new genus allied to the morel.

In the young state it is elastic and turgid, from

being charged with moisture. The internal skin

is smooth, yet slightly marked with small circu-

lar pits, like those from the small pox. When
cut in two, the inside is seen to consist of a white

fleshy substance, which, viewed under a high
2 B
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power, resembles, from the numerous thread-

like cylinders, vermicelli. Close beneath the

surface, cup-shaped balls, about one-twelfth of

an inch in diameter, are arranged at regular in-

tervals. These cups are filled with a slightly

adhesive, yet elastic, colourless, quite transparent

matter, and from the latter character they at

firet appeared empty. These little gelatinous
balls could be easUy detached from the surround-

ing mass, except at the upper extremity, where

the edge divided itself into threads, which

mingled with the rest of the vermicelli-like mass.

The external skin, directly above each of the

balls, is filled, and as the fungus grows old it is

ruptured, and the gelatinous mass, which no

doubt contains the sporules, is disseminated.

After this process of fructification has taken

place, the whole surface becomes honey-combed
with empty cells, and the fungus shrinks and

grows together. In this state it is eaten by the

natives in large quantities uncooked, and when
well chewed, has a mucilaginous and slightly

sweet taste, together with a faint odour like that

of a mushroom. Excepting a few berries of a

dwarf arbutus, which need liardly be taken into

the account, these poor savages never eat any
other vegetable food befides this fungus. In

New Zealand the root of the fern was consumed

in large quantities before the introduction of the

potatoe. At the present day probably Terra del

Fuego is the only country in the world where a

cryptogamic plant affords a staple article of food.

The Ifushroom (agariais campestrisj, Plate

III. fig. 2. This well known substance is com-
mon in Britain, as well as in most parts of the

world. It is found throughout Europe, even in

Lapland ;
in Asia as far as Japan, in Africa and

America. It is the only species of mushroom
cultivated as an article of food in tliis country.
As some other poisonous kinds resemble it nearly,
a minute description may not be without its use.

The stem of the edible mushroom is short, solid,

and vi-hite, marked a little below the cup with

a prominent ring, the remains of the curtain

which covers the gills in their early stage. The

cup is at first white, regularly convex, and a

little turned in at the edge. As it advances in

growth, the surface becomes brown, scaly, and

flattened. The flesh is white, firm, and solid ;

the gills are loose, reaching to the stem on all

sides, but not touching it. When young, these

are of a pinky red
;
but change to a livid colour

about the same time that the cup alters its fonn,
and the upper surface also changes colour. The
latter circumstances distinguish it in this stage

from the dark gilled toadstool, with which it

might otherwise be confounded. This is the

champifinon of the French, and the pratioh of

the Italians. It was well known and highly es-

teemed by the ancients. This species varies mnrli

in size, from two to eight or nine inches in dia-

meter. In some parts of the northern counties

of England a mushroom was gathered which

measured tliirty-four inches in circumference,

and weighed upwards of a pound ;
another mea-

sured thirty-two inches in circumference, and

ten inches round the stem, and weighed one

pound eight ounces. The mushroom is chiefly

used to communicate its peculiar flavour to ra-

gouts, enters into the ingredients of sauces, or is

served up by itself, prepared with a rich gravy.

The button, or fleshy part, is the only portion

employed, the stem, giU, and skin, being re-

moved. Mushrooms are chiefly used for making
the well known sauce catsup. For this purpose

they are sprinkled over with salt, by which

means a juice is obtained, which is afterwards

mixed with spices, and boiled. The places

where mushrooms chiefly grow are dry rich old

pastures, where they are gathered in the autumn
months. They exert considerable expansive
force in gi'owing. Some men in the isle of

Wight, a few years ago, observed a large stone

rising considerably at the interstices, and upon

removing the pavement to discover the cause,

found it to be occasioned by a mushroom, the

vigorous efforts of which to increase upwards
had forced the stone from its proper station.

In some parts of the country mushrooms are

to be found in great abundance, and sometimes

under circumstances and situations very unex-

pected. Some cultivators of a patch of potatoes,

situated in a field in Derbyshire, proceeding to

dig up their crop, found, to their great surprise,

that a large quantity of fine mushrooms had

sprung up among their potatoes ;
and in a small

space of ground they gathered at least five pecks.

The ground, previously to planting the potatoes,

had been dressed with road scrapings, and with

a small quantity of moss taken from off^ an old

building. Indeed, in no case does it appear ab-

solutely necessary to sow the visible seeds of

these fungi. They seem to exist almost every

where ;
and all that is requisite is a proper loca-

lity for their development. Some years ago
such an abundant supply of this "

voluptuous

poison" was brought for sale to Preston, that

immense quantities were sold at from threepence

to fourpence per peck, and the smallest kind for

pickles, at twopence per quart. Cartloads were

purchased for the Manchester markets.

Although of so spontaneous and abundant

growth in some situations and seasons, yet to

obtain a regular and unfailing supply, mush-

rooms are, in most large gardens, raised artifi-

cially from the spawn or seed in an incipient

state of growth ;
but wild mushrooms from old

pastures are always considered more delicate in

flavour than those obtained by garden culture.

Mtishroom Spawn is a white fibrous substance,

running like broken threads in any substance

wliich is fit to nourish it ; and this, scattered on
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properly prepared beds, produces o plentiful

crop. For this purpose, in June or July, to any

quantity of fresh horse droppings, mixed with

short litter, add one-third of cows' dung, and a

small portion of mould to cement it together.

Mash the whole into a thin compost, and

spread it on the floor of an open shed, and lot it

remain till it becomes firm enough to be formed

into flat square bricks; which being done, set

them on edge, and frequently turn them till half

dry. This being completed, level the surface of

a piece of ground three feet wide, and of length

sufficient to receive the bricks, on which lay a

bottom of dry horee dung six inches thick ;
then

form a pile by placing the bricks in rows one

upon another, the spawned side uppennost, till

the pile is three feet high ; next cover it with a

small portion of warm horse dung, sufficient in

quantity to diffuse a gentle glow throughout the

whole. When the spa^vn has spread itself

through every part of the bricks, the process is

ended, and they must bo laid up in a dry place

for use. Mushroom spawn made according to

this process will preserve its vegetative power
for many years, if well dried before it is laid up.
If moist, it will grow and soon exhaust itself.

Mushrooms may also be raised in abundance

on melon hods, by placing the sporules or spawn
on the surface of the beds. This must be done

when the bed is earthed up for the last time.

The strong loamy soil used for melons is much
more congenial to the mushroom than the light
soil used for cucumbers; and if it is made still

more firm by treading, it wiU be of very great

advantage. Nothing more is required than to

manage the bed and the melons as if no spawn
had been used. The warmth of the bed will

soon cause the spawn to run, and extend itself

through the surface of the ground. In Septem-
ber or October following, when the melon plant
is decaying, the bed must be carefully cleaned,

the glass put on and kept close, and when the

mould becomes dry it must be frequently watered,
but not immediately, as too much wet would

destroy the spawn; advantage should also be

taken of cverj' gentle shower, for the same pur-

pose. The moisture coming up on the dry
earth produces a moderate heat, which soon

causes the mushrooms to appear in every part
of the bed in such abundance as even to prevent
each other's growth. Two bushels at a time

have frequently been gathered from a bed ten

feet by six, and have produced individual mush-
rooms of nearly 2 lbs. weight. This mould

being kept warm by the glasses, and properly

watered, the mushrooms will continue to spring
till the frosts of winter prevent their further

growth.
Besides the cultivated mushroom, there are

aliout a dozen other species common to Britain,
wliich are described as eatable.

The agaricus pratends has a solid stem like

the common nmshroom, with the cap of a pale

brown at the upper surface, and the gilla yellow-

ish. It grows on a moister soil than the common

mushroom, and therefore is in itself to be looked

upon with some suspicion. There is, however,

another circumstance which renders the eating

of this mushroom unsafe. On the upper surface

it very much resembles the agaricus virosus,

the most poisonous of all the tribe, and they

both grow in similar situations. The giUs of

the poisonous fungus are, however, broader in

proportion to the size of the plant than in the

pratensis, and they are very dark coloured, or

black. The fleshy part of the cap is also thin-

ner, and there is a collar on the stem of the

poisonous one; while that of the pratensis is

naked. Many of the different species of agaric,

are, however, so similar to each other, some being

wholesome, while others are highly noxious,

that persons who are not perfectly familiar with

all their respective characteristics, should hesi-

tate before they venture to gather the mushroom
for use. In judging of the qualities of a mush-

room, the smell is not a perfect or safe criterion.

If the smell be nauseous, that is a good ground
for rejection; but the opposite odour is no de-

cided proof of innoxious qualities.

In other countries, many species of fungi are

not only considered eatable, but are also made
the objects of cultivation. A species of boletus

is raised by the Italians, and for its production
two kinds of stones are employed. The one is

of' calcareous formation, containing vegetable

fibre, and is found on the chalk hiUs near Naples.
The other is an indurated turf from the volcanic

mountains near Florence. Both of these have

the quality of imbibing moisture, and if either

of them be kept in a cellar and constantly

watered, it will produce this fungus ; but the

water with which they are moistened, must oc-

casionally be that in which the boletus has been

washed, and in which, of course, its seeds aro

contained. This proves that, under particular

circumstances, some fungi have the power of

elaborating their own substance out of moisture

and the atmosphere. At Brescia, one species of

fungus, amanita incarnata, is produced from the

bruised fragments of the mushroom. The agari-
cus ostreatus, another eatable species, is obtained

from the husks of the berries of the sweet bay,

(Jaurus nobilis.) After the oil has been ex-

tracted by boiling, the husks are burned in a

trench, and are then submitted to considerable

pressure, and covered with a layer of earth about
half a foot thick, and the whole is protected
from excessive rain. From this trench mush-
rooms wiU spring up in October, and afford a

supply during that and the two following months,
for three successive years. At Genoa, mush-

I rooms are produced in a similar manner, by
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using the refuse of the olive presses. In the

Landes of the south of France, the earth under

oak trees is sometimes kept continually moist

by water in which the boletus ediilis has been

boiled; whence, it is said, arises an abundant

crop of that species which, we arc told, resem-

bles the cocoa nut in taste.

Agaricus mitscarius, or Fly-blown mushroom,
Plate XXXVlll. Thissplendidspeciesisanative
of IJritain, and very abundant in Scotland. It

has a large cap sometimes six inches in diameter,
of a brilliant pink or crimson colour; beset with

angular warts, and growing on a tall well pro-

portioned stalk. It is very conspicuous even at

a distance, in the shaded recesses of its native

woods. "In the highlands of Scotland," says
Dr GreyiUe, "it is impossible not to admire it,

as seen in long perspective between the trunks of

the straight fir trees; and should a sunbeam

penetrate through the dark and dense foliage,
and rest on its vivid surface, an effect is produced

by this chief of a humble race which might
lower the pride of many a patrician vegetable.
This mushroom is used by the inhabitants of

the north-eastern part of Asia in the same man-
ner as ardent spirits or wine, to promote intoxi-

cation. It is the favourite di-ug moucho-more of

the Russians, Kamchadales, and Korians, who use

it to promote intoxication. These fungi are col-

lected in the hottest month, and hung up by a

string in the air to dry. Some dry of them-

selves on the ground, and are said to be far more
narcotic than those artificially preserved. Small

deep coloured specimens thickly covered with

warts, are also said to be more powerful than

those which attain to a larger size, and are of a

paler colour. The usual mode of taking this

fungus is to roll it up like a bolus and swallow-

it without chewing, which the Kamchadales say
would disorder the stomach. It is sometimes

eaten fresh, in soups and sauces, and there loses

much of its intoxicating property. When
steeped in the juice of the berries of vaccinium

uliginosum, its effects are the same as those of

strong wine. One large, or two small fungi, is

a common dose to produce a pleasant intoxica-

tion for a whole day, particularly if water be

drank after it, which augments the narcotic ex-

citement. The desired effect comes on one or two
hours after taking the fungus. Giddiness and

drunkenness result from the fungus in the same
manner as from wine or spirits. Cheerful emo-
tions of the mind are first produced, involuntary
words and actions follow, and sometimes an en-

tire loss of consciousness. It renders some per-
sons remarkably active, and proves highly stimu-

lant to muscular exertion
;
with too large a dose,

violent spasmodic eflfacts are produced. So very

exciting to the nervous system in some individ-

uals is this fungus, that the effects are often

very ludicrous. If a person under its influence

wishes to step over a straw or small stick, h«

takes a stride or a jump sufiicient to clear the

trunk of a tree. A talkative person cannot keep
secrets or silence, and one fond of music is per-

petually singing.

Agaricus comatus, or tall ct/lindrical agaric,

Plate III. fig. 5. This is another handsome

mushroom, and also a common one in autumn.

Its pilous is bell-shaped, and from three to six

inches long ; the surface covered with large

shaggy scales. In passing to decay it dissolves

into a black fluid. If this fluid be collected

and boiled with a little water, and a few cloves

to prevent its becoming mouldy in keeping, and

passed through a filtre, it furnishes an excellent

bistre for painting, and it may be procured in

any quantity.
The puff halls, (Scleroderma), Plate III. fig.

9, 22, are also well known species of fungi. In

decaying the centi-e is reduced to a minute black

powder or snuff, enveloped by the external cu-

ticle, which in process of time bursts, and the

whole mass containing the sporules or seeds, are

dissipated to the winds.

The carmine peziza, {P. coccinea,) Plate III.

fig. 17, is found attached to decaying trees, and

rotten pieces of wood. It is a splendid cup-shaped

fungus; the interior of the cup is lined with the

brightest carmine.

LIST OF FUNGI, PLATE III.

1. Fly-blown niushroom.—Agaricus mvtcurius.

2. Common mushroom.—At^. campestris.

3. Round hended morel.—Morohella esculenta,

4. Small headed morel.—M. lii/brida.

5. Tall cylindrical agaric.
—A. ctnnatus.

6. Variable wood agaric.
—A. gilvus.

7. Shaggy agaric.
—A. Jloccosus,

8. Spangled watery agaric.
—

Agaricus micaceus.

9. Warty false puff-ball.
—Scleroderma verrucosuvi.

1 0. Large bladder-like peziza.
—/-". msiculosa.

11. Alpine amanita.—A. nivalis.

1 -. Red stemmed boletus.—B. lurhliis,

1 3. Scaly hydrium.—//. vriLrieatum.

14. Hairy earth tongue.
—

Geojlossuni hirsutum,

l.'i. Hispid polyporu^.
—P. hitpUlus.

Ifi. Sulphur coloured polyporus.
—{P. sulphureua.')

17. Carmine peziza.
— /-*. coccinea.

1 8. Scaly hydrium.—Ht/drium imhricaium.

10. Pale crested agaric.
—A. criitalui.

20. Mitral helvella.—//. mitra.

21. Tuberous agaric.—A. ttdterosus.

2'3. False puff ball.—(.Scleroderma cepa.)

23. Large stemmed peziza.
—Fez. vuuyropus.

24. Green and yellow agarie.
—Ag. psittaciuus.

25. Crisped helvella.—//. leucophoea,

26. Reticulated peziza.
—P. reticulata,

27. Yellow spathularla.
—S. flaviJa.

Lichens consist of a very simple kind of vege-

tation, being composed of fronds extended in

tlie fonn of membranous crusts of varied con-

sistence, simple or variously lobed; or of simple
or ramified stems; or lastly, merely of a kind of

powder: the sporules or seeds are inclosed in re-
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ceptacles. These vary exceedingly in their form,
which may be round, oval, linear, convex, con-

cave; and in their colour, which is often briUiant:

they are further sessile or stipitate, with or

without a rim or margin. From these different

modifications have been formed the numerous

genera of this family, which were all included

by Linnaeus in the genus lichen.

The lichens are in general parasitical plants,

living upon the bark of trees, or sometimes upon
the moist ground, or even upon the bare i-ocks.

Their substance is generally dry as if horny ;

and on being boiled is converted into a jelly,

which is nutritious, and sometimes employed as

food. The genera of this family are exceedingly

numerous, and have been variously arranged

according to the fancy of different authors.

The lichens, as they are in form among the

simplest of plants, so tliey may be called the

pioneers of the vegetable kingdom. The sporules
of the lichen are furnished with a gummy and
adhesive fluid, and being scattered about by the

winds they fall upon bare rocks, and to these

attach themselves. Without soil, and simply
from moisture and the air, they vegetate and form

a small central lichen; others grow in circles

around, till, in process of time, the whole sur-

face of the bare rock becomes covered with a

hoary coat. These lichens periodically decaj',

and mouldering to the earth form with the par-
ticles of the abraded rocks a soil which is fitted

for the reception of other plants further advanced

In the scale of organization. Lichens also are

found at the extreme points of vegetation, on

the summits of high mountains, and near the

poles, where all other vegetable bodies disappear.
Humboldt mentions, that near the summit of

Chimborazo, even within the limits of the snow

line, the umhilicaria pustulata and the verru-

caria geographica are seen growing on a shelf

of rock: and these were the last ti-aces of organ-
ised nature at such a height. The most remote

land, the Ultima Thule of the southern hemi-

sphere, that has been yet explored, constitutes a

group of islands called New South Shetland,

lying off the southern extremitj' of America,
" Some of these islands," says the enterprising

Captain Weddel, "afford scarcely any vegetation,
save a short straggling grass which is found in

very small patches on spots where there happens
to be a little soil. This, with a moss similar to

what is found in Iceland, appears in the middle
of January, at which time the islands are par-

tially clear of snow." A very beautiful lichen

ajipears to be common there, bearing large, deep,
chestnut-coloured fructifications, described under
the name of usnea fasdata. It is the same
lichen probably which is noticed by Lieutenant

Kendal, when speaking of Deception island,
one of this same group. "There was nothing,"
he says, "in the shape of vegetation, except a

small kind of lichen, whose efforts seemed al-

most ineffectual to maintain its existence among
the scanty soil afforded by the penguin's dung."

Tripe de Roche. An article of food extensively
used by the Canadian hunters in the arctic re-

gions of North American, is afforded by some

species of lichen, all belonging to a distinct tribe

of the liverworts, and now constituting the

genus UiMlicaria. It was this which, under
the name of tripe de roche, is described as sup-

porting for many days our enterprising country-
men Captain Sir J. Franklin and Dr Richard-

son, and some of their companions, when they
were in that country exposed to the most un-

paralleled hardships and sufferings from a want
of every other aliment; while other individuals

of the same party perished, incapable of sub-

sisting on so wretclied a diet.

Iceland moss, (Lichen islandicus,) is used as

an edible substance by the Icelanders, who rarely
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obtain corn bread, and whose limited stock of

substitutes obliges them to have recourse to every

species of vegetable production, which is per-

mitted by their inclement climate to spring

forth. The plant is collected by the inhabitants

of this northern region; and after being washed,
is either cut into pieces, or it is dried by the fire

or in the sun, then put into a bag which is well

beaten. It is ultimately worked into a powder

by being trampled on, and in this state is used

as food. This lichen is found growing on the

mountains both in the lowlands and higlJands
of Scotland. It consists of upright leaves nearly-

two inches high; soft and pliant when moist,

but rigid when dry. They are smooth and

shining, inclining to a red colour towards the

roots, and having the exterior surface sprinkled
with verj- minute black warts. The margins are

set witli small short stiff sporules. This lichen

contains a nutritious matter called lichen-starch,

along with a bitter principle. It is demulcent
and tonic. When boiled and macerated in water,

forms a nutritious and light jelly, which, with
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the addition of sugar and iiiUk, hiis been used

as a dietetic medicine in cases of decline, and

was fancied at one time as a cure for consump-
tion.

Tlie Reindeer moss, "o.

( lichen rangcferinus. )

Tliis is also a valuable

lichen, which grows in

great abundance in the

north of Europe, espe-

cially in Lapland. It

constitutes almost the

sole winter food of the

rein-deer, that useful

animal, without which

the natives of that ban-en

region could not exist. Linnsus assures us that

this lichen grows so luxuriantly in Lapland, as

to be found sometimes a foot in height. The

rein-deer are so fond of it, that although it is

covered up in winter under a great depth of

snow, they will eagerly scratch it up with their

feet and antlers. The plant is an exceedingly

simple one; yet on it hinges the existence both

of the rein-deer and the Laplanders. "Thus," re-

marks the great naturalist just mentioned,
"
things that are often deemed the most insig-

nificant and contemptible by ignorant men, are,

by the good providence of God, made the means

of the greatest blessing to his creatures."

Cvd-hear, (lichen tartar-

eus.) This small lichen

grows abundantly in

Sweden and Norway,
where it is gathered for

the purpose of the dyer.

Many other species of

lichen, on being macerated

in urine, afford dyes of various tints, chioflj- red

and brown. The more remarkable of these are

leucanora perella and tartarea, parmelia saxatilis

and omphalodes, rocella tinctoria and fusiformis.

The Hepatic^ are intermediate between the

lichens and mosses. They are either spread out

in the form of simple lobed membranes, through
which runs a middle nerve, which has been con-

sidered as a stem; or they are composed of a

small ramified stem bearing sessile leaves. The

sporules are arranged in various ways, some-

times at the surface of the frond, sometimes

at the base of the ramifications. As examples
of this family we may mention the genera mar-

chantia, reccia, blasifl, jungermannia. Their

properties are very little kno\vn, and none of

them have been applied to any use.

The M user, or Mosses. These plants, in their

general aspect, resemble more the phanerogamic
or flowering vegetables, than those we have just

treated of. They are consequently a scale higher
la the vegetable kingdom, and present the struc-

ture of roots, stems, fronds, or an appi'oach to
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leaves, and more distinct organs of reproduction.

They delight in moist and shady places, grow
on the ground or the trunks of trees, or on walls

and old buildings. Many of them are very

minute, yet extremely beautiful; imitating all

the ramifications of trees or shrubs. They are

most verdant generally in winter, and during
moist seasons; and put forth their flowers and

various coloured tufts when other plants are

inactive or denuded of their charms.

Though a very numerous famOy, there are

few or none of the species directly conducive to

the wants or luxuries of man; yet, thej' are

doubtless not without their use in the great
scheme of nature. In the temperate and northern

regions they clothe the hill sides and valleys as

with a soft green cai-pet; and by the gi-owth and

successive decay of certain species in our marshes,
the accumulation of peat soil is formed.

The Sphagnum palustre, liypnum cuspidatum,
and bryum liypjioides, are those plants which

a. Spha^uiQ palustre ; b. Ilypnum cusfiidatiim.

chiefly contribute to the formation of peat moss.

These mosses are particularly suited for the

accumulation of this peculiar vegetable pro-
duct. They grow to the height of five or six

inches, when the lower stem begins to decay,

and forms a soil from which the upper portion

of the plant continues to vegetate. Thus a suc-

cessive decay and fresh vegetation of the same

stem goes on for many years, till a lai^e accum-

ulation of spongy vegetable matter is formed fill-

ing up the hoUoAvs between mountains, or ranging

over marshy valleys. The formation of peat is

peculiar to elevated, moist,and temperate regions.

In hot climates dead vegetable matter is almost

instantaneously decomposed, or reduced to its

elementary principles; but in colder regions a

partial decomposition only takes place where

much of the woody fibre and many of the

original combinations of the vegetable remain.
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Peat consists of fiom sixty to ninety parts in

the hundred of inflammable matter, resembling
thus far the composition of coal: the residue is

earthy matter, derived from an admixture of the

soil in which it has been produced. Besides the

mosses already mentioned, several lichens, heaths,

rushes, and shrubs, and trees, enter into the for-

mation of peat. Not unfrequently large trunks

and roots of trees are found amid peat ; and, in-

deed, whole forests have gradually fallen down
and become converted into this substance. The

rapidity with which large accumulations of this

matter is foi-med, is also remarkable, considering

thegradual process of the peculiar vegetation. We
learn from a paper in the Philosophical Trans-

actions, that in the year 1051, when the earl of

Cromarty was nineteen years old, in travelling

over the parish of Lochbrun he passed by a very

high hill which rose in a gradual acclivity from

the sea. At less tlian half a mile up from the

sea there is a plain about half a mile in circum-

ference, and from it the hill rises in a constant

steepness for more than a mile in ascent. This

little plain was at that time completely covered

with a firm standing wood, which was so very

old, that not only the trees had no green leaves,

but the bark was quite thrown off, which the

old countrymen, who were with his lordship,

said was the universal manner in which fir woods

terminated, and that in twenty or thirty years

after, the trees would commonly cast themselves

up from the roots, and so lie in heaps tiU the

people cut and can-ied them away. About fif-

teen yeai's afterwards, his lordship had occasion

to come the same way, and observed that there

was not a tree nor even a single root of all the

old wood remaining ;
but instead of these, the

whole bounds where the wood had stood was

all over a flat green ground, covered with a plain

green moss. He was told that nobody had been

at the trouble to carry away the trees, but that,

being aU overturned from their roots by tho

winds, the moisture from the high grounds

stagnated among them, and they had in conse-

quence been covered over by the green moss.

The place was so soft and spongy, that his lord-

ship in attempting to pass over, sunk up to the

shoulders. Before the year 1699, (in the space
of forty-eight years) the whole piece of ground
was converted into a moss, ami the country

people were digging peats out of it. At first

they were soft and spongy, but gradually im-

proved to the ordinary quality of peat. Ex-
tensive accumulations of peat are found in

England, Ireland, and Scotland, and in many
parts of the north of Europe. They exist par-

tially in the southern countries of Europe, as

France, Spain, and Portugal; but disappear as

we approach towards the torrid zone. Peat moss,
from containing a large proportion of tannin,
is found to possess high antiseptic qualities;

from this cause entire trees, with their seeds, and

the bodies of animals, are frequently found at

considerable depths, and after having lain for

centuries, in a wonderful state of preservation.

As food or medicine, no species of moss is

now employed, although formerly polytrichum

cominum, which is highly astringent, was used

as a stimulant.

Much uncertainty still remains rcgai-ding the

fructiferous organs of the mosses; we shall here

only briefly allude to this subject, as we have

treated it under the general view of the reproduc-
tive organs of the cryptogamia. Their spomles
are inclosed in a kind of capsules named thecce,

which are supported upon a slender thread i^seta,)

and are at first enveloped in a kind of bag, which

bursts circularly in the middle, and of which the

lower part remaining at the base of the thread

is named the vaginula, while the upper part

which covers the top of the theca has received

the name of cali/ptra. The theca itself present")

internally a central axis named columella, and

opens by means of a circular operculum. The
circumference of the aperture of the theca is

named the peristome, and is distinguished into

internal and external. It may be furnished

with teeth or cilise, closed by membranes, or

entirely naked. Besides these organs, there are

others of a different kind. These are irregularly

oval and elongated bodies, supported upon a very
short pedicle, and accompanied by articulated

filaments.

The authors who have admitted in mosses the

existence of flowers composed of the same organs
as those of phanerogamous plants, have differed

much respecting the functions of these organs,

and the name which ought to be given to them.

Thus Hedwig, whose labours have thrown so

much light upon the history of plants of this

family, considers mosses as furnished with male

flowei-s and female flowers. The ovidal and vesi-

cular bodies, intermingled with articulated fila-

ments, he considers as male flowers, of which

each is composed of a naked and pediculate grain

of pollen. The thecs, on the other hand, are

female flowers. Palsot de Beauvois considers

the theca as a hermaphrodite flower, of which

the central columella is the pistil, and the gran-
ules which surround it the pollen. He considers

what Hedwig calls male flowers as mere buds or

bulbils of a peculiar nature. Dillenius, on the

other hand, describes the theca as a male flower.

Hill sees in it a hermaphrodite flower, the semi-

nula of which are the ovules, and the ciliiB of

the peristome are the stamina.

The Lycopodiums are intermediate in their

general appearance between the mosses and the

ferns. They are furnished with a branched,
often spreading and creeping stem, and very
numerous small leaves. The organs of fructifi-

cation present two modifications. Sometimefi



200 IIISTOllY OF THE VEGETABLK KINGDOM.

they are very small globular, tripjonal or reni-

fonn, unilocular capsules, containing a great
number of very small sporules. Sometimes

these capsules are a little larger, open into two
or three Viilves, and contain only three or four

sporules of a large size. These two species of

capsules, which may both occur on the same in-

dividual, are sometimes axillar and solit.iry,

sometimes aggregated in the axil of bracteas,

and then foiTn simple or digitate spikes.

The genus Li^zopodium, which forms the type
of this family, was placed by Linnteus among
the musci, and by Jussieu among the ferns.

But the organization and position of the repro-
ductive organs easily distinguish the lycopodia-
ccte from these families.

The powder contained in the capsules of It/-

copodium clavatum and sclago is very inflamma-

ble, and has been used in fireworks. No species

of this family seems to be of any importance
in an economical point of view.

Ferns are herbaceous perennial plants, some-

Umes becoming arborescent in the tropical re-

Tree Feni.

giong, and then rising in the manner of palms.
Their leaves or fronds are sometimes simple,

sometimes more or less deeply cut, pinnatifid

or decompound. These fronds present a common

character, that of being rolled up like a crosier

at their extremity, at the period when they be-

gin to be developed. The organs of fructifica-

tion are commonly situated on the lower surface

of the leaves, along the nerves, or at their ex-

tremity. The sporules are naked or contained

in a kind of small capsules. These capsules are

aggregated into little masses, which are named
tori. Tliese sori are in the form of round kidney-

shaped, sessile or stipitate scales, sometimes sur-

rounded by an elastic ring, opening either at

their circumference, or by a longitudinal slit, or

bursting irregularly. In the genus Pteris, the

sporules are placed under the replicate margin

of the leaves, which fonns an xmintemipted
line. In the species of adiantum, they consti-

tute small prominent and isolated plates, by
means of the replicate margin of tlie leaves. In

certain genera they are isolated, while in others

they are aggregated, and fonn more or less elon-

gated lines. The sori begin to be developed
under the epidermis, which they raise in such a

manner as to bo covered by it. The portions of

epidermis which thus form a covering to the

sori are named indusia. In some ferns, such as

the osmundce and ophioglossa, the fnictifications

are disposed in clusters or spikes.
The genera of ferns at present knoAvn are very

numerous, and form five natural sections:

1. Polt/podiaceoe.
—

Capsules free, bursting in

an iiTegular manner, surrounded by a narrow
and prominent elastic ring, which terminates in

a pedicle of greater or less length, as joo^jpodiuffs,

aspidium, asplcnium, pteris.
2. Gleicheniae.—Capsules free, sessile, regu-

larly arranged in a small number of groups,
surrounded at the middle by a broad and flat

elastic ring, opening by a transverse slit, as cera-

topteris, gleichenia, mertensia.

3. Osmundacece.—Capsules free, opening by a

longitudinal slit into two valves; no elastic ring:

or, instead of one, a striated cup, as anemia, ly-

godium, osmunda.

4. Marattieoe.—-Capsules sessile, aggregated,
and united, so as to represent a many-celled

capsule; no elastic ring, as danaea and marattia.

6. The Ophioglossece.
—

Capsules free, partly im-

mersed in the frond, without elastic ring, and

opening by a transverse fissure, as ophioglossum,

botrychium.
Authors have varied much as to the nature of

the reproductive organs in ferns. Almost all

have considered the capsules as female organs.

But some, as Micheli and Hedwig, have consid-

ered as male organs the glandular hairs which

are sometimes seen on the young leaves. Others,

with Hill and Schmidel, have called the rings of

the conceptacles, stamina; and, lastly, others

have given this name to the miliary glands and

indusia.

Several species of fern have been employed as

food, such as ptesis csculonta, diplagium eaculen-

tum, and nephrodium esculentum. The leaves of

many species are mucilaginous, with a slight

astringency, and some aroma. They have ac-

cordinglybeen used as expectorants. Poli/podittm

calaguala and crassifolium are said to be medi-

cinal, but are now rarely or never used. The

stems of other species being bitter and astringent,

have been used as anthelmintics. Aspidium

fiUx-mas, A. filix-fosmina, and pteris aquilina,

have been thus employed.

Eqdiseta or Horse-tail. This small family

is composed of the single genus Equisetum. All

the species are herbaceous, perennial plants.
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Eqiiisetum.

Tlieir stems, wliicli are simple or branched, are

generally hollow, longitudinally striated, and

present at intervals knots

or enlargements, from "''

which arises heaths

which are slit into anum-
ber of shreds, and which
Beem to be verticillate

leaves united together.
Sometimes verticillate

branches come off from

these knots. The fructi-

fications fonn terminal

spikes. These spikes are

composed of thick, pel-

tate scales, similar to

those which are observed

in the male flowers of

several conifene, and

among others of the yew.
At the lower surface of these scales,grow a kind of

capsules, disposed in a single row, and opening
by a longitudinal slit which looks towards the

axis. These capsules are filled with minute

granules, which are composed of a globular part,
from the base of which arise four long articu-

lated filaments, enlarged at their upper part,
and spirally rolled around the globular body,
which is a true sporule.

Influenced by the similarity of form which
exists between the reproductive organs of the

equisetacete and the stamina of some conifera;,

Linnaeus named these organs stamina, without

pointing out the organs which he considered as

pistils. Hedwig, on the other hand, considered

each granule as a hermaphrodite flower ; the

globular part was the pistil, and the filaments

were four stamina, the pollen of which was situ-

ated externally. The equisetoe are remarkable
for the quantity of silica or flinty earth which

they contain. A species of mare's-tail is very
common in our marshes, and is sometimes cut
for fodder; otherwise this family of plants arfe

of no use to man.
Charace^. The charae are aquatic and sub-

mersed plants, foundgrowing in our ditches, whose

slender, branched, green, and sometimestranslucid

stems, bear at intervals verticillate branches, from

eight to ten in number. On the branches of the

upper verticles are observed a kind of sporangia,
or capsules, three, four, or five in number. Each
of them is surrounded at its base by two or

three bracteas or abortive branches, which Lin-

naeus considered as a calyx. They are unilocular,
and contain numerous sporules, collected into a

single mass, which has been considered as a single
seed. These sporangia are formed of two integu-

ments, of which the outer is membranous, trans-

parent, very thin, and terminated above by five

spreading teeth; the inner hard, dry, opaque,
and composed of five small narrow valves spir-

ally twisted. Besides these organs, there ara

also observed on the branches sessile and rounded

tubercles of a reddish colour. Most authors

describe them as stamina. They consist of a

reticulated, transparent membrane, fonning a

kind of vesicle filled with a mucilaginous fluid,

in which are observed articulated filaments of a

whitish colour, and others of a larger size filled

with a reddish fluid, closed at one of their ex-

tremities, and appearing to open at the othei

These tubercles, in the progress of vegetation,

shrivel, but do not open.
This family is composed of the single genus

Chara. It was established by Vaillant, in 1719.

Linnseus at first placed it in the class Crypto-

gamia, close to the lichens, but afterwardschanged
his mind, and referred it to moncecia monandria

of the phanerogamic plants. The charae are re-

markable for the quantity of calcareous matter

with which some of them are incrusted; but they
are useless to man, either as food or medicine.

CHAP. XXV.

DIVISION SECOND, MONOCOTVLEDONOUS PLANTS.

In the previous chapter have been enumerated

and described those vegetables which have a

simple structure, and no conspicuous reproduc-

tive organs or blossoms: we now come to a second

division of plants whose structure is more com-

plex, and which are furnished with distinct male

and female organs that produce true seeds.

MoNocoTYLEDONOus PLANTS. These are dis-

tinguished by the seed being composed of only
a single cotyledon; besides this, there are the

following distinctions :

The internal structure of the stem is com-

posed of a mass of cellular tissue, in which are

scattered bundles of vascular tubes.

The nerves of the leaves are generally parallel

in the monocotyledons, while they are ramified,

or branched, in the dicotyledons.
The perianth is always simple, there beins

only a calyx, which sometimes assumes the

colours of a corolla.

The floral organs are generally three, or a

multiple of this number, whereas five is the

predominating number in dicotyledonous plants.

In their general aspect, tliese two gi-eat divisions

of the vegetable kingdom differ considerably.
The grains, grasses, reeds, palms, are in structure

and general aspect totally unlike any familiet

in the two-lobed division, and are readily dis-

tinguished from them.

There are twenty-seven families or groups o(

plants enumerated by botanists under the head

of this division, which are as follow :

Nagadece. Water plants, as the nagvs, zosiera,

2c
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potamogeton, possessing; no very remarkable pro-

jierties, and of no economical use.

Aroidece. Perennial herbaceous plants, gen-

erally witli tuberous roots; many of them are

acrid and poisonous; acorus calamus is aromatic.

The root of arum maculatum or wake-robin, as

well as that of others of this family, contains

farina or starch.

Ti/phinece. Aquatic, or arborescent and tcF-

restrial plants, containing two genera, intimately
allied in their properties to the family aroidece.

Saururem, plants growing in the water, or

floating on its surfjice. There are two genera,
saururus and aponogetmi,

CaLombeae. Herbaceous perennial plants,

growing in the fresh waters of America, consist-

ing of two genera.

Cj/peracem. Herbaceous plants, generally

growing in moist places on the margins of lakes

and streams; stem a cylindrical or triangular culm
with or without knots; the leaves sheathing, con-

taining the genera scirpus, cypents, schanus, ma-

riscus, papyrus, and many others. They resem-

ble the grasses, but are of little or no economical

use, with exception of papyrus, which furnished

tlie ancient materials for paper.
Graminew. Herbaceous plants, annual or per-

ennial; stem or culm generally liollow, and
knotted with alternate, sheathing leaves; flowers

disposed in spikes or panicles more or less

branched. A family containing numerous and

important genera, including the grains, as wheat,

rye, oats, barley, maize, pannick, rice, millet; the

grasses, sugar cane, bamboo, &c.

Palince or Palms. Large trees, with simple,

cylindrical, leafless stems or stipes, crowned at

their summits by a bundle of very large pinnate
or decompound leaves, with leaflets of various

forms. The flowers are hermaphrodite, or more

commonly unisexual, dioecious, or polygamous.
The cocoa, date, areciv, sagus, are a few of the

genera of tliis interesting and highly useful

family.
Restiacece. Plants having the habit of rushes,

many of them of peculiar genera, natives of

New Holland.

Janceoe. Herbaceous plants, rarely annual,
with simple, cylindrical, naked, or leafy stem;
leaves sheathing at the base, sometimes entire,

sometimes slit in their whole length. The flowers

are hermaphrodite, terminal, disposed in the

form of a panicle or cyme, and contained before

their expansion in the sheath of the last leaf,

which forms a kind of spatha for them. The

genera are juncas, lugula, and abama; and they

compose the wcU known plants called rushes.

Comtnelinea;. A small family allied to the

juncece, herbaceous, annual, or perennial.
Pontederiacem. Plants growing in the vicinity

of water, bearing alternate, petiolate leaves,

eheathing at their baae; flowers solitary, or dis-

posed in a spike or umbel, and springing from

the sheath of the loaves which is slit. There

are only two genera.
Alismacem. Herbaceous plants, annual or

perennial; leaves petiolate, sheathing at the base;

flowers hermaphrodite, rarely unisexual, disposed
in spikes, panicles, or sertules. The foliage is

generally acrid ; the roots of some species are

eatable. The genera are bu'omos, sagiltaria, lilias,

&c.

ColcMcacece. Herbaceous plants,with a fibrous

or bulbiferous root, and a simple or branched

stem, bearing alternate sheathing loaves; flowers

terminal; hermaphrodite or unisexual. All the

plants of this family are more or less acrid, as

colcMcum and veratrum, which are used in medi-

cine.

AsparaginoE. Perennial, herbaceous, or fru-

tescent plants, with fibrous roots, alternate, op-

posite, or verticiUate leaves
;
flowers sometimes

unisexual, and variously disposed. Most of the

genera are more or less acrid and stimulant;

dracoina draco yields the gum-dragon, and sar-

saparilla is a medicinal plant.

Siliacex. Plants with bulbous or fibrous

roots, leaves sometimes all radical, flat, or cylin-

drical; hollow, or tliick and fleshy; stem naked,
flowers solitary and terminal, in simple spikes
or branched racemes. The squill, garlic, onion,

aloe, are examples of the genera.
Bromeliacea:. Parasitic perennial plants, leaves

alternate, and generally collected into a bundle

at the base of the stem; elongated, narrow,

toothed, and spinous on the margins; flowers

scaly spikes, or branched racemes. The genera
are tellandsia, bromelia, agave, a/nnana, or pine

apple, &c.

DioscoreiB. Frequently climbing plants, loaves

alternate or opposite, with irregularly ramified

nerves; flowers hermaphrodite or unisexual.

The yam belongs to this family.
Narcisscae. Plants with a bulbous or fibrous

foot, and radical leaves. The flowers are solitary,

often very large, disposed in sertules or simple

umbels; enveloped before expansion in a mem-
branous sheath. Among thegenera are narcissus,

amaryllis, galanthus. They are bitter, and gen-

erally nauseous. The bulbs of the common

garden lily are emetic.

IridecE. Plants generally herbaceous, -with

tuberous, fleshy, and rarely fibrous roots. Tha
stem cylindrical, or compressed, with flat, eusi-

form, alternate leaves; flowers very large, envel-

oped previous to expansion in membranous

sheaths, and solitary or variously grouped. The

iris, crocus, galaria, are examples of the genera.

Saffron is the dried stigmas of a species of cro-

cus.

Hemodoraccte. Herbaceous perennial plants,

sometimes stemless, having simple distichous

leaves, sheathing at their base; and flowers dis-
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posed in corymbs or spikes. Tiiia fUtnily is nearly

allied to the preceding.

Musaceas. Herbaceous or perennial plants,

destitute of stem, sometimes furnished with a

stypo or cauliforra bulb. Leaves on long petioles,

amplexial at the base, entire at the margins.

Flowers very large, often of the most brilliant

colours, aggregated in great numbers, and con-

tained in spathas. The genera are musa, heli-

coma, strelitzia, urania. The fruits of this family
are used as food, and highly nutritive.

Amomem. Perennial herbaceous plants, of

peculiar aspect, somewhat resembling the orchi-

dese; root often tuberous and fleshy ; leaves simple,

terminated at the base by an entire or slit sheath;

flowers rarely solitary, accompanied \vith pretty

large bracteas, forming dense spikes or panicles.

The genera are canna, maranta, thalia, phri/nium,,

mtjrosma, amomum,zinziber, hellenia, costus. Many
useful aromatic substances are obtained from the

roots and seeds of species of this family, as gin-

ger, zedoary, cardamums. From the roots of

several species of maranta, arrow root is ob-

tained; from amomum, the dye called turmeric.

Orchidem. Perennial herbaceous plants, some-

times parasitic on other vegetables; root composed
of simple cylindrical fibres, often accompanied

by two tubercles; leaves simple, alternate, and

sheathing; flowers often very large, and of a

peculiar form; they are solitary, fasciculate, in

spikes or in panicles. An extensive and beautiful

family of plants, rather, however, ornamental

than useful. Orchis mascula affords from its

tubers the nutritive substance called salcp.

Hi/drocharidem. Aquatic herbaceous plants,

having the stem leaves entire or minutely toothed,
sometimes spread out at the surface of the water;
flowers contained in spatha;, generally dioecious,

rarely hermaphrodite. Valimeria, stratioles,

othelia, are genera of this family.

Nympheacece. Large beautiful plants floating
on the surface of water, their stem forming a

creeping subterranean rhizoma; entire alternate

leaves, cordiform or orbicular, supported on very
long petioles; flowers large, solitary. The genera
are nymphea and nuphar.

Balanophorece. Parasitic plants, living on the

roots of other vegetables; stem leafless, naked,
or covered with scales; flowers monoecious, form-

ing dense ovoidal spikes.
We shall now proceed to describe in detail,

some of the most important families of this di-

vision of the vegetable kingdom.

CHAP. XXVI.

THE ORAMI.NE^—WHEAT, BARLEY, OATS, RYE,

KICE, MAIZE, THE GRASSES, &C.

Till! graminecB form one of the most distinct

and valuable families of plants, consisting of the

diff'erent kinds of corn, the grasses, the sugar-

cane, and bamboo.

The Cerealia, a genus of this family, so named

from Ceres the goddess of com, is the most im-

portant to man of all those into which vegetables

have been divided. It consists of several species,

all bearing a strong natural affinity to each other,

and all resting their claims, as articles of nour-

ishment, to the quantity of farinaceous or starchy

matter which their seeds contain. That one

among them upon which any people depends

chiefly for its food, is called by that people corn,

as wheat in England, oats in the northern low-

lands of Scotland, rye in the sandy districts of the

southern shores of the Baltic sea, rice and maize

throughout the United States of America. To
the family graminese also belong the grasses, so

necessary for the support of herbivorous animals,

especially those of the domestic kind ; as also

the sugar cane, which furnishes another impor-
tant article of diet.

The cerealia, or com plants, which we shal

first notice, are all annuals, and herbaceous, the

whole plant withering away after the seed has

been produced and fully ripened. Sometimes

this decay takes place in the stems and root be-

fore this latter process has been perfectly ac-

complished. Their stem is a culm or straw,

which is hollow, and divided into lengtlis by
nodes or joints ;

from these joints proceed alter-

nate sheathing loaves, embracing the stem for

some length. In order to give sufficient support
to the light hollow straw, nature has bestowed a

portion of silex or flinty earth, which enters

largely into the composition of the outer layer
of the culm. From this circumstance their ashes

are found useful in imparting a polish to wood,

horn, ivory, and even some of the softer metals
;

while, however, the presence of this silicious

matter, and the great difficulty attending its se-

paration from the purely vegetable fibre, have

prevented straw from being employed in the

manufacture of paper, for which it would other-

wise be adapted. The last or terminatory leaf

of the stem, constitutes a sheath to the newly
formed flower, embracing it for a time so firmly,
that the sheath cannot be opened without diffi-

culty. With the growth of the flower it bursts

open its protecting spatha, rises above it, and the

leaf then turns backwards. The head or ear

consists of an uncertain number of flowers; theso

are disposed in spikes or panicles. At the base

are two scales, an outer and inner, forming tlin
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hpiccne (see cut 39, p. CG.) ; other two scales

rorin the glume. The stamens, usually three in

number, have capillar filaments, and the anthers

are biped at both extremities. The pistil rises

from a unilocular ovary, marked by a longitu-
dinal furrow, and is surmounted by two styles,
which terminate in two hairy and glandular stig-
mas. When the ear with its seeds is placed upon
II single rib or rachis, it is called a spike, as in

wheat ; when the rachis is branched, as in oats,
it is called a panicle.
The principal plants forming the cerealia are

wheat, rye, barley, oats, millet, rice, maize ; other

cereal grasses, possessing the same farinaceous

properties, are neglected only on account of the

sraallness of their seeds. None of this family

possess any deleterious properties, Avith the single

exception of the darnel (lolium temulentum), a

conmion weed in every field in Britain, whose
deleterious qualities, though perhaps somewhat

exaggerated, are undoubtedly ascertained.

Every civilized nation, from the earliest re-

cords, has sedulously cultivated grain. In the

sepulchres of the most ancient of the Egyptian
monarchs, which have been explored by modem
travellers, was found the common wheat, in ves-

sels which were so perfectly closed, that the

grains retained both their form and colour. The

wlieat, buried there for several thousand years,
affords a proofofthe ancient civilization ofEgypt
as convincing as the ruins of temples and the

inscriptions of obelisks. And yet, what is suf-

ficiently singular, the corn plants, such as they
are found under cultivation, do not grow wild in

any part of the earth. Wheat has been traced,

indeed, in Persia, springing up in spots, very re-

mote from human habitation, and out of the line

of the traffic of the natives; but this circum-

stance is far from proving that it is a production
natural and indigenous to Persia. In Sicily
there is a wild grass called CEgilops orata, which
is found in particular districts. It has been held

that the seeds of this plant may be changed into

com by cultivation ;
and that the ancient wor-

ship of Ceres, which considered the fields of

Enna and of Trinacoria as the cradles of agricul-

ture, had its origin in this transformation of the

native grass. Professor Latapie of Bourdeaux

affirms, that having cultivated the seed of the

(Tgilops, the plant has changed its generic char-

acter, and has made approaches to that of wheat.

Sir Joseph Banks, in a paper addressed by him
to the horticultural society, in the year 1806,

stated, that having received from a lady some

packets of seeds, and among them one labelled
"

hill wheat," the gi-ains of which were hardly

larger than those of our wild grasses, but which,
when viewed through a magnifying lens, were

found exactly to resemble wheat, he sowed
these graias in his garden, and was much sur-

lu-ised on obtaining, as their produce, a goofl

crop of spring wheat, the grains of which were

of the ordinary size. Every inquiry that was

made to ascertain the history of these seeds

proved fruitless. All that could be established

with regard to the place of their production was,
that they came from India ; but as to the par-

ticular locality, or the amount ofcultivation they
had received, or whether the grain was indeed

in that instance a spontaneous offering of nature,

could not be ascertained. Experiments such as

these may lead to the supposition, that in the

com plants, as in other vegetables, great modifi-

cations have been produced by cultivation ; but

they do not at all interfere with the belief that

the cereal grains are spread over the earth by
the agency of man alone ; and that they are be-

quests from past ages of civilization too remote

to afford any materials for the authentic history
of their introduction even into countries possess-

ing the most ancient records. Other seeds are

dispersed throughout the earth by winds and

currents, and various other ways ;
but the corn

plants, in common with many other important

vegetable productions, follow the course of man
alone. This is a blessing which even hostile

armies are instruments in diffusing. Cortez, the

conqueror of Mexico, inhuman as he was in many
parts of his conduct, thus writes from Mexico to

the king of Spain :
" All the plants of Spain

thrive admirably in this land. We shall not

proceed here as we have done in the isles, where
we have neglected cultivation and destroyed the

inhabitants. A sad experience ought to render

us more prudent. I beseech your majesty to

give orders that no vessel set sail for this country
without a certain quantity of plants and grain."

The diffusion of plants useful to man is an acci-

dent diminishing the evils of hostile invasion ;

it is a necessary attendant of commercial inter-

course. The Indians of New England called the

plantain
"
Englishman's foot ;" and in the same

way in the infancy of ancient society, wheat

might have been similarly regarded as springing
from the footsteps of the Persians or Egyptians.
In times approaching nearer to our own, we
know that wheat followed the march of the Ro-

mans, as the vino was in the train of the Greeks.

And to come still nearer, we find cotton remain-

ing in countries which had otherwise suffered

from the incursions of the Arabs. Humboldt

remarks,
" that the migi-ation of these plants is

evident
;
but their first country is as little known

as that of the different races of men which, from

the earliest traditioiisi, liave been found in all

parts of the gIol)e."

The manner in which the most important gifts

of Providence to mankind, says a recent writer,*

have been diffused by the influence of conquest
or commerce, has some striking instances in the

*
Library of Entertaining Knowledge.

1
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history of America. In tlio new world such

facts are too recent to admit of any doubt. Tlie

same class of facts, too, are exhibited in several

cases in the history of our empire in Hindos-

tan. We shall give a few examples. None

of the cereal grasses, properly so called, were

found in cultivation among the Mexicans when

their country was first visited by Europeans.
The foundation of the wheat harvests at Mexico

is said to have been three or four grains, which

a slave of Cortez discovered in 1580, accidenttilly

mixed with a quantity of rice. The careful ne-

gro, who preserved and made so advantageous a

use of the few grains which a happy chance

had thro\vn in his way, and wliich, in the hands

of a careless or thoughtless pereon, would, with

their future inestimable advantages, have been

lost to his country, has not been thought

worthy—doubtless because he was a negro—
of having his name preserved. The Spanish

, lady, Maria d' Escobar, wife of Diego de Cha-

ves, who first imparted the same blessing to

Peru by conveying a few grains of wheat to

Lima, has been more fortunate. Her name, to-

gether with the means which she took for ef-

fecting her object, by carefully distributing the

produce of successive harvests as seed among the

farmers, have been gratefully preserved in the

records of history. The exact period when the

cultivation was commenced in Peru is not in-

deed known; but it appears reasonable to be-

lieve that this event did not occur until after the

date assigned for the introduction of wheat into

Mexico, as in the year 1547 wheaten bread was

liardly known in the important city of Cuzco.

The first grains of wheat which reached Quito
were conveyed thither by Father Josse Rixi, a

Fleming, who sowed them near the monastery
of St J'rancis, where the monks still preserve
and show as a precious relic the rude earthen

pot wherein the seeds first reached their estab-

lishment. The rice of Carolina is now the prin-

cipal produce of that portion of North America.
Mr Ashby, an English merchant, at the close of

the 17th century, sent a hundred weight from
China to this colony ; and frofn this source all

the subsequent rice harvests of that division of

the new world, and the large exportations of the

same valuable grain to Europe, have sprung. The
wheat now cultivated at Rohilcund, in India,
was propagated by seed brought from England,
since the conquest, by ilr Hawkins; and the

potatoe, within a very few years, has been ex-

tensively spread by us through the Indian pen-
insula, and thereby preventing the exclusive use

of rice, is generally ameliorating the condition of

the native population. Facts such as these are

highly interesting, because they exhibit the mo-
ral as well as the natural causes which influence

the distribution of vegetable food throughout the

earth.

Before describing the different kinds of corn,

it may he interesting to take a general view of

their cultivation over the globe. The utmost

limit of the culture of grain in Siberia reaches

only to the 00° of latitude; and in the more
eastern parts of the province these important

products are scarcely to be met with higher than

65°. In the more southern parts of Siberia, and

in districts adjoining the Wolga, the land is ex-

ceedingly fertile, so that crops of grain are ob-

tained with a very trifling amount of labour.

Buck wheat is very commonly cultivated in

this district ; and it is found that one sowing of

the seed will produce five or six crops in as many
successive years, each harvest yielding from

twelve to fifteen times the quantity first sown.

The seed which is shed during the reaping is

sufficient to insure the growth of plants for the

following year without any manuring, and with

no more labour on the part of the farmer than

that of harrowing the land in the spring. This

system is continued without intermission until

.the diminished fertility of the soil compels its

abandonment; but this state of things rarely

occurs, until, as already stated, six j'ears have

thus been occupied. Europe is indebted to Si-

beria for a particular description of oats, which

are considered excellent ;
and at Yakoutch bar-

ley is sometimes seen to arrive at maturity.
In some districts of Lapland, situated to the

westward, the inhabitants are, by dint of careful

tillage, enabled to produce plentiful crops of rye.
In some spots nearer even than this to the pole,

potatoes are made to supply the place of grain ;

but for the most part the inhabitants are con-

strained to subsist upon dried fish. In Kamt-

chatka, wliich is consideralily to the south of

Siberia, extending from 62° to 51° of north lati-

tude, but united with that province at its eastern

extremity, no attempts to cultivate the cereal

grasses have ever proved successful, the produce
not having in any case been sufficient to repay
the labour of the tillage. These features may,
however, be attributable more to the generally

ungrateful nature of the soil than to the effects

of an unkindly climate, since in some spots where

the land is of better quality, other esculent ve-

getables are produced in tolerable perfection;

cabbages, carrots, turnips, radishes, beet root,

and even cucumbers, are reared constantly and
without difficulty.

Barley and oats are the kinds of grain the cul-

ture of which extends furthest to the north in

Europe. The meal which they yield, and which
is seldom or never used by the inhabitants of

South Britain for human food, forms, on the

contrary, the principal sustenance of the inhabi-

tants of Norway and Sweden, of a part of Sibe-

ria, and even Scotland.

Rye follows next in order, being associated

with oats and barley in the more northern divi-
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sum of the temperate zone. In the southern

parts of Norway and Sweden, in Denmark, in

<listricts bordering on the Baltic sea, and in the

north of Germany, rye forms the principal object

of cultivation, barley being raised in those<;oun-

tries, as with us, only for the purpose of brew-

ing, and the use of oats being limited chiefly to

the feeding of horses. In all these last men-

tioned places wheat is also grown ;
but its con-

sumption is limited, and the principal part is

made an object of internal trade.

The Norwegian summer, though short, is ge-

nial, and the sun is but a very few hours absent

during the short night. Barley is here gene-

rally sown and reaped within the short space of

sixty days, sometimes even six weeks are found

to suffice for fulfilling the hopes of the husband-

man. The Norwegian agriculturist is, however,

occasionally visited by seasons throughout which

the sun appears to lose its genial power, and ve-

getation is stunted, blossoms indeed appear, but

are unsucceeded by fruits, and the straw yields

nothing but empty ears. This calamity is hap-

pily of rare occurrence, and unless when checked

by a premature frost, the harvests of Norway are

for the most part abundant and excellent.

In Sweden agriculture is pursued in a syste-

matic and scientific manner, by which means

the natural barrenness of the soil is in a consi-

derable degree remedied—the province of Goth-

land producing barley, oats, rj-e, and wheat, as

well as pease and beans. In these climates the

transition of the seasons is always abrupt. Ve-

getation, when it has once commenced, proceeds
with a rapidity unknown in these more tempe-
rate regions ;

and the interval which elapses be-

tween committing the seed to the soil and gath-

ering the ripened harvest, is scarcely greater in

Sweden than is experienced in Norway. Some-

what farther to the south rye in a great measure

disappears, and wheat Ijccomes the principal

grain used for human food.

France, England, the southern part of Scot-

land, part of Germany and Hungary, and the

lands of western and middle Asia, fall within

this description. In most of these countries the

vine is also successfully cultivated, and wine

forming a substitute for beer, the raising of bar-

ley is consequently much neglected. Still far-

ther southward wheat is found in abundance ;

but maize and rice are also produced, and enter

largely into the constituents of human food.

Portugal, Spain, that part of France which bor-

ders on the Mediterranean sea, Italy and Greece,
are thus circumstanced. Still farther to the

east, in Persia and northern India, Arabia, Nu-

bia, Egypt, and Barbary, wheat is indeed found;
but maize, rice, and millet, form the principal
materials for human sustenance. On the plains
near the Caspian sea, in the province of Georgia,
rice wheat, barley, and millet, are raised abun-

dantly, and with little culture. In the more

elevated parts of those districts rye is sometimes

cultivated
;

but oats entirely disappear, the

mules and horses being fed on barley.

The mode of culture followed at the present

day in Egypt is exceedingly simple, and calls but
for a small amount of labour. All that is re-

quired for raising barley and wheat is, when the

inundation of the Nile has subsided, to throw
the seed upon the mud. Ifthis should be thought
too hard and stiff, the grain is lightly ploughed in,

and no farther care or culture is then required
until the ripening of the produce, which usually

happens from the beginning to the end of April.
In Nubia, and particularly above the great cata-

ract, the banks of the river are so high as seldom

to admit of the overflowing of the waters ; and

the Nubian cultivators are consequently obliged
to employ sahies, or water wheels, for the pur-

pose of irrigating the fields during the summer.

This practice prevails as far as Sumcar. The

principal vegetable productions of Nubia are

barley and dhourra, or Indian millet. The use

of wheat is confined to the more wealthy inhabi-

tants.

In China and Japan rice is the prevailing grain.

This arises more from the peculiar tastes of the

people than from climate, for in the Japanese

islands, and in a considerable part of the Chinese

empire, all the other grains might be advantage-

ously raised. The dense population in China,
and their restricted foreign trade, render's them

so entirely dependent on tlieir agriculture, that

it is fostered in every way by their government.
Thus we learn from their annals, that one of their

greatest and wisest emperors was taken from his

plough to ascend the throne. Another of their

rulers is celebrated for having discovered the art

of draining low lands, of collecting the water in

canals, and of converting it from a noxious im-

pediment to the useful purpose of irrigation.

Their emperor Ven-li, who reigned one hundred

and seventy-nine years before Christ, is said to

have incited his subjects to the more zealous cul-

tivation of their lands by ploughing with his

own hands the land surrounding his palace, which

example being followed by his ministers and

courtiers, influenced in turn those who moved in

a less exalted sphere.
Of the tropical countries Asia adopts princi-

pally the use of rice, while maize is more used

by the Americans. This may arise from these

substances being respectively indigenous to the

two regions. In Africa the two grains are

used nearly in equal proportions. Wheat is oc-

casionally found within the tropics ; but its scar-

city and high price renders it more an object of

luxury than common consumpt. In the upper

provinces of British India, the wheat, tliough of

a smaller grain than that used in Britain, is of

excellent quality. Barley is also grown in the
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more northern districts of India ;
but it, too, is '

of a diminutive size. The variety thus culti-

vated is the bigg of tliis country. Its cheapness

renders it a common food for the native popula-

tion, who make it into cakes.

The agriculture of the Hindoo Ryots is of a

very primitive description. Their ploughs are

scarcely deserving of the name, being merely a

sharp pointed piece of wood, which scratches but

does not turn over the soil
;
after the grain is

scattered in, a branch of a tree serves as a har-

low to cover it over. In seasons of drought,

however, they have recourse to irrigation.

In America there is great diversity in the cul-

ture of the cerealia, corresponding to the diver-

sity of climate in that continent. In the tu°

and 58" of north latitude, barley and rye are

brought to maturity ;
on the eastern coast, the

same cultivation rarely succeeds higher than 50°

or 61°. In the United States wheat and rye

grow as in the more temperate regions in Europe;
and it is perhaps owing to faulty methods of til-

lage, occasioned by the great aljundance of land

and the dearness of labour, that the produce beai-s

a small proportion when compai-ed with that ob-

tained from cultivating the same extent of land

in Europe. Great improvements in this respect

have already been introduced ;
and when popu-

lation shall be found, as in older settled countries,

pressing against the means of subsistence, there

is no reason why the lands should not be made

as productive generally as they are in the care-

fully cultivated districts of this country. Maize

is very extensively raised in the United States ;

and in the southern parts of the Union rice is

also very largely cultivated.

Canada produces wheat in sufficient abundance

to supply its own population, and to make large

occasional shipments to the mother country,

where this ])roduce is received upon more advan-

tageous terms, as regards the duty payable on im-

portation, than wheat the produce of any part of

the continent of Europe. In proportion as the

lands of Canada are cleared of their timber, it is

to be expected that a large anionnt of grain will

be spared by that province for consumption in

Europe, unless the tide of emigi'ation should con-

tinue to set more and more strongly towards that

quarter, so as to call for a proportionately in-

creased quantity of grain for the sustenance of

the settlers.

Humboldt, in his account of New Spain, has

given a very interesting view of the agriculture

of South America. In the lower latitudes of the

Mexican republic, the cereal grains of Europe,

comprehending nnder this denomination wheat,

barley, oats, and rye, are never cultivated at a

lower elevation than from 2500 to 3000 feet above

the level of the sea. It is well known that the

habitation of plants is determined in a very de-

cided manner by the elevation of diiferent i"e-

gions. On this subject De Candollc calculates,

that in France every 5iO feet of vertical eleva-

tion is equivalent to a receding of one degree

from the equator; while Humlioldt estimates

every rise of 306 feet to be equal to the same ad-

vance to the north in tropical countries. On
the declivity of the Cordilleras, between Vera

Cruz and Acapulco, wheat cultivation does not

in general commence at a lower level than 4000

feet. Sometimes, as in the immediate vicinity

of the city of Xalapa, wheat is so«ti not for the

sake of the grain, which indeed it there never

produces, but because the straw and succulent

leaves furnish excellent fodder for the cattle. It

does not "appear, however, that the degree of

latitude and the amount of elevation are the only
circumstances that determine the fructification

of wheat, since in Guatemala, which is nearer to

the equator, and at a much lower level than

Xalapa, that grain comes to full perfection.

Humboldt offers a reason for this variance from

the usual rule, the exposed situation of the dis-

trict, and the prevalence of cool winds, which

serve to modify the otherwise unfavourable in-

fluence of the climate. I have seen, says this

traveller, in the province of Caraccas, the finest

hai-vests of wheat, near Victoria, at 1640 to

1968 feet of absolute elevation; and it appears

that the wheaten fields which surround the

Quatre Villas, in the island of Cuba, have a still

smaller elevation. At the Isle of France wheat

is cultivated on a soil almost level with the ocean.

Circumstances altogether unconnected with

climate must be taken into account in determin-

ing the relative agricultural capabilities of Mex-

ico, where the absolute absence of rain through-
out a large portion of the time when the plant is

in the ground, must be in a high degree detri-

mental to wheat husbandry, unless artificial

means were resorted to, as in Nubia, foj- supply-

ing the natural deficiency of moisture. Through-
out a great part of the temperate regions of New

Spain the farmers are compelled to adopt the

system of artificial inigation. This is effected

by the agency of canals and reservoirs, which are

supplied from the rivers, and which are so con-

structed that the water may be dispersed at plea-

sure over any and every part of the farms. In

districts where the system of artificial watering

is fully adopted, the fertility of the Mexican

farms is extraordinary, far beyond any thing ex-

perienced in the richest soils of Europe; the

wheat harvest being commonly thirty-five and

forty to one, and some considerable estates yield-

ing even fifty and sixty measures for one mea-

sure of seed. In similar localities, and with land

of equal quality, but where no opportunity has

been provided for watering the fields, the annual

return does not exceed more than fifteen or

twenty for one. Maize is also very extensively

cultivated in Mexico, and from the genial niv
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ture of the cliiuate and the general fertility of

the soil, the returns which it yields to the farmer

are most abundant. Humboldt writes that in

the valley of Mexico the maize harvest yields
two hundred for one. The Indians and Meti-

zoes, who form a large proportion of the inhabi-

tants of the republic, feed on maize and manchol,
or the produce of the cassava plant, the consump-
tion of wheat being principally confined to the

white inhabitants of the towns. In the tempe-
rate and polar districts of the southern hemi-

sphere, tlie order of cultivation is very similar to

that pursued in similar latitudes and elevations

north of the tropics. In America, wheat is com-

monly found in the southern provinces of Bra-

zil, in Buenos Ayres, and in Chili. The same

grain predominates at the Cape of Good Hope,
the flour which it yields being of beautiful

quality, and accompanied by less than the usual

proportion of bran. In Australia, wheat also

forms the principal object of cultivation on the

part of the settlers ;
but in the southernmost por-

tions of that vast island, or rather continent, and

in Van Dieman's land, barley and rye are like-

wise to be found.

Wheat. This is perhaps the most valuable

of all the cerealia. As for the manufacture of

bread, that "
staff of human life," it possesses

qualities superior to any of the other species of

grain.

Tnticum, or wheat, of which there are several

species and varieties, is an annual herbaceous

plant, possessing the usual characteristics of the

graminesE. The seed is a compressed oval, en-

closed in a scaly pericarp, or chaff, from which

it is easily separated. The cotyledonous matter

is separated into halves by a deep gs.

groove (fig. a.), which runs along that ^
side of the grain that, while the plant

"
fflp

was attached to the ear, was placed \jj|f

next to the rachis or stem. On the

other side, which is more convex, is seen

an oval body, where the embryo is a
situated, and where the germ of the fu- f_a
ture plant springs from. The vessels by ^Gy
which the grain was attached to the pa-
rent plant, and by which it was nourished, were

attached to this end of the seed lobe. When the

seed is matiu'ed, these umbilical vessels separate,

the point of separation then closes up, and the

grain may then be easily detached from the chaff

by which it is enveloped. There are two sorts

of wheat generally cultivated in this country,
triticum hybernum, or winter wheat, and triticum

(psfinim, spring or summer wheat.

Ifinter Wheat has a large plump ear, smooth,
or destitute of awn, with a conspicuous bloom,
and a strong, vigorous, and erect stem. It is

Hf)wn in autumn, begins to vegetate and remains

green during the winter, and comes to maturity
towards the end of the following summer. It is

Winter Wheat.

very apt to pass into varieties,

arising from soil, climate, and

modes of culture. Two of the

most marked of them are the

red and white wheat. The red

wheat has a thicker and rougher

envelope, is of a hardier nature

than tlie other, and consequently
more suited for cold and high
situations

;
but it is less produc-

tive, and yields a flour of an in-

ferior quality.

Spring Wheat. This is sup-

posed to have come from the

north of Europe. It is less hardy
than the winter wheat, the stem

is more slender and delicate,

the ear thinner and di-ooping,
and furnished with beards or

awns. This grain, which, in

our uncertain climate, cannot be safely or pro-

ductively cultivated throughout the kingdom, is

yet domesticated in the more southerly and the

midland districts. As its grain is smaller than
that of the common winter wheat, and as its pro-
duce is less abundant, the farmer would not be
led to its cultivation could he be certain of suc-

cess with earlier sown seed, or if, in the progress
of his agricultural operations, the land could al-

ways be got ready for the autumnal sowing. The

principal advantage to be derived from the adop-
tion of summer wheat consists in the security
which it offers against the injurious effects of a

cold and rainy spring ; so that, in situations and
seasons where winter sown wheat is so far in-

jured as to destroy all prospect of a harvest, this

delicate but more rapidly growing species may
be more confidently depended on for yielding
its increase. Some farmers, when they per-
ceive that the seed which they have sown in

autumn fails and goes off in patches from any
untoward causes, are accustomed to rake spring
wheat into the vacant spaces, and wherever the

plants appear weak and thin. By this means
the uniformity of the crop is restored

; and if

the operation has not been delayed beyond the

beginning of April, the spring wheat will be ma-

tured, and ready for the sickle at the same time

with the earlier sown plants. This mixture of

grain is of no consequence to the miller ; but it

would of course be improper to employ the pro-
duce as seed. When spring wheat is sown by
itself, the season for this operation is in April or

the early part of May, from which time onward
the farmer has but little to dread from any se-

verity of weather. It is said that this species of

wheat is not subject to blight, According to

the analysis of Sir II. Davy, the nutritive quality
of this kind is not quite equal to that of winter

wheat, the proportions being 95^ per cent, in the

latter, and only 94 per cent, in the former, of
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R7.

Egyptian or many spiked
Wheat.

tlie entire Inilk of the griiins. The gluten con-
tained in the two kinds varies in a greater degree,
that of winter wlieat being 24, wliile that of

spring sown com is only 19, so that the winter

variety is more eligible for the purpose of the
baker.

Egyptian or many
spiked Wheat (triticum

compositumj. This spe-
cies of wheat, called also

the " corn of abun-

dance," is chiefly culti-

vated in Egypt and some

parts of Italy. It is

supposed to be of Afri-

can origin, and in its

qualities and habits re-

sembles the spring

wheat, above described,
more than any other.

The stem or rachis of

this species is branched,
and bears several ears

or spikelets. The ear

is bearded, and the grains are thinner than those

of winter wheat. This kind will endure the

extremes of moisture, as well as a higli tem-

perature, without injury, so that it is peculiarly

adapted to the climate of the countries where it

is chiefly raised.

Spelt Wheat (triticum spelia). This is con-

jectured to have been the species of wheat used

by the Romans, and the zea of the Greeks, al-

though this latter name has been given to maize,
a grain with which the ancients were totally

unacquainted. This variety is still cultivated

on the continent, and to a considerable extent in

the south of Europe. A coarse soil will produce

it, and it requires less culture and attention than

the finer qualities of wheat. In many parts of

Germany, in Switzerland, in the south of France,
in the north of Africa, and at the Cape of Good

Hope, spelt is raised in considerable abundance.
It is also common in Spain, and is given to

horses instead of barley, when that grain hap-
pens to be scarce. It is said, too, that this va-

riety of wheat is well suited to the climate and
soil of Australia. There are two varieties of

spelt, one with awns, and the other quite bare.

The spike of this latter variety is scantily sup-
plied with grains, which have a very slight en-

velope of chaff, the individual grains, however,
are large and plump. It is almost universally a

spring sown crop, and grows luxuriantly, with
a thick nearly solid culm. The bread made
from it is of a dry quality.

One Seeded TVheat Ctriticum monococcum).
This variety goes under the name of St Peter's

com. It is a very diminutive plant, and the

spike contains only a single row of gTains. It is

cultivated in the more Alpine parts of Switzer-

One Seeded WTienf.

land, and contains less gluten than

ihe common sorts ; on this ac-

count it is less adapted for the

manufacture of bread, and is used

in soups and gruels. The four-

sided form of the ripe ear is so

regular, that it has the appear-
ance of being carved out of ivory.

The stem, from its hardness and

tenatiity, is well adapted for

thatching, for which purpose it is

generally used. Several stalks

grow up from one seed of wheat

deposited in the soil, and the num-
ber varies much according to the

manner of cultivation and other

accidental circumstances. The

power of renewing and multiply-

ing the stems possessed by the

grain-bearing plants, is called tillering by agricul-

turists. In its progress the stalks do not rise

immediately from the germ, but are thrown out

from different points of the infant sprouts while

they are yet in contact with the moist soil. The

increase of plants by this means is often most as-

tonishing, and it is an admirable provision to

repair and counteract the various casualties to

which these plants are liable in the earlier stages

of their progress. Among these casualties not

the least common is that of the. depredations of

the wheat fly (musca pumilionis) . This insect

is in the habit of depositing its eggs in the very
centre of the young plant, and when these are

hatched into larvse, the primary shoot is by these

worms instantly devoured. Did the plant pos-

sess within itself no means of repairing this in-

jury, the whole previous labour of the husband-

man would in this case have been in vain. But
this destruction occurring in the spring of the

year, when the vegetative power of the plant is

in the greatest activity, an effort is produced
somewhat analogous to that of heading down a

fruit tree, shoots immediately spring up from the

divided part, the plant becomes more firmly

rooted, and produces probably a dozen stems and

ears, where, but for the temporary mischief, it

might have sent forth only one.

Several extraordinary facts have been recorded

in connection with the inherent power of mul-

tiplication possessed by these vegetables. Among
others, Kenelm Digby asserted, in 1660, that
" there was in the possession of the Fathers of

the Christian doctrine at Paris a plant of barley,
which they at that time kept as a curiosity, and

which consisted of two hundred and forty-nine
stalks springing from one root or grain, and in

which they counted above eighteen thousand

grains or seeds of barley." In the PhOosophical .

Transactions it is recorded, that Mr C. Miller of

Cambridge, the son of the eminent horticulturist,

sowed, on the 2nd of June, a few grains of com-
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mon red wheat, one of the plants from which
had tillered so much, that on the 8th of August
he was enabled to divide it into eighteen plants,
all of which were placed separately in the ground.
In the course of September and October so many
of these plants had again multiplied their stalks,

that the number of plants which were separately
set out to stand the winter was sixty-seven.
With the first growth of the spring the tillering

again went forward, so that at the end of March
and beginning of April a farther division was

made, and the number of plants now amounted
to five hundred. Mr Miller expressed his opi-

nion, that before the season had too far advanced
one other division might have been effected, when
the number might have been at least quadrupled.
The five hundred plants proved extremely vi-

gorous, much more so than wheat under ordi-

nary culture, so that the number of ears submit-

ted to the sickle was 21,109, or more than forty
to each of the divided plants : in some instances

there were one hundred care upon one plant.
The ears were remarkably fine, some being six

or seven inches long, and containing from sixty
to seventy gi'ains. The wheat, when separated
from the straw, weighed forty-seven pounds and
seven ounces, and measured three pecks and
three quarters, the estimated number of grains

being 676,840.

Such an enormous increase is not of course at-

tainable on any great scale, or by the common
modes of culture

;
but the experiment is of use

as showing the vast power of increase with which
the most valuable of vegetables is endowed, and

which, by judiciously varying the mode of til-

lage, may possibly in time be brought into bene-

ficial action.

The ordinary produce of wheat varies exceed-

ingly, depending much upon the quality of the

soil, the nature of the season, and the mode of

culture. The average produce of the soil of a

country depends, as does every other species of

production, upon the advance of its inhabitants

in knowledge and in the possession of capital.

It has been conjectured, that in the 13th century
an acre of good land in England would produce
twelve bushels of wheat. In two centuries this

rate of produce appears to have greatly increased.

Harrison, writing in 1574, says, "The yield of

our come-ground is much after this rate follow-

ing:
—Throughout the land (if you please to

make an estimate thereof by the acre), in meane
and indifferent years, wherein each acre of ric

or wheat, well tilled and dressed, will yield com-
monlie sixteene or twentie bushels; an acre of

barley, six-and-thirtie bushels ; of otes, and such

like, four or five quartere ; which proportion is

notwithstanding oft abated toward the north, as

it is oftentimes surmounted in the south." The
mean produce in Great Britain, according to

the estimate of Mr Arthur Young, did not, at

the time when he wrote (about fifty yeara ago)

exceed twenty-two and a half bushels per acre.

Other and later writers have calculated the aver-

age at from twenty-four to twenty-eight bushels
;

while the author of the Reports on Agriculture
for Middlesex has asserted, that the medium

quantity in that county is forty bushels, the

highest produce he has known being sixty-eight,

and the lowest twelve bushels per acre. The

land in the county which was the subject of these

Reports, owing to its proximity to the metropo-

lis, may be considered as in a state of high con-

dition, and much beyond the ordinary rate of

fertility. At all times, and in every country,
some situations will be found more prolific than

others, and some individuals will be more suc-

cessful in their agricultural labours. Pliny has

related a case which occurred among the Ro-

mans, where this success was seen in so marked

a degree, that the able agriculturist who, by ex-

celling his countrymen, had rendered himself

the object of envy, was cited before the Cui-ule

Edile and an assembly of the people, to answer

to a charge of sorcery, founded on his reaping
much larger crops from his very small spot oi

ground than his neighbours did from their ex-

tensive fields.
" In answer to this charge Cre-

sinus produced his efficient implements of hus-

bandry, his well-fed oxen, and a hale young wo-

man his daughter, and pointing to them, ex-

claimed. These, Romans, are my instruments of

witchcraft
;
but I cannot here show you my la-

bours, sweats, and anxious cares."

It will easily be conceived that the quantity
of straw must vary considerably from year to

year, according to the seasons, and that this pro-

duce will likewise be generally influenced by the

nature of the soil. It is therefore impossible to

give any certain information upon this point ;

but it will perhaps amount to a near approxima-
tion to the truth, if we consider that for every
twelve bushels of wheat, one load, containing

thirty-six trusses of straw, will be obtained, the

weight of which is 11 cwt. 2 qrs. 8 lbs. The

straw of summer wheat is more agreeable to

cattle than that produced from winter sowing.*
This most important vegetable is not wholly

free from casualties apart from climate. The

principal of these are blight, mildew, and smut,

which we have already explained in the chapter
on the diseases of vegetables.

There are two modes of sowing wheat prac-

tised by agriculturists. The one consists in scat-

tering the grain from the hand over the well-

ploughed fields, and is called sowing broad-cast;

the other is by sowing it in uniform drills, or

dibbling it, and afterwards hoeing and clearing it

fi'om weeds. This latter practice was attempted
in the time of lord Bacon

;
but it was abandoned

*
Libriiry of Useful Knowledge
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on the score of expense. In 1CG9 Evelyn pre-

sented to the royal society a description of a sow-

ing macliine, invented l>y Locatelli, a native of

Italy, who had ohtained a patent for its use in

Spain, having demonstrated its utility by public

experiment. The drill plough, however, says a

recent writer, was not used in England, and was

perhaps quite unknown to a body of men who

are proverbially slow all over the world to adopt

any improvement, till public attention was

awakened to it, in the early part of the last cen-

tury, by the celebrated Jethro TuU, who, after

practically following for some years his own im-

proved plan of husbandry, and thereby proving

its advantages, published a particular account of

his process in the year 1733. This work, which

he entitled "An Essay on Horse-hoeing Hus-

bandry," became highly popular, compelling the

attention of English agriculturists to the sub-

ject, and engaging no less the consideration of

scientific foreigners. The system of Mr Tull

consisted in discarding the old method of scatter-

ing seed upon the land broad-cast, and in substi-

tuting a mode of sowing the grain in straight

rows or furrows, by means of an implement more

perfect than Locatelli's machine, which delivered

the seed at proper intervals, and in the exact

quantity that was found most beneficial. Spaces

of fifty inches breadth were left between the fur-

rows, so that the land could be ploughed or

horse-hoed in these intervals at various periods

during the growth of the crop, the object of these

hoeings being to bring fresh portions of the soil

into contact with the fibrous roots of the plants,

and thus to render every part in turn available

for their nutrition. One material advantage that

results from the new method of husbandry is the

saving which it occasions in seed-corn, and which

is said to amount to five-eighths of the quantity

usually expended in the old method.

A bushel of wheat of the average weight, when

ground into flour, yields the following produce:

Bread Flour,
Fine Pollaril,

Coarse Do.,

Bran,

Loss, .

lbs.

47

4

2J
2

60

The metliod of making loaf bread, simikir to

that used in the present day, was known in the

east at a very early period ;
but neither the pre-

cise time of the discovery, nor the name of the

person to whom mankind is indebted for it, has

been handed down to us. That the Jews knew
how to make bread in the time of Moses, or above

ICiOO years before the commencement of the

Christian era, is evident from the prohibition of

the use of leavened bread during the celebration

of the passover. There is no evidence that loaf

bread was known to Abraham, for in his history

cakes are frequently mentioned, but loaf bread

or leavened bread never. It can scai'cely be

doubted that the Jews learned the art of making
loaf bread from the Egyptians. The Greeks in-

form us that they were taught the method of

making loaf bread by the god Pan. We learn

from 1 lomer that loaf bread was known during
the Trojan war. Pliny tells us that no bakers

existed at Rome till the year 580 after the build-

ing of the city, or about two hundred years be-

fore the commencement of the Christian era.

Before that time bread was made in private

houses, and was the business of the women. The

only substance fit for making good loaf bread is

wheat flour. It is the practice of some to mix
this flour with potatoe starch; such an addition,

however, cannot and ought not to exceed 30 per

cent., otherwise the flour would not be fit for

making bread.

The process of baking consists in mixing wheat

flour with water, and forming it into dough. The

average proportion is two parts of water to three

of flour by weight; but this proportion varies

considerably, according to the age and quality of

the flour. In general the older and better the

flour is, the greater is the quantity of water re-

quired. If the dough, after being thus formed,
be allowed to remain for some time, the sugar of

the farina undergoes a fermentation, being de-

composed into carbonic acid and alcohol. The

gluten which exists in every part of this dough

prevents the carbonic acid from escaping; it

therefore heaves up the dough in every part, and

more than doubles its bulk. The fermentation,

however, does not stop when the sugar is decom-

posed, it continues to act upon the alcohol, and

gradually converts it into acetic imd lactic acids.

The consequence of this last action, which can-

not l>e prevented on account of the slowness of

the vinous fermentation of the dough, is, that it

acquires a sour taste and smell, and if it be baked

in the oven, though the loaf is full of eyes, and

possesses the characters of loaf bread, yet its acid

taste and smell render it disagreeable to the pa-

late, and unfit for the purposes of food. Dough
that has been allowed to ferment in this way is

called Icatcn; hut if a small quantity of this

leaven be mixed with new made dough, and the

mixture laid aside for a few hours, fermentation

commences and goes on much more rapidly, so

that the dough swells to at least twice its ori-

ginal bulk. If it be now put into the oven and

baked, the fermentation is checked before any
acid begins to be formed, and the bread is fuU of

eyes, light, spongy, and sweet.

The ancient Gauls and Spaniards, as Pliny in-

forms us, contrived another method of bringing
on a fermentation in dough. Instead of leaven

they added to the dough a quantity of tlieycart
or harm, which collects on the surface of fer-
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inenting beer. Tliis addition occasions fully as

speedy a fermentation as leaven, and it is not

nearly so apt to give the bread a sour flavour.

About the end of the 17th century the bakers of

Paris began to substitute yeast for leaven. The

jtractice was discovered, and declaimed against.
The faculty of medicine, in 1668, declared it pre-

judicial to the health; and many years elapsed
before the bakers were able to convince the pub-
lic that bread raised by means of yeast is better

than that fermented by leaven. Barm is now

employed in preference to leaven in every civil-

ized country. In this country the yeast used

by bakers is made artificially, chiefly from pota-
toes. The process, according to Dr Thomson, is

nearly aS follows : A certain quantity of salt is

dissolved in water, the temperature of which va-

ries, according to circumstances, from 70° to 100°.

Yeast is mixed with this water, and then a por-
tion of flour is added, but always less than is ul-

timatel}' employed in forming the finished dough.
The mixture is covered up, and set apart in a

warm place. Fermentation begins to be evident

in about an hour. The sponge, so the imperfect

dough is called, begins to swell up in consequence
of the evolution of carbonic acid gas. This gas,

being confined by the adhesive nature of the

gluten, heaves up the sponge to twice its original

bulk. Being no longer capable of containing
this pent up gas, it bursts, and subsides. This

alternate rising and falling of the sponge might
be repeated a great many times; but unless the

baker stops it after the second, or at the utmost

the third dropping of the sponge, the bread inva-

riably proves sour ; he therefore, at this period,
adds to the sponge the remaining quantity of

flour, water, and salt, and incorporates these new
materials with the sponge by a long and labori-

ous course of kneading. After this the dough is

left to itself for a few hours, during which time

it continues in a state of active fermentation,

diffused through every part of it. It is then

subjected to a second, but much less laborious

kneading, in order to distribute the imprisoned

gas as equally as possible through the whole

dough. It is now weighed out into the portions

requisite to form the kinds of bread desired.

These portions are shaped into loaves, and set

aside for an hour or two in a warm situation.

The fermentation still goes on, and gradually ex-

pands the mass to double its fonner bulk. They
are now put into the oven and baked into loaves.

The mean heat of the oven is about 448°. This

heat immediately stops the fermentation; but

the gas already generated is swelled out by the

heat, and gives the loaf its characteristic vesicu-

lar structure. When bread is taken out of the

oven it is lighter than when put in, from the

evaporation of a portion of moisture during the

baking. A portion of the starch, also, is con-

verted into sugar.

RvE (sccale cercale). This

grain has an appearance some-

thing intermediate between

wheat and bailey. The ear is

bearded, and the stem tall and

slender. Four species of this

plant are enumerated, secale

mlhsum, orientale, creticum, and

cereale. The last only is cul-

tivated in Britain. The rais-

ijig of rye was fonnerly much
more practised in this country
than at present. Two centu-

ries ago rye flour, either alone

or mixed with wheaten flour,

formed the common bread of

this country. Now this mix-

ture is only partially used. At

present rye is cultivated by
our farmers principally that they may draw from

it a supply of green food for their flocks. For

this purpose the plants, which are sown in No-

vember, are eaten early in the spring, before they

begin to spindle, which they will do towards the

end of March. After this stage of the growth
has taken place, the succulent quality of the

blade is impaired, it becomes coarse and harsh,

and is no longer agreeable to animals. When
i"ye is left to ripen its seeds, these are, for the

most part, applied in this country to purposes
distinct from human food ; the principal use to

which the grain is put being the preparation of

a vegetable acid, to be employed by tanners in

an operation which they call raising, and where-

by the pores of the hides are distended, so as to

dispose them the more readily to imbibe the tan-

ning principle of the oak-bark, which is after-

wards applied. Rye, when parched and ground,
has been recently used as a substitute for coffee.

It would be difficult, however, to convince any
one accustomed to the use of this grateful beve-

rage, that the grain of home production is ever

likely to take place, at least to any extent, of

the fragrant Mocha bean. In fact rye contains

neither the aromatic nor stimulating properties

which render cofi'ee so grateful.

Rye straw is useless as fodder, but forms an

excellent material for thatching, and is so suit-

able for stuffing horse-collars, that saddlers will

usually pay for it a very good price.

The secale cereale, which is said to be a native

of Candia, was introduced into England many
ages ago. There are two varieties of this species,

occasioned more probably by difference of cul-

ture than by any inherent variation in the plants ;

one is known as winter, and the other as spring

rye.

It was formerly usual to sow rye together

with an early kind of wheat. The harvested

grain, thus necessarily intermixed, was termed

mcslin, from misccllaneaj it also obtained the
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name of mung-corn, corruptly from monk-corn,

liecause bread made with it was commonly eaten

in monasteries.

With the exception of wheat, rye contains a

greater proportion of gluten than any other of the

cereal grains, to which fact is owing its capabi-

lity of being converted into a spongy bread. It

contains, likewise, nearly five parts in every
hundred of ready-formed saccharine matter, and

is in consequence easily convertible into inalt,

and thence into beer or ardent spirit ;
but the

produce of this last is so small, in comparison
with that of malted barley, as to offer no in-

ducement for its employment to that purpose.

Kye has a strong tendency to pass rapidly from

the vinous to the acetous state of fermentation,

and whenever that circumstance has intervened,

it would be vain to attempt either to brew or to

distil it. Unmalted rye meal is mixed in Hol-

land with barley malt, in the proportion of two

parts by weight of the former, with one part of

the latter, and the whole being fermented to-

gether, forms the wash whence is distilled all

the grain spirit produced in that country, and

known throughout Europe as Hollands, Geneva.

There must, however, be some circumstances of

.1 peculiar nature connected with the process, as

conducted by the Dutch distillers, since no at-

tempts made elsewhere have ever been success-

ful in obtaining a spirit having the same good

qualities.

Rye is the common bread-corn in all the sandy
districts to the south of the Baltic sea and the

Gulf of Finland, furnishing abundance of food

for the numerous inhabitants of places which,
without it, must have been little better than

sindy and uninhabited deserts. In these dis-

tricts it not only forms the chief article of con-

sumption, but furnishes a material of some con-

sequence to the export trade of the Prussian

ports.

The peasantry in Sweden subsist very gene-

rally upon rye-cakes, which they bake only
twice in the course of the year, and which, dur-

ing most part of the time, are consequently as

hard as a board. Linnaeus observed a curious

practice in L<apland. One part of rye and two

parts of barley being mixed together, the seed

is committed to the ground as soon as the earth

is capable of tillage in the spring. The barley
shoots up vigorously, ripens its ears, and is

reaped ; while the rye mercl}' goes into leaf with-

out shooting up any stem, its growth being re-

tarded I)y the barley, which may be said to

smother it. After the barley is reaped, the rye
advances in growth, and, without any farther

care of the cultivator, yields an abundant crop
in the following year.

This grain, to which so many human beings
are thus indebted for aliment, is subject to a dis-

ease which, when it occurs, not only deprives it

of all its useful properties as food, but renders it

absolutely noxious, and, it may even be said,

poisonous to man. When thus diseased it is

called by English farmers horned rye, and by
the French ergot, from the fancied resem-

blance to a cock's spur of an excrescence which

the grain then bears. Whenever this disease

has been witnessed, it has usually happened that

a wet spring has been succeeded by a summer
more than ordinarily hot. Tissot, a French

physician, bestowed much attention on this sub-

ject, and upon its melancholy consequences. It

is from him we learn that the excrescence just

mentioned is an irregular vegetation, which

springs from the middle substance, between the

grain and the leaf, growing to the length of an

inch and a half, and being two-tenths of an inch

broad. It is of a brownish colour.

Bread which is made of rye thus diseased baa

an acrid and nauseous taste, and its use is fol-

lowed by spasmodic symptoms and gangrenous
disorders. These effects cannot by any means be

classed among imaginary evils. In 1596 an epi-

demic prevailed in Hesse, which was wholly as-

cribed to the use of homed rye. Some of the

persons who had unfortunately partaken of this

food were seized with epilepsy, the attacks of

which, for the most part, ended fatally; of others,
who became insane, few ever fully recovered the

proper use of their senses; wliile some, who
were apparently restored, were liable through
life to periodical returns of their disorder.

Similar calamities were experienced in differ-

ent parts of the continent at various times, be-

tween 16-18 and 1730, and these visitations have

been recorded by Burghart, Hoffman, and others.

In 1709, this diseased condition of the rye oc-

curred in a part of France to siich a degree, that

in consequence of it no fewer than five hundred

patients were at one time under care of the sur-

geons at the public hospital at Orleans. The

symptoms first came on with all the apparent

characteristics of drunkenness, after which the

toes became diseased, mortified, and fell off. The

disorder thence extended itself up the leg, and

frequently attacked the trunk, and this some-

times occurred even after amputation of the dis-

eased limbs had been performed, with the vain

hope of stopping the progress of the disorder.

The poisonous quality of homed rye is not

exerted upon human beings alone, both insects

and larger animals having been fatally affected

by it; even flies, that merely settled casually

upon the grain, have been killed by that means;
and deer, swine, and different kinds of poultry,

upon which experiments were tried, all died

miserable deaths, some in strong convulsions,
and others with mortified ulcers. These cir-

cumstances must have been truly appalling by
their severity and the frequency of their recur-

rence. Few evils, however, are wholly of an
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unmixed character, and this ona is not of the

number. Ergot of ri/e, which was formerly pro-
ductive of so much misery, has since found ad-

mission as a medicine into our pharmacopseias;
it acts powerfully on the uterus, and is now, in

the hands of skilful and honest practitioners, ren-

dered subservient to the interests of society.
Homed rye is of very rare occurrence in Great

Britain.

B.inLEr (hordcum). This species of grain
has a seed of a slenderer form, and a rougher
covering or husk than tliat of wheat; the awn
too is larger and more serrated than any of the

other species of com. Barley diiFera still more
from wheat in containing more farina or starch,
much less gluten, and about 7 per cent, of un-

corabincd saccharine matter, which latter wheat
does not possess previous to germination.

Next to wheat, barley is in this country the

most important grain, being used chiefly in the

formation of fermented liquors and spirits.

There are four distinct species of barley, besides

numerous varieties : hordeum vulgare, or spring

barley ; hordeum hexasticon, winter or square

barley; hordeum distichon, long-eared barley;
hordeum zeocriton, sprat or battle-dore barley.
The Egyptians have a tradition that barley

was the first of the cerealia made use of by man,
and trace its introduction to their goddess Isis.

The native country of barley, however, is as

little known as that of wheat. Some travellers

have mentioned it as being produced in a wild

state in distant parts of the world
;
but there is

reason for believing that all statements to this

effect have been founded in error, since the har-

diest varieties of the cultivated grain have never

yet been seen to propagate themselves during
two following years. The seed of cultivated bar-

ley, when chance-sown, will indeed produce

plants; but the grains which these bear are

rarely, if ever, seen to germinate. Some grasses
which have been placed by botanists in the same

genus with barley, bear to it a strong outward

resemblance
; yet none of them can, by any de-

gree of culture, be brought into use as human

food, nor indeed be made to exhibit any marked

improvement. One of these grasses, the hordeum

murinum of Linnieus, known commonly as wall-

barley, bears the nearest resemblance of any to

the cultivated plant.
In one respect barley is of more importance to

mankind than wheat. It may be propagated
over a wider range of climate, bearing heat and

drought better, growing upon lighter soils, and

coming so quickly to maturity, that the short

northern summers, which do not admit of tlie

ripening of wheat, are yet of long enough dura-

tion for the perfection of barley. It is the latest

gown, and the earliest reaped of all the summer
Brains. In warm countries, such as Spain, the

fiirmorg can gather two harvests of barley within

the year, one in the spring from winter-sown

grain, and the other in autumn from that sown
in summer. Barley sown in June is commonly
ready for the sickle in three months from the

time of the seed being committed to the ground;
and in very northern climates the period neces-

sary for its growth and perfection is Siiid to be

of still shorter duration. Linnseus relates, in hia

tour in Lulean Lapland, that on the 28th of July
he observed the commencement of the barley

harvest, and although the seed was sown only a

few days before midsummer, that the grain was

perfectly ripe, the whole process having thus oc-

cupied certainly not longer than six weeks.

Tlie property of not requiring moisture ad-

mirably fits barley for propagation in those

northern countries, where the duration of sum-

mer is limited to a very few months in the year,

and where wet is of very rare occurrence from

the time when the spring rains are over, at the

end of May or the beginning of June—after

which period the seed-time commences—until

the autumnal equinox, previous to which the

harvest is reaped.

So hurtful is excessive moisture to the plants,

that even heavy dews, if of frequent occurrence,

are found injurious. Wet is detrimental at all

periods ;
but the mischief is exhibited in a very

different manner, according as it occurs before or

after the formation of the ear. If, during the

former stage, the leaves, as already mentioned,
will become yellow and sickly, and the ears will

probably not make their appearance ; whereas,
if these should already have been formed, and

completely filled when visited by rain, the grain
will sprout in the ear

;
and should the weather

wliich follows be warm and genial, this growth
will be so rapid that the ears will put on the ap-

pearance of tufts of grass. Barley is besides

very liable to be beaten down by rain and to

lodge ;
and should this occur after the filling of

the ear, germination of the grains will take place

to such a degree, that the first growth will be

completely rotted and destroyed by the second.

Gentle showers, however, if of short continuance,
and if they do not happen either very early after

tlie plant is above the ground, or during the time

of blooming, or when the ear is full, are rather

beneficial than hurtful. It is worthy of remark

that the very quality which renders barley so

precarious a crop in unsettled climates, imparts
to it likewise its chief value. The facility with

which the grain is made to germinate is favour-

able to the operation of converting it into malt,

which is, in fact, simply the process of germina-
tion induced and carried forward up to and not

beyond the point when the maximum quantity
of saccharine matter is developed in the grain.

Spring Barley—Hordeum vulgare
—is the

kind most commonly cultivated in England. Of
this species farmers distinguish two sorts ; ona
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Spriug Barluy.

the common, and tlie other the

rath-ripe barley. These, in

fact, are the same i>lant, the

latter being a variety occasioned

by hmg culture upon warm

{;;ravelly soils. If seeds of this

kind are sown in cold or strong

land, the plants will ripen

nearly a fortnight earlier than

seeds tiiken from other strong;

land
;
but this holds good only

during the first year. This

variety is said in extraordinary
seasons to have been returned

to the barn within two months
in this country. Siberian bar-

ley, another variety, was

brought into culture in the

year 1 7G8, by Mr Haliday, who
received a very small portion
out of about a pint of seed which had been pre-
sented by a foreign nobleman to the London

Society for the Encouragement of Arts. This

variety exhibits, on first coming up, a broader

blade, and is of a deeper green than common bar-

ley. The ears are shorter, containing only from

five to nine grains in length, while the com-

mon sort has from nine to thirteen grains. Si-

berian barley arrives at maturity about a fort-

night earlier than other kinds.

Winter or Square *"•

Barley, called also Bear,
or Bigg—Hordeum hcxas-

tichon—is the second spe-

cies, (|3). This is rarely
cultivated in the south-

ern parts of England;
but ill thenorthemcoun-
ties and in Scotland is

very generally sown,

beingamuchmore hardy
plant than spring barley.
The grains are large and

plump, and the spike is

thicker and shorter than

the last-described spe-

cies, being seldom longer
than two inches, and

square. Maltsters in the

southern division of the

kingdom are of opinion that this bariey does
not answer their purpose so well as that more
usually cultivated among them, while in Scot-
land this idea is considered to be an unfounded
prejudice.

The number of grains in each ear is greater
than are found on spring barley in the propor-
tion of three to two, one ear frequently yielding
forty or more grains. These are disposed in six

rows, two of these being on each of two sides,
and one row on each of the other sides.

Winter or Square Barley.

Lung-Eared Barley.

LONQ-EARED BaRLEY,
sometimes called Two-

rowed Barley—Hordeum

distichon—ispartially culti-

vated in every part of Eng-

land, and is a very good sort.

Some persons object to it,

that the ears being long and

heavy, it ismore apt to lodge

than other kinds. The

grains are regularly dis-

posed in a double row,

lying over each other like

tiles on a roof, or like the

scales of fishes. The ear is

somewhat flatted, being

transversely greater in

breadth than in thickness.

The husk of the giain is

thin, and its malting qua-

lities are excellent.

Sprat or Battledorb Barley—Hordeum

zeocriton—^lias shorter and broader ears than

either of the sorts already described ;
its awns or

beards are longer, so that birds cannot so easily

get out the grains, which also lie closer together

than those of other kinds. Sprat barley seldom, if

ever, grows so tall as either of the other species,

and its straw is not only shorter, but coarser, so

as to render it not desirable for use as fodder.

It was formerly the universal practice in this

country to sow barley in the spring. The end

of March or beginning of April was the more

usual time, but the sowing was sometimes de-

ferred to the beginning of May. The practice in

this respect has somewhat varied of late, and a

more early season has been chosen for sowing, so

that it is not uncommon for the process to be

performed in January, under the idea that the

produce in such cases is greater. In the county
of Norfolk, where the cultivation of barley is

carried forward very extensively, and with the

greatest skill, the farmers were formerly guided
in their choice of seed time by a maxim which

had long been handed down to them from father

to son :
—

" When the oak puts on his gosling gray,
'Tis time to sow biirley night and day ;"

meaning, that when the oak exhibits the gray

appearance which accompanies the bursting of

its buds, a few days preceding the expansion of

the leaves, it is then improper to lose any time

in getting their seed-barley into the ground. The

budding and leafing of the birch trees is, in Swe-

den, considered an indication of the proper time

for barley-sowing. In different countries there

are, of course, different natural guides in the

operations of husbandry ; but an intelligent and

observing farmer, in every country, will not fail

to regard those which have been sanctioned by
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experience; while the agi-iculturist, who is bound

by a servile adherence to particular months and

even weeks for his operations, will unwisely treat

as old saws such relics of the practical skill of

our forefathers as the lines we have quoted. Lin-

nseus, the great Swedish naturalist, constantly
exhorted his countrymen to observe at what time

each tree unfolds its buds and expands its leaves.

In our own country, Mr Stilliugfleet, an eminent

naturalist, made a series of very accurate obser-

vations upon this interesting appeai'ance of the

spring. A farmer who would keep a calendar of

Nature in the same manner for a few years, and
at the same time register his days of sowing and

the issue of his harvest, would secure, no doubt,
a valuable collection of rules for his guidance,

peculiarly applicable to the exact circumstances

of situation and soil amidst which he pursues his

calling.

The produce of barley, according to the qua-

lity of the soil, is ft-om three to four quarters to

the acre. A larger produce is not unfrequent;
and even so much as seven quarters have been

reaped in very favourable seasons and situations.

The average weight of a Winchester bushel of

barley is between fifty and fifty-one pounds, and

the same measure of bigg weighs but little more

than forty-six pounds. It is very seldom that

the former is found to weigh beyond fifty-two,

or the latter beyond forty-eight pounds to the

bushel. The average length of a grain of barley,

taking the mean of many thousand measure-

ments, is 0.345 inch, while that of a grain of

bigg is 0.3245 inch. The medium length of

these two species gives, therefore, as nearly as

possible one-third of an inch, which agrees with

the lowest denomination or basis—the barley-
corn of our linear measure.

The pui-poses to which barley is principally

applied in this kingdom are those of brewing and

distilling. Some portion is still brought more

directly into consumption as human food
; but

this portion, for the most part, now undergoes
the previous process of decortication (removal of

the bark), whereby it is converted into what is

called Scotch or pearl barley. This grain, in its

raw state, is also used to some extent for feeding

poultry and fattening swine, for which latter

purpose it is commonly converted into meal.

The ancients were accustomed to feed theirhorses

upon bailey, as is the case among the Span-
iards to the present day; and Pliny relates (Book
xviii. c. 7,) that the Roman gladiators were
called Ilordearii, from their use of this grain as

food.

The use of bailey in the preparation of a fer-

mented liquor dates from the very remotest

times. The invention of this preparation is as-

cribed to the Egyptians by ancient Greek wri-

ters, one of whom, Dioscorides, attributes the

iTrst cultivation of barley to the same people,

under the guidance of Osiris; while Herodotus

informs lis that the people of Egypt, being with-

out vines, made their wine from barley. Pliny,
in his Natural History, gives the Egyptian name
of this liquid as Zythum. An intoxicating li-

quor is still made from this grain, both in Egypt
and Nubia, to which the name of houzah is given.

This is of very general consumption among the

lower rank of people. Burckhardt observed an-

other use to which barley is applied in the lat-

ter country. The green ears are boiled in water,

and served up to be eaten with milk. Among
the Greeks beer was distinguished as barley wine,

a name which sufficiently identifies the intoxi-

cating property of the liquid, and the material

whence this was drawn. From a passage in Ta-

citus we learn that the German people were, in

his day, acquainted with the process of preparing
beer from malted grain ;

and Pliny describes a

similar liquid under the name of Cerevisia, an

appellation which it retained in Latin books of

more recent date. It farther appears that malt

liquor has formed an article of manufacture and

consumption in this country for a period at least

coeval with the time of Tacitus
;
but we do not

know whether any one kind of grain was exclu-

sively employed in its preparation, or whether

wheat and barley were not used for the purpose,
either indiscriminately or in conjunction.
The general drinks of the Anglo-Saxons were

ale and mead: wine was a luxury for the great.

In the Saxon Dialogues preserved in the Cotton

Library in the British Museum, a boy, who is

questioned upon his habits and the uses of things,

says, in answer to the inquiry what he drank—
" Ale if I have it, or water if I have it not." He

adds, that wine is the drink " of the elders and

the wise." Ale was sold to the people, as at this

day, in houses of entertainment ;

" for a priest

was forbidden by a law to eat or drink at ceape-

aUthetum, literally, places where ale was sold."

After the Norman conquest, wine became more

commonly used ;
and the vine was extensively

cultivated in England. The people, however,
held to the beverage of their forefathers with

great pertinacity ;
and neither the juice of the

grape nor of the apple were ever general favour-

ites.
" The old ale knights of England," as

Camden calls the sturdy yeomen of this period,

knew not, however, the ale to which hops in the

next century gave both flavour and preservation.

Hops appear to have been used in the breweries

of the Netherlands in the beginning of the four-

teenth century. In England they were not used

in the composition of beer till nearly two centu-

ries afterwards. It has been affirmed that the

planting of hops was forbidden in the reign of

Henry VI. : and it is certain that Henry VIII.

forbade brewers to put hops and sulphur into

ale. In the fifth year of Edward VI., thc>

roval and national taste appeai^ to have
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changed; for privileges wore then granted to

hop-grounds.
In the reign of Jaraes I. the plant was not suf-

ficiently cultivated in England for the consump-
tion

;
as there is a statute of 1G08 against the im-

portation of spoilt hops. In 1830, there were

40,727 acres occupied in the cultivation of hops
in Great Britain.

Of barley, there are above thirty million bush-

els annually converteil into malt in Great Bri-

tain ; and more than eight million barrels of beer,

of which four-fifths are strong beer, are brewed

yearly. This is a consumption, by the great

body of the people, of a favourite beverage which

indicates a distribution of the national wealth,

satisi'actory by comparison with the general po-

verty of less advanced periods of civilization in

our own country, and with that of less industri-

ous nations in our own day.*
Malt. This term is applied to barley, or

other grain, which has been made to germinate

artificially to a certain extent, after which the

process i^ stopped by the application of heat.

In the manufacture of malt, the barley is steeped
in cold water for a period which, as regulated by
law, must not be less than forty hours, but be-

yond that period the steeping may be continued

as long as is thought proper. There it imbibes

moisture and increases in bulk, while at the

same time a quantity of carbonic acid is emitted,
and a part of the substance of the husk is dis-

solved by the steep water. The proportion of

water imbibed depends partly on the barley, and

partly on the length of time that it is steeped.
From the average of a good many trials, it ap-

pears that the medium increase of weight from

steeping may be about 47 lbs. in every 100 lbs.,

the average increase of bulk is about a fifth. The
carbonic acid emitted while the barley is in the

steep, is inconsiderable, and probably is derived

from the oxygen of the steep water. The water

gradually acquires a yellow tinge and the smell

and taste of water in which straw has been

steeped ; these qualities are derived from the ex-

tractive matter of the husks of the barley.
After the grain has remained a sufficient time

in the steep, the water is drained off, and the bar-

ley thrown out of the cistern upon the malt floor,

when it is formed into a rectangular heap about
sixteen inches in depth, called the couch. In this

situation it is idlowed to remain aliout twenty-one
hours. It is then turned bymeans of wooden sho-

vels, and diminished alittle in depth. This turning
is repeated twice a day, oroftener, and the grain is

spread thinner and thinner, till at last its depth
does not exceed a few inches. When placed on
the couch it begins gradually to absorb oxygen
from the atmosphere, and to convert it into car-

Ijonie acid, at first very slowly, but afterwards

'
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more rn]Mdly. The temperature at first, the

same with that of the internal air, begins slowly
to increase, and in about 9G hours the grain is at

an average about 10° hotter than the surround-

ing atmosphere. At this time the grain, which

had become dry on the surface, becomes again so

moist that it will wet the hand, and exhales at

the same time an agreeable odour, not unlike that

of apples. The appearance of this moisture is

called sweating. A small portion of alcohol ap-

pears volatilized at this period. The great ob-

ject of the maltsmen is to keep the temperature
from becoming excessive. This they do by fre-

quent turning. The temperature which they
wish to preserve varies from 55° to 02° accord-

ing to the diff^erent modes of malting pursued. At

the period of the sweating, the roots of the grain

begin to appear, at first hke a small white pro-

minence at the bottom of each seed, which soon

divides itself into three rootlets, and increases in

length with very great rapidity, unless checked

by turning the malt. About a day after the

sprouting of the roots, the rudiments of the fu-

ti;re stem, called acrospire by the maltsters,

may be seen to lengthen. It rises from the same

extremity of the seed with the root, and ad-

vancing within the husks, at last issues from the

opposite end; but the process of malting is

stopped before it has made such .progress.

As the acrospire shoots along the gi"ain, the ap-

pearance of the kernel, or cotyledon, undergoes a

considerable change. The glutinous and muci-

laginous matter is taken np and removed, the

colourbecomes white, and the texture so loose that

it crumbles to powder between the fingers. The

object of malting is to produce this change ; when
it is accomplished, which takes place when the

acrospire has come nearly to the end of the seed,

the process is stopped by drying the malt upon
the kiln, at firet with a temperature of 90°

increased slowly to 140° or higher, according to

circumstances. The malt is then cleaned, to se-

parate the rootlets, which are considered as in-

jurious. By this process of malting, barley in-

creases in bulk from two to three per cent, and

decreases in weight about twenty percent., twelve

parts of which however is merely water evapo-
rated by the kiln drying. The remaining eight

parts of loss consist of extract carried off in the

steep water, the roots separated in cleaning, and

loss by attrition on the floor and otherwise.

The malt thus prepared is next ground in a

mill, and infused in the mash tun with somewhat
more than its own bulk of water, of a tempera-
ture from 160° to 180°. After a few hours the

infusion is drawn oiF, and more hot water added.

TVort has a brownish yellow colour, a luscious

sweet taste, a peculiar smell, and when pure is

perfectly transparent. The water of the wort
holds in solution a saccharine matter analogous
in cvcrv respect to sugar— starch, in greater or

2 R
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less quality according to the quality of the malt
—a small proportion of gluten, and mucilage in

considerahle quantity. The wort is afterwards

boiled with hops, which ai'e the pericarpsand seeds

of thefemale flower of the humulus lupu!ii.s,a dioe-

cious plant of the family of urticea. The use of

the hops is partly to communicate a peculiar

flavour, from the essential oil which they con-

tain, partly to neutralize the sweetness of the

saccharine matter by the bitter principle which

theycontain,and partly to counteract the tendenc}"'

which wort has to I'un into acidity. The wort

is now placed in flat vessels to cool, and when

brought dowTi to 62° is then put into a deep vat

or fermenting tun. When fermentation takes

place, the temperature rises, a scum collects on
the surface, and the whole ingredients assume a

new action. In order to induce and accelerate

this fermentation, a quantity ofyea«Hs added, in

proportion ofabout a gallon to every three barrels

of wort. In ale wort the rise of temperature is

about 15°, in stronger wash, for the purpose of

distillation, the increase of temperature is some-

times 60". The fermented liquor is also speci-

fically lighter than the wort, and now contains

alcohol in place of the displaced saccharine mat-

ter of which it was originally for the most part

composed.
Oats (avena). This grain differs in its ex-

ternal appearance from wheat, barley, or rye,

especially in the form of the ear. The ear is a

panicle formed by the rachis, dividing into nu-

merous branches, the large ones being at the base,

while towards the top they gradually decrease,

thus fonning a conical or tapering figure. While

the ear is yet recent the branches are erect ; but

as the seeds advance towards maturity, and be-

come full and heavy, they assume a dependent
form. By this position the air and light has

more free access to the ripening grains, while the

rain washes off the eggs or larviE of insects that

would otherwise prey upon the young seeds.

From these circumstances, as well as from the

nature of the plant generally, oats are found to

be of such a hardy nature as to thrive in soils

and climates where the other grains cannot be

raised. Cold and wet climates are not unfavour-

able to the production of oats ; while, on the con-

trary, extreme heat and drought render this grain

liusky and tasteless. We accordingly find the

oat thriving in great luxuriance in northern cli-

mates, while it cannot be cultivated with any
success in the southern parts of the temperate
zone. Even in the south of England the pro-

duce is inferior to that which is obtained in the

more northern districts and in Scotland.

There are now no means of ascertaining the

period when oats were first introduced into p]ng-

land ; indeed some suppose that this grain is in-

digenous to the country.
Avena Saiiva. Of this, the species most com-

monly cultivated, there are several varieties, as

the bearded or long black oat, a; the white oat,

b; the red oat, and the naked or pilcorn.
The best variety of oats produced in Great

Brit<ain is unquestionably the potatoe oat. Of
this kind the first plants were discovered grow-
ing accidentally on a heap of manure in company
with several potatoe plants, the growth of which
was equally accidental

; and it is to this circum-

stance that the distinctive name of this variety
is owing. To an occurrence thus purely acci-

dental, and which might well have passed unno-

ticed, we are indebted for decidedly the best and

most profitable variety we possess of this useful

grain. It requires to be sown on land in a good
state of cultivation, when the grains on ripening
will be found large, plump, and firm, often

double, and of a quality which insures for the

com a higher price in the market than is given
for any other variety. It also yields an abun-

dant produce of straw. Potatoe oats form al-

most the only kind now cultivated in the north

of England and the lowland districts of Scot-

land.

The seed-time of oats is almost universally in

March and April. The grain is scattered broad-

cast, in the large proportion of from four to six

bushels to the acre, the medium produce of which

is from forty to fifty bushels.

The nutritive quality of oats is smaller in a

given weight than that ofany other cereal grains.
In oats of the best ([uality it does not exceed 75

per cent., while that of wlicat is 95^- per cent.

The very small proportion of saccharine matter

ready formed in oats renders it very difficult and

unprofitable to convert this grain into malt.

Brewers at the present day do not employ oats

in the preparation of any kind of beer. In former

times, when the public taste was different from

what it is at present, a drink called mum was

manufactured for sale, and in the preparation of

this liquid oatnifiiil was employed. The princi-

pal use now made of oats in the southern divi-

sion of the kingdom is the feeding of horses, for

which purpose the grain is admirably adapted ;

a large quantity of this grain is farther consumed

in the fattening of poultry. The deer of Henry
VIII. were fed with oats. In the privy purse

expenses of this king (published by Mr Nicolas),

is the following entrj- :
—" Paied to the keper of
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Grenewiche parke for xiiij lode of hey And for

ri lode of Oots, for the relief of the dere there,

And for the carriage thereof, y]li. ijs. v'md."

Oatmeal, prepared by various processes of cook-

ing, composes at this day a large proportion of

tlie food of the inhabitants of Scotland, and par-

ticularly of the better-fed portion of the labour-

ing cLisses. Oaten cakes, too, are much used in

Lancasliire.

The wild oat, which is certainly indigenous to

tliis country, is found to be a very troublesome

weed. It is said that tlie seed wiU remain buried

under the soil during a century or more without

losing its vegetating power; and that ground
which has been broken up, after remaining in

grass from time immemorial, has produced the

wild oat abundantly.
The Anglo-Saxon monies of the abbey of St

Edmund, in tlie eighth century, ate barley bread,

liecause the income of the establishment would

not admit of their feeding twice or thrice a-day
on wheaten bread. The English labourers of

the southern and midland counties, in the latter

part of the eighteenth century, refused to eat

bread made of one-third wheat, one-third rye,

and one-third barley, saying, tliat "they had lost

their rye-teeth." It would be a curious and not

unprofitable inquiry, to trace the progress of the

national taste in this particular. It would show
that whatever privations tlie English labourer

may now endure, and whatever he has endured

for many generations, he has succeeded in ren-

dering the dearest kind of vegetable food the gen-
eral food of the country; this single circumstance

is a security to him against those sufferings from

a^'tual famine which were familiar to his fore-

elders, and wliich are still the objects of conti-

nual apprehension in those countries where the

labourers live upon the cheapest substances.

Wages cannot be depressed in such a manner as

to deprive the labourer, for any lengtli of time,
of the power of maintaining himself upon the

kind of food which haiiit has made necessary to

him ; and as the ordinary food of the Englisli
labourer is not the very cheapest that can be got,
it is in his power to have recourse for a while to

less expensive articles of subsistence sliould any
temporary scarcity of food, or want of employ-
ment, deprive him of his usual faro—an advan-

tage not possessed by his Irish feUow-subjects,
to whom the failure of a potatoe crop is a matter

not of discomfort merely, but of absolute starva-

tion.

Pierce Plowman, a writer of the time of Ed-
ward III., says, tliat lehen the new corn began to

be sold,

" Woulde no begjyar eat bread tliat in it bcfincs wcrn,
But of coket, and el:-mantyne,or else clcne wlicate.'*

,
Tliis taste, however, was only to be indulged
"when the new com began to be sold ;" for tlien

a short season of plenty succeeded to a long pe-

riod of fasting
—the supply of corn was not equal-

ized througliout the year by the provident effects

of commercial speculation. The fluctuations in

the price ofgrain, experienced during tliis period,
and wliich were partly owing to insufficient agri-

cultural skill, were sudden and excessive. On
the securing of an abundant harvest in 1317,

wheat, the price of which had been so high as

80^., fell immediately to 6s. Qd. per quarter.

The people of those days seem always to have

looked for a great abatement in the price ofgrain
on the successful gathering of every harvest; and

the inordinate joy of our ancestors at their har-

vest-home—a joy which is faintly reflected in our

own times—proceeded, there is little doubt, from

the change which the gathering of the crops pro-

duced, from want to aliundance, from famine to

fullness. That useful class of men, who employ
themselves in purchasing from the producers that

they may sell again to the consumers, was then

unlvnown in England. Immediately after the

harvest, the people bought their corn directly

from the farmers at a cheap rate, and, as is

usual under such circumstances, were improvi-
dent in the use of it, so that the supply fell short

before the arrival of tlie following harvest, and

prices advanced out of all proportion.

In a valuation of Colcliester, in 1296, almost

every family was provided with a small store of

barley and oats, usually about a quarter or two

of each. Scarcely any wheat is noticed in the

inventory, and very little rye. The corn was

usually ground at home in a handmill or quern;

although wind and water mills were not uncom-

mon. The general use of the latter machines

was probably prevented by the compulsory laws

by which the tenant was under an obligation tu

grind his corn at the lord's mill
; and, therefore,

to evade the tax called mullure,the labour of the

liandmill was endured. In WiclifFs translation

of the Bible we find a passage in the 24th chap-
ter of St Matthew thus rendered :

" Two wym-
menschulen (shall) begryndyngeinonequeme."
Hanison, the historian, two centuries later, says,

that his wife ground her malt at home upon her

quern. In the present authorized version of the

Bible, published more than half a century after

Harrison, the word "quern" yields to "mill."

By that time, probably, the trades of a miller

and a baker were freely exercised
;
and the lord's

mill and the coi-poration oven had been super-
seded by the competition growing out of increas-

ing capital and population.

The Reformation and the discovery of America
were events tliat had a considerable influence

upon the condition of the great body of the people
in England. The one drove away the inmates

of the monasteries, from whence the poor were
accustomed to receive donations of food; the

other, by pouring the precious metals into Eu-
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rope, raised the price of provisions. In the Litter

half of the sixteenth century, wheat- was three

times as dear, both in England and France, as in

the fonner half. The price of wheat, upon an

average of years, varied very little for four cen-

turies before the metallic riches of the New
World were brought into Europe; upon an

average of years it has varied very little since.

The people of the days of Henry VIII. felt the

change in the money-value of provisions, al-

though the real value remained the same
;
and

they ascribed the circumstance to the dissolution

of the monasteries.

When wheat was fourteen-pence a bushel, it

was probably consumed by the people in seasons

of plenty, and soon after harvest. During a por-
tion of the year there is little doubt that the

English labourers had better food than the Frencli,

who, in the fifteenth century, were described by
Fortescue thus :

"
They drynke water, they eate

apples, with bred right brown, made of rye."

Locke, travelling in France in 1678, says of the

peasantry in his journal,
" Their ordinary food,

rye bread and water." The English always dis-

liked what they emphatically termed "changing
the white loaf for the brown." They would

have paid little respect to the example of Masi-

nissa, the African general, who is described by
Polybius as eating brown bread with a relish at

the door of his tent. Their dislike to brown
bread in some degree prevented the change which

they proverbially dreaded. In the latter part of

the sixteenth century, however, this change was

pretty general, whatever was the previous con-

dition of the people. Harrison says, speaking
of the agricultural population,

" As for wheaten

bread, they eat it when they can reach unto the

price of it, contenting themselves, in the mean-

time, with bread made of oates or barlie, a poore

estate, God wot !" In another place he says,
" The bread throughout the land is made of such

graine as the soil y leldeth ; nevertheless, the gen-
tilitie commonlie provide themselves sufficiently

of wheate for their own tables, whilst their house-

hold and poore neighbours, in some shires, are

inforced to content themselves with rie or bar-

lie." Harrison then goes on to describe the se-

veral sorts of bread made in England at his day,
viz. manchet, cheat, or wheaten bread ; another

inferior sort of bread, called ravelled, and lastly,

brown bread. Of the latter there were two sorts :

" One baked up as it cometh from the mill, so

that neither the bran nor the floure are any whit

diminished. The other hath no floure left there-

in at all
; and it is not only the woi-st and weak-

est of all the other sorts, but also appointeil in

old time for servants, slaves, and the inferior kind

of people to feed upon. Hereunto, likewise, be-

cause it is drie and brickie in the working, some

odd a portion of ric-me;vle, in our tim^, whereby
the rough drincsse thereof ia somewhat (jualified.

and then it is named mescelin', that is, brcal

made ofmingled come." In the household book
of Sir Edward Coke, in 1590, we find constant

entries of oatmeal for the use of tlie house, be-

sides " otmell to make the poore folkes porage,"
and "rie-meall, to make breade for the poore."
The household wheaten bread was partly baked
in the house and partly taken of the baker. In
that year it appears, from the historian Stow,
that there was a great fluctuation in the price of

corn
;
and he particularly mentions the price of

oatmeal, which would indicate that it was an

article of general consumption, as well in a li-

quid form, as in that of the oat-cakes of the north

of England.
In 1626, Charles I., upon an occasion of sub-

jecting the brewers and maltsters to a royal li-

cense, declared that the measure was "for the

relief of the poorer sort of his people, whose
usual bread was barley ;

and for tne restraining
of innlieepers and victuallers, who made their ale

and beer too strong and heady." The grain to

be saved by the weakness of the beer was for the

benefit of the consumers of barley-bread.
At the period of the Revolution (1689) wheat-

en bread fonned, in comparison with its present

consumption, a small proportion of the food ot

the people of England. The following estimate

of the then produce of the arable land in the

kingdom tends to prove this position. This es-

timate was made by Gregory King, whose sta-

tistical calculations have generally been consi-

dered entitled to credit.

Busliels.

14,000,000

10,000,000

Wheat,
Rye,

Barley,

Oats,

Pease,

Beans,

Vetches,

27,000,000

16,000,000

7,000,000

4,000,000

1,000,000

In all, . . . 73,000,000

At the commencement of the last century
wheaten bread became much more generally used

by the labouring classes, a proof that their con-

dition was improved. In 1725, it was even used

in poor-houses in the southern counties. The
author of " Three Tracts on the Corn Trade,"

published at the beginning of the reign of George

III., says, "It is certain that bread made of

wheat is become much more generally the food

of the common people since 1689, than it was

before that time ;
but it is still very far from

being the food of the people in general." He then

enters into a very curious calculation, the results

of which are as follow : The whole number of

people is 6,000,000, and of those who eat

Wheat, tlie number is, . 3,750,000

Barley, .
• . 739,000

Rye, ... I 888,000

Oat'f, . . . 023,000

Tutal, 6,000,000
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Tills calculation applies only to Knglanil and

Wales. Of the number consuming wheat, tlie

proportion assigned to the northern counties of

Yorl<, Westmoreland, Durham, Cumberland,
and Northumberland, is only 30,000. Eden, in

his History of the Poor, says,
" About fifty years

ago (this was written in 1797), so small was the

quantity of wheat used in the county of Cum-

berland, that it was only a rich family that used

a peck of wheat in the course of the year, and

that was used at Christmas. The usuiil treat

for a stranger was a thick oat-cake (called haver-

bannock
)
and butter. An old labourer of eighty-

five remarks that when he was a boy he -was at

Carlisle market with his father, and wishing to

indulge himselfwith a penny loafmade of wheat-

flour, he searched for it for some time, but could

not procure a piece of wheaten bread at any shop
in the town."

At the time of the Revolution, according to

the estimate ofGregory ICing, 14,000,000 bushels

of wheat were grown in England. In 1828, ac-

cording to the estimate of Mr Jacob, in his Tracts

on the Corn Trade, 12,500,000 quarters, or

100,000,000 bushels were grown. The popula-
tion of England at the Revolution was under

five millions, so that each person consumed about

tlu-ee bushels annually. The population, at the

present time, is under fifteen millions, so that

each person consumes about seven bushels an-

nually.
Rice (oryza sativa) . This is a panicled grass,

bearing, when in ear, a

nearer resemblance to bar-

ley than to any other of the

corn-plants grown in Eng-
land. The seed grows on

separate pedicles springing
from the main stalk ;

each

grain is terminated with an

awn or beard, and is in-

closed in a rough j^eUow

husk, the whole forming a

spiked panicle. The stalk

is not unlike that of wheat,
but the joints are more nu-

merous. The farina of rice

is almost entirely composed
of starch, having little or

no gluten, and being with-

out any ready formed sac-

charine matter. The outer

husk clings with great tenacity to the grain,
and is only to be detached from it by p;iss-

ing the rice between a pair of mill-stones, placed
at such a distance from each other as shall serve

to remove the husk by friction, without crush-

ing the grain. This is besides enveloped by a

thin pellicle, which for the most part is rubbed

off by trituration in large mortars, with pestles

weighing from two to three hundred pounds.

There is little reason for doubting that this

grain is of Asiatic origin. From the earliest re-

cords it has formed the principal, if not the only
food of the great mass of the population on the

continent and islands of India and throughout
the Chinese empire.

Rice is one of the chief productions of Egypt,
and constitutes one of the principal sources of

wealth to the inhabitants. It gi-ows in the rice

fields round Damietta and Rosetta, which are

easily irrigated for this purpose by the waters of

the Nile. The Egyptians are supposed to have

learned the cultivation of rice under the reign of

the Caliphs, at which time many useful plants

were brought over the Red sea to Egypt, which

now grow spontaneously there and enrich the

country. Hasselquist thus describes the man-
ner in which he witnessed the separation of the

grain from the husk. It is pounded by hollow

iron pestles of a cylindrical form, an inch in dia-

meter, lifted up by a wheel worked by oxen. A
person sitting between the two pestles pushes
forward the rice when the pestles are rising;

another sifts, winnows, and lays it under the

pestles. In this manner they continue working
until it is entirely free from chaff and husks.

When it is clean they add a thirtieth part of

salt, and pound them together, by which the

rice becomes white, which before was gray.
After this fining it is passed through a fine sieve

to part the salt from the rice, and then it is ready
for sale.

The introduction of rice as an object of culti-

vation in America is of very modern occurrence.

The author of a work " On the importance of

the British Plantations in America," which was

published iu London during the year 1701, has

recorded, as a circumstance then recent, that " a

brigantine from the island of Madagascar hap-

pened to put in at Carolina, having a little seed-

rice left, which the captain gave to a gentleman
of the name of Woodward. From part of this

he had a very good crop, but was ignorant for

some years how to clean it. It was soon dis-

persed over the province ;
and by frequent expe-

riments and observations, they found out ways
of producing and manufacturing it to so great

perfection, that it is thought to exceed any other

in value. The writer of this has seen the said

captain in Carolina, where he received a hand-

some gratuity from the gentlemen of that coun-

try, in acknowledgment of the service he had

done the province. It is likewise reported, that

Mr Dubois, then treasurer of the East India com-

pany, did send to that country a small bag of

seed-rice some short time after, from whence it

is reasonable enough to suppose might come those

two sorts of that commodity ;
the one called red

rice, in contradistinction to the white, from the

redness of the inner husk or rind of this sort, al-

though tliey both clean and become white alike."
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Tlie swamps of Soutli Carolina, both those

which ai-e occiisioned by tlie periodical visits of

the tides, and those which are caused by the in-

land floodings of the rivers, are well suited for

the production of rice
;
and not only is the cul-

tivation accomplished witli trifling labour, but

the grain proves of a remarkably fine quality,

being decidedly larger and handsomer than that

of the countries whence the seed was originally
derived.

It does not appear that this naturalizing of

rice in Carolina and Georgia was ever productive
of much effect in regard to the diet of the in-

habitants of tliose provinces. Their consump-
tion of rice was doubtless increased by it, because

the abundance and cheapness of an article always
influence persons to its use. But vvlieat and

maize continued, as before, to be the bread-corn

of the country ;
and the newly introduced grain

was cultivated principally because it furnished

an article in constant demand, which might be

transmitted to the mother country in return for

British manufactured goods.
Had a contrary jefl^ect followed upon the in-

troduction of rice into the tlien British colonies

of America, and this grain had become, as in In-

dia, the universal food of the inhabitants, it is

not probable that their condition would have

been in any way ameliorated by the change. In

countries where rice forms the chief article of

food, dearths are not by any means of uncom-
mon occuiTcnce. A failure of the usual supply
of rain, wliich is followed by evil consequences
where other descriptions of grain are raised, is

productive of tenfold misery whore the cliief de-

pendence is upon the crop of rice, which with-

out its due degree of moisture proves wholly un-

productive. In such cases there can be found

few sources of relief, other objects of cultivation

being pursued to only a limited extent, and the

means of tlie people not enabling them to com-

pass the purchase of these scarcer articles of food,
even when, through the general abundance, they

may be procured at their natural price. Happily
for the interests of humanity, dearths are becom-

ing less and less fi-equent of occurrence, through
the better understanding of subjects connected

witli the production and distribution of commo-
dities.

Some botanists enumerate four species of

rice, while others suppose these only varieties of

tlie same grain, occasioned by difiference of soil,

climate, and culture. These varieties are common
rice—early rice, mountain rice, and clammy rice.

Common rice is a marsh plant. If the ground
on which it is sown sliould become diy before

the plants arrive at maturity, they wither. It is

tliis variety which grows most sti-ongly ;
and on

lands peculiarly adapted for it the culture is pro-

bably as advantageous as can well be pursued.
Early rice, like the other, is a marsli plant,

but it does not grow to the same size. It comes

much sooner to maturity ;
for wliile common

rice is never ripe in less than six months from

the time of ploughing, this variety, if placed in

favourable situations, requires only four months

for arriving at perfection.

Mountain rice thrives on the slopes of hills

and in other situations where it can receive hu-

midity only occasionally. Dr Wallieh, sent to

London a few years ago some specimens of rice

grown on tlie cold mountains of Nepaul. These

seeds were furnished to him by the resident of

the Kast India Company in that district, and

were recognised by the Doctor as mountain rice.

The degree of cold which this plant is qualified

to bear is very great. According to the infor-

mation collected on the subject by Dr Wallieh, the

cultivators consider their crop quite sale if the

growth of the plants is advanced five or six

inches above the surface at the time tlie winter

snows cover the ground. It is probable that the

slow melting of the snow is beneficial to the

growth of the plant, which advances with greal

vigour on the return of spring.

A knowledge ofthese circumstancesmighthave

led to the opinion that this variety of rice could

be naturalized in England, if the attempt had not

already been fairly made by one well qualified

for conducting the experiment. Samples of six

different sorts of mountain rice which had been

procured by Sir John Mun-ay from the neigh-
bourhood of Seiinagur at the foot of Jlount

Iniaus, were, on the occasion alluded to, presen-
ted by the Board of Agriculture to Sir Joseph

Banks, who planted each kind in a separate bed,
in a sheltered spot with a south aspect, in hia

garden at Spring Grove. The grains, which
were sown very thin on the 21st of May, speedily

sprang up, and the plants tillered so much that

the beds put on the appearance of compact, dense

masses of vegetation ;
each plant having from ten

to twenty ofF-sets. Although the blades grew
vigorously, attaining in a short time to tlie

length of two feet, there was never any symptom
of a rising stem, and if the ground was not

watered, either by rain or artificially every three

or four days, the plants began to assume a sickly
line. In this manner vegetation proceeded, with-

out the smallest symptom of their perfecting
tlieniselves by fructification, when the plants
were suddenly destroyed by an early night frost

in September. Some of the plants, which had
been transferred to pots and placed in the hot-

house at an early period of their growth, soon

died
;
while others, which were sown originally

in a hot-house, produced ears and flowered, but

the blossoms dropped without perfecting any
seed.

The conclusion to which Sir Joseph Banks
arrived from these experiments was unfavourable

to tlie cultivation of rice in this countrj' as a
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grain-Iiearing plant; but he was lod to consider,

Iroin the great qtiantity of its blades, that it

would afford excellent green-meat for cattle.

Clammy rice appears to be endowed with the

peculiar property of growing both on wet and

on dry lands : the period occupied by its growth
is intermediate between those of the common and

early varieties.

Rice seed is sown in Carolina in rows, in the

bottom of trenches, which are about eighteen
|

inches apart, reckoning from the ceiitres of the

trenches. The sowing is generally performed by
negro women, who do not scatter the seed, but

I

put it carefully into the ground with the hand,
so as to preserve the perfect straightness of the

line. The sowing is for the most part completed

by the middle of March. The water, which
until then has been kept back by means of flood-

gates, is at this time permitted to ovei-flow the

ground to the depth of several inches, and things
remain in tliis state for some days,

—
generally

about a week. The germination of the seed is

promoted by this flooding, and the water being
then drawu from the surface of the land, the

plants sprout, rising in about four weeks to the

height of three or four inclies. At this time the

flood-gates are again opened, the fields are once

more overflowed, and remain in that state during
about sixteen days ;

one good effect of this se-

cond flooding being the destruction of the grass
and weeds which may have sprouted at the same
time with the rice. The land is allowed after

this to remain without further irrigation until the

middle of July, being repeatedly hoed during the

interval, as well to remove any weeds at the mo-
ment of their appearance, as to loosen the soil

about the roots of the rice, adopting thus in all

its principal parts the drill system of husbandry.
At the time last mentioned, water is again ad-

mitted, and remains covering the surface until

the grain is actually ripened.
The rice harvest in the United States usually

commences at the end of August, and extends

tlirough the entire month of September, or even
somewhat later. The reaping is performed with
a sickle by male negroes, and these are followed

by females, who collect the rice into bundles.

This cultivation is found to be extremely un-

liealthy to tlie negroes employed in its prosecu-
tion. The alternate flooding and drying of the
land in so hot a climate, wliere natural evapora-
tion proceeds with great rapidity, must necessa-

rily be prejudicial to health. To avoid exposure
to this unwholesome atmosphere, the whole
white population abandon the low grounds to

the care of negro cultivators. The mortality
thus occasioned among the labourers in rice dis-

tricts is so great, that while the general increase
of population in the States exceeds by far that
realized in the older settled countries of Europe,
li-esh supplies of negro slaves must continually

be brought, to repair tlie waste of life, from the

more northern slave states of the Union.

The cultivation of rice is very extensively and

successfully carried on in the rich meadows of

Lombardy, which can be irrigated by the waters

of the Po. The meadows chosen for the purpose
are perfectly flat. After the seed is sown, the

water is turned on and allowed to cover the sur-

face to the depth of several inches during the

whole course of its growth, and until the rice is

ripe. Three crops are taken successively from

the ground in this manner without manuring ;

but the soil is then so far exhausted, that it must
be manured and planted for a time with other

crops, before another succession of rice harvests

can be drawn from it.

This system of agriculture proves the most

profitable to the cultivator of any that is carried

on in Lombardy ;
but tlie same unwholesome

effect is experienced there as in Carolina
;
and

the government at Milan finds it expedient to

restrict the cultivation within a certain limit,

beyond which the production of rice is not

allowed. The quantity of seed usually sown is

three bushels to the acre, and the average pro-
duce from the same measure ofland, is commonly
about six quarters.

In the province of Valencia in Spain, the me-
thod of rice cultivation is very similar to that

pursued in Lombardy. The water remains on

the ground even during the operations of harvest,

and the reapers are obliged to wade up to their

knees in order to cut the grain, other persons

following to receive the sheaves as they are cut,

and to convey them to some dry place, where

the grain is detached from the ear by the tread-

ing of mules.

The hollows between Columbo and Candy, in

the island of Ceylon, are devoted to the produc-
tion of rice. The fields on which it is sown are

ai'tificially formed into a regular succession of

terraces, one above another, so that the water of

irrigation may be made to flow from a higher to

a lower level, the plants being in different stages
of their growth. In some cases the water is led

for a mile, or even two miles along the side of a

mountain, and is then discharged over the high-
est ten'ace, and thence downward in succession

to the lowest, according as moisture inaj' be re-

quired by each. Bishop Ileber, for whom the

chai-ms of nature, whether in a wild or culti-

vated state, were never displayed in vain, re-

marks, on visiting this district, that " the ver-

dure of the young rice is particularly fine, and
the fields are really a beautiful sight, when sur-

rounded by and contrasted with the magnificent
mountain scenery."

Rice is extensively cultivated throughout the

Chinese empire, and in consequence of the value
of all such products of the earth, to a people so

numerous, much care is taken in its culture.
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The Chinese method of raising rice is thus de-

tailed by Duharael :

" To hasten the germination of the seed-rice

it b placed in baslcets and immersed during some

days in standing water.
" Wlien the ground is so thoroughly soaked

that the surface is like soft mud, it is ploughed
with a buffalo, yoked to a very simple plough,
without wheels, and having only one handle.

The clods are after this broken down by means
of a rude kind of hurdle, drawn also by a buffalo,
the driver sitting upon the hurdle to increase the

weight. The ground is cleared very carefully
of all stones, and whatever weeds may be found

are diligently removed with their roots. The
land is then partly covered with water, and

smoothed by a harrow which has several rows
of great iron teeth.

" The seed-rice, when it has once sprouted, is

known to be good ; grains not in this situation

are rejected, and the remainder is sown by hand

very thickly and as equally as possible upon a

part only of the land, which is thus used as a

sort of nursery for the remainder. The land

having at this time upon it just as much water

as will barely cover it, the points of the plants

appear above the surface one day after the seed

has been sown.
" In a short time, when tlie plants have ac-

quired a little strength, they are sprinkled over

with lime-water, tlie object of this being the

destruction of insects. For this purpose a small

basket with a long handle is used, and this being
filled by immersion in the lime-water, the fluid

runs through in divided portions over the plants.
This practice is found to be so efficacious, that

the Chinese are said to hold its first inventor in

the highest veneration.
" Towards April, when the plants cover thickly

the ground that has been sown, the greatest part
of tliem are pulled up with their roots and planted
in tufts, pretty far asunder in a quincunx form, in

fields prepared for their reception. A serene day
is chosen for tliis operation, which must be per-
formed quickly, so that the plants are as short a

time as possible out of the ground.
" After this, water is admitted to overflow the

rice, the grounds being, for this purpose, always
situated near a rivulet, pond, or great pool of

water, from which they are separated only by a

bank which may readily be cut. It sometimes

liappens, however, that the water is below the

level of the fields, in which case the necessary

quantity is conveyed in buckets, which are

worked chiefly by the aid of ropes,
—a most la-

borious occupation.

"Though a man cannot step in these rice-

grounds without sinking up to his knees, the

Chinese weed them three times during the sum-

mer, and that so carefully, that every weed they
can find is pulled up by the roots.

"When the rice is ripe, which is known in

the same manner as wheat, by its turning yellow,
it is cut down with a sickle, made into sheaves,
and conveyed into a bai-n, where it is threshed
with flails very similar to those used among our-

selves." The husk and inner pellicle are re-

moved by beating and trituration, pretty much
in the same manner as has already been de-

scribed.

The Chinese plant their seed-rice at regular in-

tervals, and carefully weed and raise up the soil

between the plants; thus they have practised for

ages the system of drilling and hoeing grain,
which has been but lately introduced into the

husbandry of Europe. The method of cultivat-

ing rice in Hindostan very much resembles that

of the Chinese.

In both India and China rice forms the

subsistence of the native population, more

exclusively and to a greater extent than can per-

haps be said of any other vegetable sulistance in

any kno\^^l region of the globe. In the coun-
tries just mentioned, as well as in those districts

of Africa where it is used indiscriminately with

maize, rice undergoes but little culinary prepar-

ation, being, for the most part, simply boiled

with water, and eaten either by itself, or accom-

panied by some stimulating or oily substance.

In countries, on the other hand, where it is em-

ployed only as an auxiliary article of food, rice

is subjected to a greater degree of preparation for

the table, and except when used to thickeu

broths, is seldom presented, unless after concoc-

tion with eggs, and milk, and sugar, which cover

the natural insipidity of the grain.
When our grain crops happen to be deficient

in this country, it has been proposed to mix 3

quantity of rice with wheat, or rye flour for

making bread. This has been tried with some

success, though it is alleged that such bread

soon becomes dry and unpleasant.
The method is as follows :

—First reduce the

rice to powder in a mill, or throw the whole

grains into water at nearly a boiling heat,

and allow them to soak during some hours.

Then drain oft' the water, and when the rice shaU

have become sufficiently dry, beat it in a mortar,

and pass the powder through a fine sieve. This

flour must next be placed in a kneading-trough,
and moistened in the necessary degree with water

rendered glutinous by boiling whole rice in it for

some time ;
add salt, and the proper quantity of

leaven or yeast, and knead the whole intimately

together. The dough must then be covered with

warm cloths and left to rise. During this fer-

mentative process, the dough, which was of a

pretty firm consistence, will become so soft as

not to be capable of being formed into loaves. It

is, therefore, placed in the requisite quantities as

in fonns, and these being covered with larger

leaves, or with sheets of paper, aro introduced
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into the oven, the heat of which speedily sets the

dough sufficiently, so that the tins being re-

versed, their contents are turned out upon the

leaves or paper. The bread, when perfectly

baked, will be of a fine yellow colour, similar to

that imparted to flour by the yolks of eggs, and
when new is said to be sufliciently agreeable.
The Chinese manufacture a sort of wine from

rice, said to be similar to Spanish white wine.

Duhamel describes a method of mixing rice

with malted barley, for the manufacture of beer.

Four parts of crushed rice steeped in an equiva-
lent weight of water, are added to one part of

malt, the ready formed saccharine matter of the

barley malt appears to have the singular property
of speedily converting the fecula of unmalted
com into a kind of soluble matter which has the

fermentative properties of sugar. If malt and
rice flour, diluted so as to have a pasty consis-

tence, be mixed and mashed together, and then

left during three or four hours, the mixture will

present the appearance of a liquid which is

slightly saccharine to the taste, and having a se-

diment at the bottom of the vessel, which is

found, on examination, to be composed of only
the husks of barley and rice. JI. Dubrunfaut
used for the purpose rice from which the husk
had not been removed previous to its being
crashed, and which in this state is known by
the name oipaddv or more properly parfrfec.

Zea Mayz (maize or Indian corn) is a plant

indigenous to America, having been found imder

partial cultivation by the Indians on the discov-

ery of the New World. It is extensively culti-

vated both in North and South America, and
forms an article of food as important to the in-

habitants of those regions, as rice does in the

eastern countries. There is only one ascertained

species of maize, although several varieties seem
to arise in consequence of differences of soil, cul-

ture, and climate.

The plant consists of a strong jointed stalk

(see Plate VI., figs. ], 2.), provided with large
alternate leaves, almost like flags, springing from

every joint. The top produces a bunch of male

flowers, of various colours, which is called the

tassel. Each plant bears, likewise, one or more

spikes or ears, seldom so few as one, and rarely
more than four or five, the most usual number
being three : as many as seven have been seen

occasionally on one stalk. These ears proceed
from the stalk at various distances from the

gi'ound, and are closely enveloped l)y several thin

leaves, forming a sheath, which is called the

husk. The ears consist of a cylindrical substance,
of the nature of pith, which is callrd the cobb,
over the entire surface of which the seeds are

ranged, and fixed in eight or more straight rows,
each row having generally as many as thirty or

more seeds. The eyes or germs of the seeds are

in nearly radial lines from the centre of the cy-

linder; from these eyes proceed individual fila-

ments of a silky appearance, and of a bright green

colour; the aggregate of these hang out from the

point of the husk, in a thick cluster, and in this

state are called the silk. It is the office of these

filaments, which are the stigmata, to receive the

farina, which drops from the flowers on the top,

or tassel, and without which the cars would pro-

duce no seed—a fact which has been established

by cutting off the top previous to the develop-

ment of its flowers, when the ears proved wholly
barren. So soon as their office has been thus

performed, both the tassel and the silk dry up,

and put on a withered appearance.
The grains of maize are of different colours,

the prevailing hue being yellow, of various shades,

sometimes approaching to white, and at other

times deepening to red. Some are of a deep cho-

colate colour, others greenish or olive-coloured,

and even the same ears will sometimes contain

grains of difi^erent colours.

^Maize is said to contain no gluten, and little

if any ready-formed saccharine matter, whence

it has been asserted to have but a very small nu-

tritive power ;
on the other hand, it is seen that

domestic animals which are fed with it very

speedily become fat, their flesh being at the same

time remarkably firm. Horses which consume

this corn are enabled to perform their full por-

tion of labour, are exceedingly hai'dy, and re-

quire but little care; and the common people of

countries where Indian com fonns the ordinary

food, ore for the most part strong and hardy
races. The produce of maize, on a given extent

of cultivation, is greater than that of any other

grain ; and the proportional return for the quan-

tity of seed committed to the ground is equally

advantageous.
American Indian Corn is the largest known

variety of maize. It is found gi'owing wild in

many of the West Indian islands, os well as in

the central parts of America ; and there can be

no doubt of its being a native of those regions.

In favourable situations it has a verj^ consider-

able growth, attaining to the height of from seven

to ten feet
;
in some cases it has acquired the

gigantic height of fourteen feet, without in any

way impairing its productive power. Its spike,

or ear, is eight or ton inches in length, and five

or six inches in circumference. The plant gen-

erally sends out one, two, or more suckers from

the bottom of the stalk ; but these it is advisable

to remove, not only as they draw away part of

the nourishment which should go to support the

main stalk, but because the ears which the

suckers bear ripen at later periods than the

others, and the harvest could not all be simulta-

neously secured in the propei'est state of matu-

rity:

This variety will rarely come to maturity in

northern climates, and could never be securely
2i.-
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relied on for a crop in any part of Europe. In

tlie Mexican states, where this grain is known

by the name of Tlaouili, there are few parts of

either the lower districts—tierra caliente—or of

the table-land, whereon it is not successfully cul-

tivated. In the former districts its growth is

naturally more luxuriant than in the latter; but

even at an elevation of six or seven thousand feet

above the level of the sea, its productiveness is

calculated to excite wonder, if not to provoke

incredulity on the part of European agricultur-
ists. Some particularly favoured spots have

been known to yield an increase of eight hun-

dred for one ; and it is perfectly common in situ-

ations where artiiicial irrigation is practised, to

gather from three hundred and fifty to four hun-

dred measures of grain for every one measure

that has been sown. In other places, where re-

liance is placed only on the natural supply of

moisture to the soil from the periodical rains,

such an abundant return is not expected ;
but

even then, and in the least fertile spots, it is rare

for the cultivator to realize less than from forty
to sixty bushels for each one sown.

The system of husbandry employed is closely

analogous to Tull's horse -hoeing plan. The seed

is sown, from three to five grains together, at

regular intervals of three feet, in rows sufficiently

far apart to admit of the passage of a small

plough between them, for the purposes of loosen-

ing the soil around the roots, and of removing
the weeds. The use of manure is altogether un-

known in Mexican maize husbandry.
Humboldt states, that in some warm and hu-

mid regions of Mexico three harvests of maize

may be annually gathered, but that it is not

usual to take more than one. The seed-time is

from the middle of June to near the end of Au-

gust. A great part of the internal commerce of

Mexico consists in the transmission of this grain,

the price of which varies considerably in not very
distant stations, owing to the imperfect state of

the roads and the insufficient means of transport.

As an instance of this, Humboldt mentions the

fact, that during his stay in the intendancy of

Guanaxuato, the fanega (five bushels) of maize

cost at Salamanca nine, at Queretaro twelve, and

San Luiz Potosi twenty-two, livres. For want

of a proper diffusion of commercial capital, the

Mexican public is without the advantage of mag-
azines for storing corn, and for preventing, by
that means, great fluctuations in price. It is a

fortunate circumstance, and one which should

be mentioned as adding very materially to tlie

natural value of maize in warm climates, that it

will remain in store xminjured for periods vary-

ing from tliree to five years, according to the

meim temperature of the district.

This kind of com is generally planted in the

United States of America about the middle of

May, so as to avoid the mischance of its experi-

encing frost after it is once out of the ground.
The Indians who inhabited the country previ-

ously to the formation of any settlement upon
its shores by Europeans, having no calendar or

other means of calculating the efflux of time,

were guided by certain natural indications in

their choice of periods for agricultural operations.

The time for their sowing of maize was governed

by the budding of some particular tree, and by
the visits of a certain "fish to their waters—both

which events observation had proved to be such

regular indicators of the season, as fully to war-

rant the faith which was placed on their recur-

rence. These simple and untaught people dis-

covered and practised a method of preserving

their grain after harvest, which afforded a cer-

tain protection against the ravages of insects, and

which might be advantageously adopted in other

situations, and in climates where this evil is very

prevalent. Their method was to separate the

com from the cobb as soon as the harvest was

finished ; to dry it thoroughly by exposure to

the sun, and to a current of air ;
and then to de-

posit it in holes dug out of the earth in dry situ-

ations, lining these holes with mats of dried

grass, and covering them with earth, so as com-

pletely to prevent the access of air.

With the exception of artificial irrigation, to

which recourse is not had in the United States,

the method of sowing and managing maize is

there singularly analogous to that pursued in

Mexico. The proportionate produce, from a

given quantity of seed, or a certain breadth of

land, is smaller, however, than that realized in

Mexico, although the practice of manuring is

universally followed. As compared with the

yielding of other kinds of grain, maize cultiva-

tion is, nevertheless, highly productive in the

United States. In Pennsylvania, where the

average crop of wheat does not exceed from four-

teen to seventeen bushels, that of maize amounts

to from twenty to thirty bushels to the acre. A
^vi-itcr in the Monthly American Journal of Ge-

ology and Natural Science, considers that maize

produces the heaviest crops near the northern

limits of its range. The American farmers find

this advantage to attend the partial culture of

maize upon their farms, that the time of harvest-

ing is some weeks later than that of wheat, and

that, consequently, the general operations of the

harvest may be conducted without great bustle

and temporary advance of vv^ages, to be followed

by a season of inaction and consequently of idle-

ness to the labourer—evils which are commonly

experienced in England.
The second variety of maize has white gi-ains.

This kind, which is cultivated in Spain, Portu-

gal, and Lombardy, is altogether a smaller plant

than the variety just described, seldom exceeding

six or seven feet in height ;
the leaves arc nar-

rower, and the tops liang downwards. The eai-s
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ov spikes are not more than six or seven inches

long. The French, among whom this grain is

partially cultivated, have given to it the name of

Ble de Turquie, doubtless because their seed was

originally obtained from that country.

Except in unusually favourable seasons, the

two varieties hitherto described will not come to

maturity in England, although they are some-

times sown as a curiosity in warm spots in

gardens.
The third variety has both yellow and white

seeds. It is even smaller than the last mentioned,
seldom rising to a greater height than four feet.

The ears do not often exceed four or five inches

in length. In ordinary seasons it will ripen its

grains perfectly in England ;
and one reason why

it has been presumed that its cultivation would

prove advantageous to this country, is the short-

ness of time required for its growth, whereby
the late frosts to which we are sometimes liable

in spring, and tlie early frosts of autumn, would
be alike avoided. This particular variety is cul-

tivated in some of the middle regions of the Eu-

ropean continent, as well as in some parts of

North America, from which latter country it is

understood to have its origin. It is also par-

tially cultivated in Germany, not as a bread-

corn, but that it may be malted and used in the

preparation of a kind of beer, or made to yield
an ardent spirit. The use chiefly made of it,

however, is that of fattening swine and poultry.
In the cultivation of Indian corn in nortliei-n

climates, it is proper to make choice of warm
spots, and particularly to avoid shady situations.

In order to admit the sun as much as possible to

the plants, and probably also with the view of

affording more nutriment to the grain, it is usual

to remove the blades, together with the top and

tassel, as soon as its office of dropping its fecun-

dating feilna upon the ears has been fully ac-

complished. This process is very easy of per-
formance. When the blades and tops are per-

fectly dry they are stacked and thatched, and
form an excellent substitute for hay and chaff in

the spring, both for cattle and hoi-ses, as well as

for sheep, all these animals being attracted by its

sweetness.

It may generally be kno-*vn when the com is

ripened, by the dry and white appearance put
on by the husk

;
a more intimate inspection is,

however, accomplished without difficulty. The
ears must then be plucked off, together with the

husks, and conveyed at once in carts to the barn.
In America, the stalks are usually left standing
for some time longer. Being then cut near to

the ground, tied up into bundles, and stacked in

a dry place, they will prove useful as food for

homed cattle, which, from the saccharine quality
of the plants, will thrive upon them.
The eara are preserved in bins or cages, which

aiL' called corn-cribs, sometimes with the husk,

and at other times without it
;
and it is not con-

sidered good farming to shell the com before it

is required to be sent to market. This operation
of shelling is very easily perfoinned. The only

implement required for the purpose is a piece of

iron in shape like a sword-blade, the edge of

which is not sharp, and this iron being fixed

across the top of a tub in which the shelled

grains are to be collected, the ear is taken in

both hands, and scraped lengthwise smartly
across the edge of the iron until all the grains are

removed. In this maimer, it is said, an indus-

trious man will shell from twenty to twenty-five
bushels of corn in the course of the day. The
cobb which remains makes a very tolerable quick-

burning fuel, and thus no part of the plant proves

altogether without use.

The grain forms one-half the measure of the

ear, that is to say, two bushels of ears will yield
one bushel of shelled com. So connect is this

estimate found to be, that in the markets of the

United States, where Indian com is sold both

shelled and with the cobb, two bushels of the

latter are taken without question by the pur-

chaser, as being equal to one bushel of shelled

grain.

Captain Lyon, in the narrative of his travels

in Mexico, has given an amusing account of the

mode of preparing tortillas, a species of cake

made with the crushed grains of maize, which is

eaten hot at the meals of all classes of people, the

more wealthy using the cakes in the way we are

accustomed to use wheaten bread,—as an auxil-

iary to more nourishing aliments—and the pea-
sants being fain to enjoy them as a substantive

food, seasoning them, when they have the op-

portunity, by the addition of chilies stewed into

a kind of sauce, wherein the tortillas are dipped.

Simple as the art may appear of thus making
an unleavened cake with moistened flour, some

persons are found to acquire a greater degree of

expertness in it than others ; and so great is the

necessity for their preparation, and the desire of

having them well concocted, that according to

Captain Lyon, "in the houses of respectable

people, a woman, called from her office Tortill-

era, is kept for the express purpose; and it

sounds very oddly to the ear of a stranger during

meal-times, to hear the rapid patting and clap-

ping which goes forward in the cooking-place,
until all demands are satisfied."

Dr Franklin thus details the various uses to

which maize may be applied :

"It is remarked in North America, that the

English fanners, when they first arrive there,

finding a soil and climate proper for the hus-

bandry they have been accustomed to, and par-

ticularly suitable for raising wheat, despise and

neglect the culture of maize or Indian com ; but

observing the advantage it affords their neigh-

bours, the older inhabitants, they by degi-ees get
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more and more into the practice of raising it ;

and the face of tlie country shows from time to

time that the culture of tliat grain goes on visi-

Wy augmenting.
" The inducements are tlie many different

ways in which it may be prepared so as to afford

a wholesome and pleasing nourishment to men
and other animals. Firet, the family can begin
to make use of it before the time of full harvest

;

for the tender green ears, stripped of their

leaves, and roasted by a quick fire till the grain

is brown, and eaten with a little salt or butter,

are a delicacy. Secondly, when the grain is riper

and Iiardcr, the ears, boiled in thcirleaves and eaten

with butter,are alsogoodand agreeable food. The

tender green grains dried may be kept all the

j'car, and mixed with green haricots (kidney

beans), also dried, make at any time a pleasing

dish, being first soaked some hours in water, and

then boiled. When the grain is ripe and hard

there are .ilso several ways of using it. One is

to soak it all night in a lessive or lye, and then

pound it in a large wooden mortar with a wooden

pestle ;
the skin of each grain is by that means

skinned off, and the farinaceous part left whole,
which being boiled swells into a white soft pulp,
and eaten with milk, or with butter and sugar,
is delicious. The dry grain is also sometimes

ground loosely, so as to be broken into pieces of

the size of rice, and being winnowed to separate
the bran, it is then boiled and eaten with turkeys
or other fowls, as rice. Ground into a finer

meal, they make of it by boiling a hasty pud-

ding or bouilli, to be eaten with milk, or with

butter and sugar; this resembles what the Ital-

ians call polenta. They make of the same meal,
with water and salt, a hasty cake, which being
stuck against a hoe or other flat iron, is placed
erect before the fire, and so baked to be used as

bread. Broth is also agreeably thickened with

the same meal. They also parch it in this man-
ner. An iron pot is filled with sand, and set on
the fire till the sand is very hot. Two or three

pounds of the gi-ain are then thrown in, and well

mixed with the sand by stirring. Each grain
bursts and throws out a white substance of twice

its bigness. The sand is separated by a wire

sieve, and returned into the pot to be again
heated and repeat the operation with fresh grain.
That which is parched is pounded to a powder
in mortars. This being sifted will keep long
for use. An Indian will travel far and subsist

long on a small bag of it, taking only six or eight
ounces of it per day mixed with water. The
flour of maize, mixed with that of wheat, makes
excellent bread, sweeter and more agreeable than

that of wheat alone. To feed horses, it is good
to soak the grain twelve hours, they mash it

easier with their teeth, and it yields them more
nourishment. The leaves stripped off the stalks

after the grain is ripe, tied up in bundles when

dry, arc excellent forage for horses, cows, &c.
The stalks, pressed like sugar-cane, yield a sweet

juice, which being fermented and distilled jields
an excellent spirit; boiled without fermentation, it

affords a pleasant syrup. In Mexico, fields are

sown with it thick, that multitudes of small

stalks may arise, which being cut from time to

time, like asparagus, are served in desserts, and
their sweet juice extracted in the mouth by
chewing tliem. The meal wetted is excellent

food for young chickens, and the old grain for

grown fowls."

In addition to the many uses enumerated by
Franklin in the foregoing account, Humboldt

acquaints us tliat the Mexican Indians, previous
to the conquest of their country, were accus-

tomed not only to express the sweet juice from

maize-stalks for the purpose of fermenting it

into an intoxicating liquor, but that they boiled

down this juice to the consistence of syrup;

giving it likewise as his opinion that they were

able even to make sugar from this inspissated

juice. In confirmation of this opinion, he re-

cites a letter written by Cortez, who in describ-

ing to the Emperor Charles V. the various pro-
ductions in both a natural and manufactured

state which he found in the new country, as-

serts, that among these were seen "
honey of

bees and wax, honey from the stalks of maize,
which are as sweet as sugar-cane, and honey from

a shrub which the people call maguey. The
natives make sugar from these plants, and this

sugar they also sell." There is no question that

the productions here enumerated will yield sac-

charine matter ;
but crystallized sugar, properly

so called, is a different preparation, and, from

our present knowledge, it is difficult to believe

that any such substance could have been so pre-

pared.
The Indians, at the period above alluded to,

evinced considei'able skill in the preparation of

fermented liquors, which is by no means lost

by the Mexicans of the present day.
" A che-

mist," says Humboldt,
" would have some diffi-

culty in preparing the innumerable variety of

spirituous, acid, or saccharine beverages which

the Indians display a peculiar address in making,

by infusing the grain of maize, in which the

saccharine matter begins to dcvelope itself by

germination. These beverages, generally known

by the name of chicha, have some of them a re-

semblance to beer, and others to cyder." The

spirituous liquor c&WeA pulquede mahis or tlamiili,
which is prepared from juice expressed from the

stalk of the maize, forms, in some parts of the

republic, a very important article of commerce.

SiTARiA iTALLicA—Italian Millet, (fig. a.)

Millet, is a species of grass, which in certain

countries where the soil is light and arid, is culti-

vated in place of corn. The seed is extremely
small but this is made up by the number borne
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a. Italian tlUlet. i. Fannicled Millet.

by each ear or pannicle. From this great num-
ber of grains, amounting to a thousand (mille,)

tlie name of the plant is supposed to be derived.

The Italian millet is without doubt o native

of India, where it is called congue. The stalk is a

jointed reed, with a long, broad, amplexial leaf,

proceeding from each joint. It is in height about

three or four feet, and terminates in a compact

spike of an oval form, about nine inches long.

The numerous grains adhere but sliglitly to the

husks, and are easily shaken out; the seeds are of

various colours. The Italians make a sort of

coarse brown bread from the flour of these seeds;

but the principal use of them is for feeding poul-

try. The leaves and stalks are used as fodder for

cattle, and are also made into brushes. The
German variety of millet, Sitaria Get-manica, is

similar to the Italian, but rather more diminu-

tive.

Sorffhum mlgare, or pannided millet, (fig. 5.)

goes under different names in the different coun-

tries where it is cultivated. In India it is

called jovaree; in Egypt and Nubia dhourra;
while in our West Indian colonies it has received

the name of Guinea corn, either because the seed

was first conveyed thither from the western

coast of Africa, or, as some persons have affinned,

because of its extensive use in feeding the Afri-

can negi'oes throughout those colonies. Tlie

height to which this plant attains varies accord-

ing to the soil and culture. In Egypt its growtli
seldom exceeds five or six feet, wliile Burck-

hardt speaks of the stalks of dhourra as being
sixteen or twenty feet long. The leaves are

thirty inches long, and two inches wide in the

broadest part. The flowers, when they first

come out in large panicles at the top of the stalk,

resemble the male spikes of the maize plant.
These flowera are succeeded by roundish seeds,

the colour of which is, in some cases, a milky

white, with a black umbilical dot ;
in others the

seeds are red, but in both cases they are wrapped

round with the chafl", and are better protected

from feathered depredators than other kinds of

millet.

This grain was introduced into cultivation in

Switzerland about the middle of the last century

by M. Tschiff'cli, who Kceived about a spoonful

of the seed from Dr Schreber. M. Tschiff'eli

published an account of his method of cultiva-

tion in the Transactions of the Berne Society ;

some extracts from which paper will suffice to

show the capabilities of this grain when cultiva-

ted in northern latitudes. Among the advanta-

ges which it offers are stated, its adaptation to

all sorts of soils, the small quantity of manure

which it requires, the trifling amount of laboui

for which it calls, and the small degi-ee of ex-

haustion which it occasions to the soil in com-

parison with the largeness of the return which

it yields.

M. Tschiffeli sowed his first seed in the month

of May, on a gravelly soil exposed to the north

wind, and which the year before had borne a

very indifferent crop of bigg. The seed was

spread very thin, and to this circumstance he

attributed the fact that the stalks rose to the

height of eight feet and upwards. The ears

were above ten inches long, and but for an in-

opportune shower of hail which destroyed half

the seed, the spoonful would probably have been

multiplied into a peck of grains. In Jlay of the

follovi-ing year, about a quart of seed was sown

upon a piece of gi-ound twenty paces long and

half as broad, which space, it was soon apparent,
was far too circumscribed for the quantity of

seed. The stalks came up very close, and were

interwoven witli each other, reaching scarcely to

the height of five feet; and the ears were much
smaller than those of the preceding year. The

produce, however, was seven pecks, or equival-
ent to fifty-six for one. In the next year, thirty

square rods of land were sowed with half a peek
of the seed. Here, again, the millet came up far

too thick, being almost as much crowded from

its greater tillering, as it was in the preceding

year; notwithstanding which, the produce was

so great, that twenty bushels were harvested,

being a return of one hundred and sixty for one,

and at the rate of more than one hundred bush-

els to the acre. JI. Tschift'eli was of opinion that

ten pounds of seed would prove an ample allow-

ance for an acre of ground, and that gieater

space being thus allowed for the individual

plants, the proportion between the quantities
sown and harvested would be still more favour-

able. It does not appear that millet has ever

been subjected to the system of drill husbandry,
although the results here given seem to point out

that system as being peculiarly applicable to its

cultivation.
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Sorghum is cultivated largely in some parts of

China and in Cochin China. In England the

autumn is rarely sufficiently dry and warm for

ripening its seeds, otherwise the plant might
prove useful in some poor and light soils, the pro-
duce of which is ordinarily insufficient to repay
the greater expense attendant upon the cultiva-

tion of other grain. Sorghum was raised in this

country as a rare plant, in the garden of John

Gerarde, as early as 1590.

The golden-coloured millet seeds seen in our

grocers' shops are the produce of the sorghum
saccharatum, or yeUow-seeded millet. Use is

made of these in a similar manner with rice, for

the preparation of puddings.
This variety is likewise a native of India

; it

is cultivated largely in China and Cochin China ;

and has been introduced into the island of

Jamaica. Philip Miller reared it in his garden
in 1759.

In warm climates millet is usually sown in

May and June, and perfects its seeds within four

months. The plant is not subject to blight, nor

is it easily injured by either drought or rain.

The only care required in its cultivation is to

allow sufficient space for the tillering of the

plants, and to weed and hoe the intervals during
the early part of the growth ;

after which it will

overtop and smother all weeds.

When millet is ripe, the panicles are cut off

near to the top of the stalk,* and collected in

sacks or baskets. They are then laid up in

lieaps, and carefully covered during five or six

days ;
after which they are spread on the barn

floor, and the grain is threshed out in the ordi-

nary manner with a flail. The more primitive
method of treading out the grain by means of

oxen is resorted to in some parts of India.

If millet is not perfectly dry when deposited
in the granary, it will soon be spoiled ; but, on

the other hand, if this precaution be properly

taken, there is no grain that will keep longer or

better. The weevil will not touch it, and al-

though it is doubtless the better for being turned

over occasionally, that process, so indispensable
with other grain, may be omitted here without

producing any serious injury. In addition to

the use made of the stalks as fodder, the Nubi-

ans employ them in the construction of tempor-

ary huts.

In the barren districts of Bomou, a species of

millet is produced, wliich is called by the inha-

bitants ^jwsmJ, and upon which both men and
animals are almost exclusively fed. By the

poorer class it is frequently eaten, simply parched,
or even without any culinary preparation. Other

persons crush and then steep the seeds in water

previous to eating them, and some few, who are

the epicures of the land, clear the grain from the

liusk, pound it, and make it up into a light paste
witli melted fat: this favourite dish is called tocfcfc/.

The Nubians prepare a fermented liquor from

dhourra which they call houzah.

The Grasses. As the various kinds of corn

are of the utmost importance as the food of man,
so the grasses are no less essential to the main-

tenance of herbivorous animals. The grasses

form a numerous family, and grow abundantly
in our pastures and meadows. Several turfs,

only six inches in diameter, and taken from va-

rious localities in England, were examined by
Mr Curtis, and found to contain from six to ten

distinct species of the grasses. Of British gi-asses

no less than twenty-five families, or distinct gen-

era, have been classified, and many of these fam-

ilies contain from twelve to eighteen species.

The different kinds of grasses are adapted to dif-

ferent localities ;
some are found to flourish in

dry and arid soils, others in rich meadows, and

not a few in marshes and moist situations, and

thus we have hill and dale clothed with their

appropriate verdure. We shall here point out

a few of the most important of this family of

vegetables.
Meadow Fox-tail Grass ('alop^'curus praien-

sis). This grass is distinguished by the lai-ge-

a Meadow Fox-t^l Grass. b Sweet-sc«uted vonial Grass.

noss of its foliage, and by its producing a soft

spike on a long stalk early in May. The mea-

dow cat's-tail grass, or Timothy grass, produces
a spike somewhat similar; but it is rougher to

the touch, and flowers much later in the summer.

It is a very productive grass, shoots very rapidly
after mowing, and yields a very plentiful after-

math. This grass grows naturally in a moist

soil, and hence it is well adapted to improve very
wet gi'ound which has been so far drained of its

supei-fluous moisture. Its seeds are easily col-

lected
;
but in certain seasons they are very apt

to be destroyed by a minute larva, or maggot,
of an orange coloui', which feeds on the germ.
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Sweet-scented vernal Grass (anthoxaiithum odo-

raiumj. This is also an early-growing grass.
It grows readily in all soils and situations, in

bogs, in woods where there is little underwood,
in rich meadows, and in dry pastures. It is not

60 productive as some of the other grasses ; yet
cattle are particularly fond of it. It is the only
one of the grasses wliich is odoriferous. The

agreeable scent of new made hay ai'ises entirely
from tills grass, hence its name of sweet-scented.

The green leaves, when slightly compressed or

bruised, readily impart this perfume to the fin-

gers, by which means the foliage may be known.
It produces fewer seeds than most of the other

grasses ;
and in certain localities, and especially

in dry seasons, the leaves are liable to blight, by
which they are changed to a yellow hue.

Smooth-stalked meadow Grass (poapratensisj.

Smooth-atalked meadow Grass.

From a creeping root the foliage of this grass

begins to shoot and to assume a beautiful ver-

dure very early in spring. The seeds are borne

on a panicle of a light and graceful structure.

This grass delights in a rather dry situation, and
hence it keeps green in long-continued droughts
better than the other grasses, yet it will also

thrive in a moist locality. It is seen growing on
the top of a dry wall, and also flourishing in a

wet meadow. It only flowers once a-year, while

some of the other grasses are running to seed

very frequently; from this circumstance it is

well adapted for lawns, where smoothness and

uniformity of appearance are desired. In dry
soils this grass is apt to fall off^ in the quantity
of foliage ;

and on the whole, is not reckoned a

very productive one to the agriculturist.

Rough-stalhed meadow Grass (poa trimalis).
In appearance this grass is very like the preced-

ing, yet there are some marked distinctions. The

poa pratensis has a smooth stalk, the trivialis a

rough one, which is very perceptilde when the

latter is drawn across the fingers, and which
arises from a number of little sharp setae or

points, placed on the leaf. The trivialis has a

long-pointed membrane at the base of the leaf;

the pratensis a short blunt one. While tlie

smooth-stalked meadow grass is found chiefly in

dry pastures, the rough-stalked principally occurs

in moist meadows, or on the edge of wet ditches.

It loves moisture and a sheltered situation;

hence, though there are few grasses more pro-

ductive, or better adapted for hay or pasturage,

it is a tender grass, and liable to be injured by
severe cold or excessive drought.

Crested Dog's-tail Grass (ct/nosurus cristatusj.

a Created Dog's-tail Grass. 6 Meadow fescue Grass.

This grass grows naturally in dry situations, and

will not thrive in meadows that are very wet.

It flowers about the middle of June. It pro-

duces but little foliage, and its stems are dry and

wiry. It is found abundantly in sheep pasture

grass, and those animals are said to relish it; but

other cattle are not fond of it ;
and on the whole,

it is not a grass to be recommended for culture.

Meadow fescue Grass (festuca pratensis).

This in appearance and qualities nearly resembles

the ray grass, and indeed is reckoned by some

to have several superior qualifications. It is

larger and more productive in leaves; it is

strictly perennial; is very hardy, and will

thrive not only in very wet, but also in dry

ground. It produces numerous seeds, which are

easily collected, and which readily germinate
when sown. It is late of flowering, however, as

it does not put forth its panicle tiU the middle

of June. It diff^ers from the tall fescue grass in

being of a much smoother and more succulent

quality.

Jiay or Rye Grass, darnel (lolium perenne).
This grass, originally brought from Norfolk, has

now obtained a universal celebrity as one of the

best of the cultivated grasses. It is peculiarly

adapted both for hayand pasture, especially in wet
or uncertain climates. It flowers in Jnne; and if

cut in this month it again flowers the same sea-
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Kay or Rye Grass.

son, though not with the same vigour. In the

dry soils of Scotland this grass affords the sweet-

est of our early pastures, especially in fields in

which it has been recently sown ; and if eaten

down close and even, it rises again repeatedly, to

be again consumed in the same season. If it is

permitted, however, to rise into flower stalks,
and especially if these are permitted to stand till

they whiten, it is in that state disliked, as most
of the other grasses in a similar state are, by
every grazing animal. In this country, sheep,

horses, and cattle, relish it much before the stalks

have seeded. For post and work horses it makes
the best and most substantial hay, and is par-

ticularly adapted for intermixture with clover

crops. There are three species of this plant:
lolium perenne, perennial rye grass or red darnel

;

lolium tremuhntum, annual rye grass or bearded
darnel

; lolium arvense, annual white or beardless

darnel. The perennial rye grass is characterised

by being less tall in the stalk than the others ;

but the roots are larger and send up more stalks,
the spike has no awn, there are fewer flowers,
and those are more tapering and pointed at the

extremities. It also flowers earlier than the an-

nual plant. The white beardless darnel resem-

bles the lolium tremuhntum, only it has no awns,
is of less dimensions, and feels smooth along the

stalk and spine ; but from these characters it may
])0ssibly be mistaken for the perennial plant.
Tlie reddish colour of perennial rye grass, ample
stalks, and large roots, are the readiest marks to

the farmer's eye. The distinctive marks in the flo-

ral organs between the I. perenne and I. tre/mtlen-

tum are, that the spicules in the first are longer
than the calyx, and the flowers beardless; where-

as, in the second, the spicules are only of equal

length with the calyx, and the flowers have short

beards. The seed of the perennial is character-

ised by a reddish colour
; if fresh, a sweet smell,

a small size of body, not swelling much in the

middle, but of considerable weight, and no ap-

pearance of awn or beard. The annual species
is much less suited to the general purposes of the

hgriculturist, although it is said by some to yield
tlie heaviest crop of Imy.

Water Meadow Grass (poa aquati(a). Tliie

gi-ass grows natiu-ally in standing waters, or land

that is periodically ovei-flown. Accordingly, in

flat countries, which do not admit of being suffi-

ciently drained, it is almost the only grass for

hay and pasturage.

Dwarf Meadow Grass (poa annua). A grass

common to every quarter of the globe where cold

does not prevent it, perjietually flowering and

seeding, and that most rapidly ; growing in al-

most any soil and situation ; varying in size, but

never acquiring any great height ;
its foliage ten-

der and grateful to cattle ;
but liable to be killed

by winter's frost and summer's drought ; henc?

frequent in the edges of paths, where its seeds

being scattered, quickly vegetate, and where it

is not overpowered by more luxuriant herbage.

Creeping bent Grass, orflorin Grass (agrostis

stolonifera). This grass is characterized by long

strings, with lively green sprouts issuing from

them at right angles, at a few inches distant

from each other. Tiie strings vary in length,
from one to ten feet, in summer always green.
Sometimes part of these have a dull blood-red

shade, whence probably the grass got the name
of red robin. Most of the strings whiten in win-

ter, when not covered up by their own mat, or

by water, when they preserve their green co-

lour, the whiteness being confined to the enve-

lope. Florin has scarcely any root, the slightest

catch of the earth being sufficient for its exist-

ence and nourishment. It is indifferent to tho

extremes of wet or drought, though most luxuri-

ant with an ample allowance of moisture ; nei-

ther is it influenced by high or low ground, or

extremes of heat or cold. There is no soil so

dry or poor, or no situation so excluded from
sun and air, but where it wiU find a lodgment,
and grow and flourish. TMs grass is never pro-

pagated by seeds, which are small and slow of

growth. It is planted by laying down the strings.

These strings, laid on a bare surface, any time

from the 10th September to 1st April, and

lightly sprinkled with earth or compost, so as

nearly to cover them, will soon vegetate, and in

a short time clothe the surface with a unifonn

verdure. It is reputed to produce from five to

ten tons of good hay per acre.

The natural families Cyperacem and Junoi, con-

tain plants nearly allied to the grasses ; such are

the reeds and rushes, a few of which we shall

enumerate.

The Papyrus (cyperus papyrus), is an aquatic

plant, with large tortuous roots, a triangular

stem, from fifteen to twenty feet in height, gra-

dually tapering to the top, surmounted by a tuft

of fine fibrous filaments, which subdivide into

still smaller, on which are the small seedy
flowerets. This plant is celebrated as that which

yielded the paper of the ancients, which was
made from the inner bark of the stem. This
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Papyrus.

liber or bark is composed of thin laminee or

plates, and these unrolled and placed together

formed a sheet. The plates obtained near the

centre were the best, and each cut diminished in

value in proportion as it was distant from that

part of the stem. When carefully peeled from

the plant, and dressed at the sides, that these

might join evenly, these plates were laid close

together on a hard flat table, and then other

pieces similarly cut were laid across them at right

angles. They thus formed a sheet of many
pieces, and to promote their adhesion, the whole

was moistened with the water of the Nile, and,

while wet, pressure was applied. The glutinous
matter inherent in the bark promoted adhesion.

They were afterwards dried in the sun. Bruce

the traveller, who frequentlj' made the paper in

the manner thus described, ascertained that the

saccharine juice contained in the plant, and dis-

solved and diffused in the water, causes the im-

mediate adhesion of the parts. In some cases

where the plants themselves did not contain suf-

ficient juice, or when the water did not dissolve

the juice properly, the strips of bark were joined

together with paste, made of fine flour, mixed
with hot water and a little vinegar. After being
dried and again pressed, the paper was smoothed
and flattened by beating it with a wooden mal-

let.

A recent traveller thus describes the papyrus
as he found it gi-owing near Syracuse in Sicily,
the only locality in Europe where this beautiful

plant is found indigenous.
" The river Anapus,

after flowing through an alluvial plain, which

requires draiuiug very much, being in many
parts swampy, and emitting the most unhealthy
miasmata, falls into the soa at the west side of
the magnificent harbour of Syracuse. We as-

cended the river for some distance in a flat-bot-

tomed boat. Near its mouth the water was pretty

deep, but muddy, and a little fai'ther on we

found it contaminated and obstructed by heaps

of hemp, which were steeping there. The cur-

rent was scarcely perceptible ;
but our progress

was impeded by aquatic plants and strong high

rushes, which in many places so covered the

river from side to side, that we could scarcely see

the water. At the distance of about an Italian

mile from the mouth of the river, we first came

in sight of the object of our search, the graceful

papyrus plant, which we saw growing in little

clusters, and shooting above groups of water-

lilies on either side of the river. A quarter of a

mUe higher up we turned to the westward, and

quitting the main stream, entered the Cyanean

branch, which here forms its junction. This

branch was still more covered with reeds and

aquatic plants than any part of that we had come

through ;
but unlike the Anapus, its water, when

visible, was as clear as a mountain stream in

Scotland. In proportion as we proceeded up
this branch, which is very winding and deep, we
saw the papyrus in thick groups ;

and as we la-

boured to force our way through the rich vege-

table obstruction, which became stronger and

stronger, the beautiful feathery tuft of the plant

bending with its slim elastic stem, frequently

flapped in our faces. At a short distance from

the fountain head, the serpentine stream was so

completely choked up with a vegetation of sur-

prising tenacity, that having no man to tow us

along fi'om the banks, and, indeed, no assistance

but such as a little boy from Syracuse could ren-

der us, we were well nigh giving up our farther

progress, for the present, in despair. Persevering,

however, by cutting, and tearing, and forcing

our little punt through or over this matting oi

plants and flowers, we at last shot into the clear

basin of the Cyanean fountain, well bathed with

perspiration and its own waters. This famous

fountain, which, coming by the famous course of

the stream that flows from it, may be somewhat

more than half a mile from the Anapus, is a cir-

cular pool, of from sixty to seventy feet in dia-

meter. Its waters, though the bottom of the

basin seems formed of black mud, are remarka-

bly pure, and so transparent that you can see

the fish which swarm there, and any other ob-

ject far beneath the surface, as clearly as though

you looked through the medium of a transparent

atmosphere. According to our measurement,
the fountain was then thirty-two feet deep ;

—it

was fringed all round with the graceful cyperns

papyrus. Nothing remained of the ancient

temple of Cyane except some blocks of marble,
that had fallen or been thrown into the foun-

tain; even the name of Cyane was no longer
known there, the Syracusans calling the foun-

tain and the stream La Pisma. Few spots could

be more solitary, and still the limpid water

flowed without a ripple, nor were any sounds
heai'd except the occasional twitter of a sort o(
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reed epaiTow, and now and then the rustling of

the high papyrus, and other aquatic plants, as

they were shaken by a breath of summer air, or

agitated by the tish gliding among their roots.

The papyri fringing the pool seemed literally to

float upon its tranquil waters, their principal

root, which is large and bulbous, running hori-

zontally at the surface of the stream, and long
slender filaments depending perpendicularly
from it, like so many little cables to keep it at

anchor. The shaft or stem proceeding from this

root was frequently ten feet high, without mea-

suring the flowing tuft in which it terminated.

From some of them which we cut down and

carried away with us, we easily made a sort of

paper, though I cannot say much of the quality
we produced, being hurried and without proper

implements. We were obliged to fasten the

strips together, to form one sheet, with gum,
which may have arisen from the Syracusan pa-

pyrus being deficient in the glutinous quality of

those of the Nile, or, which is at least as pro-

bable, from our not dissolving it properly, or not

giving the strata sufficient pressure. Some manu-
factured papyri we saw in the house of a gentle-

man of Syracuse were certainly infinitely supe-
rior to our own, though even those would have

been a poor substitute for our English writing

paper of the very worst quality. They were

specimens of the result obtained by an antiquary
called L. Cavalier Landolina, who, a good many
years before, had endeavoured to revive the an-

cient manufacture, confidently anticipating that

it would supplant paper, not only in Sicily, but

in all Europe. It may, however, be doubted,
whether paper produced from this substance,

even when the ancient art was in its perfection,

and the best papyri of the Nile employed, ever

equalled the paper we now produce from linen

rags in any one quality save in durability."

The ancient Egyptians made their sheets of

prodigious length, though narrow. One of those

purchased by the Earl of Belmore, and unrolled

by his lordship, was fourteen feet long by one

foot broad. Belzoni had a papyrus twenty-three
feet long by one and a half broad. The quantity
of the papyrus used by the Egyptians in their fu-

neral operations alone must have been very great.

Tliose papyri now found in the ancient tombs,
and about the mummy caves in Egypt, are yet
in a wonderful state of preservation. The rolls

are always compressed. Sometimes their exte-

rior is ornamented with gilding, in which case

they are looked upon as of superior value. They
are generally thrust into the breast, or between
the knees of the mummy, and occasionally they
are inclosed in small wooden boxes, or purses.
In the museum of Naples there are not less than

1700 to 1800 MSS. papyri, which have been

dug from the ruins of Ilerculaneum, and yet

only a very small portion of this ancient city has

yet been dug out of the mass of lava by which

it was overwhelmed.

Several of the Junci are used for making mat-

ting and baskets. The buUrush of this country,
and thejuncus acutus, or sharp rush, are thus em-

ployed. In Holland, the sliarp rush is planted
with great care on their sea embankments, to

prevent by its roots the action of the tides from

washing away the earth. These roots are nume-

rous, and strike very deep into the ground, and

mat themselves near the surface in such a man-

ner, as to hold the earth closely together, and

whenever they are presumed to be destroyed,
much assiduity is employed in replacing them.

When these rushes have attained their full height,
which is in summer, they are cut down, tied

into bundles, dried, and conveyed to the town,
where they are wrought into baskets and other

useful articles.

On the banks of the Maese in England this

rush attains the height of three or four feet; but

in general does not grow so luxuriantly in this

country. As a substitute for it, the great cat's

tail, typha latifolia, which grows abundantly in

all our swamps, and on the borders of our lakes,

has been used with success. The stem of this

plant is six feet long, its leaves about an inch in

breadth, and convex on one side. It is termi-

nated by a long cylindrical head, where tha

flowers and seeds are formed, of a dark brown

colour, and five to six inches in length. The

young and succulent stems of this rush, which

grows in vast quantities in tlie swamps of Rus-

sia, are used by the Cossacks and Russian boors

as an article of food, and, though mawkish and

insipid, are by them esteemed a luxury.
Two of our common junci, the conglomeratui

and effustis, when the outer skin is peeled off,

are used for wicks in making what are called

rush-lights. We learn from Pliny, that the Ro-

mans applied the pitli of various kinds of rushes

for similar purposes, and that they entered into

the composition of the torches and candles used

at their funeral ceremonies.

In Japan, rush making is a trade extensively
followed. All the flooi-s of their houses are cov-

ered with mats, which are of great beauty and

variety, and many of their household utensils are

fashioned out of the same materials. So late as

the days of Queen Elizabeth, our halls and pub-
lic places were strewed with loose rushes, so that

we then had not attained the ingenuity or re-

finement of those eastern nations. The Japanese

employ chiefly the jimcus conglomeratus and ef-

fusus, hard and soft rush. Their mats are

formed of the soft rush, plaited very closely, and

the interstices afterwards filled up with rice

straw. These mats, which are at once the car-

pets and the only beds used by the Japanese, are

soft, elastic, and often throe or four inches thick.

Some law appears to regulate the size of these
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mats, for, according to Tlmiiberg, they are pre-

cisely of the same dimensions tliroughout all

parts of the kingdom, with the exception of those

in the imperial palace of Jeddo. The common
dimensions were two yards long and one broad,
with a narrow blue or black border. They make
a lighter sort of matting of the same materials,
which is used as window blinds, and to protect
the transparent paper which forms a substitute

for glass. Of some harder species of rush they
even make shoes for their horses, which come up
to the pastern joint, and cover the hoof. Rushes
and mats are extensively used in many eastern

countries. The sugar sent home from the Mauri-

tius is contained in bags made of matting, which
are thick, strong, and very durable.

CHAP. XXVII.

THE SUGAR CANE, BAMBOO, &C.

Of the same natural family as the cerealia,

and possessing qualities little less valuable than
the various kinds of grains constituting that

family, is the sugar cane. Sugar, as we have

already stated, is a substance found in the juices
of a great many vegetables, and in its chemical

composition is very nearly the same as the farina

of corn. It is a grateful and nutritious sub-

stance, and from having once been esteemed as

a luxury, is now almost from its universal use,
looked upon as a necessary of civilized life.

The Sugar Cane (saccharum officinarum),

belongs to the class triandria and order digynia

Tlie Sugar Cane.

of LinnsEus. Its root is perennial, fibrous, and
the stem simple, knotted, or undivided, jointed,
and smooth. It is two inches in diameter, and
fi-om eight to eighteen and twenty feet in length; |

the number of joints varies from thirty to eighty.

The leaves are long, amplexial, and pointed. The

flowers are small, and produced in the form of a

terminal loose panicle. Calyx, a glume of two

valves, which are oblong or lance-shaped, pointed,

erect, concave, and equal ; the base being sur-

rounded by long woolly hairs. The corolla is

composed of two valves shorter than those of the

calyx, and of a fine delicate texture. The germ
is oblong, and supports two feathered styles ter-

minated by a plumous stigma; the seed is oblong,
and is invested by the corolla.

There are now several varieties cultivated in

the American colonies, which were introduced

there about the end of the last century from the

islands of Bourbon, Java, and Otaheite. These

are so far superior to the old plant, that they
have almost superseded its culture. The new
varieties ai'e lai'ger in diameter, the joints are

farther separated from each other, and the plants
arrive several months sooner at maturity than the

old canes. Thus the old Brazilian cane takes

from twelve to twenty months to arrive at ma-

turity, while the new varieties are ready in about

ton months.

The nature of the soil and mode of culture

have a considerable effect on the size of the

plants. In a favourable soil, and in new and

moist lands, it reaches to the height of twenty
feet, while in dry and light soils it does not ex-

ceed six or ten feet. It is always propagated
from cuttings, for although many attempts have

been made to raise plants from seed, these have

always proved unproductive. Bruce affirms

that he has seen it raised from seed in Nubia,
and there must certainly be some country where

the seeds prove productive, else nature would

not have been so lavish in bestowing them on

this as well as every other plant. Neither the

Greeks or Romans were acquainted with the

sugar cane, or at least cultivated the plant as an

article of luxury. It is supposed that Tlieo-

phrastia alludes to it when he mentions, that

besides being procured from bees, honey, or sweet

juice, is also the product of canes. The sugar

cane, however, seems to have been early culti-

vated in China and India, and from the latter

region it is probable it was introduced into

Europe. Before the discovery of the West
Indies by the Spaniards in 1492, or of the East

Indies by the Portuguese in 1497, sugar was
manufactured from the sugar cane in consider-

able abundance in the islands of Sicily, Crete,

Rhodes, and Cj^prus. The plant is supposed to

have been brought to these islands originally by
the Saracens, and from thence transported into

some parts of Italy ; and to Spain from Africa

by the Moors. In Spain the sugar cane was firet

planted in Valencia, and afterwards in Granada
and Murcia. In these southern districts of the

kingdom, sugar was at one time produced in
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great quantity. Mr J. Willoughby, an English
traveller in Spain in 16G4, says,

" I went to Oli-

ves in Valencia, where, as well as at Gandia, are

engines for sugar works; the best are at Olives.

By the way we saw the sugar canes growing
at several places. They are planted in low wet

grounds, well manured and dressed, divided into

beds or hillocks and furrows. They cut the

canes close to the roots in November and Decem-

ber, and cutting off the slender tops, which afford

no good juice, keep them under ground till

March, and then prick them into these hillocks

or beds. Out of every talea or cut shoot four,

five, or six canes, which will be ripe next De-

cember. The knots or joints of the cane at the

bottom are verj' close together, scarce an inch

asunder ; but upwards the distance is more, as

the cane grows more slender. Within is a white

pulp or pith, full of sap, sweet as honey. They
sell them at Gandia to eat, and cutting them in

pieces just in the middle between two knots,
suck the pieces at both ends. To make sugar,
after the canes are cleansed from the tops and

leaves, and cut to pieces, they are first bruised

either with a perpendicular stone running round,
as apples to make cyder, or olives to make oil,

or between two axles strongly capped with iron,

horizontally placed, and turned contrary ways,
and then pressed as grapes or olives are. The

juice thus pressed out is boiled in three several

cauldrons, one after another. In the third caul-

dron it becomes thick and black, and is then put
into conical pots, which at the bottom have a

little hole stopped only with coarse and foul

sugar. These pots are covered when full with a

eake of paste made of a kind of earth called the

Spanish gritty, and found near Olives, which is

good to take spots out of clothes, and which cap
or cover sinks as the sugar sinks. These coni-

cal pots are put into others of another shape by
the hole at the vertex, and the juice drains down

thi'ough the coarse sugar at the bottom. It

drains for five or six months, in which time the

sugar in the conical pots grows hard, and while

all the juices being drank up by the late, or run

out by the hole in the vertex, the juice is

boiled again so long as it is good for any thing,
but at last it makes only a foul red sugar that

n-ill never be better. The conical loaves of su-

gar, after they are taken out, are set to drain

over the same pots for fom-teen or fifteen days.
To make the sugar more white they must boil

it again, but about one-sixth is lost every time.

A pound of sugar of twelve ounces is sold at

Olives for three sous and a half, refined for five

or six sous, (equal to 3d. of English money.)
The sugar juice is strained through linen strain-

ers, and is put out of one cauldron into another.

They take it out of the first and second caul-

drons so soon as it begins to boil
; but in the

thii-d cauldron they let it boil till the scum rises.

and then take off only the scum with the scum-

mer, and put it into a long trough to cool ; and
when it is cool, put it into the conical pots.
One scum rises after another in the third caul-

dron. The scum when it is taken off is white,
but turns to a black liquor in the trough. They
never refine the sugar more than three or four

times. They use for the refining of it whites of

eggs, putting in two or three dozen into a caul-

dron, and they use but one cauldron for refining.
When the process is finished it grows hai'd, and
white in nine or ten days."
From Valencia, the cultivation of the sugar

cane, and the manufacture of sugar, were carried

in the beginning of the fifteenth century by the

Spaniards to the Canary islands, and the com-
merce arising from the sugar then produced was

considerable, but prior to this period the Portu-

guese, in 1420, canied the cane and the manufac-

ture of sugar from the island of Sicily to Ma-
deira. From these origins the cultivation of the

sugar cane, and the art of making sugar, were

extended by different nations of Europeans to

the West Indian islands and the Brazils.

This progi-ess of the cultivation of the sugar
cane has, however, given rise to the supposition
that the Europeans propagated this plant from

Sicily and Spain to Madeira and the Canary

islands, and -from thence to the West Indian

islands and the continent of South America, and

that it was not an original and indigenous plant
in those localities. There are good grounds for

supposing, however, that this opinion is incor-

rect ; and although there are no very authentic

accounts regarding the first settlements, or in-

digenous products of those islands, yet there is

every reason to believe that the sugar cane was

found gi'owing in some of them, as it has un-

doubtedly been discovered by navigators as in-

digenous to all the islands of the South seas.

Thus it was found flourishing in the Society

islands, Easter island, and the Sandwich isles,

where the natives were perfectly acquainted with

the use of its expressed juice, though they had

not the knowledge of making sugar. Some

plants of those canes were introduced into the

West Indies, and the astonishing increase of

sugar, which those brought from Otaheite and

planted in Jamaica yielded over those of the

island, showed if they were not distinct species,

that the plant, like many others, improved

greatly by a change of soil and climate. Sir

John Laforey, who introduced some of the Ota-

heitian as well as Indian canes into the island of

Antigua, thus gives an account of them. " There

was one sort brought from the island of Bour-

bon, reported by the French to be the growth of

the coast of Malabar. Another sort from the

island of Otaheite ; a third from Batavia. The

two fonner are much alike both in their appear-

ance and growth, but that of Otaheite is said to
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make the finest sugar. They are much larger

than those of our islands, the joints of some

measuring eight or nine inches long, and six in

circumference. Their colour and that of their

leaves also differs from ours. They are ripe

enough to grind at the age of ten months. They
appear to stand the dry weather better than ours,

and are not liable to he attacked by that destruc-

tive insect called the borer. The Batavian canes

are a deep purple on the outside; they groAV short-

jointed, and small in circumference, but branch

exceedingly, and vegetate so quick, that they

spring up from the plant in one-tliird of the time

which those of our island do."

When Europeans first visited America, the

sugar cane was found growing in the low lands

near the mouth of the Mississippi. Father

Hennepin says, "From thirty leagues below

Maroa down to the sea, the banks of the Missis-

sippi are full of canes ;" and Francis Ximenes

mentions the sugar cane as growing spontane-

ously near the Rio de la Plata. John do Laet

also mentions it as indigenous in the island of

St Vincent.

Jamaica was discovered by Columbus in his

second voyage in 1494, and a settlement was

made there by the Spaniards in 1509. In 165C

it was taken possession of by the English, and

the sugar cane first planted there for the pui-pose
of sugar making in 1660. Sir Thomas Modi-

ford, who afterwards became governor of the

Island, introduced the art of sugar cultivation,

»nd the necessary canes from the island of Bar-

badoes. In this latter place the production of

sugar had been sedulously carried on chiefly un-

der his auspices for many years previous. Ligon,
in his history of Barbadoes, thus writes on the

subject :
" At the time we landed on this island,

which was in the beginning of September 1647,
we were informed partly by those planters we
found there, and partly by our own observations,

that the great work of sugar making was but

newly practised by the inhabitants there. Some
of the most industrious men having gotten plants
from Femambrock, a place in Brazil, and made
trial of them at the Bai-badoes

;
and finding

them to grow, they planted more and more as

they grew and multiplied on the place, till they
had such a considerable number as they were

worth the while to set up a very small ingenio,

and so make trial what sugar could be made on

that soil. But the secrets of the work being not

well understood, the sugars they made were very
inconsiderable and little worth for two or three

years. But they finding their errors by their

daily practice, began a little to mend, and by
new directions from Brazil, sometimes by stran-

gers, and now and then by their own people,
who were content sometimes to make a voyage
thither to improve their knowledge in a thing

tliey 80 much desired. Being now much better

able to make their queries of the secrets of that

mystery, by how much their often failings had

put them often to stops and non-plusses in tlie

work ; and so returning with more plants and

better knowledge, they went in upon fresh

hopes, but still short of what they should be

more skilful in
;
for at our first arrival we found

them ignorant in those main points that much
conduced to the work, viz., the manner of plant-

ing, the time of gathering, and the right placing

their coppers in their furnaces, as also the true

way of covering their rollers with plates or bars

of iron. At the time of our arrival there, we
found many sugar works set up and at work,
but yet the sugars they made were but baa-e

Muscovadoes, and few of them merchantable

commodities, so moist and full of molasses, and so

ill cured or dry, they were hardly worth bringing
home to England. But about the time I left

the island, which was in 1650, they were much

bettered, for then tliey had skill to know when
the canes were ripe; which was not till they were

fifteen months old, while before they gathered
them at twelve, which was a main disadvantage
to the making good sugar, for the liquor want-

ing of the sweetness it ought to have, caused the

sugars to be lean and unfit to keep. Besides

they had grown greater proficients both in boil-

ing and curing them, and had learnt the know-

ledge of making the white, such as you call lump

sugar here in England, but not so excellent as

those they znake in Brazil ;
nor is there any like-

lihood they can ever make such, the land there

being better, and lying in a continent, must

needs have constanter and steadier weather, and

the air much drier and purer, than it can be in

so small an island as that of Barbadoes.

The rearing of canes and the manufacture of

sugar has now become the chief employments in

the West India islands, and immense quantities

of this article are annually exported from

them. The culture of the cane, therefore, has

now become an object of anxious solicitude.

Wo have already said that the cane is propagated

by cuttings alone. The top joints are always
selected for this purpose, becaiise fhey are less

rich in saccharine matter than the lower parts of

the cane, while the vegetating powers are equally

strong. The cane-plant is possessed of the power
of tillering, in a manner similar to that shovi-n

by wheat, although not to an equal extent.

In preparing a field for planting with the cut-

tings of cane, the ground is marked out in rows
three or four feet apart, and in these lines holes

are dug from eight to twelve inches deep, and
with an interval of two feet between the holes.

Where the ground is level, larger spaces are left

at certain intervals for the facility of carting;
but there are many situations at the sides of

steep hills where no cart can be taken, and in

such cases these spaces are not required. The



238 HISTORY OF THE VEGETABLE KINGDOM.

ripe cones are then conveyed to the mill in Inin-

dles on the backs of mnles, or are passed down
to the bottom of the hill through wooden spouts.
The hoeing of a cane-field is a most laborious

operation when performed, as it must be, under
the rays of a tropical sun. Formerly this task

was always effected by hand labour
;
but of late

years, where the nature of the ground will admit
of the employment of a plough, that instrument
has been substituted, to the mutual advantage
of the planter and his labourers. The planting
of canes does not require to be renewed annually;
in such a case the utmost number of labourers

now employed on a sugar plantation would be

wholly inadequate to its performance. The most

general plan is for a certain portion of the land

in cultivation to be planted annually and in suc-

cession, the roots and stoles of the canes of the

former year being left through the remaining

parts of the plantation. From these, fresh canes,
which are called rattoons, spring up, and are

nearly as large the first year as plant canes.

Rattoon canes have a tendency to deteriorate, at

least in size, every year they are continued, for

which reason the progressive renewal of the

plants is adopted. This plan may, however, be

continued with very good effect for several years,

provided the roots are furnished every year with

a liberal supply of manure, that the ground about

them is well loosened, and that aU weeds are

carefully removed. In this way it is said the

same roots have been made to send up canes dur-

ing twenty years. In some few cases the planters

adopt a different course, and never wholly re-

new any individual field of canes, but content

themselves with supplying new cuttings in such

particular spots as from time to time appear to

be thin.

The mode of cultivation varies in some parti-
culars in different countries. In India, where
the price paid for daily labour is exceedingly

small, great pains are taken in preparing the

ground for the reception of the plants, which are

carefully weeded and watered, and freed from

insects, at all periods of their growth, when such

operations are called for. Unfortunately for the

Indian sugar-cultivator, something more than

mere labour is required for the proper manufac-
ture of his produce—an acquaintance with che-

mical science, and the possession of adequate ap-

paratus—in both which particulars ho is lament-

ably deficient. The Indian agriculturist would
suffer martyrdom rather than be guilty of the

crime of innovation. The discoveries of scienti-

fic men are to him as though they never had
been made; and in conducting processes he is

contented with apparatus, the total cost of which
docs not exceed many shillings, where manu-
facturers of other countries think it necessary to

expend many hundred pounds. If their invete-

rate prejudices could be overcome, and the Indian

sugar-planters were furnished ^vith adequate

utensils, there is every reason to believe that the

markets of Europe could be supplied thence with

sugar of a quality quite equal to that of West-

India manufacture, and at a considerably lower

cost.

The manufacture of sugar is a somewhat com-

plicated process, requiring for its successful per-
formance not only some degree of chemical know-

ledge, but likewise a considerable amount of

practical experience. We have already quoted

Willoughby's description of sugar-making in

Spain before its introduction into the West In-

dies, and the following is a summary of the mo-
dern practice in the colonies.

When the canes are fully ripe they are cut

close to the stole, and being then divided into

convenient lengths, are tied up in bundles, and

conveyed to the mill. This always consists of

three iron cylinders, sometimes standing perpen-

dicularly in a line with each other, and at othei

times placed horizontally, and disposed in the

form of a triangle, and so adjusted that the canes,
on being passed twice between the cylinders of

cither kind of mill, shall have all their juice ex-

pressed. This is collected in a cistern, and must
be immediately placed under process by heat to

prevent its becoming acid, an effect which has

sometimes commenced as early as twenty mi-

nutes from the time of its being expressed. A
certain qxiantity of lime in powder, or of lime-

water, is added at this time to promote the sepa-
ration of the feculent matters contained in the

juice ; and these being as far as possible removed

at a heat just sufficient to cause the impurities
to collect together on the surface, the cane-liquor
is then subjected to a very rapid boiling, in order

to evaporate the watery particles, and bring the

syrup to such a consistency that it will granulate
on cooling. The quantity of sugar obtainable

from a given measure of cane-juice varies accord-

ing to the season, the soil, the period of the year,

and the quality of the canes ;
but it may be cal-

culated, that, taking one state of circumstances

with another in these respects, every five gallons,

imperial measure, of cane-juice, will yield six

pounds of crystallized sugar, and will be obtained

from about one hundred and ten weU-growTi
canes.

The fuel used for thus concentrating the juice
is furnished by the cane itself, which, after the

expressing of that juice, is dried for the jjurpose

by exposure to the sun.

When the sugar is sufficiently cooled in shal-

low trays, it is put into the hogsheads wherein

it is shipped to Europe. These casks have their

bottoms pierced with holes, and are placed up-

right over a large cistern into which the molasses

—which is the portion of saccharine matter that

will not crystallize^drains away, leaving the

raw sugar in the state wherein we see it in our
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grocers' shops: the casks are then filled up,
headed down, and shipped.
With the planters in our own colonies, the

process of sugar-making mostly ends with the

draining away of the molasses in the manner

just mentioned
; but in the French, Spanish, and

Portuguese settlements, it is usual to submit this

raw sugar to the farther process of claying. For

tills purpose the sugar, as soon as it is cool, is

placed in forms or moulds, similar to those used

in the sugar refineries in England, but much

larger ; and these being placed with their small

ends downwards, the top of the sugar is covered

with clay moistened to the consistence of thin

paste, the water contained in which gradually
soaks through the sugar, and washes out a far-

ther quantity of molasses, with which it escapes

through a hole purposely made at the point of

the earthen mould. It is then called clayed-

sugar. The loaves, when removed from the

forms, are frequently divided into three portions,

which, being of different colours and qualities,

arising from the greater effect of the water in

cleansing the upper portion, are pulverized and

packed separately for exportation.
The molasses which have drained from the

sugai', together with all the scummings of the

coppera, are collected, and, being first fermented,
are distilled for the production of rum. The

proportionate quantity of this spirit, as com-

pared with the weight of sugar produced, varies

considerably with the seasons and management.
In favourable years, when the canes are fully

ripened, and the quality of the sugar is good, the

proportion of molasses and scummings is com-

paratively small, and the manufacture of rum is

consequently lessened. The proportion usually
made is reckoned to be from five to six gallons
of proof spirit for every hundred-weight of sugar.
The Bamhoo (hambusa arundinacea). This

gigantic member of the family of reeds and

grasses has, when growing, an appearance not

unlike an immense sheaf of wheat standing on
end (sec Plate VII., fig. ]

.) Some of them are

upwards of sixty feet in height, and the quan-
tities of single canes which they yield is prodi-

gious. The cane is porous in the centre, and

partly hollow. Externally the epidermis is

composed of a hard wood, into which silex enters

so largely, that it wUI strike fire with steel in

the same way as a piece of flint. This plant is

indigenous to China; and although it grows
spontaneously and most profusely in nearly all

the immense districts included in the southern

portion of that empire, yet the Chinese do not

entirely rely on this profusion of nature, but cul-

tivate the reed with much care. They have
treatises

elitirely devoted to this matter, where
all the rules of experience are propounded for its

culture, sho\ving the proper soils, the best kind
of n'ater, and the appropriate seasons for plant-

ing and transplanting this most useful produc-

tion. Among this singular people, the bamboo

is used for almost every article of convenience

or luxury. Marco Polo says, that in his time

they had canes thirty English feet in length,

which they split in their whole length into very
thin pieces, and then twisted them together into

strong ropes three hundred passi (six hundred

English feet) long, that were used to track their

vessels on their numerous rivers and canals. JI.

De Gurgenes says, that in the course of his jour-

ney through part of the celestial empire, he often

saw the Chinese making this kind of rope. The
artizans were mounted on scaffolds twelve or

fifteen feet high, and let the cord fall to the

ground as it was plaited. Van Braam, ano-

ther modern traveller, speaks of this bamboo

cordage as being admirably light and strong.

The sails of the Chinese junks, as well as their

cables and rigging, are made of bamboo. The old

Venetian also describes a pavilion of the grand

Khan, the roof of which was made of bamboo

cane, richly gilt and varnished. These bamboos,
he says, were each three palms in circumference,
and ten fathoms long, and being cut at the joints,

were split into two equal parts, and laid concave

and convex to form gutters. The missionaries

inform us, that not merely the roofs, but entire

dwellings, are constnicted of bamboo
;

this is

particularly the case in the southern province of

Se-chuen, where nearly every house is built

solely of this strong cane. Moreover, almost

every article of furniture, mats, screens, chairs,

tables, bedsteads, bedding, are all made of the

same material. This curious people also convert

the fibres of this plant into paper. In short, as

Van Braam remarks, scarcely any thing is to be

found in China, either upon land or water, into

the composition of which bamboo does not enter

or to the utility of which it does not conduce.

The same extensive use of the hollow reed is

made in Japan ;
nor is it much less employed in

Java, Sumatra, Siam, Pegu, the Ladrone islands,

and other eastern countries. Even the young
shoots of the bamboo afford the Chinese an ar-

ticle of food, and its fibres serve them for candle

wicks.

The Indian Cane (calaimis vents), plate VII.

fig. 2, grows straight and tall, without branches,
and is sui-mounted by a tuft or crown. Its bark is

thickly covered with straight spines ;
but this be-

ing removed, the straight smooth cane is displayed.
Sumatra produces this plant in great abundance.

Formerly the Dutch monopolized the sale of

canes from that quarter, and we were accustomed

to purchase them fi-om this people, who studi-

ously withheld all information concerning the

plant from which they were obtained, fearing
lest travellers should discover how easily and

plentifully they were jirocured. The secret,

however, could not long be thus kept. As our



240 HISTORY OP THE VEGETABLE KINGDOM

navigators found their way to the eastern islands

and different parts of the Indian ocean, they be-

came well acquainted with the cane-plant, and
the great variety of uses to which it might be

applied. At Java, as well as at Sumatra, at Ja-

pan, Malacca, Siam, Pegu, and many other

places, the rattan was found in great abundance.

Tlie natives of Java cut the cane into fine slips,

which they plait into beautiful mats to sit upon,
manufacture into strong and neat baskets, or twist

into cordage. With them it supplies the place
of our string or twine, for all their parcels are

neatly tied up with the fibres of cane. The
fruit it bears, which, when lipe, is of a round

form, about the size of a hazle nut, and lies in

clusters, they sell in the markets as an article of

food. They sometimes suck the pulp to quench
thirst, and at other times pickle the fruit.

Twisted cane forms the cables of their ships.
At Malwia was a manufactory of this sort of

cable. "
Here," says Dampier,

" we made two
new cables of rattans, each of them four inches

about ; they were strong and serviceable, and
had the property of buoyancy in the water,
not sinking like our hemp cables." In Japan
the natives make all sorts of upholstery work
from the split pieces of the cane.

CHAP. XXVIII.

TUB FAMILY OP PALMS, THE COCOA NUT, DATE,

DANNANA, WAX-PALM, &C.

The family of palms form one of the most

magnificent in the vegetable kingdom. Inter-

mediate in their structure, between herbaceous

plants and trees, they possess the towering height
and the umbrageous shade of these latter glories
of the vegetable tribes, withan elegance offormand

beauty of proportion not inferior to any of the

denizens of the woods or forests. Tliey are all

natives of tropical regions, and bring to us asso-

ciations of bright and sunny skies, and a tem-

perature in which their leafy shade and the cool-

ing products which they yield must bo peculi-

arly grateful and appropriate.
The palms are generally large trees, with a

simple, cylindrical, leafless stem, designated by
the name of Stipe. At its summit, tlie palm is

crowned by a bundle ofvery large, petiolate, persis-
tentleaves, which are pinnate ordecompound, with
a greater or less number of leaflets of diversified

form. The flowers are hermaphrodite, or more

ooramonly unisexual, dioecious or polygamous,
forming catkins, or a large cluster named regime,
and enveloped previous to its expansion in a co-

riaceous, sometimes ligneous spatha. The peri-
anth has six divisions, of which three are inner

and three outer, so as to resemble a calyx and a

corolla. The stamina arc six, rarely tlirec. The

pistil is simple, or formed by the aggregation of

three distinct or united pistils. It presents one

or three cells, each containing a single seed.

Each pistil is terminated by a style, surmounted

by a more or less elongated stigma. The fruit

is a fleshy or fibrous drupe, containing a very
hard bony nucleus, \\ith one or three monosper-
mous cells. The seed, besides its proper integu-

ment, consists of a fleshy or cartilaginous endo-

sperm, sometimes presenting a central or lateral

cavity. The embryo is very small and cylindri-

cal, and is placed horizontally in a small lateral

depression of the endosperm.
With the exception of the fan-palm {Gham-

(Brops humilis), all the plants of this family are

extra-European, inliabiting especially the inter-

tropical regions of the old and new continents.

These trees are not only remarkable for the ele-

gance of their form and the prodigious height

which several of them attain, but are also of the

greatest importance on account of the numerous

services which they render to the inhabitants of

the countries in which they naturally grow.
The fruits of many species, as the cocoa, the

date, and the terminal bud of the cabbage-palm
are eaten by the inhabitants of Northern Africa

and India. Several species furnish an amylace-
ous fecula named sago; others an astringent

principle, similar to dragon's-blood. Some again

yield a fixed oil, as ^lais guincensis, from which

the palm-oil is procured. The betel-nut, which

possesses an intoxicating and narcotic power, is

the product of the areca catechu. There are

upwards of one hundred and thirty known spe-

cies of palms.
One of the most interesting of the palm tribe

is the cocoa nut tree, both as regards the variety

and the utility of its products. The following

account of this tree by Mr Marshall is so fuU and

complete as leaves nothing farther to be desired

on the subject.*
The Cocoa Ndt Tkee fcocMj naa/eraJ belongs

to the class Monoscia, order Hexandria, of the

Linnean classification of plants.

Stem erect, without branches, from sixty to

ninety or 110 feet in height, and from one to

two feet in thickness. See Plate IV. fig. 3. It

is marked with parallel rings from the cicatrices

of the fallen leaves, about two of which separate

annually. By these cicatrices or marks the age
of a tree may be ascertained.

The stem is crowned with a bunch of about

twelve or fifteen fronds (palm-leaves), each

twelve or fourteen feet long, and composed of a

double row of opposite sword-shaped leaflets, in

length from three to four feet ; upper leaves are

erect, middle horizontal, lower ones rather droop-

* Tlie Natural and Economical History of the Cocoa

Nut Tree.
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!n(?. A single leaf closely resembles an ostrich-

leather magnified a great number of times

beyoud its natural size.

Coroa Nut and Flower.

The flower is axillary, and proceeds from a

large single-leaved pointed spathe, which always
opens on the under surface. The spadix is spi-
cate ; each spike has towards its base one or two
female flowers, the others being male. In both
male and female flowers the calyx has three di-

visions, and the corolla three petals. The male
flowers have six stamens, and the female three

stigmas. Drupe oval, three-sided, about eight or

ten inches long, exterior covering smooth, inte-

rior fibrous
; nut monospermous, very hard, has

three unequal holes at the base closed with a
black membrane ; medullary part nearly half an
inch thick, white, hard, commonly filled with a
sweetish watery liquid. Ripe nuts are known
by a succussion of the water they contain, when
shaken.

A recticulated substance, resembling coarse

cloth, (Matulla, Singhalese,) involves the base

of each leaf, which falls off before the leaf has
attained a state of maturity. In Bengal, this

filamentous body is supposed to harbour insects,
which are destructive to the tree : on that ac-

count, it is there destroyed by fire.

The roots are slender, and very flexible : they
rise separately from the bottom of the trunk,
some sink into the earth, while others take a
horizontal direction very little under the surface.

They do not penetrate an indurated soil.

Tlie tree when young bears a near resemblance
to a herbaceous plant ; indeed, during the whole
progress of its growth it has some analogy with

vegetable productions of this kind. It has no
bark

; the surface appears to be formed of the ci-

catrices, which succeed the fall of the leaves,
much hardened by the action of the air and sun.
A slight wound in the central bud is fatal to the
tree

; but the hardened trunk is capable of bear-

ing considerable injury with impunity.
Cocoa nut trees are often struck by lightning,

which frequently kills the terminal leaf-bud, and

thereby occasions the death of tlie tree. This
tree never changes the diameter it has once ac-

quired. Should any circumstance occur capable
of retarding the growth during one or more
years, such as transplantation, the effect is very
evident in the stem by a permanent contraction

in its diameter. Immediately above those

blighted parts small roots sometimes protrude,
but they seldom extend beyond a few inches.

Frequently the trunk has a larger diameter at

the base and top than in the middle.

The wood of the stem is composed of hard,

flexible, ligneous, black fibres, united by a soft

brownish cellular substance, capable of being re-

duced to powder. The palms have in the inte-

rior structure of their trunks no analogy with
other trees. Their manner of growth may be

compared to that of the white lily, whose stems,
"
though of annual duration, are formed nearly

on the same principle as that of a palm, and are

really a congeries of leaves rising one above an-

other, and united by their bases into an appar-
ent stem." In habit and in structure they re-

semble the ferns, in their blossom the grasses,
and the asparagi in their mode of fructification.

All the palms have in a greater or less degree a

spongy stnicture. The cellular substance of the

Cjcas circinalis (sago-palm) is, in some of the

islands of the eastern Archipelago, manufactured
into the nutritive substance called sago, or

sagu,
—a word which is said to moan meal in the

dialect of Amboyna. The Carj/ota urens (ne-

pery tree) yields a considerable quantity of

fecula, or sago ; but in Cejdon this substance is

not extracted, except during a period when rice

is scarce. Sago is easily obtained from the in-

terior part of the trunk of these trees. The pro-
cess consists in pounding the spongy or cellular

texture of the stem,—sometimes erroneously
called the pith,

—and washing it with water,
which is strained, to separate the ligneous fibres

from the fecula. Sago is grained by moistening
the flour, and pressing it through a sieve, into a

shallow iron pot, that is suspended over a fire,

by which means it assumes a globular form. In

consequence of being half-baked during the pro-
cess of granulation, it may be kept a long time

without undergoing a chemical change. , Sago is

not manufactured in Ceylon, although the tree

grows there in abundance. The exterior lamina

of the stem of a cocoa nut tree is always much
harder than the interior.

There is a variety of this palm called the

King's cocoa nut, the fruit of which has a bright

yellow colour. Nuts of this kind contain a

great proportion of fluid, which, on account of

its supposed cooling quality, is given to invalids,

in preference to that of the common nuts
;
but

they are not esteemed so good as common nuts

for culinary purposes.
The nut known by the name of the Maldive

cocoa nut, Gundira (Singhalese,) Sea cocoa nut,

Double cocoa nut, Nux medica (Borassus Se-

chellensis), is the produce of a palm-tree, which
Rochon tells us abounds in tlie isle of Palms,
one of the Seychelle islands, but nowhere else.

The fruit presents an appearance of two thiglis;
2 u
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iu other respects it is not inatcriiiUy difTerent

from the common cocoa nut. The nuts which
are occasionally found at the Maldive islands

have been can-ied there by currents from the

place of growth.
Great medicinal virtues are ascribed to this

nut by the indigenous inhabitants of India, both

in the prevention and cure of diseases. The ve-

nereal disease is supposed to be radically cured by
it. Thunberg says, it is deemed a sovereign re-

medy against tlie flux, epilepsy, and apoplexy.
Rochon tells us that it was not uncommon at

one time to see them sold for upwards of £400

Sterling each. The Emperor Rodolph the

Second could not procure one at the price of

4000 florins. Some of the wealthy Indians had

cups made of them, which they ornamented
with gold and precious stones. They are now
more generally diffused than formerly, and con-

sequently much less valuable. Malte Brun in-

forms us, that it has been found profitable to

cultivate them in the isle of France. Many of

the mendicants in Ceylon have nuts of this kind,
in which they put the provisions they receive in

alms.

The tree sometimes bears fruit in five or six

years from the time it is transplanted from the

seed-bed, but the produce is rarely abundant be-

fore the eighth or ninth year. It continues to

yield fruit for sixty or seventj' years. In good
-soils, and particularly during wet seasons, the

tree blossoms every four or five weeks
;
hence

there are generally fresh flowers and ripe nuts on
the tree at the same time. There are commonly
from five to fifteen nuts in a bunch

; and, in

good soils, a tree may produce from eight to

twelve bunches, or from eighty to 100 nuts an-

nually.
Cocoa nut trees are sometimesmuch injured by

several species of the Coleopterous tribe of in-

sects. They excavate a hole of about an inch

diameter in the terminal leafbud, and, when the

leaves expand, the leaflets appear full of holes,

as if they had been perforated with shot of dif-

ferent sizes. In consequence of the injury done

to the bud by these insects the trees are some-

times killed. The larva or grub of one of the

species of beetles which infest cocoa nut trees is

called Tucuma or Grugru in British Guiana. It

is about two or three inches long, and three

quarters of an inch in diameter, and the head is

black. They are reckoned a great delicacy by
wood-cutters and epicures of that country ;

and

they are generally dressed by frying them in a

pan. By some they are preferred in a raw state
;

and after seizing them by the black head, they
are dipped in lime juice, and forthwith swal-

lowed.

This species of the palm family has its habi-
tat in intertropical Asia, Australia, America, and
Africa. It is by some authors said to have in

ancient times been cultivated in Arabia
;
but

Niebuhr infonns us that it is not found to the

north of Mocha. Like all other equinoctial

plants, the cocoa nut tree becomes less luxuriant

as we approach the tropics. At the suggestion
of Mr Dunlop, who lately, in so able a manner

superintended the clearing of Saugur island, at

the estuary of the Hooghly, that den of tigers is

likely to be a continued grove of cocoa trees.

Saugur lies in X. Lat. 21° 30', whicli is perhaps

as far from the Equinoctial line as that species

of palm can be cultivated with advantage. In

the neighbourhood of Lucknow, which lies in

N. Lat. 26" 24', the cocoa nut tree grows, but it

does not produce fruit. As the cocoa tree seems

to require for its perfection a mean temperature
of not less than 72° Fahrenheit, the proper cli-

mate for it will therefore be from the equator
to the 25th parallel of latitude, and in the

equinoctial zone to an altitude of about 2900

feet. This general statement will no doubt ad-

mit of some qualification in regard to particular

situations. 'There may be exposed spots within

its favourite climate, where the fruit will not

come to maturity, and warm valleys beyond the

above limits, where the tree will grow, and per-

haps produce ripe nuts. The cocoa tree occu-

pies, therefore, a zone of 25° of latitude on botli

sides of the equator, which includes neai'ly four-

fifths of Africa, one-sixth of Asia, one-third of

America, and excludes Europe. It may be re-

marked, that trees which grow in the immediate

neighbourhood of the sea are much more luxur-

iant and productive than those which are planted

inland or upon elevated situations. The cause

of this degeneration is not very evident.

The cocoa tree is much cultivated on some

parts of the east coast of America; fiom the

river St Francisco to the bar of Mamanguape, or

from about 7° 30' to 10° S. Lat., being about

ninety-four leagues, the Brazilian coast is with

few interruptions planted with cocoa trees. The

small island of Itarmaraca, which is only three

leagues in length, yields annually about 300,000

nuts. But perhaps this palm is no where so ex-

tensively cultivated as in Ceylon ;
and the fol-

lowing remarks regarding its products are in-

tended more immediately to apply to the tree as

it grows in that island. The cocoa tree is culti-

vated both in the interior of Ceylon and along
the flat country adjoining to the sea ; it thrives

best, however, on the coast of the south-west

aspect of the island, or from Calpenteen on the

north, to Dondrahead, on the south. About the

year 1813, it was estimated that 10,000,000 trees

grew between these two points, and since that

period the number lias been annually increasing.

The extent of coast between Dondrahead and

Calpenteen is about 184 miles; the whole cir

cuit of the island is 764 miles. Except cinna-

mon, the products of the cocoa tree fonn the
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\;Iuef staple commodities of Ceylon. The Mal-

dive islands produce great quantities of cocoa

nuts
;
where they arc reckoned to be the price

of labour. In Congo, this palm is said to form

one of the greatest blessings in nature.

It does not appear that the cocoa tree is nearly

as much cultivated in the West India islands as

in the east. Mr Stewart, in his account of Ja-

maica, says, however, that
" on some estates

groves of them are planted, and an oil extracted

from them to light the works during crop-time.

Occasionally the nuts are served out to the slaves

as an article of food."

In many places along the coast of Ceylon cocoa

trees thrive well upon the sandy soil near to the

sea, where hardly any other plant will vegetate.

These cocoa groves, through which the eye can

reach for a great extent, intermixed with the

huts of the natives, composed entirely of cocoa

leaves, form a very picturesque object. When
the trees are full grown, the bare trunks rise like

columns offrom sixty to 100 feet in height, while

the horizonial pinnated leaves interlace, by which

meansagrove resembles the longaisles and Gothic

arches of a cathedral : above these arches a pro-

fusion of fine leafy plumes rise from the centre

of the trees, and project almost perpendicularly
towards the sky, thereby adding greatly to the

beauty and variety of the prospect. About

thirty years since, the colonial government of

Ceylon had it in contemplation to impose a tax

upon cocoa trees; but, in consequence of the

strongly marked aversion of the people to such

a measure, the plan was abandoned. On the

Malabar coast, cocoa nuts pay a land tax of half

sifanam for every tree that is in full-bearing, old

and young trees being exempted as unproduc-
tive. And, at Marzouck, in northern Africa, a

tax of one dollar is levied upon every 200 trees

of the date palm. Ben AH informs us, that the

king of Fezzan imposes a tax upon the same spe-
cies of the palm tribe.

The cottages of the inhabitants are always
surrounded by a great number of palm-trees
more particularly of the cocoa nut palm ;

and
those plants seem to thrive best which are situ-

ated near to the dwellings of the inhabitants.

This circumstance has given rise to an observa-

tion of the natives, namely, that a cocoa nut

tree delights in conversation. The ashes which
result from the burning of wood for culinary

purposes, is a more probable cause of the luxur-

iance of the trees close to the cottages, as the

sweepings of the huts are generally deposited at

the foot of a tree. The cluster of trees which
surrounds a hut is called a "

toddy tope" oy the

English. The word tope is probably derived

from tlie German word sapfen, to draw, and
hence also tap, a spout, tapsters, and tap-room.

Tope has been supposed by some authors to be

derived from our word copse. Pol-watte signi-

fies a cocoa nut garden or plantation in the

Singhalese language. It has been already stated

that the Singhalese almost always construct

their huts under the dense shadow of palm-trees
of different kinds. This comfortable mode of

defending habitations from the direct influence

of an aident sun, seems to have in ancient times

been practised in Judca (Judges iv. .5,)
and it

is very generally adopted in all countries where

the palm family is found to thrive.

When very young, the fruit is called hellaca

by the inhabitants of the Malabar coast, who

speak the Taraool language, and coquinhas by the

Portuguese ; Singhalese, kooroomba. When fully

formed, but with a soft pulp, it is called clani by
the Tamools, in Portuguese lania. When a

httle firmer, it is called tenga in the Tamool

language, and coquo in the Portuguese. The ma-
ture nut is called cotta tenga by the Malabars,
and coquo sicco by the Portuguese. In the Sing-
halese language, the nut is called pol. The term

cocoa, by which this palm and its fruit is dis-

tinguished, is said by several authors to be of

Portuguese origin. Bauhin tells us, that cocoa^

or coquhon, is derived from the three holes at the

end of the nut, giving it the resemblance of a

Cercopithecus, a species of monkey. St Pierre,

in his Harmonies of Nature, says, that a cocoa

nut, stripped of its pericarp, bears an exact re-

semblance to the head of a negro. Piso asserts,

that the term cocoa has been applied to the tree,

on account of the sound emitted, when air is

blown into one of the holes of the nut, having a

resemblance to the voice of an ape. The Portu-

guese name for a monkey is macaco, or macoco.

There is, however, little doubt that cocoa, is de-

rived from the Greek word xoxur, a seed, or herry.

Uses. Cocoa nut trees are sometimes found

growingon low flat coral islands, owing, probably,
to the accidental circumstance of the nuts which

may have dropped into the sea being thrown upon
land by the waves, and hence a cocoa nut tree

often becomes a useful beacon to the mariners,

by pointing out the situation of rocks little

above the water's edge. No plant seems to ve-

getate sooner on the newly formed islands of

coral which are so frequent in some of the seas

within the tropics, than the cocoa nut tree. By
falling into rivers, the nuts are often conveyed
to the ocean, and by this means they are disse-

minated to widely distant countries.

Roots. This part of the tree is sometimes

masticated by the natives in place of the arecn

nut. The Brazilians make baskets of the small

roots.

Wood. The hard woody sheE or crust of the

trunk is employed by the natives in making
drums, and in the construction of their huts, &c.

It is also much employed for making gutters.

Towards the base of the trunk the wood is re-

markably hard, and admits of a high polish. A
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transverse section of this part of the tree, when
well polished and varnished, has a lapide-

ous gloss and beauty, which rival those of an

agate. It is sometimes set in the lid of silver

snuff-boxes, in the same manner as jewellers oc-

casionally fix agates or cornelians ;
and might be

found highly useful in ornamental cabinet-work.

Reticulated Cloth, In some parts of the

world, it is said a kind of cradle or couch for

young infants is made of the reticulated sub-

stance formed at the base of the leaf. In Cey-
lon it is there chiefly employed as an instru-

ment of filtration, for straining the sweet juice
which is extracted from the flowering spathe of

this tree. The Reverend Mr Cordiner, in his ac-

count of Ceylon, asserts, that it
"

is manufac-

tured into a durable sackcloth, called gunny,
which is used in making bags for transporting

grain," &c. ; and Captain Percival says, that it

is manufactured into a coarse cloth called grin-

jakken (ganja sakken) or gunny-cloth. Their

statements are erroneous ; gunny-cloth is chiefly
made of hemp. Gunny or Goni is not impro-

bably a corruption of ganja, the Ilindostanee

name of the hemp-plant, (cannabis sativa.J
Goni cloth is also made from the Agave Ameri-

cana. Sacks made of goni cloth are called

gunny-bags by the English, and ganja sakken by
the Dutch.

Buds. The uncxpanded leaves or terminal

leaf-bud is occasionally eaten by the Europeans
as well as by natives. When boiled it is tender,
and forms a good substitute for cabbage. The
natives sometimes preserve it in vinegar, and eat

it as a pickle. It may be observed, that the tree

dies when this part is removed.

Fronds or Leaves, Many of the indigenous

inhabitants, as well as natives of Europe, thatch

their houses with cocoa nut leaves, by the Singha-
lese calleA polattu, and sometimes cadjans. The
latter term has, we believe, a Malay origin. To

prepare cadjans, the stipe or central ligneous por-
tion of the leaf is divided longitudinally; the

leaflets of each half are then interwoven, by
which means they are adapted for a variety of

uses. In this state they are employed to thatch

cottages, to shelter young plants from the scorch-

ing rays of the sun, to construct fences, to form

the ceiling of rooms, and to make baskets for

carrying finiit, fish, &c. Sometimes baskets are

made of palm leaves, so close as to serve the pur-

pose of buckets to draw water from deep wells.

In the Maldive islands, honneta, a species of fish,

is preserved by a process in which cocoa leaves

are employed. The process consists in removing
the back bone, and laying the fish in the shade,

occasionally sprinkling it with sea water. After

a certain period lias elapsed, the fish is wrapped
np in cocoa nut leaves, and buried in sand, where
it becomes hard. Fish thus prepared is known
ill Ceylon, and perhaps over all India, by the

name of cummelmvs. The pieces of this fish

brought to the market have a homy hardness.

It is rasped upon rice to render it savoury. The
inhabitants of several of the South sea islands

manufacture a kind ofmask or visor of the leaves

of the cocoa nut tree, to defend their faces from

the scorching rays of the sun
;
and this kind of

armour is said to have a somewhat pleasing and

gi-aceful appearance when worn by young per-
sons.

The unexpanded leaves are employed to show
marks of respect to persons in power. When
the governor or chief justice travels, lines made
of the stems of creeping plants are stretched along
on each side of the road, about three or four feet

from the ground. Upon these lines young palm
leaves are suspended. The head civil servant of

a district may command the inhabitants under

his immediate control to ornament the road along
which he passes; but he is not warranted in

claiming this mark of attention beyond his own
district.

The immature leaves of the cocoa nut tree have

a fine yellow colour and a beautiful texture, re-

sembling fine leather or satin. In some parts of

Ceylon, the natives evince great taste in orna-

menting triumphal arches, as also ball rooms,
and similar places of public resort, with the

leaves of this tree, and some remarkably beauti-

ful species of moss. As the young leaves are

translucent, they serve to make lanterns, in the

construction of which many of the inhabitants

are very dexterous.

The practice of showing respect to individuals

by means of the branches of palm trees appears to

be very ancient. See Matt. xxi. 8
;
Mark xi. 8 ;

John xii. 13. The foliage of the palm tribe of

plants has been in many countries considered an

emblem of joy and victory ;
and hence the word

palm is sometimes employed as a synonym of

victory and triumph. See Lev. xxiii. 40. It is

remarkable that a similar mode of showing re-

spect, by "waving palm branches," prevailed

among the aborigines of America when it was

discovered by Columbus. In ancient times,

when pilgrims resorted to Palestine, they com-

monly returned bearing palm leaves ; on this ac-

count they were denominated palmers. Captain

Lyon, when describing the amusements of the

natives of some parts of northern Africa, informs

us, that the dancers " were directed by an old

woman, with a torch in one hand, and a long

palm branch in the other, and sung in chorus

verses which she repeated to them." In the

island of Otaheite, the female inhabitants wear

bonnets constructed of the leaflets of the cocoa.

The leaflets are sometimes used to write upon,
and the instrument employed to make the im-

pression is an iron stylus, the pen of the scrip-

tures. The stylus was used by the Romans to

write on waxen tables, leather, &c. The leaves
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of the palmyra (horassus Jlah:lliformis) ,
or tali-

pot (corypha umhraculifera) , are, however, much
more frequently employed for this purpose. Con-

tracts and other legal instruments are often en-

graven upon tablets of copper, similar in shape
to a slip of the talipot leaf, which have occasion-

ally a border of silver or gold. An allusion is

made to the practice of writing upon tablets in

Isa. XXX. 8, and Hab. ii. 2. Palm leaves, when

they are prepared to receive the impression of

the stylus, are called ollahs. The natives \vrite

letters to one another upon ollahs, which are

neatly rolled up, and sometimes sealed with a little

gum-lac ;
in this manner they pass through the

post-office. During the operation of writing,
tlie leaf is supported by the left hand, and the

letters scratched upon the surface with the stylus.

Instead of moving the hand with which they
write towards the right, they move the leaf in a

contrary direction, by means of the thumb of the

left hand. To render the characters more legible,

the engraved lines are frequently fiUed by be-

smearing the leaf with fresh cow dung, which is

tinged black, by rubbing the lines over with co-

coa nut oil, or a mixture of oil and charcoal pow-
der. The natives can -write standing as well as

walking, and they rarely use tables.

Palm leaves, and perhaps the leaves of trees

that do not belong to this natural class, were

much used by the ancients as writing materials;
lience the word leaf {oi a book) is synonymous
with that of a tree.

Baskets for catching fish, shrimps, &c., are

made of the ligneous ril)s of the leaflet. The
same substance is employed by the natives for

many of the purposes for which we use pins. A
bundle of these ribs is in universal use, as a broom,
to sweep the cottages ; and when an European
asks for a tooth-pick, his servant brings him a

portion of one of these fibres. I am informed,
that they have lately been recommended to be

employed as a nucleus for bougies. The South
sea islanders make the teetli of combs for the

hair of this part of the leaf.

In a domestic state, elephants are fed chiefly

upon cocoa nut leaves ; and this animal evinces

much sagacity in separating the elastic woody
fibre from the thinner margin of the leaf.

For temporary purposes, cadjan houses are fre-

quently constructed, both by natives and Euro-

peans. During the insurrection in the Kandy-
an country in 1818, almost all the sick were ac-

commodated in cadjan hospitals. Except the

frame work, every part of the house, walls, and

roof, is formed of cocoa nut leaves, and they are

capable of resisting all kinds of weather for a

year or more.

To prevent thieving, the owners of topes fre-

quently fix a cocoa n\it leaf along the stems of
the fruit trees. As the leaf rustles mucli when
touched, a thief ia cautious of ascending the

trunk of the tree lest he should alarm some of

the inmates of the neighbouring huts. Thun-

berg mistook the use of these leaves, and sup-

posed that they supplied
" the place of ladders,

by means of which the natives could climb up
and gather the fniit."

In warm climates it is customary to travel

during night, with the view of avoiding the in-

fluence of an ardent sun. Torches then become

necessary, and cocoa nut leaves are chiefly em-

ployed for this purpose. By tying the leaflets

close to the centre rib of a leaf, the ignition is

prevented from being too rapid. Torches of co-

coa nut leaves, commonly denominated chasls,

Cooloo attu, Singhalese), are in constant use, to

obstruct the inroads of wild beasts upon culti-

vated fields, more particularly of elephants. In
the interior of Ceylon, every field under culti-

vation must be watched during night, to prevent
the depredations which would be made upon the

crops, were these animals to have free ingress.

When burned, the cocoa nut tree, especially the

leaves, affords a large proportion of potash,
whence the washermen procure all the potash

they require by the incineration of different parts
of the tree. Soap is very little used by the na-

tive washermen in Ceylon.
Boats are rowed with the centre rib of the

leaf, in which operation it forms a substitute for

paddles. The end of this part of the leaf, when
well bruised, and thereby converted into a brush,
is used for a variety of purposes, such as white-

washing houses, &c.

In British Guiana, the natives make a species
of ^olian harp of the stipe of the leaf of a cocoa

nut tree ; and some tribes split the stipes, and

after rendering the slit portions very thin, they
are attached together laterally by means of their

silky grass, thereby forming a sail for canoes.

Flower and Fruit. The spaths, or fibrous cov-

ering of the blossoms, are inflammable ; on that

account they are often employed as torches ; and
in some parts of India they are soaked in water,

and converted into coarse cordage, with which
the thatch of houses is tied. In the South sea

islands it is employed in a green state by females

as an apron, or substitute for a petticoat.

Many useful products are derived from the

flower and fruit of this tree. By a peculiar

manipulation the flower yields a rich saccharine

juice, which is convertible into arrack or sugar.
The word arrack, arak, rack, is probably a cor-

ruption of the Arabic word urtiq or urak, a gen-
eral name for distilled spirits. Uruq, more or

less corrupted, is employed along the northern

coasts of Africa, including Egypt, over all Asia

with its islands, and even in the north and east-

ern parts of Europe, to denominate spirits. Raki
is made at Constantinople from the skin of grapes
when the juice has been expressed for wine. It

is rendered aromatic with angelica, and a portion
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of gum mastich is dissolved in it. In the neigli-

bourhood of Ilermanstadt it is distilled from

jirunes. The Rakia of the coast of Dalmatia is

also drawn from the husks of the grape, mixed
with aromatics ; and a similar word is employed
by the mountain Tartai'S to distinguish an in-

toxicating liquor from sloes, dog-berries, elder-

berries, wild grapes, plums, &c. Arrack is also

made from milk. " Ariki or Arki; this the Tar-

tars and Calmucks call the brandy which they
distil from mare's or cow's milk. They put the

milk in raw ox-hides, sewn into bags, and then

let it grow sour and thick. They afterwards

shake it so long till a thick cream settles on it;

this they take off and dry it in the sun, and
treat their guests with it, and the som- milk they
either drink or distil the said brandy from it.

The sour milk which they drink they call ku,-

misse."—(Stahlenburg's Account of Siberia and

Tartary.) From the very extended use of the

corruption of the word uruq, designating ardent

spirits, we may infer, that the art of distillation

was discovered in Arabia, and thence dissemi-

nated over the old world.

Sweet juice is exti'acted from the unexpanded
flower in the following manner : A man, in col-

loquial language called a "
toddy drawer," cuts

off the point of the spadix, and tics the stump
firmly round with a ligature. It is then daily
beaten with a stick, which operation is supposed
to detei-mine the sap to the wounded part. Un-
der this management, the juice begins to flow in

a few days from the cut surface of the flower, and
is carefully collected in an earthen vessel, which
is suspended from the spathe. A thin portion
of the flower and spathe is sliced off daily, and
the end of the stump is bound with a ligature.
A good healthy blossom will give from two to

four English pints of sweet juice daily, and some
flowers will continue to yield juice for about
four or five weeks. Hence there are frequently
two spathes on one tree, yielding toddy at the

same time.

The mode by which a toddy drawer ascends

the tree is as follows : He takes tlie dried stem
of a creeping plant, and forms it into a circle of

about a foot diameter, into which he puts his

feet. He then raises himself up a little on the

stem of the tree, by means of his hands, and sub-

sequently supports his whole weight upon the

feet and the connecting ligature. By tlie alter-

nate motion of his hands and feet, he reaches the

top. The ordinary implements of a toddy
drawer are, the shell of a large gourd, capable of

containing several pints of sweet juice, and a
broad knife, which ho suspends to a belt tied

round his waist. In Bombay, the stem is some-
times notched on each side, to enable tlie toddy
drawer to ascend the tree. The more common
mode of ascent is there pei-fonned by putting a

piece of cloth loosely round the body of the

toddy drawer and the trunk of the tree. Undor

these circumstances, he presses the soles of the

feet close to the stem, while he at the same time

raises the encircling band, and thereby gains the

ascent of a few inches at a time.

But when it is intended to draw juice from a

"tope" or cluster of trees, the toddy drawer

connects the heads of a great number of trees,

by means of the stems of creeping plants, ofwhich

a great many grow in Ceylon. In some districts,

coir-rope is used in place of these creepers. The

toddy drawer selects a tree of easy access, near to

the centre of the tope, the trunk of which he

sun'ounds with a number of bands made ofsome

creepers, each at about a foot distance. He then

ascends by means of these bands, and passes

along, from tree to tree, upon the connecting

stems, assisted by the horizontal leaves, collect-

ing as he proceeds the sweet juice, which he

pours into the shell of the gourd suspended from

his waist, and conveys it to the ground by means
of a line. The gourd is emptied by a person on

the ground, and drawn up by the man on the

tree to be filled.

Juice is seldom dra^vn from a cocoa nut tope

above six or seven months at a time, as this ope-

ration is supposed to exhaust the trees. During
the intervening period, nuts are produced.

Toddy. This is the name given by the Eng-
lish to the sweet juices which are extracted from

the different species of the palm tribe, inicluding

that of the cocoa nut tree. It is perhaps a cor-

ruption of tari or taree, the Mussulman name of

the juice of the Palmyra palm, of whiclx tar or

tal is the Sanscrit name. Ra, which literally

means juice, is the Singhalese name of the fluid

extracted from the flower of a cocoa nut tree.

Sometimes it is called mee-ra (honey or sweet

juice), when prepared for makm^jageri/. Among
the inhabitants of the maritime provinces of

Ceylon, it is frequently denominated suri, which

is said to be a Sanscrit word. With the above

explanation, the words toddy, ra, mee-ra, and

suri, may be used synonymously. Fresh drawn

juice is sweet, and has a peculiar flavour, in con-

sequence of some extractive matter it contains ;

and, in general, it operates as a laxative. When
it is intended to distil arrack from suri, the toddy
drawers seldom change or clean the pots into

which it is received, hence the juice soon fer-

ments, and emits an acid smell. In a half-fer-

mented state, suri is much relished by some

Europeans. When it has become, by fermenta-

tion, higlily intoxicating, the European soldiers,

and the dissipated portion of the natives, drink

it freely. To render this beverage acrid, the sol-

diers occasionally add gj'een chillies (Capsicum

frutescens) to it.

Is it not very probable that the "
strong drink"

mentioned in scripture was mee-ra, drawn from

the flower or terminal bud of some of the palm
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trllio, perhaps the date tree—pahii wine. In

b. veral of the Oriental languages there appears
to be an intimate connection between the words

which designate honey, sugar, sweetness, and

tlie juice of plants of the palm family. Mee, in

the Singhalese language, means honey, sweet;
an<l the toddy or juice extracted from palm trees

is called mee-ra. Juice drawn from the flower

of the sago palm, is by the Malays denominated

(icr (water) saguer. As the word sar/uer appears
to be only a slight alteration from the Sanscrit

adjective implying sicect, aer sagucr will there-

fore literally mean sweet water, or the sweetest

water. In the Javanese language, the juice of

the gomuti palm is called lagen, which means
the sweet material by distinction. We learn

from Shaw, that the Hebrew word rendered

honei/ in scripture, is by some commentators sup-

posed to denominate the sweet juice procured
from palm trees, as well as the honey of bees,

lie tells us that, in Barbary, the sweet juice ex-

tracted from date palms is called dipse; and

that clihse or dipse, which is a Hebrew word, is

generally translated honey in the Old Testament.

Dr Moseley, in his Treatise upon Sugar, &c.,

says, that the strong drink of the scripture was
called shecar, a word which likewise means in-

toxication. This word shecar does not differ

much in enunciation from the Sanscrit adjective

implying sweet; and it very closely resembles

the JIalay name of the intoxicating toddy of the

sago palm (aer saguer.) Dr Moseley concludes

liis disquisition on the strong drink of the Old
Testament by saying,

" What sottish liquor she-

ear was, no person knows. It was probably
made from grain, perhaps from honey. Our
term cyder, which exclusivelj- implies the fer-

mented juice of apples, is supposed by Dr Clarke

to be derived from the Hebrew word shecar, de-

signating "strong drink." St Jerome says, any
intoxicating liquor obtains tlie denomination of

siker or shecar, whether it l)e made of corn,

apples, honey, dates, or fruits of any kind. She-

car seems to have become sicera (Latin), after-

wards corrupted into sidera, hence cyder.
"
It is usual for persons of respectability in

Barbary to entertain their guests on festive oc-

casions with the honey or dipse of tlie palm tree.

This they procure by cutting off the head or

crown of one of tlie more vigorous plants, and

scooping the top of the trunk into the shajie of
a basin, where the sap in ascending lodges itself

at the rate of three or four quarts a-day during
the first week or fortnight ; after this the quan-
tity daily diminishes; and at the end of six

weeks, or two months, the juices are entirely
consumed

; the tree becomes (]ry, and serves only
for timber or lire-wood. This liquor, which has
a more luscious sweetness than honey, is of the

consistence of a thin syrup, but quickly grows
tart and ropy, acquiring an intoxicating quality ;

and giving by distillation an agreeable sj'irit.

This is called Ardky by the natives, and is the

palm wine of the ancients."

The suri pots are sometimes visited, and the

contents carried off during night. To detect the

thief, the leaves of a species of datura are occa-

sionally put into some of the pots. By means

of the highly intoxicating effect of this com-

pound, the marauder is often discovered. On
the Coromandel coast the retailers of toddy some-

times rub the inside of the pots with the seed

vessel or leaves of this highly poisonous plant,

to increase the intoxicating influence of toddy.
Arrack may be distilled from suri the same

day it is drawn; but sometimes this operation is

delayed for a few days, without diminishing the

quantity, or injuring the quality of the spirit.

The process of distillation is carried on, in the

maritime provinces, in copper stills ; but, in the

Kandyan provinces, earthen vessels are chiefly

employed. Suri yields, by distillation, about

one-eighth part of proof spirit. Arrack, when
well prepared, is clear and transparent: gene-

rally, however, it is slightly straw-coloured. It

has a peculiar flavour, no doubt depending upon
an essential oil which rises from the suri during
distillation. Many of the small distillers allow

the toddy to run into acetous fermentation be-

fore the process of distillation commences, to

which circumstance may be attributed the fre-

quent existence of a small portion of acetic ether

in the Ceylon arrack. Arrack is issued to the

soldiers in India as part of the established ration
;

and the seamen belonging to the Royal Navy in

the Indian seas are furnished with tliis spirit in

place of rum.

Ceylon exports annually, and, for the most

part to the presidencies of Bengal, Madras, and

Bombay, from 5000 to GOOO leaguers of arrack,
each containing 150 gallons. The custom duty
on the exportation of arrack amounts to twenty
per cent, ad valorem; and in 1813, the Madras

government imposed an excise duty of 440 per
cent, upon Ceylon manufactured spirits. The

prime cost of arrack in Ceylon varies from 8d. to

lOd. per gallon. It is stated by Mr Bartolacci,
that arrack distilled at Batavia, is sold in India

from ten to fifteen pei' cent, cheaper than that

brought from Colombo, the Ceylon arrack being
considered superior to the Javanese. In Kng-
land, this spirit has brought as high a price as

from five to six shillings per gallon.

Rajah Sri Wickreme Rajah, the king of

Kandy, who was deposed in li!15, like his pre-

decessors, prohibited the distillation of arrack in

the interior of the island of Ceylon, except a

small quantity, which was prepared in the royal

laborator}', for the use of sick elephants belong-

ing to the maha vihare, or great temple, and to

be employed in the manufacture of gunpowder.
Spirits is a favourite remedy in India for elc-
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phants and horses, when they are supposed to

be sick. From the number of empty cherry-

brandy bottles found in the king's palace, when
the British troops captured Kandy, it was in-

ferred that he occasionally indulged in the use

of spii'its, when they were so for disguised or

medicated as to enable him to escape the scandal

of his subjects.

Batavian arrack is made from a mixture of

molasses, palm-wine, and rice, in the following

proportions :

Molasses,

Toddy (palm-wino

Rice, .

62 parts.

3 ditto.

35 ditto.

100 parts of these materials yield 23j of dis-

tilled proof arrack.

The rice is first boiled
; after cooling, a quan-

tity of yeast is added to it, and pressed into

baskets. In this condition, it is then placed over

a tub or tubs, for eight days, during which time

a liquor flows abundantly from the mixture. At
the end of that time, the liquor which has sub-

sided is added to a mixture of molasses and palm-
wine. The mixture remains in a small vessel

for one day only, when it is removed into large

fermenting vats, in which it remains for seven.

The liquor is finally removed into the still ; and,

according to the number of distillations it un-

dergoes, becomes arrack of the first, second, or

third quality in commerce. The above account

of the preparation of arrack is extracted from

Mr Crawfurd's work on the Indian Archipelago.
Mr Marsden infonns us, that the "

palm-wine"

used in this kind of arrack is obtained from the

cocoa nut tree, and that aiTack of the first quality

may be purchased for about sixty Spanish dol-

lars ; second for fifty ;
and the third for thirty,

each leaguer of IGO gallons. At this rate, the

best arrack may be procured for 20d. per gallon.

It is at present manufactured chiefly for domes-

tic consumption.
The phrase

"
pariah-arrack" is often used to

designate a spirit distilled in the peninsula of

India, which is said to be often rendered un-

wholesome, by an admixture of ffanja (canna-
bis sativa), and a species of datura, with the in-

tention of increasing its intoxicating quality. It

is not clear, whether the term pariah-arrack be

colloquially employed to designate an inferior

spirit, or an adulterated compound. This li-

quor is sometimes distilled from cocoa nut toddy,
and at other times from a mixture of jagery,

water, and the barks of various trees. The chief

of the barks so used are those of the mimosa fer-

ruginea, and the phoenix spec. The bark of the

mimosa leucophloa is employed for a similar pur-

pose.
Suri is the yeast commonly used by bakers in

Ceylon. By allowing it to pass into the acetous

fermentation, an excellent vinegar is obtained

A great variety of vegetable substances are

pickled with vinegar of this kind.

When it is intended to extract jagery from

suri, great care is taken to prevent it from fer-

menting. Jagery is perhaps a corruption of the

Singhalese word Ilackarur or Sackarur, the H
and S being often used indiscriminately in that

language. A Sanscrit scholar has suggested, that

sugar may be derived from the word ^oor (^sweet,')

the superlative ofwhich is segoor, sweetest, hence

very probably is the origin of the Arabian word

suHar. The earthenware pot into which the

suri is received is emptied twice or thrice in

twenty-four hours. After this operation, the pot
is always well cleaned, then dried, and a small

quantity of chunam (lime) is thrown into it, be-

fore being replaced. Sometimes a portion of the

bark of a tree, whose name I do not recollect, ia

introduced into the receiving vessel, instead of

chunam. The lime perhaps contributes to check

the progress of fermentation. Almost immedi-

ately after the mec-ra is drawn from the tree, it

is filtered through a portion of tlie reticulated

substance found at the base of the leaf.

The juice is then slowly boiled in an earthen

vessel, until it becomes light-coloured, and ac-

quires a considerable degi-ee of consistency.

While still warm, and semifluid, it is poured
into sections of cocoa nut shells, where it soon

becomes solid. Twenty-four ounces of jagery

may be procured from a gallon of mee-ra. I

state the quantity of jagery which mee-ra yields,

on the authority of Mr Bartolacci, who paid

much attention to this subject. Forbes, in his

Oriental Memoirs, says, that three quarts of tari

(toady,) when boiled down, will yield a pound
of sugar,

—a proportion not materially different

from that given by Mr Bartolacci. It would ap-

pear that mee-ra is richer in saccharine matter

than juice expressed from the sugar-cane in the

West Indies. Dr Moseley, in his History of

Sugar, says,
" we consider a pound of sugar from

a gallon of cane-juice as good yielding." Ac-

cording to Mr Crawfurd, cane-juice in Java

yields, on an average, twenty-five per cent, of

sugar. Jagery contains both the crj'stallizable

portion of the juice, and a quantity of molasses

or liquid sugar ; but, by a subsequent operation,

they can be, in a great measure, separated. This

coarse sugar is generally made into little loaves,

having the shape of a hemispherical vase, from

the form of the vessel in which it cools. It has

a deep chocolate colour
; and, when broken, pre-

sents many clear shining particles of sugar. In

the Malay language, jagery is denominated (jroo/a

or ffoora itan (black sugar or black sweet).

The ordinary price of jagery is about 2d. per

pound. It is the only sugar used by the native

inhabitants, and no other is prepared in Ceylon.

They enjoy the juice ofthe sugar-cane, by masti-

cating the green shoots, but in no other way, al-
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tliough they have a name for sugar extracted in

other countries from that jjlant, which is since or

c/iincc. Thecommon soldiersordinarily usejagery;

and many Europeans of the upper ranks ])refer it

for sweetening coffee. Sugar-candy, wliicli is

chiefly imported from China, is the saccharine sub-

stance connnonly used by the riclier classes ofEu-

ropeans in India. In some parts of the interior of

Ceylon, particularly in the vicinity of Adam's

Peak, great numbers of the inhabitants support
themselves by extracting a sweet juice from the

ue])ervtree ( Ca)yotaurcns,) and manufacturing
it into jagery. This tree grows spontaneously
in the woods. The people thus employed, sub-

sist chiefly upon coarse sugar. They occasion-

ally procure a little rice and salt by barter, but

the^' do not raise gi'ain by cultivating tlie soil.

There is some foundation for supposing, that

the sugar of the ancients, which seems to have

been imported from India, was the produce of

tlie palm family of plants, and not that of the

sugar-cane. Salmasius, the commentator of

Pliny, is decidedly of opinion, that the sugar of

the moderns is the produce of a different plant
from that which produced the sugar of the

Greeks and Romans. All authors on this sub-

ject describe the sugar of the ancients as being of

a very coarse quality, and mixed with a large

]iortion of molasses, exactly resembling jaqcri/,

the produce of some of the palms. Virey, in his

account of sugar, says expressly, that,
"

le pre-
mier Sucre apporte des Indes n'etoit qu'une
moscoriade (sucrebnit.)" And, in an essay upon
the History of the Commerce of Venice, it is

stated, that the sugar which was manufactured

in Sicily, as early as 1173, brought a higher

jirice than that which they imported from Egypt
or from India, by the way of the Red sea. The
extraction of sugar from the sugar-cane is much
more operose than from the juice afforded by
palms ;

and this may be one reason why palm-

sugar should be more early known tlian cane-

sugar, even in countries where the sugar cane is

indigenous.

Among the articles ofcommerce which the Ve-

netians imported from Asia, about the year OOO,

sugar is mentioned ; but whether it was the pro-
duce of palm trees, or of the sugar-cane, cannot

be satisfactorily ascertained. It is the opinion
of Mr Marsden, that the sugar of the aJicients

was procured from ])alms. In his history of

Sumatra he says,
" If the ancients were ac-

quainted with sugar, it was produced from some

species of the palms, as the sugar-cane was not

brought into the Mediterranean from the coast,
till a short time before the /liscovery of the pas-

sage to India by the Cape. The word sacchanim
is conjectured to be derived from jagprcc, which
the French pronounce schagarcc." His opinion
is corroborated by Mr Crawfin-d, who informs

us, that, "although the cane bo a native of the

Indian islands, the art of manufacturing sugar
from it is certainly a foreign art. There is no
name for sugar in any dialect of the Indian

islands, but a foreign one gula, (perhaps a cor-

riqHion of goor sweet;) and this foreign one

is pure Sanscrit. When Europeans first became

acquainted with the natives of these islands, they
found them ignorant of the manufacture of sugar
from the cane. The Hindoo word gula (some-
times ipritten gour) is indeed equally applicable
to palm sugar as to that of the cane. It may be

supposed therefore that the Hindoos instructed

the Indian islanders only in the simple process
of manufacturing the former, and that the ma-
nufacture of the latter was introduced by the

Chinese, under the auspices chiefly of Europeans
and in times comparatively very recent." Hum-
boldt however infers, from some Chinese paint-

ings which he saw at Lima, representing the

different processes for extracting sugar, that this

art is extremely ancient in that country.

Lime, to which a small quantity of jagery is

added, takes on a very fine polish. Walls are

prepared for receiving this covering, by wetting
tliem with a strong infusion of the husk of un-

ripe cocoas; and the same kind of fluid is used

for mixing and tempering the materials. In

Madras, and some other jiarts of India, the H it

tops of the houses are covered with this cement.

It is much employed to cover, columns, as also

to form the floors of rooms. Floors of thiskiml

are sometimes stained and made to resemble the

finest marble. It is said that jagery-cement has

succeeded verj' well in Holland. In 1818, Cey-
lon exported jagery to the value of 09,24.5 rix

dollai-s. The Ceylon rix-dollar at par was then

equal to Is. 9d. Sterling.

When the flower has not been injured, the

tree bears nuts which are converted to many
useful purposes. In sonre parts of India the

cocoa nut is a symbol of matrimonial alliance.

Young cocoa nuts are much used by the natives

as an article of diet. During the unripe state of

the fniit, the shell is lined with a pulpy sub-

stance, while the centre is filled with an aqueous
fluid. This fluid is at first slightly astringent

and sub-acid; as the fruit ripens, it becomes

sweetish, and not unlike tlic colour and consis-

tence of the whey of milk. When di-unk before

the sun has far advanced, it is much cooler than

the atmosphere, and is then a pleasant beverage.

Natives, particularly when travelling, generally
furnish themselves with a few unripe nuts (la-

nias, Poi'tuguese,)thewatcr of which they drink,

and eat the pul])y portion or kernel. Upon a

few re]).asts of this kind, a man will labour from

moniing till night, without any other article of

diet. The native inhabitants of the coasts of

some of the islands in the equinoctial zone, are

more palmivorous than granivoroiis. Where a

people can 1,'e satisfied with food so easily prc-
i; 1
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cured as the produce of tlie cocoa nut tree, is in

soma tropical regions, they are little sensible to

the ordinary motives which impel mankind to

laI)our. The Reverend Jlr Cordiner says, and

perhaps with truth, that the person who posses-
ses a garden with twelve cocoa trees and two

jack trees, has no call to make any exertion. In
Sumatra the annual produce of a cocoa nut tree

is commonly estimated to be worth a Spanish
dollar.

The husk or fibrous pericarp of the nut is

employed to polish furniture, and to scour the

flooi-s of rooms, &c. Birds which build pendu-
lous nests commonly construct them of this

substance. Its chief use, however, is in the ma-
nufocture ot coir, and for this purpose the nut

ought not to be completely ripe. The word coir

seems to be derived from the Latin vocable, cor-

ium, the skin. To remove the husk, an iron

spike, or sharp piece of hard wood, is fixed in

the ground ; the nut is then forced upon the

point, which passes through the fibres, thereby

separating the rind from the shell. In this man-
ner a man can clear 1000 nuts daily. Coir is

prepared by soaking the rind in water for several

months, like flax, and then beating it upon a

stone with a piece of heavy wood. On the coast

of America, when a running stream of water is

not near at hand, the coir-manufacturers dig holes

in the sand below high-water mark, and bury
the rind of the cocoa nut before beating it. Sub-

sequently it is rubbed with the hand until the

interstitial substance be completely separated
from the fibrous portion of the husk. The rind

of forty cocoas furnished Mr Koster with six

pounds weight of coir. The next operation is

to twist the fibres into yarns, which are manu-
factured into cordage of all sizes. Coir is re-

markably buoyant, and well suited for ropes of

a large diameter. Until chain-cables were intro-

duced, all the ships which navigated the Indian

seas had cables made of this substance. Sea

water is said to be rather beneficial than hurtful

to it. Coir-cordage, when properly prepared, is

pliable, smooth, strong, and elastic: it is very
well suited for running-rigging, more especially
where lightness is deemed an advantage, such as

top-gallant studding-sail sheets, &c. On account

of its elasticity, seamen consider it not well

fitted for standing rigging. Dr Roxburgh, in

his observations on the comparative strength of

English hemp and other vegetable fibres, states,

that he found hemp-rope and coir-rope, when

large, to be respectively as 108 to eighty-seven
in strength, and when smaller, as sixty-five is to

sixty. In the same paper (Transactions of the

Society of Arts, Vol. ii.) he says, "Coir is cer-

tainly the very best material yet known for

cables, on account of its great elasticity and

strength."
The natives sew the planks together which

compose their boats with coir-yarns. When
twisted into yams adapted for being manufac-

tured into cordage, it is valued in Ceylon at

about £2 per candy (500 lb.) Large quantities
of this substance are exported to the different

ports in India. Under the Dutch government
about 3,000,000 lb. were annually manufactured

in the island. The quantity of coir exported
from Ceylon in 1813, amounted to 4048^ candies,

and each candy may be valued at twenty-eight
rix dollars, totixl amount in rix dollars 137,649.

Very lately a manufactory for the making of

coir-cordage has been established upon a large

scale at Recif, near to Pemambuco, on the coast

of Brazil.

Coir is much used in India, in place of hair, to

stuff matressos, cushions for couches, saddles, &c.

It is also employed to make brooms and brushes

to white-wash houses.

The kernel of the ripe cocoa nut is not unlike

the substance of an almond either in taste or

consistence. It is eaten by the natives, and fre-

quently along with jagery. The natives of the

Ladrone islands eat it in lieu of bread, with meat

and fish. Sometimes it is rasped into very small

pieces, and mixed with dressed rice, to give it a

peculiar flavour ;
and occasionally it is pounded

into meal, of which fritters and small cakes are

made. In India this fruit is generally allowed

to be very nutritious, and many suppose that it

possesses the quality of inducing corpulence.

By a little pressure the kernel may be made

to yield a white fluid resembling milk. When
tlie milk of cows or buffaloes cannot be procured,

Europeans sometimes add this liquid to tea as a

substitute. .
Another substitute for milk may be

obtained by rasping a kernel, and mixing the

scrapings with some of the liquid contained in a

nut. We are informed by Dr Pinckard, in his

Notes on the West Indies, that puddings are

made of cocoa-nuts in Barbadoes. A similar

use is made of them in Ceylon. The kernel ia

sometimes pressed with honey and sugar, and

used to make preserves.

When mature, the nut is much used in Cey-

lon, to furnish an oleaginous fluid required to

prepare a dish in very general use among aU

ranks and classes in India, which is named Cathy

in the Singhalese and Malabar languages, An-

glice Curry. This word is probably derived

from the Hindoostanee vocable Qurmoo to stew.

For this purpose the kernel is finely rasped by
means of an iron instrument called hiramana,

which resembles the rowel of a spur, the rasp-

ings are washed with a small quantity of water,

and subsequently filtered. The emulsion thus

formed is boiled alotig with the meat, fish, or

vegetable substance intended to be "
curried,"

and thereby supplies the oily fluid necessary in

the composition of curry. A due proportion of

spices is added to the mixture before it is re-
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moved from tlic fire. When cocoa nuts cannot

be procured, glice, (clarified butter) is used as a

substitute in the preparation of this delicious

dish. In Bengal, and, I believe, over great part

of the peninsula of India, curry is chiefly pre-

pared by frying the meat with butter or ghee.

The Ceylon or cocoa nut curry possesses much

of the flavour of the nut
;

it has a liglit-yellow

colour, and is easily digested, the oily part of the

mixture being seldom too abundant.

But the ciiief product of the kernel of the

cocoa nut is an excellent oil : and, to extract it,

two different processes are employed ; namely,

decoction and expression. When the former

process is followed, the fresh kernel is finely

rasped; the raspings are next washed with

water, which assumes a milky appearance ; and,

by decoction, yields a limpid oil. If the emul-

sion be exposed for a night, it separates sponta-

neously into an oily and a watery portion, and

the oily part is purified by a very short boiling.

To separate the oil, the operator, who is gene-

rally a female, lays the palm of her left hand

flat upon the surface of the fluid ; a portion of

oil adheres to the hand, which is brushed off

into a vessel by the right hand. The oil made
in this manner is nearly as colourless as water,

and when newly prepared does not smell offen-

sively. In the course of a few days, particularly

if exposed to the atmosphere, it emits a disagree-

able odour. On an average ten nuts are stated

by Mr Bartolacci to yield about a quart of oil
;

but Koster, who made the experiment, says,

that thirty-two nuts rendered him only 3 lb. of

pure oil.

Compression is the process chiefly adopted
when cocoa nut oil is prepared in the large way.
After clearing the nut of the husk, the kernel is

exposed, which is effected by breaking the shell

with a crooked knife,
—an operation which is ge-

nerally performed by one stroke. A large por-
tion of the watery part of the kernel is dissipated

by exposing it to the sun for a few days, during
which period it acquires a considerable degree of

rancidity. In this state the kernel is called

copra or copperas. The oil is extracted from

copra by grinding it in a very clumsy mill,
which is worked by bullocks. Oil has for some

years past been extracted by government from

copra in large quantities at Colombo, by means
of a steam-engine. The value of copperas ex-

ported from Ceylon, in 1813, amounted to

27,976 rix dollars.

The substance which remains after the oil has
been extracted from copra is called pohak, which
serves well to feed pigs, poultry, &c.

Ceylon exports annually a great quantity of
cocoa nuts, chiefly to India, lu 1809, the num-
ber amounted to 2,977,275. Tlie medium price

may be stated at about 3s. 6d. per hundred, or

nearly one halfpenny a-piece. According to

Koster, the value of cocoa nuts in Brazil is about

.53. 6d. per hundred, or a little more than -feths

of a penny each. In Ceylon they pay an export

duty of five per cent. These nuts are sometimes

brought to this country from the West Indies.

The captains of ships use them instead of wed-

ges of timber, to fiU up the vacuities between the

casks and other packages which compose their

cargoes. On this account the freightage of the

nuts adds little to their original price. Cocoa

nut oil may be exported at tlie rate of one shil-

ling per gallon ; and, at this price, a large quan-

tity is annually sent to different parts of India.

In Java, where it is an article of importation,

the market price is usually about six Spanish

dollars a-picul, which is equal to about Is. 9d.

per gallon. Within these few years, it has been

imported into Great Britain, where the same

quantity has been sold as high as from 5s. to 6s.

The quantity exported from Ceylon, in 1813

amounted to 27,265 measures, each measure

about two pints ;
value in rix dollars 7952.

In Ceylon this oil is universally used both by

Europeans and the indigenous inhabitants, as a

lamp oil. The natives burn it in a section of the

cocoa nut shell, or in a small earthen vessel.

Some of the upper ranks have brass lamps four

or five feet high, which have several flat basons,

with projecting beaks, affixed to a vortical stalk.

The oil is introduced into the basons, the beaks of

which are furnished with cotton-wick. Torches

are prepared in Siam, by drying elephants'

dung, soaking it in cocoa nut oil, and then co-

vering the mass with long dry leaves tied at short

distances, with shreds of bamboo. Mr Deville

of the Strand, London, who has paid much at-

tention to the illuminating qualities of different

gases, says that the gas light from cocoa nut

oil has so far the quality of day-light, that

with it the difference between flowers of sulphur
and wheat flour may be easily distinguished,
which he was unable to do with any other arti-

ficial light. Cocoa nut oil is now manufactured

into candles in this country, which closely re-

semble those made of wax, and for which they
are a cheap and excellent substitute.

The Singhalese, and indeed a great proportion
of the inhabitants of Asia, use considerable quan-
tities of this oil, for the purpose of external in-

unction. It is not easy to ascertain precisely
the benefits they expect to result from this prac-
tice. Some of the Orientals say, that inunction

is used for the purpose of preserving their skins

from the sun and wind. They sometimes anoint

their bodies previously to going into the bath,

probably for the purpose of diminishing the

shock they might feel by a sudden reduction of

the temperature of the skin : more commonly,
however, the inunction takes place upon coming
out of the water. Tlie oil is applied with a con-

siderable degree of friction
; or, as Dampier des-
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ciibes the [iroccss,
"
chafing it for half an hour

into hair and skin ;" and the whole surface of

the body, from the crown of the head to the

soles of the feet, is generally anointed. It is

perhaps more frequently applied to the hair of

the head than to any other part of the body. 1

cannot, however, learn that they intend to des-

troy vermin by this means, although in all pro-

bability it may have such an effect. The Asia-

tics, without much exception as to rank, do not

seem to consider this source of disquietude as

either uncomfortable or disgraceful. Captain

Lyon, who seems to have practised the inunc-

tion of oil, while in Northern Africa, says,
"

It

is very refreshing, after a long day's journey to

be well oiled over."

Cocoa nut oil is used as a substitute for olive

oil, in the composition of pharmaceuticid pre-

parations, snch as ointments, plasters, &c. ; and
it is found to succeed extremely well, except in

the composition of pbvsters where a union is re-

quired to take place between oil and the semi-

vitreous oxyde of lead, In the laboratory at

Columbo, it is employed in a number of the pre-

parations where olive oil is directed to be used

by tlie different pharmacopoeias. One of the

editors of the Journal de Phamiacie, says, res-

pecting cocoa nut oO,
" J'ai aussi observe que

cette huile divisait mieux le mercure qu'aucune
autre huile vegdtale."

—Tom. ii. p. 101.

Mixed with dammer (a species of resin) and
the compound melted, a substance is formed
which is much used in India to caulk the seams

of boats and ships, in place of pitch. The same

compound is emploj'cd to protect the corks of

wine and beer bottles from the depredations of

white ants.

In this country, it has been employed as a

lamp oil, and in the manufiicture of cloth, in-

stead of olive oil. Soap is also made of it
; and

I am Informed the glass-blowers prefer this oil

to all others in their operations.
The following is a schedule of duties levied on

the produce of the cocoa nut plantations in Cey-
lon, average of three years, 1827-8-9.

Distillery of Arrack,
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downwards on the outside of the shell. The

seedlings are allowed to remain in this state for

about a year before they are transplanted. Holes

of about two feet deep, and from twenty-five to

thirty feet distant from eacli other, are dug in

the field intended for a cocoa nut garden, and the

young shoots put into them. Under each nut

on the Malabar coast a fanum is placed. A little

earth is put round the nut ; and, in dry weather,
the plants are watered. They require to be pro-
tected from c-rvttle,and particularly fromelephants.
Double Cocoa Nut Palms. About eight or ten

degrees north of Madagascar, lies a small group of

islands called the Scj/chclles, wliich are rendered

famous by the production of a palm not known
in any other part of the world, and whose history
is too remarkable to be passed over altogether in

silence. Even of this small group of islands,

three only, lying within half a mile of eacli other,

produce the palm that bears the double cocoa nuts,

or, as they are called, cocos de mcr, from an er-

roneous idea that they were marine productions.
Until the discovery of these islands in 1743,
louble cocoa nuts were only known from having
•l>ecn found floating on the surface of the sea in

the Indian ocean, generally destitute of husk,
and with the inner part decayed; but still so

highly prized as to lie spoken of by Rumphius
as a "wonderful miracle of nature, the most
rare of marine productions." This author fur-

ther assures xis that the double cocoa nut is no

terrestrial production that may have fallen in

the sea, and there become petrified, as others

ignorantly stated; but "a fruit growing itself in

the sea, whose tree has hitherto been concealed

from the eye of man." The Malays asserted that

the palm that bore it was sometimes seen at the

bottom of the ocean, but that if dived for it instantly

vanished; while the negro priests further affirmed

that its submarine branches harboured an enor-

mous griffin, which nightly came to shore, and,

seizing elephants and tigers, carried them off to

its nest as a prey; and not satisfied with those,
attracted such ships as came near to the spot,
and devoured the luckless mariners. With such,
and even stranger ideas respecting its place of

growth and history, there is no wonder that

this nut should be highly prized in the Mal-

divian islands: it was death to any man to pos-
sess it, and all that were found belonged to the

king, who sold them at high prices, or distributed

them as regal gifts. From 120 to 150 crowns
were paid for each nut; and even kings have
been so gi'cedy of obtaining these fruits, as to

give a loaded ship for one. Rumphius certainly
states his suspicions, that the Cliinese and Malays
may have perhaps set too high a value on the

double cocoa nut, when considering it an antidote

against all poisons. The albumen, or meat, which
lines tlie nut, was thought to be the part where
lliis virtue resided ; it was mingled with red

coral, black ebony, stag's homs, and many such

anomalous ingredients, and drank from vessels

of porphyry. All inflammations of the body were

likewise believed to be subjected to its powers.

It was a preservative against colic, apoplexy,

paralysis, iS:c. The shell being less precious,

was granted to the great men for drinking-vcssels;

a single slice being sufficient, if used as the lid,

to neutralize tlie effect of any noxious ingredient

that might mingle with the drink. The dis-

covery of the Seychelles islands, and the know-

ledge thus obtained, that these mystical nuts

grew upon trees, caused a speedy reduction in

their value, though the botanical history of the

palm that produced them, continued long a de-

sideratum. Some imperfect notices served but

to stimulate the curiosity that was finally gra-

tified by Mr Telfair, who entreated Mr Harrison,

a freed resident in the Seychelles, to obtain the

necessary species and delineations. To behold

those trees," says Mr Harrison, "growing in

tliousands close to each other, the sexes inter-

mingled; a numerous offspring starting up on

all sides sheltered by the parent plants, the old

ones fallen into the sear and yellow leaf, and

going fast to decay to make room for the young

trees, presented to my eyes a picture so mild

and pleasing, that it was difficult not to look

upon them as animated objects, capable of en-

joyment, and sensible of their condition. A
new leaf is formed annually, which, falling off

at the year's end, leaves a scar or ring; by count-

ing the number of which, it is estimated that

this palm requires 130 years for its fuU growth.
The foliage is finest on young plants shooting

up perpendicularly, folded close like a fan, to

ten feet or more. In this state it is pale yellow,

and is used for hats and bonnets, afterwards it

expands in all its beauty, and becomes green.

The crown or cabbage in the midst of the leaves

is eaten, the trunk is used for building, and the

foliage serves for thatching, and even for the

walls of houses; a hundred leaves sufficing to

construct a house, including the partitions, doors,

and windows. The do^vn attached to the young

foliage serves for filling mattresses and pillows,

while the ribs of the leaves make baskets and

brooms. Vessels of different forms and uses are

made out of the nut, some of them holding six

or eight pints; and being very strong and durable,

they are much valued. Among other articles,

shaving dishes, black, beautifully polished, set in

silver, and carved, are formed of these nuts.

The Date (phoenix dactyUfera.) Next to the

cocoa imt, the date is unquestionably the most

interesting and useful of the palm tribe. It is

of the class Dicecia; order Tiiandria of Linnaus.

The date palm, though some of the family
are more majestic, is still a beautiful tree. The
stem of it shoots up in one cylindrical column,
to the height of fifty or sixty feet, without
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branch or division, anil of the same thickness

throughout its whole length. "When it attains

this height, its diameter is from a foot to eighteen
inclies. From the summit of this majestic trunk

it throws out a magnificent crown of leaves,

which are equally graceful in their formation

and their arrangement. The main stems of the

leaves are from eiglit to twelve feet long, firm,

shining, and tapering; and each embraces, at its

insertion, a'considerable part of the trunk. The
trunk of the palm is, in fact, made up of the

remains of leaves, the ends of which are pro-
minent just under the crown, but more obliter-

ated toward the root of the tree. The bottoms

of the leaves are enveloped in membranous

sheaths, or fringed with very tough fibrous mat-

ter. These leaves are pinnated, or in the form

of feathers, each leaf being composed of a great
number of long, narrow leaflets, which are al-

ternate, and of a bright lively green. Near the

base of the leaf, these leaflets are often three feet

long; but even then they are not one inch in

breadth; neither do they open flat, but remain

with a ridge in the middle, something like the

keel of a boat. When the leaves are young
they are twisted together, and matted up with

loose fibres, which open and disperse as the leaf

expands. The young leaflet is also armed at the

extremity with a hard black spine, or thorn.

They are more stiflf and firm than the leaves of

any other tree.

The trunk of the palm, though it is in some

parts remarkably hard and duralile, can liardly

be considered as timber. It consists of longi-

tudinal fibres, which are not so much interwoven

as those of the branching trees; but have their

interstices filled with a sort of pith, or medul-

lary substance, when young, that is near the top,

where the young leaves are in the progress of

formation. This medullary substance is a sort

of sap; but in tlie older portions of the tree it

consolidates, though it always remains granular,

and, as is the case with the pith of trees, is as

easily divided across as longitudinally. Gener-

ally speaking, the medullary part of the palm is

much lighter in the colour than the fibrous part ;

and thus well consolidated palm trunks have a

beautifully mottled appearance when cut across.

The wood of the areca palm, or cabbage palm of

South America, is sometimes used in ornamental

furniture, under the name of cabbage wood; but

it does not answer very well, as the ends of the

fibres are too hard, and the medullary matter too

soft, for holding glue. For the same reason, the

surface is very difficult to polish, and cannot be

preservod without varnish. The flowers come

out in large bunches or spikes, from between the

leaves; tliey are at first inclosed in a spatha or

sheath, which opens to let them expand, and

then shrivels and withers.

The date palm is a dioecious tree, having the

male flowers in one plant, and the female, or

fruiting ones, in another. The male flowers are

considerably larger than the female; and the

latter, instead of stamens, have in the centres of

them, the rudiments of the dates, about the size

of small peas.

The two distinct sexes of the date tree appear
to have been known from the remotest antiquity,

as they are noticed by all the ancients who de-

scribe the tree. It is not a little remarkable,
that there is a difference in the fructification of

the wild date and the cultivated, though both

are precisely the same species. Wild dates im-

pregnate themselves, but the cultivated ones do

not, without the assistance of art. Theophrastus
and Pliny mention this fact ; and in every plan-

tation of cultivated dates, one part of the labour

of the cultivator consists in collecting the flowers

of the male date, climbing to the top of the

female with them, and dispersing the pollen on

the genns of the dates. So essential is this opera-

tion, that though the male and female trees are

growing in the same plantation, the crop fails if

it be not performed. A very remarkable instance

of this is related by Delisle, in his Egyptian
Flora. The date trees in the neighbourhood of

Cairo did not yield a crop in the year 1800. The

French and Turkish troops having been fighting

all over the country in the spring, field labour

of every kind was suspended, and amongst the

rest, the fecundation of the date. The female

date trees put forth their bunches of flowers as

usual, but not one of them ripened into edible

fruit. The pollen of the male trees appears to

have been scattered over the country by the

winds
; and, as it had not been sufficiently abun-

dant for reaching the germs so as to ensure fruc-

tification, an almost universal failure was the

consequence. The Persians, according to the

elder Michaux, who travelled in the country,

were more provident than the Egyptians. In a

civil war, which was attended with all the ruin-

ous effiacts of anarchy, the male date trees of a

whole province were cut down by the invading

troops, that the fructification of this necessary

of life might be stopped. But the inhabitants,

apprehending such a result, had been careful

previously to gather the pollen, which they pre-

served in close vessels; and thus they were en-

abled to impregnate their trees when the country

was fi-eed from the destroying army. It i.« Siiid
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that the pollen hail thus prcsorycd its powers

during nineteen years.

Pontanus, an Italian poet of the fifteenth

century, gives a glowing description of a female

date tree, which had stood lonely and barren,
near Otranto, in Italy, until a favouring wind
wafted toward it the pollen of a male that grew
at a distance of fifteen leagues. Father Labat,
in his account of America, relates a story of a

date tree in the island of Martinico. There

were palm trees of various other kinds in the

island, but there was only one date tree, which

grew near a convent. That tree produced fruit

which was grateful enough to the taste; but

when an increase of the number of tne date

trees was wanted not a single one would grow
from the seed; and thus, after a number of un-

successful trials, they were obliged to send to

Africa for dates, the stones of which grew readily,

and produced abundantly.

Hassclquist thus writes of the date palm from

Alexandria, while on his travels through Egypt.
"The first thing after my arrival here was to see

the date tree, the ornament and a great part of

the riches of this country. It had already blos-

somed
; but I had nevertheless the pleasure of

seeing how the Arabs assist its fecundation, and

by that means secure to themselves a plentiful
harvest of a vegetalile which was so important
to them, and known to them many centuries be-

fore any botanist dreamt of the difference of

sexes in vegetables. The gardener informed me
of this before I had time to inquire, and would
show me, as a ver}' curious thing, the male and
female of the date tree ; nor could he conceive

khow
I, a Frank lately arrived, could know it

before
; for, says he, all who have yet come from

Europe to see this country have regarded this

relation either as a fable or a miracle. The Arab

seeing me inclined to be farther informed, ac-

companied me and my French interpreter to a

palm tree, which was very full of young fruit,

and had by him been wedded or fecundated with
the male when both were in blossom. This the

Arabs do in the following manner" When the

spadix has female flowers that come out of its

spatha, they search on a tree that has male

flowers, which they know by experience, for a

spadix which has not yet bursted out of its spa-
tha. This they open, take out the spadix, and
cut it lengthwise in several pieces, but take care

not to hurt the flowers. A piece of this spadix,
with male flowers, they put lengthwise between
the small branches of the spadix which hath
female flowers, and then lay the leaf of a palm
over the branches. In this situation I yet saw
the greatest part of the spadices which bore their

young fruit
; hut the male flowers which were

put between were withered. The Arab, besides,

gave me the following anecdotes : First, unless

they in this manner wed and fecundate the date

tree, it boars no fmit; secondly, they always

take the precaution to preserve some unopened

spatha, with male flowers, from one year to an-

other, to be applied for this purpose in case the

male flowers should miscarry or suffer damage ;

thirdly, if they permit the spadix of the male

flowers to burst or come out, it becomes useless

for fecundation ;
therefore the person who cul-

tivates date trees must be careful to hit the right

time of assisting the fecundation, which is almost

the only nicety in their cultivation ; fourthly,

on opening the spatha, he finds all the male

flowers full of a liquid, which resembles the

finest dew ;
it is of a sweet and pleasant taste,

resembling much the taste of fresh dates, but

much more refined and aromatic ;
this was like-

wise confirmed bymy interpreter, who had lived

thirty-two years in Egypt, and therefore had

opportunities enough of tasting both the nectar

of the blossoms and the ft-esh dates.

"InUpper Egypt,many families subsist almost

entirely on dates. In Lower Egypt they don't

eat so many, rather choosing to sell them. The

inhabitants here yearly sell a considerable quan-

tity, which are chiefly carried to the towns in

Turkey, for which reason we see dates exposed

to sale in every town. The Egyptians make a

conserve of the fresh dates, mixing them with

sugar. This has an agreeable taste. The stones

or kernels of the dates are hard' as horn, and no-

body would imagine that any animal would eat

them; but the Egyptians break them, grind

them on their hand-mills, and for want of better

food, give them to their camels, which eat them.

In Barbary they turn handsome beads for pater-

nosters of these stones. Of the leaves they make

baskets, or rather a kind of sheet bags, which

are used in Turkey on journeys, and in their

houses. In Egypt they make fly-flaps of them,
convenient enough to drive away the numerous

insects which incommode a man in this country.

I have likewise seen brushes made of them, with

which they clean their sofas and clothes. The
hard boughs they use for fences round their gar-

dens, and cages to keep their fowls in, with

which they carry on a great traffic ; they also

use the boughs for several other things in hus-

bandry instead of other wood, of which they are

destitute. The trunk or stem is split up, and

used as beams for building houses, or for fire-

wood. They lay a whole tree across their cis-

terns, on which they wind the rope when they
draw water. The integument which covers the

tree between the boughs entirely resembles a

wob, and has threads which run perpendicularly
and across : of this all the ropes used at the cis-

terns are made, as also the rigging of their smaller

vessels. They reckon in Egypt that date trees

afford a sequin annually of profit for each tree.

It is common to see two, three, or four hundred

fruit-bearing date trees all belonging to one
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family ;
and we may sometimes see three or four

thousand in the possession of one man, whieli, at

the above rate, bring in a considerable revenue

to their owner for the little spot of ground tlicy

occupy. A full grown date tree does not at most
take up above four feet in diameter, so that they

maybe planted within eight foet of one another."

The sfime learned traveller, in another place,

writes, "About this time we daily eat ripe dates.

In Europe we seem to envy the felicity of the

people who enjoy these fruits. I confess they
are good to taste once or twice ; but though I

have got over the age when such things please

most, yet T would gladly give two bushels of

dates for half a bushel of good Swedish apples,
and am persuaded I should find thousands in

I'jgypt ready to make the same exchange."*
Four or five months after the operation of fe-

cundation has been performed, the dates begin
to swell ; and when they have attained nearly
their full size, they are carefully tied to the base

of the leaves, to prevent them from being beaten

and bruised by the wind. Ifmeant to bepreserved,

they are gathered a little before they are ripe ;

but when they are intended to be eaten fresh,

they are allowed to ripen perfectly, in which
stAte they are a very refreshing and agreeable
fruit. Ri]>e dates cannot, however, be kept any
length of time, or conveyed to any very great

distance, without fermenting and becoming acid
;

and therefore those which are intended for stor-

ing up, or for being carried to a distant market,
are dried in the sun upon mats. The dates which

come to the European market from the Levant

and Barbary are in this state
;
and the travellers

in the desert often carry with them a little bag
of dried dates, as their only or their chief sub-

sistence during journeys of many hundred miles.

In parts of the Eiist, the dates that fall from the

cultivated trees are left on the ground for the

refreshment of the wayfaring man.
In the ITedjaz, the new fruit, called rutfh,

comes iu at the end ofJune, and lasts two months.

The harvest of dates is expected with as much

anxiety, and attended with as general rejoicing,
as the vintage of the south of Europe. The

crop sometimes fails, or is destroyed by locusts,

and then a universal gloom overspreads the

population. The people do not depend upon
the new fruit alone ; but during the ten months
of the year when no ripe dates can be procured, j

their principal subsistence is the date-paste, \

called adjoue, which is prepared by pressing the

fruit, when fully matured, into large baskets.
" What is the price of dates at Mecca or Me-
dina?" is always the first question asked by a
IJedouin who meets a passenger on the road.

There is, indeed, hardly any part of the tree

which is not serviceable to man, either as a ne-

* Travel* in the Levant, in 17.iO.

I
cessarj' or a luxury. When the finiit is com-

pletely ripened, it will, by strong pressure, yield
a delicious synip, which serves for preserving
dates and other fruits ; or the fruit may be made
into jellies and tarts. The stallcs of the bunches

of dates, hard as they are in their natural state,

as well as the kernels, are softened by boiling,

and in that condition are used for feeding cattle.

j

Dates, with the addition of water, afford by dis-

tillation a very good ardent spirit, which, as it

does not come within the prohibition of the

I

Koran against wine, is much used in some of the

Mahommedan countries, and answers the same

purpose of false excitement as the brandy or the

malt spirits of other nations. Palm wine is also

made from the date: this is also without the

statute of the Prophet. It is known in Egypt

by the name of lakhlst/. It is the sap or juice
of the tree, and can only be obtained by its de-

struction
;
so that such trees only as are unpro-

ductive are selected for obtaining it. The time

chosen for this purpose is when the tree is in the

most active state of vegetation. The crown is

then cut off, and a cavity scooped in the top of

the trunk. As the sap rises, it exudes into this

cavity, at the rate of nearly a gallon a-day for

the first two weeks; after which it gradually
diminishes

;
and at the end of six weeks or twt

months it stops entirely, and the tree, which has

become by the operation completely dry, is cut

down for fire-wood, or for any other of the pur-

poses to which the trunk of the palm is applied.

When the juice first exudes from the tree, it is

remarkably sweet; but it soon ferments and be-

comes vinous, with a certain degree of acidity.

This juice may also be distilled into an ardent spi-

rit, forming the genuine arrack, or rack, of the

East. In Egypt and Arabia, the date trees that

have become unproductive, through age or any
other circumstance, are commonly disposed of in

this manner. What is called the cabbage of the

palm is esculent in many of the species, and in the

date among others. The cabbage is a conical

tuft in the centre of the crown of leaves, and is

formed of tlie future leaves in their undeveloped
state. When the outside is removed, this part
of the date tree tastes very much like a fresh

chestnut; but, like the palra-juice, it is costly,

being obtained only by the destruction of the

tree ;
and therefore it is not used except in those

trees which are cut for the sake of the sap or

juice.

The fibrous parts of the date tree are made
into ropes, baskets, mats, and various other ar-

ticles of domestic use ; and so are the strings or

stalks that bear the dates. The cordage of the

ships navigating the Red sea is almost exclusively
of the inner fibrous bark of the date tree. The
trunk answers very well for posts, railings, and

other coarse ])urposes ;
but it is not fit for being

worked into planks, as the fibrous nature of it
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makes it easily split lengthwise into threads.

The medullary part is much more abundant and

soft toward the centre of the tree than toward

the circumference ; and, therefore, when it is to

be used as timber, the trunk is generally cleft in

two down the middle, for the purpose of allow-

ing tlie heart to dry and harden.

The medullary part of the date tree is partlj'

farinaceous, and soluble in water; and a nutri-

tious substance may be obtained from it, resem-

bling in consistency the sago which is obtained

from another kind of palm. In the proper date

tree, however, it is small in quantity, and by no

means good in quality. From another, and a

much smallerspecies (phmnixfarinifrra) ,
which

is a native of the East Indies, the supply is much
more abundant. This farinaceous date tree grows

upon the dry and sandy parts of the east or Co-

romandel coast of the peninsula of Ilindoostan.

It is a very low tree, or rather a great leafy bush,
for the trunk is never above a foot and a half or

two feet in height, and the leaves completely
conceal it. This palm is of a much deeper green,

and has the leaves much narrower, than those of

the date. It fruits and flowers nearly in the

same manner. The berries are about the size of

kidney beans, and of a shining black; they have

not much pulp, but what they have is sweet and

mealy. In times of scarcity the natives of Ilin-

doostan have recourse to the wood of this palm
for food. When the stem is divested of the

leaves, and of the brown fibrous matter with

which their roots are enveloped, it is about eigh-
teen inches long, and six in diameter where
thickest. The outside of it consists of woody
fibres, of a white colour, and very much matted

together, and within these the farinaceous mat-
ter is contained. To obtain that, the natives

split the trunk into longitudinal pieces, dry
them, beat them in moi-tars, and then sift the

mass to separate the fibres. After this, the fa-

rina is ready for being boiled into gruel, or congee,
as it is called in India ; but it is bitter, and far

inferior to sago. It has, however, occa.sionally
been of much use, and saved the lives of the

people at times when famine has threatened them
with destruction.

Even the leaves of the date palm have their

uses
; their great length and comparatively small

breadth, and tlieir toughness, render them very
good materials for the construction of coarse

ropes, baskets, panniers, and mats. On the con-

tinent of Europe, palm-branches are a regular
article of trade

;
and the religious processions,

both of Christians and Jews, in the greater part
of Europe, are supplied from some palm-forests
near the shores of the Gulf of Genoa.
The cultivation of the date tree is an object of

high importance in the countries of the East. In
the interior of Barbary, in great part of Egypt,
in the more dry districts of Syria, and in Arabia,

it is almost the sole subject of agriculture. In

the valleys of the Hedjaz there are more than a

hundred kinds of dates, each of which is pecu-

liar to a district, and has its own peculiar vir-

tues. Date trees pass from one person to ano-

ther in the course of trade, and are sold by the

single tree ; and the price paid to a girl's father,

on marrying her, often consists of date trees.

The palm is not wholly confined to the warmer

latitudes, though in those only it matures its

fruit. There are greenhouse specimens in many
parts of England. Some of the more luxuriant

parts of the province of Valencia, in tlie south-

east of Spain, have very fine forests of date-palms,

from which, as well as from the neighboui-hood
of Genoa, palm branches are exported. There

are date palms upon the coast of Gallicia, near

Ferrol and Corunna ; but the fi-uit on them does

not come to maturity. There is abundance of

palms in the gardens of Naples; and they are

still finer and more numerous in that part of

Sicily in the neighbourhood of Palermo, which,
from the fertility of its soil, and the variety and

beauty of its productions, has the name of
" the

golden shell." They are also to be met with in

some parts of the south of France, though they

rarely, if ever, ripen their fruit in that country.
There are, in particular, two very majestic spe-

cimens growing in the open air in the botanical

garden at Toulon
;
but these, so far as we have

heard, have not yet flowered. As greenhouse

plants, with heat in the colder season, they have

been introduced into England for about a cen-

turj'; and the celebrated Miller, of the botanicfd

garden at Chelsea, is reported to have been the

firet cultivator. The Messrs. Loddiges, of Hack-

ney, have palms of considerable height growing
under glass ; there are also some fine palms at

the botanical garden at Kew, and a great variety
of splendid specimens in the botanic garden of

Edinburgh.
The date palm is a very slow-growing tree

;

and even in the soil and climate that are most

congenial, old trees do not gain above a foot in

height in five years, so that, supposing the in-

crease unifoi-m, the age of a tree, sixty feet high,
cannot be less than tliree hundred years. Dr
.Sliavv 8a3'S, that the palm of Barbary usually
falls about the latter end of its second century.
The date is one of those plants which, in the

countries that are congenial to their growth, fonn

the principal subsistence of man
;
and its locality

is so peculiar, that it cannot, strictly speaking,
be classed either with the fruits of the temperate
climates or with those of the tropical. It holds

a certain intermediate place, and is most abun-

dant in regions where there are few other escu-

lent vegetables to be found.

There is one district where, in consequence of

the extreme aridity of the soil, and the want of

moisture in the air, none of the cerealia will

2 K
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prow ; that district is the margin of the mighty
desert which extends, witli but few interruptions,

from tlie shores of the Atlantic to the coniines of

Persia, an extent of nearly four thousand miles.

The shores, the banks of the rivers, and every

part of this region in which there is humidity,
are exceedingly fertile ;

and with but unskilful

culture, produce the most abundant crops and

the choicest fruits. But along the verge of the

desert, and in the smaller oases or isles, which

here and there spot that wilderness of sand, the

date palm is the only vegetable upon which man
can subsist. The lofty summits of the moun-
tains of Atlas form an effectual barrier to the

humid winds from the sea. Accordingly, the

richer vegetation extends only as far to the south

of them as the courses of the streams that are

fed by the mountain snows ; and these streams

are soon evaporated by the air, or absorbed by
the thirsty soil. The more lowly vegetables on

that soU are chiefly of a saline and succulent de-

scription, such as euphorbias, salsolas, and cac-

tuses, which retain their own humidity in con-

sequence of their smooth and close rinds, with-

out much aid from external moisture ; but their

juices are in general too acrid, or too much im-

pregnated with soda, for being of any use as

food. Over these, the date palm raises its trunk

and spreads its leaves, and is the sole vegetable
monarch of the thirsty land. It is so abundant,
and so unmixed with any thing else that can be

considered as a tree, in the country between the

states of Barbary and the desert, that this region
is designated as the Land of Dates (Biledulge-

rid) ;
and upon the last plain, as the desert is

approached, the only objects that break the dull

outline of the landscape, are the date palm and
tlie tent of the Arab. The same tree accom-

panies the margin of the desert in all its sinuosi-

ties; in Tripoli, inBarca, along the valley of the

NUe, in the north of Arabia, and in the south-

east of Turkey.
*

This region of the date has perhaps remained
for a longer period unchanged in its inhabitants

and its productions than any other portion of

the world. The Ishmaelites, as described in

scripture history, were but little different from
the Bedouins of the present time

; and the palm
tree (which in ancient history invariably means
the date) was of the same use, and held in the
same esteem, as it is now. When the sacred

writers wished to describe the majesty and the

beauty of rectitude, they appealed to the palm
as the fittest emblem which they could select.
" He shall grow up and flourish like the palm
tree," is the promise which the royal poet of Is-

rael makes for the just.
Even among the followers of other faiths, the

palm has always been the symbol held in the

•
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greatest veneration. It is recorded of Mahomet
that, like the psalmist, he was accustomed to

compare the virtuous and generous man to the

date tree: "He stands erect before his Lord
;
in

every action he follows the impulse received from

above; and his whole life is devoted to the wel-

fiire of his fellow-creatures." The inhabitants

of Medina, who possess the most extensive plan-
tations of date trees, say that their prophet
caused a tree at once to spring from the kemtd
at his command, and to stand before his admiring
followers in mature fruitfulness and beauty.
The Tamanaquas of South America have a tra-

dition that the luiman race sprung again fi-om

the fruits of the palm, after the Mexican age of
water. The usefulness of the tree has thus caused

it to be the subject of universal veneration. In

ancient times, and in modern, the palm has been

the syml)i)l of triumph. The Jews carry it on

a solemn festival in commemoration of their

fathers having gained possession of the promised
land ; + and the Christians in remembrance of

that more glorious victory, when the Savioui

rode into Jerusalem amid the jubilations and

hosannalis of the people.

Indeed, the tree is not unworthy of those hon-

ours which mankind have in all ages bestowed

upon it; for the great utility <of the tree must
have been the cause of those honours. Rearing
its stem, and expanding its broad and beautiful

shade where there is nothing else to shelter man
from the burning rays of the sun, the palm tree

is hailed by the wanderer in the desert with more

pleasure than he hails any other tree in any other

situation. Nor is it for its shade alone, or even

for its fruit, that the palm is so desirable in that

country; for, wherever a little clump of palms
contrast their bright green with the red wilder-

ness around, the traveller may in general be sure

that he shall find a fountain ready to afford him

its cooling water.

Nor is it only when standing alone in the

desert that the palm is a majestic tree. Palms

form the shade and the beauty of many of the

tropical forests. Some of them are among the

tallest of trees; and when the margin of a river

is spoken of as more than usually delightful, w^e

aUude to its palmy side.

The Dawn Palm, (nucifera thrbaica.) This

tree is much esteemed in the countries where it

abounds. "A native of the desert," says M.

Delile, "its shelter renders many places that

would otherwise be totally waste, capable of cul-

tivation." Many species of thorny sensitive

plants, which rarely grow on the spots watered

by the Nile, find an asylum under its shadow.

They increase there, and spreading in the direc-

tion of the desert, limit its extent by augment-

t .Tudea WM typified by the palm tree upon coins of

Venfiasian and Titus.
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In^ the productive districts. Tlis trunk of the

daum is composed of longitudinal, parallel fibres,

similar to that of the date, but much stronger,

and closer. It is cut into plaidis, which are used

for doors in Upper Egy])t. The fibres are black,

and the intermediate pith is yellow. The leaves

are used for making carpets, bags, and baskets

of various kinds. The pulp of this fruit is plea-

sant to the taste, and would be much used for

food if it were not for the luimerous fibres with

which it is mixed; still the inhabitants of Said

or Upper Egypt do frequently eat it. The fruit

is sold in large quantities, and very cheap, at Cairo,

where it is rather considered as a useful medicine

than an article of food. It tastes like ginger-

l)read, and is much relished by the children. An
infusion something like tlie drink made of steeped

liquorice root, or the pods of the carob tree, is

prepared from the fniit, which, before maturity,
contains a clear and tasteless fluid : when ripe,

the kernel becomes very hard, and fine beads for

rosaries are made of it.

The Taliput, or Palmyra Palm, (corypha um-

hraculifera.) This species is a native of Ceylon,
where it occurs among the mountains in the in-

terior. It also grows in the Bunnan empire,
and other parts of the East Indies. The leaves

are eighteen feet or more in diameter. They are

of a coriaceous texture when dried, capable of

being folded, and again opened repeatedly like a

fan. Hence the usual term of the Fan Palm.

Tliey readily receive an impression from any
hard point. Advantage is taken of this property
to use stripes of them, prepared in milk, instead

of paper, to write upon which is one of the

most important uses of this palm. Tlieir ribs

are of the texture of cane, wliich adds greatly
to their strength. When cut at the extremities

of the petioles they are said to be used to pro-
tect the heads of travellers and fighting men
who have to force their way through the jungle.
For this purpose only a portion of the leaf is

used. The thicker part, which was attached to

the petiole, is placed forward, and the sides hang-
ing over tlie ears, a kind of wedge or inverted

keel is formed, which forces the branches aside

as tlie wearer pushes forward. All the books of

importance in Pali, or Cingalese, in Ceylon, re-

lative to the religion of Buddhoo, are written

apon laminae of these leaves. The Pali and

Cingalese cliaracter is engraved upon stripes of

them, with either a brass or an iron style. There
are some of these books in Sir A. Johnston's

collection, which are supposed to be between five

and six hundred years old, and which are still

very perfect. Two fine specimens of books written

upon the leaves, now in the library of the iloyal
Asiatic

Society, are invaluable. The one is a

complete copy of the Pali book, called the Pan-

syapanas Jatakaya, Avritten upon eleven hundred
and seventy-two laminae of the finest description.

This book contains the whole moral and religious

code of the Buddhists, and is so scarce that it

vviis for some time believed there was no complete

copy extant. Sir A. Johnston, when president

of his Majesty's council in Ceylon, being, from

tlie various benefits which he had conferred upon
the priests of Buddhoo, much in their confi-

dence, was allowed by them to have copies taken

of all the different parts which were dispersed

among the most celebrated temples in the island,

and of them formed a complete book. The
other is a very fine specimen of a Burmese volume
on the Buddhoo religion, written upon laminae

of the taliput leaf, lacquered over, and beautifully

gilt, which was sent to the president by the king
of Ava, with some oilier books as the finest spe-

cimen he could give hiiu of the manner in which

the books in a royal library at Ava were WTit-

ten. The taliput leaf is used in the mari-

time provinces of Ceylon as a mark of distinc-

tion, each person being allowed to have a number
of these leaves folded up as a fan, carried with

liim by his servant. It is also used in the Can-

diau country, in the shape of a round flat um-
brella upon a stick. It is farther used to make

tents, and by the common people to shelter them

from the rain, one leaf affording sufficient shelter

for seven or eight persons. When about eighty

years old, which is when it has attained its full

growth, the flower spike burets from its envelope
with a loud report; it is then as white as ivory.
In the course of fifteen or twenty months, it

showers down its abundance of nuts; this effort

to provide a numerous succession, proves fatal to

the parent. Thus it presents the singular phe-
nomena of a long-lived plant only blossoming
once during its existence, when it dies, and in

dying, like the fabled Phoenix, sheds the seeds

of a future generation around it. The flower is

occasionally thirty feet long. Jlr Bennet, author

of an Account of the Fishes of Ceylon, was pre-
sent during several of these rare explosions. In

times of great scarcity, the natives of India cuf

down this palm and extract the pith for food.

It very much resembles sago in its qualities.

The blossoms have such a strong heavy smell,

that the natives cut them down and destroy them
when in the vicinity of their cottages. The
fruit is round, and very hard, about the size of

a cherry, and so abundant, that one tree will

produce sufficient to plant a Mhole country.

They are not edible.

The Torypha caliera, or Tuliera palm, anothei

similar species, is also a noble plant, the wood
of which is of universal use throughout the

northern provinces of India for roofing houses
and other domestic pui-poses.

The Dwarf Palm, (chamoerops humilis,) has

ah-eady been alluded to as the only species which
wUl endure the cold of the temperate zone. It

is of small stature, and grows, though not very
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Plantain.

luxunautly, in some of the southern countries

of Europe.
The Plakt.^i.n (musa

paradisiacaj is of con- '"*•

siderable size; it rises

with a lierbaceous stalk,

about five or six inches

in diameter at the sur-

face of the ground but

tapering uj)wards to the

heiglit of iifteen or

twenty feet. The leaves

are in a cluster at the

top; they are very large,

being about six feet

long and two feet broad:

the middle rib is strong,
but tlie rest of the leaf is tender, and apt to be

torn by the wind. The leaves grow with great

rapidity after the stalk has attained its proper

height. The spike of ilowers rises from the

centre of the leaves to the height of about four

feet. At first the flowers are inclosed in a slieatli,

but as they come to maturity, that drops off.

The fruit is about an inch in diameter, eight or

nine inches long, and bent a little on one side.

As it ripens it turns yellow; and when ripe, it is

filled with a pulp of a luscious sweet taste.

The Banana {musa sapientum) yields a shorter

and rounder fruit than the plantain ; the stem
is also diiferent, that of tlie plantain being
wholly green, while the banana is spotted with

purple. The banana is not so luscious as the

plantain, but it is more agreeable. Those brought
to this country are gathered unripe, but upon
being kept for some time, acquire a rich golden
colour. The plant is very successfully cultivated

in our conservatories, and often produces the fruit

in perfection. The manilla plantain fibre is the

produce of a species named musa textilis. The
finer kinds are manufactured into textile fabrics.

Having thus observed the slight differences in

these plants, we shall proceed to their general
character—in which notice we shall confine our-

selves to the use of the word banana.

The banana, unlike some others of the tribe, is

not confined to any particular country of the torrid

zone, but offers its produce indifferently to the in-

habitants of equinoctial Asia and America, of tro-

pical Africa, and of the islands of the Atlantic
and Pacific oceans. Wherever the mean heat of
the year exceeds 75° of Fahrenheit, the banana is

one of the most important and interesting objects
for the cultivation of man. All hot countries

appear equally to favour the growth of its fruit;
and it has even been cultivated in Cuba, in situ-

ations where the tliermometer descends to 45° of
Fahrenheit. Its produce is enormous; the ba-

nana, therefore, for an immense portion of man-
kind, is what wheat, bariey, and rye are for the
•nhabitanU of Western Asia and Europe, and

wlint the numerous varieties of rice are for those

of the countries beyond the Indus.

The banana is not known in an uncultivated

state. The wildest tribes of South America,

who depend upon this fruit for their subsistence,

propf^ate the plant by suckers. Yet an all-

bountiful Kature is, in this case, ready to dimin-

ish the labours of man, perhaps too ready for

the proper development of his energies, both

physical and moral. Eight or nine months after

the sucker has been planted, the I>anana begins

to form its clusters; and the fruit may be collected

in the tenth and eleventh months. When the

stalk is cut, the fruit of which has ripened, a

sprout is put forth, which again bears fruit Jn

three months. The whole labour of cultivation

which is i-equired for a plantation of bananas is

to cut the stalks laden with ripe fruit, and to

give the plants a slight nourishment, once or

twice a year, by digging round the roots. A spot

of a little more th^n a thousand square feet will

contain from thirty to forty banana plants. A
cluster of bananas, produced on a single plant,

often contains from one hundred and sixty to

one hundred and eighty fruits, and weighs

from seventy to eighty pounds. But reckoning

the weight of e. cluster only at forty pounds,

such a plantation would produce more than four

thousand pounds of nutritive substance. M.

Humboldt calculates that as thirty-three pounds
of wheat and ninety-nine pounds of potatoes

require the same space as that in which four

thousand pounds of bananas are grown, the pro-

duce of bananas is consequently to that of wheat

as 133 : 1, and to that of potatoes as 44 : 1.

The bananaripened inthe hot-houses of Europe
has an insipid taste; but yet the natives of both

Indies, to many millions of whom it supplies

their principal food, eat it with avidity, and are

satisfied with the nourishment it affords. This

fruit is a very sugary substance; and in warm
countries the natives find such food not only

satisfying for the moment, but permanently nu-

tritive. Yet, weight for weight, the nutritive

matter of the banana cannot at all be compared
to that of wheat, or even of potatoes. At the

same time, a much greater number of individuals

may be supported upon the produce of a piece

of ground planted with bananas, compared with

a piece of the same size in Europe growing
wheat. Humboldt estimates the proportion as

twenty-five to one; and he illustrates the fact by

remarking that a European, newly arrived in the

torrid zone, is struck with nothing so much as

the extreme smallncss of the spots under culti-

vation round a cabin which contains a numerous

family of Indians.

The ripe fruit of the banana is preserved, like

the fig, by being dried in the sun. This dried

banana is an agreeable and healthy aliment.

Meal is extracted from the fniit, by cutting it
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in slices, drying it in the sun, and then pounding
it.

The facility with wliich the banana can be cul-

tivated, observesa recent writer, has doubtless con-

tributed to arrest the progress of improvement in

tropical regions. In the new continent civiliza-

tion first commenced on the mountains, in a soil

of inferior fertility. Necessity awakens industry,

and industry calls forth the intellectual powers of

the human race. When these are developed, man
does not sit in a cabin, gathering the fruits of his

little patch of banana, asking no greater lux-

uries, and proposing no higher ends of life than to

eat and to sleep. He subdues to his use all the

treasures of the earth by his labour and his skill;

and he carries his industry forward to its utmost

limits, by the consideration that he has active

duties to perform. The idleness of the poor Indian

keeps him, where he has been for ages, little ele-

vated above the inferior animal; the industry
of the European, under his colder skies, and

with a loss fertile soil, has surrounded him with

all the blessings of society, its comforts, its affec-

tions, its virtues, and its intellectual riches.

In a very interesting and instructive paper by
Mr John Lindley, "on the Tropical Fruits likely

to be worth cultivating in England," it is stated,

upon the authority of Mr Crawford, that some
of the varieties of the banana possess an ex-

quisite flavour, surpassing the finest pear; and

that others in the East Indies have been com-

pared to an excellent rennet apple, after its

sweetness has been condensed by keeping through
the winter. Of these varieties there are so many,
that they would be as difficult to describe as the

sorts of apples and pears of Europe. The banana
has frequently produced its bunches of yellow
fruit in hot-houses in this kingdom; particularly
at Wynnstay, the seat of Sir W. W. Wynn ;

and at Messrs. Loddiges', at Hackney; and, ac-

cording to Mr Lindley, "it appears probable that

there will he as little difficulty in ripening the

fruit, as that of any tropical tree whatever."

Sago, (sagus farinifera.) This and some
other species, all yielding the nutritious farina

called sago, are natives of the south-east of Asia,
and of the islands of the Indian ocean. The

sago, or, as it is called in the Molucca islands,
the libley tree, is of peculiar appearance. The
trunk, which is formed of the bases of the leaves,

grows at first very slowly, and is covered with

thorns; so soon, however, as the stem is formed,
the growth of the tree proceeds with great ra-

pidity, so that it speedily attains its full height
of thirty feet, with a circumference of five to
six feet, losing in this stage its thorny accom-
paniments. Like the cocoa nut palm, the s.igo
has no distinct bark tliat can be peeled off; but
the trunk consists of a long, hard, ligneous tube,
about two inches thick, the internal area of
which is filled with a kind of farinaceous pith.

intermixed with numerous longitudinal fibres.

The maturity of the tree is known by the tran-

spiration of a kind of whitish dust through the

pores of the leaves, and when this appears, tha

trunk is felled near to the ground. Forrest, in

his account of the Molucca islands, thus details

the process of sago manufacture :
" TIio tree

being felled, is cut into lengths of five or six

feet. A part of the hard wood is then sliced

off, and the workman coming lo the pith, cuts

across the longitudinal fibres and the pith to-

gether, leaving a part at each end uncut. So

that when it is excavated there remains a trough
into which the pulp is again put, mixed with

water, and beaten with a piece of wood. Then

the fibres separated from the pulp float at top,

and the flour subsides. After being cleared in

this manner by several waters, the pulp is put
into cylindrical baskets made of the leaves of the

tree; and if it is to be kept some time, those

baskets are generally sunk in fresh water to keep
it moist. One tree will produce from two to four

hundred weight of flour." We seldom see sago
in Europe but in a granulated state. To bring
it into this state from this flour, it must be first

moistened and passed through a seive into a very
shallow iron pot, held over a fire, which enables

it to assume a globular form. Thus all our

grained sago is half baked, and will keep long.

The pulp or powder of which this is made, will

also keep long if preserved from the air; but if

exposed, it presently turns sour. Loaves of

bread are sometimes made in the Molucca islands

of sago flour, and baked in small ovens, the floors

of which are divided, by means of partitions,
into cells about the size of an octavo volume.

Sago has lately been used in this country,
mixed with wheaten flour, for bread. In certain

proportions it makes a very palatable bread; but

if used in excess, the farina, of which it entirely

consists, renders the bread heavy, and less di-

gestible than wheaten flour alone. The sago

palm affords a greater quantity of nourishing
matter than any other, except the banana. As it

grows spontaneously, and in great abundance in

the Asiatic islands, a means of subsistence is thus

afforded to the indolent natives, without much
toil or ingenuity. The single trunk of a tree

in its fifteenth year, sometimes furnishes six

hundred pounds of sago. Mr Crawford has cal-

culated in his History of the Indian Archipelago,
that a single acre of land will support four hun-
dred and thirty-five sago palms, which will an-

nually produce 120,500 lbs. of sago.
The Ci/cas cincinalu, sometimes mentioned

as the only sago plant, yields a very Inferior

kind.

The Mauritia Palm, which also yields sago,

grows in great abundance on the banks of tlie

Orinoco river, in South America. This whole

country is subject to inundations; and the fan-
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like branches of these trees, look like a forest

rising out of the expanse of waters. The navi-

gator who passes along the delta of the Orinoco,

is surprised to see the tops of these trees lighted
with fires. They are kindled liy the (Jaunchos,
a people who have remained for ages in these

marshes, secured from the floods by living in the

palm trees. In the branches they suspend mats,
which they fill vnih clay; and on this damp
earth kindle the fires which are necessary for

their comfort. Sir Walter Raleigh saw and de-

scribed these people. The palm offers to this

rude race, as well as to other tribes who inhabit

tlie gulf of Darien, and tlie watery lands be-

tween the Guarapitha and the mouths of the

Amazon, a safe habitation amidst the inunda-

tions to which those countries are subject. But
it aflPords them also in its fruit, its farinaceous

bark, its sap abounding with sugar, and its fibrous

stalks, pleasant food to eat, wine to drink, and
thread to make cordage and hammocks. "It
is curious to behold," says Humboldt, "in tlie

lowest stage of civilization, the existence of a

whole race depending upon a single species of

palm, in a similar degree with those insects which
subsist upon one species of flower.

The Cabbage Palm (areca oleracea). This
is one of the most beautiful and stately of the

palm tribe, and hence, in some of the tropical

islands, has received the name of the palmetto-

royal. The stem, which, at its base, measures

seven feet in circumference, ascends straight and

tapering to a gigantic height. Logan mentions

some of them, when the island of Barbadoes was
first taken possession of by Europeans, as two
hundred feet in height ; but Mr Buges observes,
that the highest in his time in the island was
one hundred and thirty-four feet.

"
I ain in-

clined to believe," says Bryan Edwards, "that I

have seen them in Jamaica upwards of one hun-
dred and fifty feet in height ; but it is impossible
to speak with certainty without an actual mea-
surement." Near the base tlie trunk is of a

brown colour, hard, woody, and jointed, with a

pith inside like the elder. The upper part of

the trunk, from whence the foliage springs, re-

sembles a well turned finely polished baluster, of

a lively green colour, gently swelling from its

pedestal, and diminishing gradually to the top,
where it expands into branches, waving \\ko

plumes of ostrich feathers. These are decorated

with numerous leaflets, some of which are about
three feet long, and an inch and a half broad,

tapering into a sharp point. The leaflets gradu-
ally decrease in size as they approach the extre-
mities of the branches. This lofty regular group
of foliage, impelled by the most gentle gale, and

constantly waving in feathery elegance, is an ol)-

jec-t of beauty which cannot be imagined by an
inhabitant of temperate climes, unused to the

magnificent vegetation of a tropical sun. The

seed is enclosed in a brown spatha, which rises

from the centre of the branches, and hanging

downwards, consists of small oval nuts, not un-

like a bunch of dried grapes, but much longer in

proportion to their circumference. Within the

leaves, which constitute the summit of the trunk,
the portion called the cabbage lies concealed.

This substance is white, about two feet long, of

a cylindrical form, and the thickness of a man's

arm. It is composed of longitudinal flakes like

ribands, and so compact as to form a solid crisp

body. When eaten raw, it tastes somewhat like

the almond, but more tender and delicious.

When cut into slices and boiled, it is served up
with meat as a vegetable dish. To obtain this

very small portion, growing on the very summit
of such a stately trunk, the noble tree must be

felled to the ground. In the place where the

cabbage grew, a species of beetle very generally
takes up its abode, and deposits its eggs, from

which, in due time, grubs are hatched, that have

received the name of palm tree worms. By the

negroes these are reckoned a very great luxury;
and Stedman thus gives an account of them in

his History of Surinam :
" Another negro also

brought in a regale oi groe-groe, or cabbage tree

worms, as they are called in Surinam. This

reptile grows to the size and thickness of a man's

thumb, and is extremely fat. However disgust-

ing to appearance, these worms are a delicious

treat to many people, and they are regularly sold

at Parameribo. The manner of dressing them
is by frj'ing them in a pan, with a very little

butter and salt, or spiting them on a wooden

skewer. In taste they partake of all the spices

of India, as mace, cinnamon, cloves, nutmeg.
Several species of these worms are produced in

all the palm trees when beginning to rot ; but

some are larger than others. They are all of a

pale yellow colour, with black heads."

Camanha Palm (cort/pha cerifera). This

palm is a native of Brazil, and grows in the low

lands on the banks of rivers. It attains the

lieight of thirty feet. The leaves are two feet in

length, and, while young, are folded up like a

fan
; when expanded, they measure two feet in

breadth. If they are cut from the tree when

they have attained their full growth, and are

placed to dry in the shade, a considerable quan-

tity of light coloured scales is loosened from their

surface. These scales, when subjected to a heat

of 206° Fahrenheit, melt into a substance ex- :

actly resembling wax. It is of a pale yellow

colour, and on cooling, becomes hard and brittle.

Alcohol, unless heated, has not the power of dis-

solving this wax. Fixed oils, at the tempera*
ture of boiling water, cause its solution. Its

specific gravity is .080. It possesses most of the

properties of bees' wax, and can be foriuid into

candles, which burn with a good and steady

liglit. The addition of a tenth jjart of tallow
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renders these candles less brittle, without im-

parting to them any unpleasant smell, or mate-

rially impairing the intensity of the light. Ex-
cellent candles are also made from a mixture of

three parts of this wax and one part of common
bees' wax. A quantity of the wax of this palm
was sent to England from Rio do Janeiro, and

subjected to a chemical analysis liy Mr Brande.

The result of these experiments was highly

satisfactory as to its efficiency as a substitute for

wax candles. We know not whether its em-

ployment for this purpose be still persevered in.

The leaves are not the only useful part of the

camauba palm. The green fruit, after being
boiled in several waters, affords a nutritive food;
the pith of the stem of the young plants, after

being bruised in water, is likewise applied to the

same purpose. The kernel of the fruit, vrhen

ripe, is covered with a layer of sweet pulp, and

this is found to be wholesome food for cattle.

The leaves make a very durable covering for

houses, and in such service will sustain every
vicissitude of weather for twenty years without

requiring to be renewed. The trunk of the tree

is a useful wood for building houses, making
fences, and a variety of other purposes.

The Ceroxylon Andicola, anotlier species of

palm, also yields a substance somewhat resem-

bling wax. This palm is a native of the Andes,

towering in majestic beauty on mountains which
rise manyhundred toises above the level of the sea,

approaching even to the verge of perpetual snow.

Humboldt describes the tree as attaining to the

prodigious height of one hundred and sixty feet,

while it differs from all the other species of palms
in flourishing under a much colder temperature.
The trunk of the ceroxylon is covered with a

peculiar kind of varnish, possessing some of the

properties of wax. Vauquelin subjected this

product to chemical analysis, and found that it

contained two-thirds of resin and one-third of

wax, thus differing materially from the inflam-

mable substances obtained from the corypha.
Elwis Guineensis. This palm grows in vari-

ous parts of Africa. It grows best in shady

places, and attains the height of fifteen to six-

teen feet. The fruit resembles the stone of the

date. When ripe, this nut is heated by fermen-

tation, and then coarsely pulverized in hollow

cylinders, by which its oily matter is separated.
It is then macerated in hot water, when the oil

gradually collects on the surface, and cooling,
concretes into a thick unctuous cake, of a light
lemon colour, with little or no taste, but having
a rich perfume. At the ordinary temperature
of the air it is not a fluid oil. At 69° it

begins to be slightly opaque ;
at 62° it is of the

consistence of honey ; at 45° it is proportionably

thicker, but still retains a degree of softness. It

is heavier than most of the other expressed oils.

Tlie quintity of oil in these nuts is very con-

siderable, one gallon of nuts usually producing a

quart of lil. This oil is used as butter by tlie

natives of the Gold Coast, entering into all their

culinary preparations ; and when eaten fresli, is

a delicate and wholesome aiticle of diet, dilfering

as much from the palm oil imported into Eng-
land, as fresh butter does from that which is ran-

cid. It is employed in this country to make a

soap, which bears the name of palm soap ; and

also entere into the composition of other articles

lit' perfumery. The quantity used for home con-

sumption in 1830 was 160,000 cwt.

CHAP. XXIX.

THE TAM, ARKOW ROOT, AND ALLIACEOUS PLAN13.

There are several plants belonging to the mo-

nocotyledonous division whose roots are service-

able to man as food, especially some of those

which possess a farinaceous or starchy substance.

Although none of these are equal in value to the

potato, which will be desciibed afterwards, yet
there are a few which deserve notice as affording
a considerable quantity of a farina as pure as

that derived from the cerealia.

The Yam (dioscorea sativaj^ belongs to the

class dicecia, and order hcxandria of Linnaeus.
luG. Jt jg fjj) herbaceous climb-

ing plant, with a slender

stalk, growing to the height
of about twenty feet. The
leaves have long foot stalks,

and are smooth and sharp

pointed. The flowers are

small spikes, arising from

the base of the leaf stalk.

The roots are flat, either

palmated, a, or irregular

„ shaped, b. about twelve

mches m diameter ; exter-

nally of a dark brown colour, approaching to

black ; internally white.

The Winged Yam (dioscorea alata), is ano-

ther species frequently cultivated. Its roots are

much larger than the other, being fiequently

three feet long, and weighing about thirty

pounds.
It is supposed that the yam was originally a

native of the East Indies, and from thence was

conveyed to the West India islands by the ori-

ginal settlers, for it is no where found growing
in a natural state in these iskinds. On the Mala-

bar coast, and in the island of Ceylon, on the

contrary, it is a common indigenous plant, grow-

ing in the woods with great luxuriance. It is

extensively cultivated in the tropical parts of

the continents of Africa, Asia, and America, and

is there an excellent substitute for the potatoe.
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It is easily raised, is very productive, aiid re-

sembles the potatoe in its ([ualities, only is of a

closer texture. When dug out of the earth the

roots are put for some time to dry in an airy

place, and may afterwards be kept in casks or in

Band for a long time. They are used either

roasted or boiled, and form a substitute for bread.

Yams are raised from the cuttings of the roots,

which are planted generally in August, and come
to maturity in four or five months. Brown, in

his account of the culture of this plant, mentions,
that in dividing the roots for seed plants a por-
tion of skin must be left on each piece, other-

wise no germination will take place, for he says,
that by this skin alone they germinate, the roots

having no apparent buds or eyes, but they cast

out their weakly stems from every pai-t of the

surface alike.

India.v Areow Root CifarantaarundhtaccaJ.

Arrow Koot Plant.

This is an herbaceous perennial plant, of the class

monandria, and order monogt/nia of Linnieus, and

a native of the south of Africa. It grows to the

height of two or three feet, has broad pointed

leaves, and beara a spike of small white flowers.

It is cultivated to some extent in the islands of

the West Indies, and in parts of India, for the

purpose of obtaining a farinaceous powder from

its roots, well known as the substance called

arrow root. This latter name it obtained from

confounding it with another plant from which
the Indians extract a poison with wliich they
anoint their arrows. There are two species, the

maranta arundinacea and ramosissima, which

yield the arrow root. The process is as foUows :

When the roots are a year old they are dug up,
and carefully washed in clean water. They are

then either grated or beaten into a pulp, in a

large wooden mortar. This pulp is then thrown
into a quantity of clean water, and after thorough
agitation, all the fibrous matter is collected with

the^
hand, squeezed, and thrown out. The re-

maining milky fluid contains the farina, mixed
with water, and a portion of the remaining
fibrous matter. This latter is separated by strain-

ing through a sieve, when the liquid is then al-

lowed to rest, the starch subsides to the bottom.

and the water is drained oflF. The white pasty
residuum is again washed iu a farther portion of

water, and allowed to subside as before
;
and this

process is sometimes repeated a third time and

even oftener, if a very fine powder is required.

The powder is finally spread on clean whito

cloths, and dried in the sun ; and in this state is

fit for use, and will keep for any length of time,

provided moisture is kept from it.

Common Arum, or Wake Robin (arum maeu-

latum). This plant belongs to the class monascia,

and order poli/andria of Linnseus. The root is

perennial, tuberous, about the size of the thumb,

sending off many long simple fibres. The leaves

are commonly three or four, growing from each

root; these are arrow-shaped, of a deep green
or purplish colour, beset with many veins and

dark spots, and stand upon long grooved and

somewhat triangularly-shaped footstalks. The

,„„ flower-stalk is very short and channel-

shaped ;
the ciilyx is a sheaf of one leaf,

large, oval, nerved, and enclosing the

spadix, which is round, club-shaped,

fleshy, above of a purple colour, below

whitish, standing in the centre of the

sheath, and supporting the parts ne-

cessary to fructification. On tracing
it towards the base, we first discover

the nectaries, or several oval corjjuscles,

which are terminated by long tapering

points; next to them are placed the

anthers, which are quadrangular, united, and ol

a purple colour ;
under them again we find more

nectaries, and lastly the germina, which are very

numerous, round, without styles, and crowned

with small bearded stigmata. This curious spe-

cies of inflorescence displays itself early in

spring ;
but the berries do not ripen till late in

the summer, when they appear in naked clus-

ters, of a bright scarlet colour, making a con-

spicuous appearance under the hedges, where

they commonly grow. The root, in its recent

state, contains a milky juice, extremely acrimo-

nious, and in this state it is used in medicine as

a powerful stimulant. This acrimony is, how-

ever, dissipated by drying and by the application

of heat, when the substance of the root then be-

comes a bland farinaceous matter, like arrow

root. For this purpose it is either roasted or

boiled, then dried and pounded in a mortar, the

skin being previously peeled ofl\ The powder is

said to possess a saponaceous quality, and has

been used for cleaning linen instead of soap. It

forms also the Cypress powder of the Parisians,

much used as a cosmetic for the skin.

TheEgyptianArum (aritm colocasioe) abounds

in Egypt, Syria, and the adjacent countries, and

is extensively cultivated for the sake of its large

esculent roots, which are no less esteemed than

those of the other species of the same plant.

Taro (arum esculcntttm) is another species

:(
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cultivated in the Polynesian islands. Tlie root
j

requires to be planted in a liard soil, and kept
|

covered with water from nine to fifteen months,

when it is fit to eat, though it increases in size

and excellence for two years more. In the natu-

ral state both the foliage and roots of taro have

all the pungent acrid qualities that mark the

genus to which the plant belongs ;
hut these are

so dissipated by cooking, whether baking or boil-

ing, that they become mild and palatable, with

no peculiar flavour more than belongs to good
bread. The islanders bake the root in the na-

tive ovens in the same way as the bread fruit,

and then beat the paste into a mass like dough,
called />oe. It is eaten by thrusting the fore-

finger of the right hand into the mass, and se-

curing as much as will adhere to it, passing it

into the mouth with a hasty revolving motion

of the hand and finger.

Garmc (allium satimimj. Several bulbous

rooted plants belonging to the natural order lili-

acew, of which garlic is the type, have a peculiar

pungency, which habit has rendered grateful as

an article of food, or rather as an addition to other

more insipid viands. Garlic belongs to the class

hexandria, and order monogynia of Linnaeus.

The root is perennial, composed of several bulbs,

Garlic.

enveloped in a common membrane, and from its

base sends off^ many long white fibres. The
stem is simple, and rises about a foot and a half

in height ;
the leaves at the root are numerous,

on the stem few
; they are all long, flat, grass-

like. The flowers of all the plants of this spe-
cies arise between the small bulbs, or rocamboles,
which tei-miuate the stem in a cluster. Each
flower is very small, whitish, and commonly
abortive. The calyx is a spatha common to all

the florets and bulbs
; it is withered, and of a

roundish shape. The corolla consists of six ob-

long petals. The filaments are six, tapering al-

ternately, trifid, shorter than the coroUa, and

furnished with oblong erect anthene. The ger-

men is placed above the insertion of the corolla,

short, angular, and supports a simple style, ter-

minated by an acute stigma. The capsule is

short, broad, trilobed, three-celled, three-valved,

and contains roundish seeds. It flowers in July.
This species of garlic, according to Linna:us,

grows spontaneously in Sicily ;
but as it is much

used both for culinary and medicinal purposes,
it has been long very generally cultivated in gar-

dens. It shows the same propensity to forming

bulbs, instead of flowers, as the rocambole garlic,

which it also resembles in other respects. Every

part of the plant, but especially the root, has a

pungent acrimonious taste, and a peculiar rather

offensive odour. This odour is extremely pene-

trating and difiiisive, for on the root being taken

into the stomach, the alliaceous scent impreg-
nates the whole system, and is discoverable in

tlie various excretions. This volatile matter is,

in part at least, an essential oil, which may be

obtained in distillation in the ordinary manner ;

and like the oils of many of the siliquose plants,

sinks in water. Applied to the skin, garlic has

the same efli?cts as a blister. This plant was first

cultivated in England in 1.548. It is a hardy

plant, and thrives best in a rich dry soil. There

are three species of garlic which grow wild in

Britain, the sand, the crow, and the leek garlic.

The wild garlic ofKamchatka (allium ursinum)
is eagerly gathered by the natives, and used with

their food, and also as a medicine for the cure of

scurvy.
The Onion (allium cepa). This is a biennial

herbaceous plant, with long tubulated leaves, a

swelling pithy stalk, thicker in the middle than

at either end. The flowers are in the fomi of a

large spherical head, which blow out the second

summer after sowing. The root is in form of a

series of concentric coats, varying in size accord-

ing to the soil and climate, and also in colour,

from a wine-red to white. The peculiar flavour

is less intense or acrid than that of the garlic,

and there is also more of a mucilaginous nutri-

tive substance in the bulb. The flavour also

varies much, according to the size of the bulb,

the small reddish onions having much more pun-

gency than the larger ones. There are at lejist

twenty varieties of this plant.
The onion was known and cultivated at a very

early period in Britain. It is not supposed that

any variety of it is indigenous, since the large
and mild roots which are imported from warmer
climates deteriorate both in size and sweetness

after having been cultivated a few yeai-s in this

climate. The onion called the Strasburgh, and
the varieties which have been obtained from it

in this country, appear to be the most natural-

ized, as they are the hardiest which are grown.
2 L



266 HISTORY OF THE VEGETABLE KINGDOM.

It is, therefore, probable that this plant was first

introduced into England from the central parts
of continental Europe ; although it may have

been originally the native of countries farther to

the south, and have been rendered hardier and

less prone to degenerate from its gradual change
of climate.

The onions of Spain and Portugal, and even

those of the south of France, are very superior
to the common onion of our gardens, being of a

much larger size, and more mild and succulent.

These sorts, however, will not bear the colder cli-

mate of this country without degenerating, wliile

their seed seldom comes to maturity in Britain.

Though the history of the onion can be but

imperfectly traced in Europe, there is no doubt

as to its great antiquity in Africa, since there is

evidence to show that this bulb was known and

much esteemed in Egypt 2000 years before Christ.

It still forms a favourite addition to the food of

theEgyptians. Hasselquist, in a panegyric on the

exquisite flavour of the Egyptian onion, remarks,
that it is no wonder the Israelites, after they had

quitted their place of bondage, should have re-

gretted the loss of this delicacy; for whoever has

tasted of the onions of Egypt, must acknowledge
that none can be better in any part of the universe.

"There," says he,
•'

they are mild and pleasant to

the palate ; in other countries they are strong and

nauseous. There they are soft and yielding ;
but

in countries to the north they are hard, and their

coats so compact, as to render them less easy of

digestion." The Egyptians divide them into

four parts, and eat them roasted together with

pieces of meat
;
which preparation they consider

80 delicious, that they devoutly wish it may form

one of the viands of Paradise. A soup made of

these onions was pronounced by tlie learned tra-

veller to be certainly one of the best dishes of

which he ever partook.
This predilection for the savoury bulb extends

in Africa beyond the country of the Nile. Major

Denham, in his route south from Bomou, ob-

served numerous gardens ;
but the only veget-

able produced in them appeared to be onions.

The following varieties of the onion are those

commonly cultivated in our gardens :

Dutch blood red.

Deptford.

Early silver skinned.

Globe.

James long keeping.
Lisbon.

Pale red.

Potatoe onion.

Silver skinned.

Spanish.

Strasbnrgh.

Tripoli.

True Portugal.
Two-bladed
Welsh.

Yellow.

A rich mellow ground, on a dry subsoil, is the

most favourable to the growth of this plant. It

is propagated by seed sown broad-cast in spring;
the quantity of seed being regulated according
to the destination of the onions, wliether they
are to be drawn young, or to remain for bulbing.
The plants begin to bulb in June, increasing in

growth till the middle of August, when the necks

shrink and the leaves decay ; they are then in a

fit state to be drawn, and preserved for the win-

ter store.

A method of improving the size of onions, by
transplanting them, was recommended by Wor-

lidge, so early as the beginning of the seventeenth

century, in his "
Systema Horticulturse ;" and

this practice has lately been revived witli great
success by some eminent horticulturists.

The theory on which it is founded is extremely

ingenious. Every plant which lives longer than

one year, generates the sap or vegetable blood

which will elaborate the leaves and roots of the

succeeding spring. In bulbous roots this re-

served sap is deposited in the bulb, which, in a

great measure, it composes. Now the store which
is thus formed varies considerably in the same

species of plant, according to the particular cir-

cumstances under which it is raised. Thus the

onion in the south of Em-ope accumulates a much

greater quantity in a single season, under a

greater degree and longer duration of heat, than

is afforded by our colder climates, and therefore

it acquires, in a given time, a much larger size.

Mr Knight was induced by these observations to

suppose tliat two short and variable summers in

England might, perhaps, be equal in effect to

one long and bright season in Portugal ; and, ac-

cordingly, he attempted a method of culture

which lias proved his inference to be correct. In

pursuance of this plan, seeds of the Portugal
onion were sown in spring very thickly, on a

poor soil, and in a shady situation. Under these

circumstances, the bulb in the autumn had at-

tained scarcely beyond the size ofa large pea. The
bulbs were then taken from thaground and pre-
served during the winter

;
in the ensuing spring

they were again planted at equal distances.

From this treatment the plants afforded bulbs

very superior to those raised immediately from

seed, some exceeding five inches in diameter;
and being more matured, they may be preserved
sound throughout the winter with greater cer-

tainty than those which are raised from seed in

a single season. Many other cultivators pursue,
with some slight alterations, the same method,
and find it perfectly successful.

It is found that in those countries in which
the onion comes to the greatest perfection, the

practice of transplanting it prevails.
In Portugal it is sown in November and De-

cember on a moderate hot-bed, and protected
from the frost ; in which situation the plants re-
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iniiin till April or .May, when they are trans-

planted to a rich soil.

Onions are considered wholesome under any
form ;

but they become more succulent and mild

after having nnder:,'one culinary preparation.

The Welsh Onion, or Ciboule (alliam fistulo-

stimj, is originally from Siberia. It is a hardy

plant, and strong in flavour, approaching more

nearly to garlic than ouion. This species does

not form a bulb. The cultivation of the ciboule

has been known in England since the early part

of the seventeenth century ;
how much earlier

there are now no means of knowing. It is much

less cultivated in the present day than it was in

former times, when broths and pottages, seasoned

with the green tops of the onion tube, were more

in fashion. It is now only occasionally raised

for a spring crop. For this purpose the seed is

sown at the end of July or August ;
in a fort-

night the plants usually appear above ground ;

but in October their leaves wither, and the

ground appears quite bare. In the beginning of

the ensuing year, however, they become reno-

vated, and in March are fit for drawing to be

used as onions. The scalien is another name

given to long-necked onions, which produce
leaves abundantly, but do not bulb.

The Tree, or bulb-bearing Onion (allium cepa,

var. fiviparumj, is a singular variety, which has

probably been produced by climate. It runs

with a strong stem, about two feet in height, on

the top of which the flowers are produced in a

manner similar to the rest of the species ;
but

instead of being succeeded by capsules containing

seeds, the germs swell, and towards the end of

the season a crop of bulbs is obtained from the

top of the stalk, and which, in a natural state,

as soon as they drop off and fall to the ground,

begin to put out roots and vegetate. This va-

riety is more an object of curiosity than of use,

though we learn that in some parts of Wales

these bulbs are planted, and produce ground-
onions of a considerable size, while the stem sup-

plies a succession of bulbs for the next year's

planting.
This variety is said to have been introduced

here from Canada; the French call it t'ognon

d'E(jyple; there is no proof, however, of its

being a native of the country which its name
would indicate, while the probability is greatly
to the contrary. It is not in such a climate, but
in cold and wet countries, that seminal plants are

changed to viviparous. The same species of

grass which has perfect seeds upon warm and dry
grounds, bears little plants in the spike when
grown upon the cold and humid mountain top ;

and the corn, which in a dry season remains firm

and without any signs of vegetation in the grain,

sprouts in the ear, and becomes green and matted
in the shock, when the weather is rainy ; this

effect being produced much more frequently in

the northern parts of the country than in the

south. It is by no means improbable that, in

the humid atmosphere of the Hebrides, both

grain and pulse would become viviparous, if they
were not taken to the barn and dried by artifi-

cial means. By analogy drawn from facts it is

therefore probable that the tree-onion is not only

from Canada, but that it is not indigenous there,

being merely the common onion introduced from

France by the colonists, and changed to the vi-

viparous form by the climate.

The Ground, or Potatoe Onion, is another cu-

rious variety. This multiplies itself in an oppo-

site direction to that of the tree-onion, producing,

by the formation of young bulbs on the parent

root, an ample crop below the surface. This

plant has also been described as being a native of

Egypt, or at least as having been brought from

that country by the British army in the early

part of the present century. It must be admit-

ted that a plant vi'hich bears an additional num-

ber of bulbs is more likely to be a native of a dry
and warm climate than a plant which is vivipa-

rous. The time of the introduction of the po-

tatoe-onion has, however, been erroneously as-

signed, since it was known and cultivated in the

south and west of England some years prior to

the Egyptian expedition. If it be a native of

Egypt, or of any other warm country, it is, in-

deed, a hardy one, since it bears the alteration of

the seasons, and resists the attacks of insects much

better, it is said, than the common onion.

The bulbs are planted in the middle of winter ;

as the tops appear they are usually earthed up
like potatoes, and by the middle of summer the

new crop is ready for removing. The size and

number of the new bulbs depend very much on

the size of those which have been planted ; but

they always yield a proportionately large pro-

duce.

Mr Wedgewood employs another method. He

says, when the onions have shot out their leaves

to their full size, and when they begin to get a

little brown at the top, he clears away all the

soil from the bulb down to the ring from whence

proceed the fibres of the roots, and thus forms a

basin round each bulb, which catches the rain,

and serves as a receptacle for the water from the

watering pots. The old bulbs then immediately

begin to form new ones ; and if they are kept

properly moist, and the ground good, the clusters

will be very large and numerous
; besides, bulbs

grown thus above ground are much sounder than

those grown below, and will keep much better.

The Cuive (allium Schoenoprasum) ,
is the

smallest, though one of the finest flavoured of

the genus. It is a hardy perennial plant, an in-

habitant of Siberia, and said to be a native of

Britain, though rarely found growing in an un-

cultivated state. The bulbs are very small, con-

nected in clusters of an elongated form, and the
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leaves are long, slender, and pointed. The flower-

ing stem, when it is allowed to rise, is slightly

curved, and seldom attains to- more than a few
inches in height. The flowers are white, with a

purple tinge ; they grow crowded together, and

are, even in the most cold and moist situations,
followed hy capsules and seeds. When culti-

vated, the plants are, however, seldom allowed

to run to seed, as they are not usually drawn to

be eaten entire, but have the leaves and young
tops cut off to be used as a potherb. Chives ai'e

very hardy, and require no attention during their

growth except to keep them free from weeds ;

they are propagated by slips, or by dividing the

roots in the spring or autumn.
When the leaves are gatliered for use, if they

are cut close, others will shoot up in succession,
and in this manner a bed lasts three or four years;
after which period it must be renewed. When
fresh cut, these leaves are by some persons con-

sidered as an improvement to salads and season-

ings. Their flavour suffers greatly if they be

kept after gathering even for a very short time,
and their produce is but small in proportion to

the labour ofgathering. On these accounts they
are not much cultivated in places where veget-
ables are supplied in the markets; and they sel-

dom find a place in the garden of the English

peasant, who, partly from ignorance, and partly
from prejudice, does not live much upon those

soups and savoury dishes wliich, while they are

more wholesome and nourishing than the food

which he consumes, are also considerably cheaper.
The Leek (allium porrum), is said to be in-

digenous to Switzerland, whence it was intro-

duced into this country ;
but it has been for so

many ages under cultivation, that its native place

cannot, perhaps, be very accurately traced. Ac-

cording to translators and commentators, this, as

well as tlie onion and garlic, was included among
the Egj-ptian luxuries after which the Israelites

pined. It still makes its constant appearance at

the tables of the Egyptians, who eat it chopped
small as a savoury accompaniment to meat.

The exact period when the leek was first

brought into this country is not known; but it is

mentioned by Titsser, in his "Five Hundred
Points of Good Husbandry," as early as 1562.

There is, however, every reason for believing
that it was introduced prior to that time, and

iiad long been the favourite badge of the Welsh

principality. Shakspeare makes this to have

arisen at the time of the battle of Cressy.

Worlidge gives a good idea of the love of the

Welsh for these kinds of odoriferous vegetables.
lie says,

" I have seen the greater part of a gar-
den there stored with leeks, and part of the re-

mainder with onions and garlic."

The hardiness and pungency of the leek both

tend to recommend it in those countries where

few potherbs arc grown, and it seems to have

great facility in adapting itself to climate. Tlie

leek which is cultivated in the colder parts of

Scotland, and thence is called the Scotch leek, is

more hardy and also more pungent than the

broad-leaved variety, chiefly cultivated in Eng-
land. It was formerly a very favourite ingre-

dient in the "cock-a-leekie" of the Scotch,

which is so graphically described in -'The For-

tunes of Nigel ;" and of which James the First

is reported to have been so fond, that he retained

his preference for it notwithstanding all the

dainties of London cookery.
This species requires more boiling than othera

of the same genus, and unless it be reduced nearly
to a pulp, it taints the breath in a very offensive

manner. The offensive odour of a vegetable is,

however, no evidence of unwholesomeness, pro-

vided the odour is natural to it, and not the re-

sult of putrefaction.
The bulb of the leek consists of the bottoms

of the leaves, which do not form in bnlbnles or

cloves like those of the gajjic, neither are they
so entire as the tunics of the onion ;

the stem

runs to the height of about three feet ;
the flowers,

which are bell-shaped, appear in May, in large

close balls, followed by capsules containing seeds.

As the root of the leek is rather the blanched

end of the leaves than a bulb, properly so called,

the plant is to be considered chiefly as a potherb ;

though in some places both the root and the

greater part of the leaves are eaten by the pea-

santry as an accompaniment to their bread. Its

chief value, however, is as a potherl), which

stands the winter well, and is in a forward and

succulent state at that part of the season when
fresh vegetables are the least abundant. The

culture of the leek is similar to that of the onion.

The Shallot Callium AscaloniumJ, is a na-

tive of warmer climates than that of England.
It is found growing wild in many parts of Syria,

especially near Ascalon, whence it derives its

name. The time of its introduction into this

country is not known. Some writers assume

that it was brought home by the crusaders. It

is mentioned as a well known plant by Turner,

in his "
Signes of Ilerbes," published in 1548.

This jilant resembles the true garlic in having its

roots divided into cloves or smaller roots, and

enclosed in a thin membrane. Each of these

small roots sends forth two or three fistular awl-

shaped leaves, issuing from a sheath; they are

nearly similar, but not so large, as those of the

onion. The shallot does not in all situations

produce perfect seeds, or even flowers, and some-

times, indeed, does not send up any foot-stalk.

The want of seed is, however, fully compensated

by the multiplication of the roots. It is suffi-

ciently hardy to bear uninjured the severest

winters of England ;
but it is liable sometimes

to be attacked by insects. This evil is found to

be surely prevented when the bulbs are planted
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rather above the surface, instead of being buried

iu the earth ; and this improved mode of culture

has a fertlier advantage of bettfering the quality
and increasing the quantity of the crop obtained.

The flavour of the shallot is much more pun-
gent than that of garlic, but not nearly so rank.

It seasons soups and made-dishes, and makes a

good addition in sauces, salads, and pickles.
Rocambole (allium scorodoprasum) ,

is a na-

tive of the northern parts of Europe, and is found

in situations which are rather elevated. It has

been cultivated in this country, though not very

extensively, from a period much anterior to any
annals of horticulture. The earliest records on
this subject mention it as being a plant in com-
mon cultivation. It is a perennial, having nar-

row flat leaves, with the mark of a keel or ridge
on the under sides. The flower-stem rises to the

height of about two feet ; the globular head, on

its first appearance, is contorted. As the plant

advances, however, the head untwists, and the

flowers come to maturity ;
after which the sphe-

rical top changes into a cluster of small bulbules,
which have a tinge of purple. The cloves of the

rocambole, taken either from the root or the top
of the flowering stalk, are the parts used

;
the

latter being the largest in size
;
but those from

the roots have the most pungency, especially
when the whole of the bulb is buried in the

earth.

Rocambole holds an intermediate place between

earlic and shallot, and is applied to the same pur-

pose as the latter.

Orchls, class gynwniria, order monandria, of

Linnaeus. The orohidise form a numerous and
curious family of plants. They are rather diffi-

cult of culture. Few of the species produce
seeds, and they are propagated by their bulbs or

tubers, which are of a peculiar structure. An
orchis, when taken out of the ground, is found

with two solid masses, of an oval form, at the

base of the stem, above which spring out the

thick fleshy fibres which nourish the plant. One
of these bulbs or tubers is destined to be the suc-

cessor of the other, and is plump and vigorous,
whilst the other, or decaying one, is always
wrinkled and withered. From this withered
one has proceeded the existing stem, and the

plump one is an offset, from the centre of which
the stem of the succeeding year is destined to

proceed. By this means the actual situation of
the plant is changed about half an inch every
year; and as the eff^ect is always produced from
the side opposite to the withered bulb, the plant
travels always in one direction, at that rate, and
will in a dozen years have marched six inches
from the place where it formerly stood. In the

garden the orchis can hardly be said to be pro-

]iagatcd. The species are generally taken up
from their native habitations with balls, and
transfeiTed to a shady border, where they remain

for a year or two, hut seldom increase. Those

which grow in the open fields are generally found

in a calcareous soil, and those in bogs or woods

tlu-ive best in peat, or peat and loam mixed.

Several species of the orchis afford the sub-

stance called salep. This word is supposed to

have been derived from the Arabic name of the

plants, which is sahhleb.

Orchis Mascula, is the species usually em-

ployed for the manufacture of salep. It grows

Orchis.

abundantly in Oxfordshire, and there salep of

the best quality has been manufactured from

the roots. The great propoi-tion of that used,

however, comes from the Levant. The plant

consists of a root, composed of two lobes, from

which proceed broad oblong spotted leaves.

The flower-stalks are about twelve inches long,

are furnished with one or two nari'ow leaves, and

terminated by a long spike of reddish purple

flowers, which have a slight but very agreeable

odour. The flowers make their appearance in

the months of June and July. It prefers a dry,

rather light soil. In rich loamy soils, which

have been fully manured, this plant does not

thrive; the roots become black and half rotten.

The root is ascertained to be fully matured when
the leaves and stalk begin to decay. The plants

may then be dug up, and the new formed bulbs,

from which alone the salep is prepared, separated
from the dry shrivelled one.

The most approved mode of treating the roots

is as follows : The root is to be washed in water,

and the fine brown skin which covers it is to be

separated by means of a small brush, or by dip-

ping the root in hot water, and rubbing it with

a coarse linen cloth. "When a sufficient number
of roots have been thus cleansed, they are to bo

spread on a tin plate and placed in an oven,
heated to the usual degree, where they are to re-
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main six or ten minutes, in which time they
will have lost their milky wliiteness, and ac-

quired a transpai-ency like horn, witliout any
diminution of bulk. Being arrived at this state,

they are to be removed, in order to dry and

harden in the air, which wiU require several days
to effect

;
or by using a very gentle heat, they

may be finished in a few hours. The Turkey
salep comes to this country in oval masses,

liard, and semi-transparent, of a yellowish white

colour.

Salep has been lauded as containing a greater

quantity of nourishment, in a given bulk, than

any other vegetable body ;
we suspect, however,

that in this respect it must yield to good wheaten

bread. It has been said, however, that an ounce

of powdered salep, mixed with an ounce of ani-

mal jelly or portable soup, and boiled in two

quarts of water, will be sufficient for the daily
food of an able-bodied man. It has accordingly
been recommended as a part of ships' stores on a

long voyage. A small quantity of salep added

to milk retards the latter from becoming sour.

Tlie late Dr Percival of Manchester proposes this

substance as a mixture in wheaten bread. I di-

rected, says he, an ounce of the powder to be dis-

solved in a quart of water, and the mucilage to

be mixed with a sufficient quantity of flour, salt,

and yeast. The flour amounted to two pounds,
the yeast to two ounces, and the salt to eighty

grains. The loaf when baked was remarkably
well fermented, and weighed three pounds twelve

ounces. Half a pound of flour and an ounce of

salep were mixed together, and the water added

according to the usual method of preparing bread.

The loaf when baked weighed thirteen ounces

and a half; but it should be remarked that the

quantity of flour used in this trial was not suffi-

cient to conceal the peculiar taste of the salep.

Salep was at one time in considerable esteem

as a medicine. It is now never used by medical

men but as an article of diet for invalids, when a

light nutritious vegetable food is advisable.

The Egyptian Water Lily (nymphea lotus).
This plant grows in vast quantities in the plains
of Lower Egypt, near Cairo, during the time the

land is under water. It flowers about the mid-
dle of September, and ripens towards the latter

end of October. The Arabians call it nuphar.
The sacred lotus of Egypt has given rise to much

controversy among the learned. In fact it ap-

pears that several plants were called by this name

by the inhabitants of different parts of the coun-

try. According to Shaw, in the plate that re-

presents the mosaic pavement at Prieneste, re-

lating to some of the plants and animals of Egypt
and Ethiopia, the lotus of these countries is un-

questionably a water lily, of which three kinds
are mentioned by Des Fontaines, and represented
on many Egj-ptian monuments. Two of them,
lie gays, have been well described in the works

of Herodotus and Theophrastus ;
one has white

flowere and fruit like that of a poppy, fuU of a

great number orsmall seeds
; this is the nymphea

lottis of Linna;us. The other, called by Herodo-
tus the lily rose of the Nile, and by Theophras-
tus the Egyptian bean, or lotus of Antinoiis, haw

a flower of a lovely red, and a fniit shaped like

the rose of a watering-pot, pitted with deep hol-

lows, each containing an oldong seed as large as

a small filbert ; this is the nymphea nelumbo of

Linnseus, the cyannus nelumbo of Sir J. E. Smith,
and according to him, the Miamos of the ancients,
which has been confounded by other able writers

with the true lotus of Egypt, and has probably
become important in the Egyptian mythologj-

only as a substitute for the former. This fruit,

compared by Theophrastus to a wasp's nest, is

represented in various Egyptian monuments.
See the nymphea lotus, plate VII., fig. 7. The
red-flowered lotus is common in India, but has

disappeared in Egypt. The third species has

blue flowers, and a fruit like the first; it is like-

wise delineated on the monuments of antiquity,
and has been noticed by Athenjeus. This au-

thor says, that at Alexandria the crowns worn at

the festivals of Antinoiis were composed of the

red or the blue lotus. Delile observed the blue

water lily lotus in Egypt, and has described it

under the name of nymphea cerulea.

Several other plants deserving notice belong
to this division of the vegetable kingdom ;

but

as they come under the heads of medicinal or

ornamental plants, we shall recur to them under

those heads. Of such are the aloes, the various

kinds of lilies, &c. The pine apple we shall

also describe among the other fruits.

DIVISION III.

CHAP. XXX.

DICOTYLEDONOUS PLANTS.—THE

POTATO, &C.

We now come to the third great division of

the vegetable kingdom, where the seeds of all

the plants are found to be divided into two lobes

or cotyledons; a familiar example of which we
have in the common bean, or in the seed of the

oak or elm. There is but one exception to this

general character, and that is in the family of

the pines, or coniferee, whose seeds consist of

from three to ten difierent parts, or verticellate

cotj'ledons.

Dicotyledonous plants, as we have already

explained, are characterised from the members
of the two other diviirions, by the internal or-

ganization of their stem, (Chap. VI.) of which

all the parts are disposed in concentric layers;

the disposition and mode of branching of the

neiTes of the leaves; the circumstance of five or
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one of ita multiples being tlie prevalent number
iii almost every part of the flower, the very fre-

quent prevalence of both a calyx and corolla;

and lastly, the general aspect of the plants.

Dicotyledonous plants have been distinguished

into four divisions, according to the structure of

the corolla, as the Apeialous, MonopetaUms, Po-

It/petalous, and Diclinous.

There have been enumerated in the natural

system as belonging to this division one hundred

and twenty-five families, including a great pro-

portion of those trees, shrubs, and herbs, which
are conducive to the necessities or luxuries of

mankind. A systematic list of these natural

families we shall give afterwards; in the mean

time, we proceed to describe those vegetables
in this division which are appropriated as food

to man.
TitE Potato, (solanum tuberosum.) This val-

uable plant belongs to the family Solai^eos of

Jussieu; almost all the species of which family
are of a poisonous and narcotic quality, as the

helladonna, solanum dulcamara, hi/osciamus, to-

bacco. What is remarkable, liowever, it is only

particular parts of many of these vegetables
whicli possess the narcotic qualities, the other

parts being perfectly innoxious and edible. Tlius

the root and berry of the dulcamara are per-

fectly harmless, as well as the root of the so-

iaimm tuberosum. The solaneae are characterised

by the peculiar form of the flower, of whicli that

of the potato is a familiar example. The potato

belongs to the Linnaean class Pentandria ; order

Monogynia. It is a perennial herbaceous plant,

rising with a slender branching stem to the height
of two or three feet. The leaves are of a roundish

form, of unequal size, and of a dark green; the

petals are white, or of a purplish tinge; the

fruit is a large berry with a greenish pulp, which

latterly changes to black, containing numerous
small seeds in the centre.

Besides the true roots of the plant, there are

numerous runnerswhich grow out from the stem,
and which bear the tubers or potatoes. There
are numerous scars or eyes on the tuber, from
whence proceed the rootlets and future germs of
a new plant; hence, in cutting up potatoes for

seed, care must be taken that each division pos-
sesses one of these eyes or points of germination.

The pointed end of the potato which is attached

to the runner or root, is more matured than the

rounder end, which is of a soft, waxy, and watery

nature, while the other is dry and farinaceous.

Goniara, in his General History of the Indies,

and Josephus Acosta, are amongst thfe early

Spanish writers who have mentioned the potato

by the Indian names, opendnck, pape, and papas.

Clusius, and after him Gerard, gave figures of

the plant; and Gerard gave it the name of so-

lanum tuberosum, which Linnseus adopted.
There is perhaps no vegetable product, not

even excepting the cerealia, or the most useful

of the palm tribe, which has proved of such es-

sential importance, or which is likely still to

have such an influence on the population of the

temperate regions as this admirable root. One
could scarcely have believed that, in little moi-e

than two centuries, a small and almost neglected

tuber, transported from the newly discovered

regions of Mexico, where it occupied but a very

insignificant space, and was but sparingly, if at

all used as human food, should have been mul-

tiplied so as to form the principal subsistence of

millions of human beings for succeeding gener-
ations. Humboldt, in his essay on the kingdom
of New Spain, gives the history of the potato.
He believes that the plant described l)y Molina
under the name of jMaglia, is tlie original stock

of this useful vegetable, and that it grows in

Chili in its native soil. He supposes that thence

it was transported by the Indian population to

Peru, Quito, New Granada, and the whole Cor-

dilleras.

Among the Chonos islands, Mr Darwin saw
the wUd potato growing abundantly. They
grow near the sea beach in thick beds, on a sandy
shelly soil, wherever the trees are not too close

together. In the middle of January they were
in flower; but the tubers were small and few in

number, especially in those plants which grow
in the shade, and had the most luxuriant foliage,

"Nevertheless, I found one," says he, "which
was of an oval form, with a diameter two
inches in length. Tiie raw bulbs had precisely
the smell of the common potato of England;
but when cooked they shrunk, and became

watery and insipid. Tliey had not a bitter

taste, as, according to Molina, is the case with
the Chilian kind, and they could be eaten with

safety. Some plants measured from the ground
to the tip of the upper leaf, not less than four

feet. There can be no doubt, from the state in

which they grow, and from their being known
to the various Indian tribes scattered over the

country, that they are indigenous, and not im-

ported plants."
* Mr Cruickshanks thus farther

corroborates the above remarks.

1840

Darwin's Natural History of voyaj?e to Sontli Sciw,
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Mr Lambert, in the tenth volume of Brando's

Journal, and in the appendix to his splendid

work on the genus Pinus, has collected many
valuable facts which prove that the potato is

found wild in several parts of America, and

among others in Chili and Peru. Don Jose

Pavon, in a letter to Mr Lambert, says, "The

Solanum tuberosum grows wild in the environs

of Lima, and fourteen leagues from Lima on tlie

coast; and I myself have found it in the kingdom
of Chili;" and Mr Lambert adds, "I have lately

received from Mr Pavon very fine wild specimens
of solanum tuberosum, collected by himself in

Peru." There is also a note from Mr Lambert

on the same subject, in the third volume of the

New Edinburgh Philosophical Journal, with an

extract from a letter of Mr Caldcleugh, who
sent tubers of the wild plant some years ago,

from Chili to the Horticultural Society. But it

is frequently objected, that in some of those

countries where the potato is found wild, it may,
like many other species met with in that state

in America, be an introduced, not an indigenous

plant. There are, however, many reasons for

believing that it is really indigenous in Chili,

and that wild specimens found there have not

been accidentnlly propagated from any cultivated

variety. In that country it is generally found

in steep, rocky places, where it could never have

been cultivated, and where its accidental intro-

duction is almost impossible. It is very com-

mon about Valparaiso, and I have noticed it

along the coast for fifteen leagues to the north-

ward of that port; how much farther it may ex-

tend north or south, I know not. It chiefly in-

habits the cliffs and hills near the sea, and I do

not recollect to have seen it at more than two or

three leagues from the coast. But there is one

peculiarity in the wild plant that I have never

seen noticed in print, that its flowers are always

pure white, free from the purple tint so common
in tlie cultivated varieties, and this, I think, is

a strong evidence of its native origin. Another

proof may be drawn from the fact, that while it

is often met with in mountainous places, remote

from cultivated ground, it is not seen in the im-

mediate neighbourhood of the fields and gardens
where it is planted, unless a stream of water run

through the ground, which may carry tubers to

uncultivated spots. Having observed the dis-

tribution of this and other plants through the

agency of the streams employed for inigating
the land, I am led to think, that the wild speci-
mens found near Lima may have had similar

origin. If they occurred in the valley, this is

more than probable, as almost the whole of the

land is either cultivated by irrigation, or the

uncultivated spots are overflowed when the river

is swelled by the rains in the interior. Upon
the whole, it may be safely concluded that this

important vegetable is really indigenous to Chili;

but with respect to Peru, some further evidence

appears necessary to remove all doubt on the

subject. The question can only be decided by
ascertaining tlie exact situations in which the

plants present themselves at Lima and Chancay,

especially with resjiect to land that is or has been

cultivated. It would be interesting, too, to

know the colour of the flowers.

There is strong evidence for believing that

this plant was first introduced into England by
the colonists adventuring to North America under

the auspices of Sir Walter Raleigh, who had ob-

tained a patent in 1584, from Queen Elizabeth,
"for discovering and planting new countries not

possessed by Christians." Thomas Heriot, after-

wards known as a mathematician, was among
these voluntary exiles; who, however, all re-

turned within two years after they had first

gone forth for the purpose of founding a colony.
These voyagers most probably brought home the

potato, since in Heriot's report of the country,
which is printed in De Bry's collection of Voy-
ages, he describes (vol. i. p. 17,) under the article

Root, a plant called openawk, which, there is

little doubt, is identical with the potato.
" The.'

roots of this plant," says he, "are round, some as

large as a walnut, others much larger; they grow
in damp soils, many hanging together as if fixed

on ropes. They are good food either boiled or

roasted." The introduction of this plant into

Ireland by Sir Walter Raleigh, on his return

from Virginia, is indeed well authenticated by
corroborative testimony. In the manuscript
minutes of the Royal Society,we find that Sir R.

Southwell distinctly stated to the fellows, that

his grandfather was the first who cultivated the-

potato in Ireland, and that for this valuable root

he was indebted to Sir Walter Raleigh.* Among
the anecdotes told of this enterprising voj'ager,

it is said that when his gardener at Youghall, in

the county of Cork, had reared to the full ma-

turity of "apples" the potatoes which he had re-

ceived from the knight, as a fine fruit from

America, the man brought to his master one of

the apples, and asked if that were the fine fruit.

Sir Walter having examined it, was, or feigned

to be, so dissatisfied, that he ordered the " weed "

to be rooted out. The gardener obeyed, and in

rooting out the weeds found a bushel of pota-

toes.

In contradiction to the above account, Dr

Campbell, in his Political Survey, states that

this plant was not introduced into Irfiland until

the year ICIO; while some writers affirm that

the people of that country were in possession of

the potato at a period prior to the one just as-

signed. One supposition is, that this root was

brought from Santa Fe into Ireland in the year

1565; and another, that it is of so very ancient

*
/.lihrary of Usofiil Ktiowledgo.



THE POTATO. 273

a date in that island as to make it equally pro-

bable that it is a native vegetable of tlie country.
It is found, however, that the plant carried to

Ireland by Captain Hawkins, in liC5, was the

Spanish batata, or sweet potatoe. The claim to

its greater antiquity in that country was made

by Sir Lucius O'Brien, who stated to Mr Arthur

Young that the venerable Bede mentioned this

plant as being in Ireland about the year 700.

Sir Lucius did not, however, point out the pas-

sage containing any proof of his assertion; and

tlie potato, largely as it is cultivated in that

country, lias not yet made out its title to a place
in the indigenous flora of Ireland.

Gerarde mentions in his Herbal, published

1597, that he cultivated this plant in his garden,
where it succeeded as well as in its native country.
He gives a drawing, which he distinguishes by
the name of Virginian potato, having, as he

states, received the roots from Virginia, otherwise

called Nozembega. It was, however, considered

by him as a rarity, for he recommends that the

root should be eaten as a delicate dish, and not

as common food.

From the authority of more than one -i^Titer,

it would appear that the potato was brought into

southern Europe through a different channel,
and at an earlier period than the introduction of

the root from Virginia into this country.' Clu-

sius relates that he obtained this root at Vienna
in 1598, from the governor of Mons in Hainault,
who had procured it in the preceding year from

Italy, where, in common with the truffle, it had
received tlie name of taratoziffli. Peter Cieca, in

his Chronicle, printed in 1553, chap. xl. p. 49,
relates that the inhabitants of Quito and its

vicinity, besides producing maize, cultivated a

tuberous root which was used as food under the

name oi papas: this, it is affirmed, is the same

plant which had been transplanted to the south

of Europe, and which Clusius received from
Hainault.

Though now so extensively used, the value

of this root as an esculent, was not perfectly ap-

preciated for a great length of time in this

country, during whicli period it was indeed only
cultivated in gardens, and that as a curious exotic.

Tlie potato was considered as a great delicacy in

the reign of James the First. At that period,

thougli it formed one of the articles provided
for the household of the queen, the quantity
used was extremely small, and exorbitantly
dear, being at tlie price of two shillings per
pound. I'his esculent remained equally scarce

throughout the turbulent times of tlie succeeding
reign, and during the Commonwealth. Its cul-

tivation very gradually spread in different parts
of Ireland, and also into Lancashire, but not till

nearly a hundred years after the discovery of

Virginia by Raleigh. Mr Auckland of Somer-

setshire, in the year 16G3, drew the attention of

the Royal Society to its value, earnestly recom-

mending the general cultivation of the potato

throughout the kingdom to guard against a

famine. This appeal was not made in vain. A
committee was appointed to inquire into its

merits, and all those Fellows of the society who

had lands adapted for the growth of the potato,

were entreated to plant them with that vegeta-

ble; while Mr Evelyn was requested to notice

the subject at the close of his Sylva. This cele-

brated man appears, however, not to have been

aware of the importance of the potato as an

article of food, for he did not mention it until

more than thirty years after that period, and

then in rather slighting terms. In his Kalen-

darium Plantarum, the first gardener's calendar

published in Britain, he thus writes: Plant po-
tatoes in your worst ground. Take them up in

November for winter spending, there will enough
remain for a stock, though ever so exactly

gathered. In another of his works, Acetarius,

he remarks that the small green fiiiit or apples
of the potatoe make an excellent salad. This as-

sertion has not, however, been verified by ex-

perience.
The zeal of the Royal Society to promote the

growth of this vegetable, failed for a long time

to exercise much influence upon the habits of

the nation; and, if we may judge from the opinions

which were published respecting the plant, we

must conclude that the necessities of the poor of

Ireland, who have ever been left too entirely to

their own resources, did more to promote the

culture of potatoes than all the labours of the

learned, and the philanthropy of the patriotic.

At the end of the seventeenth century one writer

on gardening, indeed, admits that "potatoes are

much used in Ireland and America as bread, and

may be propagated with advantage to poor people."

WooWdge, who wrote in 1G87, twenty-four

years after the appeal of Mr Buekland, describes

potatoes as being very useful in "forcing fruits,"

stating that they are planted in several places in

this country to good advantage; he adds, "I do

not hear that it has been yet essayed whether

they may not be propagated in great quantities

for the use of swine and other cattle." The cele-

brated Ray, who began to publish his Historia

Plantarum in 1G86, takes no farther notice of

this vegetable than by saying that it is dressed

in the same manner as Spanish batatas. Merritt,

who wrote in the following J'ear, records that

potatoes were then cultivated in many fields in

Wales, but in what part of the principality he

does not mention.

On the other hand, Lisle, who made obser-

vations on husbandry from the year 1G94 to

1722, is wholly silent about the potato. In

Mortimer's Gardener's Kalendar for 1708, this

plant is directed to be so\vii in February; and,
I as if its character had not been generally known,

2 II
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It is added, that "the root is very near the nature

of the Jerusalem artichoke, although not so good
and wholesome, but that it may prove good for

swine." In the Complete Gardener, by the emi-

nent nurserymen, Loudon and Wise, the seventh

edition of which was published in 1719, no

mention is made of this root; and Bradley, who
wrote about the same time, and whose very ex-

tensive works on horticultural subjects treated

expressly on new improvements in the art, notices

it as if by compulsion.
"
They (potatoes) are,"

says he, "of less note than horse-radish, radish,

scorzonera, beets, and skirret; but as they are

not without their admirers, I wiU not pass them

by in silence."

These facts and extracts are curious, as they
serve to show that this most valuable article of

food was not brought into general use by the skill

and labour of professional men, but in defiance

of their prejudices, and the bad methods of cul-

ture which they promulgated. There can indeed

be little doubt that the imperfect modes of both

cultivating and preparing the potatoe as an es-

culent, were in a great measure the causes which

prevented its more speedy adoption as a whole-

some and substantial article of food; while this

very ignorance of its nature and management
produced the low estimation in which it was
held by writers about the beginning of the

eighteenth century.
To those who know anything practically of

the cultivation of this plant, it must be evident

how much the early sowing, the late taking up,
and the leavings in the ground during winter

of the roots intended for propagation, tended to

deteriorate the quality of the potatoes. These

circumstances, together with the little culinary
skin exercised in its preparation, caused it to

appear under no very tempting form. A person
who had been invited to taste the first potatoes
which were planted in the county of Forfar, in

or about the year 1730, related that the roots had
been merely heated, and that they adhered to the

teeth like glue, while their flavour was far from

agreeable. The food was about to be condemned

through the ignorance of the cook, when the

accidental arrival of a gentleman who had tasted

a potato in Lancashire, caused the rejected roots

to be remanded back to the hot turf ashes^ till

they became as dainty as tliey had before been
nauseous.

We have no records of the early practice and

progress of potato husbandry in Ireland. The
more tardy progress, and the less favourable re-

Bults,attendant on tliis culture in England, might
induce a belief that it had been better conducted
in the former country; though no doubt the more

genial climate of Ireland, its humidity, and the
absence of those chilling winds from the east,
which are so often fatal to the tender spring
crops of England, gave to it a natural advantage,

and might perhaps sufficiently account for the

superiority of this branch of husbandry in Ire-

land over England.
The early practice in this country of plant-

ing potatoes in February was, in itself, an effec-

tual bar to their goodness as field culture, since

the young plants betray their origin to have been

from a warmer climate, by their inability to bear

the slightest degree of frost witli impunity; so

that if they put forth their tender heads to tha

nipping frosts of spring, a great part of the crop
is certain to fall a sacrifice. The better quality
of the potato gro\\'n in Ireland, and its excel-

lence as a substantial article of food among a

population sunk to the lowest state of poverty,
caused it to be brought into general use in that

country, finding its way even to the tables of the

rich, at a period when it was scarcely known in

the sister island.

The introduction of this plant into Scotland

was probably earlier than into any part of

England, with the exception, perhaps, of Lanca-

shire. The people living in that county were

then distinguished by a marked difference of

habits, manners, and character from their neigh-
bours. A remnant of these peculiarities is even

still to be found, notwithstanding the singulari-
ties of .the inhabitants, and local circumstances,
combined to render this a favourable situation for

the introduction and improvement of the potato.

The land in Lancashire is rather poor, and the

climate rainy, so that wheat, with even the

present improved system of husbandry, cannot

be raised to very great advantage. Oats were

consequently, there, as in Ireland and the low-

lands of Scotland, the staple production. The

mechanics, who worked chiefly in iron and brass,

were all cottagers, who followed their respective

employments in the winter, and raised food for

themselves upon their little patches of land in

the summer. The population of Lancashire

then bore a great resemblance to the cotters of

Ireland. They were, however, more ingenious
in handicraft works, and still more resembled

the manufacturing peasantry in the centre and

south of Scotland, who grow the whole or the

greater part of their food upon their cottage
lands. Even the education of their children was

formerly often obtained out of the produce of

their little field; the school-master went thig-

ging, that is, collecting a portion of produce from

every cottager, in proportion to the wealth of

the individual, and to the number of pupils he

might have contributed to the school-room. The

poor likewise were relieved by a voluntary con-

tribution of produce, and it is probable that this

system worked as well as that of a compulsory
rate. Even in the smaller burghs of Scotland,
and in the villages where the lands are held on

feu, or perpetual lease, the same system was, and

in many places still is, followed. The portion-
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ere, as they are called, are allowed a house in the

village, and land for their subsistence, in the

surrounding fields.

In such a state of the peasantry the cultiva-

tion of the potato would offer peculiar advan-

tages, as no other substantial article of food

could be raised by the inexperienced rustic in

equal quantities, with so little risk and trouble,

and without any but his own and his family's

being required for its culture and after-prepara-

tion. Accordingly, when once this plant was

introduced into cottage cultivation in Scotland.

its importance was quickly recognized.
It is understood, however, that this valuable

root was not, until the year 1728, made the ob-

ject of useful culture among the Scotch, and

they were then indebted to a cottager for first

attempting its culture. This man's name was

Thomas Prentice; he was a day-labourer living

near Kilsyth, in Stirlingshire, and drawing his

subsistence partly from the produce of his little

plot of ground. This crop proved extremely

valuable, and wag almost instantly in demand
for propagating other crops, first among the cot-

tagers, and then among the farmers. Prentice

continued to cultivate this root very carefully,

and to supply his neighbours with the produce
of his crop. He was, moreover, frugal and in-

dustrious, so that in a few years he found him-

self in possession of two hundred pounds, no

small fortune at that time and in that place.

When he had "made his fortune," he sank his

capital in an annuity, at a good interest, upon
which he lived independently to an old age.

The last years of his life were spent in Edin-

burgh, where he died in the year 1792, at the

advanced age of eighty-six, having thus been,
for sixty-four years, a witness to the happy ef-

fects of the blessing which he had been instru-

mental in conferring on his country.
But notwithstanding the success that attended

the culture of the potato among the cottagers,
its progress among the higher classes in Scotland

was retarded by the opinions of the writers for-

merly alluded to; while, what is not a little

singular, amistaken zeal in religious mattersmade
some of the Scotch folks hostile to the innovation.

"Potatoes," said they, "are not mentioned in the

bible," and thus the same anathema was pro-
nounced against them as against the "

spinning-

wheel," and the "corn farmers."

The name of this plant was indeed inserted in

the Hortus Medicus Edinburgensis, published
by Sutherland in 1683. It is therefore probable
that the potato had been introduced as a curi-

osity into some of the gardens about Edinburgh
some time before it was brought into full culture

by Prentice. But if its management was the

same as that recommended by so great an author-

ity as Evelyn, the produce was, most probably,
of little value.

The year 1742, which was long remembered

in Scotland as the "dear year," gave an impulse

to the cultivation of the potato. Old people

who were stiU living at the beginning of the

present century, represented the state of things

in the summer of 1743 as being dreadful. Many
of the destitute wandered in the fields seeking to

prolong the misery of existence by devouring the

leaves of pease and beans, of sorrel and other

wild plants, while not a few perished from ab-

solute want, and still more were carried off by
those diseases which always follow and aggra-

vate the devastations of famine. This state of

distress naturally called the general attention to

the cultivation of the potato, and indeed to the

whole agriculture of the country. So that, dur-

ing the latter half of the eighteenth century,

the practice and science of husbandry made much
more rapid progress in Scotland than in England.

Previously to this general scarcity in 1743, some

potatoes which were growing in the county of

Roxburgh, were so uncommon as to have been

considered objects of curiosity. But the state

of things soon altered; and immediately after

the "dear year," the farmers of Lothian began to

make this a branch of field husbandry.
In England, with the exception of Lancashire,

the progress of the cultivation of the potato

continued at an extremely slovir pace. It was

known in Yorkshire only as' garden produce
down to 1760; and in Somersetshire it was rare

indeed to meet with a whole acre under this cul-

ture so late as 1770.

So little attention had been bestowed on this

subject even by the most intelligent land-owners,

that Miller, in the quarto edition of his Gardener's

Dictionary, published in 1771, names only two

varieties, and founds the distinction of these not

upon quality, or time of coming to maturity,
but on the trifling accident of a red and of a

white colour, which is found to be productive of

no other difference. At present, however, the

varieties are so numerous, without any reference

to colour, that it would be equally vain to at-

tempt their description within any limited com-

pass, as it is unnecessary to point out their uses,

or enumerate their properties.

Notmany years after the appearance of Miller's

valuable work, the potato began to form an im-

portant article of English husbandry; and in

the year 1796 it was found that in the county
of Essex alone seventeen hundred acres were

planted with this root for the supply of the

London market.

The culture of the potato is now so exten-

sive in this country, that an abundant supply
can be obtained in all places throughout the

year, and such have been the improvements in

the culture, and the varieties to which these im-

provements have led, that a succession is fur-

nished fresh out of the earth for nearly six
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months in the year. The early sorts have been

the reward of horticultural skill now so success-

fully exerted in this country; under the shelter

of frames, with careful management, the tender

young plants are made to struggle through un-

genial weather, and to produce tubers at the

earliest approach of summer.
The culture of the potato in the rest of

Europe appears to have attained to no great ex-

tent until during the last century. In the latter

Iialf of this period it was made in more than
one country a subject of interest and inquiry.
Several works published about that time, treat-

ing on its culture, are to be found in both the

French and German languages. From one of

these, we learn that the potato was introduced
from England into the Netherlands; and was
thence transplanted into some parts of Germany.
It was first cultivated in Sweden in 1720, but,

notwithstanding the exertions and recommenda-
tions of Linnsus, it did not come into general
cultivation until 1764, when a royal edict was

published for the encouragement of this branch

cf husbandry.
The potato was still unknown to the agricul-

turists of Saxony so late as 1740; but so rapidly
did its culture increase, that less than thirty years
after the above date, a small detachment of the

French army, while in that country, having its

supplies wholly cut off, the soldiers subsisted for

eight or ten days entirely on potatoes obtained

from the fields; nor was this manner of living
considered among them as by any means a hard-

ship.

The Swiss discovered the value of this cul-

tivation about the same period in which it was
introduced Into Sweden, and in a few years tliey
not only grew potatoes among their mountains
in abundance, but had likewise learnt the art of

drying them, grinding them into flour, and

making them into bread. A traveller in 1730
relates that the miller of Untersen had scarcely

anything to grind but potatoes; and in 1734 a

peasant was so well aware of the profit arising
from this culture, that he bought a small field

situated near the Swiss mountains, and in only
two years after paid the purchase money by the

produce of his potato crops.
It is said by another writer, about the same

period (1770,) that during the twenty-five or

thirty years preceding, the culture of this root

in some parts of Switzerland had so much in-

creased, that it constituted the food of two-thirds

of the people. In the present day it still forms

a principal article of food among the peasantry
of that country.

It likewise makes a very prominent figure
in the husbandry of Poland, where it is culti-

vated to an extraordinary extent. In 1827, as

much as 4,288,185 korzecs, (about 2 cwt.) of

potatoes were produced in that country, while

4,439,.399 korzecs of rye were reaped, 3,ia3,023
of oats, 4,506,062 of barley, and 751,076 of

wheat.

The cultivation of the potato has been of

late years introduced into some parts of India

with every prospect of success. In Bengal, es-

pecially, it has been attended with the most

satisfactory results. Bishop Heber, in his inter-

esting Journal, notices in several places the pro-

gress of this culture, the crops becoming by de-

grees more and more extended. These roots

were at first very unpopular, but they have gra-

dually gained favour, and are now spoken of as

being the best gift which the natives ever received

from their European masters. They are, we are

told, held in much esteem, "particularly by the

Mussulmans, who find them very useful as ab-

sorbents in their greasy messes." The following
observations are gathered from the same volumes.

In the neighbourhood of Patna many descrip-
tions of European vegetables are brought to

market in abundance; they are, however, reared

for the consumption of the European inhabitants

alone, the natives rejecting all but the potato,

which, though known only since the last few

years, may perhaps soon take its rank with rice

and plantains, as a substantial article of food

with the frugal Hindoo. It is already largely

cultivated in that district, but can never become

an exclusive crop, inasmuch as those humid stiff

soilswhich are peculiarly favourable to thegrowth
of rice, are wholly unsuited to the potato, the

cultivation of which must therefore be confined

to those sandy and drier soils, which are inimical

to the culture of the rice plant. In such situa-

tions this vegetable of English production may
be raised with unmixed utility, while the resource

of so important a supplementary crop may, in

seasons of the failure of the rice harvest, avert

the evils of famine, and diminish, in one strong

point of view, the resemblance between the In-
•

dian and Irish peasantrj^, their reliance on a

single article of food. The almost infinite di-

vision and subdivision of their farms is in India,

as in Ireland, a fertile source of poverty and

wretchedness.

The observations of another intelligent writer

on the same subject likewise tend to show the

advantages which may result from this cultiva-

tion in Ilindoostan. He remarks that a dry sea-

son is prejudicial to the rice crop, while it is fav-

ourable, or rather not so hurtful, to that of the

potato, and " therefore nature points out the one

crop as a substitute when the otlier fails." It is

certainly a fortunate circumstance that the su-

perstition by which the Hindoo is enslaved does

not shut up every avenue to innovation and im-

provement. No religious prejudice forbids the

culture of this vegetable, and therefore the na-

tives evince a readiness to adopt it in all situa-

tions where it can be as easily obtained as othei
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food. The soil of Bengal, and tlic long continu-

ance of dry weather, may, perhaps, be obstacles

sufficient to prevent this root from becoming the

principal nourishment of the lower orders
;
but

It is supposed that if it could be raised cheaper
tlian rice, the potato would be generally preferred

by Hindoos. At present it is almost universally
served up at European tables in Bengal in the

same manner as in England ;
and though the

crop is less abundant, and the roots are smaller

in size, they are scarcely inferior in quality to

those of this country.
Wherever the Englishman seeks a home, he

always strives to naturalize this root, which was

so long struggling into notice in his own country.
Now amid all the luxuriant and delicious vege-
tation of tropical climes, he still retains his pre-

ference for that simple vegetable, which he con-

siders almost a necessary of life. At Ceylon all

his attempts to cultivate this plant have been

nearly vain, as it will not thrive in that island at

any place except at Candy, a town almost seventy
miles in the interior, and the only spot in the

country where European vegetables come to any
degree of perfection. A basket of these roots is

cent every morning thence for the supply of the

governor's table, as all the indigenous vegetables
are considered an inferior substitute for this

necessary auxiliary to the Englishman's more
substantial fare.

There are a great many varieties of the potato,

_ arisingfrom soil, culture, and other circumstances,
but even in the same Boil, and under exactly
similar circumstances, there are few plants which
exhibit such endless diversities as this one, es-

pecially in the size, fonn, and colour of the

tubers. It will be sufficient to mention a few
of these varieties.

The Spanish or White Kidney, is an oblong
flat potato, of a yellowish hue when boiled ; dry
or mealy, and of an early sort.

The WieUow Banger, is a very long flat root,
with very few eyes, and those scarcely sunk in

the surface, with a rose-coloured spot on one end
and sometimes on the side ; an early kind much
esteemed in Ireland.

English White, or London lady, a smooth fair

potato, generally flat, at first watery but after-

wards dry and mealy.
The White Eye, a large round root, of a red

colour, with the eye sunk very deep in the white
blotches

; a productive kind and moderately
dry.

There are other varieties of a deep purple
colour, and of a bright red or mottled appear-
ance.

All these varieties are produced from sowing
the seeds.

Potato plants raised from seeds do not blossom
for the first three years, nor are the potatoes fit for

use until replanted for two or three years, un-

less care be taken to sow the seeds in rich ground
in small drills, and afterwards transplant the

shoots and frequently hoe them.

It is perhaps of advantage thus occasionally
to rise potatoes from seed in order to obtain fresh

tubers and new varieties. But if care be taken

to change the soil of the tubers every other year,
that is, to procure seed potatoes from a distant

and different locality, the healthy perfection of

the plants may be indefinitely prolonged.
With regard to the best soil, the uplands and

the lighter grounds are found to be much better

adapted than rich and strong lands to the culti-

vation of the potato. This root has one great

advantage over all grain and leguminous crops,

in being perfectly secure against the late rains,

which often completely destroy the hopes of the

farmer. Rains which have no bad effects upon
the potato, injure the bloom upon the cerealia,

or cause them and the legumes to run so much
to straw as not only to be less productive of seed,

but actually to lodge and rot. The quality of

the roots is no doubt a little deteriorated by ex-

cess of moisture, but when they are sufficiently

matured, rain has little or no injurious influence

over them.

This plant seems alone to have been wanted to

make the agriculture of the British isles com-

plete. Upon the western side, and among the

mountains, a grain crop is always precarious, and

seldom or never good. Scanty and bad as it is, its

culture is also expensive, as, after it has been

reaped, it cannot be left in the field to dry, but

must be taken wet into bams constracted of

wicker-work, for the purpose of obtaining a cur-

rent of air, and there suspended upon ropes.

Such a process is not merely tedious and costly,

but absolutely incompatilile with the culture

of any considerable quantity of grain.

A new soil produces better potatoes than

worked land in the highest condition; and ground
which is light and spongy, provided that it has

the advantage of plenty of moisture, which does

not stagnate, is better than the strongest lands.

The reasons are obvious—the tubers will form

with the gi-eater ease according as the resistance

is less which the ground offers to their expan-

sion, while so large a quantity of vegetable mat-

ter elaborated in so brief a space demands no

little supply of humidity. Now the little patches

among mountains are composed of the very best

soil for this purpose, being generally a mixtiire

of sand and vegetable matter. Such a soil is

readily penetrated throughout by every shower,
and yet the water does not stagnate ; as a moun-
tainous country near the sea is, in high lati-

tudes, always one in which there are frequent

showers, the watering of these mountain patches
is precisely that wliich is most beneficial, and
therefore it would be difficult to imagine a soil

and climate better fitted for the growth or fur
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producing excellence in the quality of these

tuberous roots.

When cultivated in tenacious ai^illaceous

soiJs, if the summer be dry, the swelling of the

tubers is prevented by the mechanical pressure of

the earth ; and on the other hand, such soils, if

constantly in a state of moisture, produce imma-
ture tubers, which ai'e sodden, waxy, and other-

wise of bad quality. But in ground which to all

appearance is little else than loose sand, if there

be humidity enough, potatoes will grow and be
of excellent quality, and, even should there be

any failure in the sufficiency of moisture, the

quality of roots yielded by the first planting
will be good, but they will be small, and too

hard for propagating. In the mountain districts

of Scotland the frequent rains in all seasons are

of so constant recurrence, that a whole week of

dry weather is considered worthy of record.

This circumstance, so unfavourable to the ma-

turity of other crops, operating in union with
the peculiar nature of the soil, causes the situa-

tion to be well adapted to this cultivation : while

there are still other advantages on the west coast

of the Scottish Highlands, and which apply in a

great measure to Ireland. In the first place there

is very little frost—never any except in high and

comparatively inland places
—until the potatoes

are come to their proper growth. Again, spade

husbandry is best adapted for potatoes, and it is

also the best for those places where the acclivi-

ties are generally too abrupt, and the spots of

land really worth culture too small to admit of

the use of the plough with any advantage. Per-

sons who are accquainted with only flat coun-

tries, where there is little inequality of soil in a

field, and no absolute sterility in a parish, but
that which is consequent on neglect, can form
but an imperfect idea of the variations witnessed
in a little portion of mountain land. In a sec-

tion of thirty yards there may be ten yards of

useless gravel in which moisture can find no

resting-place till it be fathoms deep in the ground,
ten where there is not above three inches of soil

on the bare rock, and ten of soil of the very best

quality. The first and second portions would
not of course produce a crop of any description,
and yet in the use of the plough it would be

necessary to pass over them, or to lose about the

same time in turning ; so that the expence of

ploughing such a piece of land would be triple
that of ploughing the same extent of a cham-

paign country. On the other hand, when the

spade is employed, the culture of the fertile spots
is not more expensive than if they were continu-

ous, and situated on the flattest surface in the

island
; while the nature of the soil renders the

labour of turning it and taking up the crop com-

paratively easy.
Thus the potato has this great and peculiar

a«l vantage over all other substantial esculent

vegetables, that it can be not only cultivated in

places where no others can be profitably gTown>
but that it can be cultivated there at small ex-

pense ; while it is less subject to disease, and
more secure against degenerating in those situa-

tions than on richer lands. Consequently, in a

soil so diversified as that of Britain, and where
the communication between any two places is so

easy, an almost unlimited supply of potatoes

may be grown without any diminution of the

breadth of profitable crop of the cerealia, the

legumes, or indeed of any other useful plant ;

while this crop is recommended as causing an

amelioration rather than an exhaustion of the

soil.

The most usual and profitable manner of pro-

pagating this vegetable is by putting into the

ground the tubers, either whole or divided into

as many parts or sets as they contain eyes. The
sets are planted in lines from twenty to twenty-
four inches apart, either in drills or by the

dibble, at intervals of from twelve to fifteen

inches. The proper season for planting the main

crop is from the 1st of April, till the middle of

May, and a peck of seed potatoes is usually re-

quired to plant a bed of twelve feet by thirty-
two.

It seems generally admitted, that the cuttings
should be made from large but not from over^

grown potatoes, and that it is not profitable to

plant cither small potatoes or small cuttings. A
good set, part of a large potato, all other things

equal, will naturally produce a stronger and bet-
'

ter plant than part of a small potato, the crop

being in general proportioned to the weight of

the sets. They ought to weigh about two ounces

each, and should not be such small cuttings as

thrifty managers are so apt to employ. A large

cutting gives nourishment to the plant when

young, which promotes their future growth.
MrGeorge Lindly says,

" the earliest tubers of the

potato are always those which have been pro-
duced from sets which have been cut with a

single eye to each. This circumstance should

be particularly attended to in the first crop, as I

have always found these ten days or a fortnight

earlier than those produced from sets which had

been cut with two or more eyes. I have tried

them several years, planting the single-eyed sets

in alternate drills with the others, and the difi«r-

ence has proved uniformly the same."

In Lancashire they are convinced that the best

plan is to cut off the front or nose end, and also

the umbilical or tail end of a large potatoe, and

rejecting both, to take the middle part entire for

planting. The common practice of cutting the

potatoe down the middle, from nose to tail, is

not to be recommended.

The advantages of large cuttings are satisfac-

torily proved by an experiment tried by Mr -

Whyn Baker, in Ireland. He planted thre«
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Produce.
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tiDO shoots. It is to be considered also, that the

poor people's sowing of potatoes seldom com-
mences until May, and continues but a short

time; so that were they to plant nothing but

sprouts, their stock of potatoes sliould be much
larger, to produce a sufficiency of sprouts, than

they generally possess, or have occasion for at

that season.

Sprouts are fit for planting at any time after

they acquire roots sufficient to support them-

selves, independent ofthe mother-potatoes, which

they generally do when about three incites long.

Sprouts may be planted successfully in all the

various methods by which potatoes are usually
planted; but it is not advisable to have the

sprouts eta in pieces. It is better to plant them

whole, be they ever so long, or have ever so

many series of roots and joints. When left

whole, they may be planted at greater distances.

They answer best when laid horizontally, cover-

ing them in every instance as potato-sets are

treated.

It b said that potatoes, and the sprouts of po-
tatoes, have been planted on the same day, and
that sprouts came up about three weeks sooner

than the potatoes. It is likewise maintained
that sprouts will produce as good, if not better

crops, than potato-sets, and more seldom fail of

growing ; so that this branch of the subject still

requires additional investigation.*
The young plants are kept free from weeds,

and when they are about half a foot or a foot

high, some earth is drawn around the lower part
of the stem ; little or no farther care is required
till the taking up of the crop. The plants are

suffered to remain until the roots attain to their

full growth. This state is indicated by the stalks

beginning to decay, which usually takes place
at the commencement or latter end of October,
when the roots should be dug up for the winter
store. Some careful cultivators pinch off the

blossoms as they appear on the plant. The good
effects of this practice have been very often

proved, it being supposed that the weight of the

tubers of each plant is increased an ounce in con-

sequence, or considerably above a ton per acre.

The cause of tliis result has been thus explained :

the fluid or sap gives sustenance aUke to the tu-

ber and blossom, and, therefore, if a portion be
diverted from the formation of the blossom, it

will be exerted for the enlargement of the root.

Tliis plant may be propagated also from cut-

tings or layers of the green shoots
;
but this is

not at all advantageous for any culture, except
in some instances, when it is required to multi-

ply as quickly as possible a rare sort.

The tubers obtained from seeds are at first

very few and very small, and therefore seed cul-

ti vation is by no means advisable to " the grower"

• Sir John Sinclair on tlie Potuto.

of potatoes ;
but it is of great service to " the

breeder," who seeks to improve its quality.

On the other hand, by cultivation from the

tubers a good variety may be extended and pre-

served after it has been once obtained ; aa the

plant from the tuber is not a new plant, like that

which is procured by the operations of flowering
and seeding, but an identical part of the old one.

Though the planting tubers will not lead to any
new variety, it may liave effects every way as

advantageous, for no plant profits more by

changes from one district to another.

Besides improvement in quality which ajudi-
cious change produces, it likewise often prevents
the most destructive disease to which the po-
tato is liable. That disease is known by the

technical name of the curl, or the curl-top, a

name by no means inexpressive of the appear-
ance of the plant when under its influence. The

top leaves begin to shrink just about the time

that the tubers should fonn, the young shoots

cease to expand, and the wliole plant assumes

very much the appearance of the tip of a cherry

twig when the under leaves are assailed by

aphides. From the moment in which this dis-

ease appears, aU farther growth in the plant

ceases, and though it may linger in a yellow and

sickly state until autumn, the produce, if any,
is little, and that little is of a bad quality. If,

as soon as the disease shows itself, the tuber

which has been planted be taken up, it will be

found much firmer and less exhausted than those

of the plants of the same age that are in a healthy
state. This at the same time points out at least

one cause of the disease, and suggests its remedy.
Tlie old tuber has been too compact for yielding
to the vegetative powers of the plant.

The curl first made its appearance in this

country in the year 1764, in Lancashire, where

potatoes had been first introduced into British

field culture, and had been propagated without

any change of seed. From Lancashire this dis-

ease spread over all the potato districts of Bri-

tain, and as the cause and cure were equally un-

known, there was a general apprehension that

the plant would be exterminated. Premiums
were offered by different agricultural societies to

those who should point out a remedy for a dis-

ease so destructive; in consequence of which

many speculations and theories were raised,

wliich, however, led to very little practical uti-

lity.

The discovery of at least a temporary preven-

tive, and therefore of the probable cause, was

made, as is believed, more from accident than de-

sign, in the neighbourhood of Edinburgh. Some
of the growers in that situation were in the habit

of procuring seed ])otatoes from the cold moor-

land districts, and fields planted with these were

free from the curl. Upon inquiry it was found

that in those bleak and humid situations the po-, i
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tato crop was so late that the frost came on and

blackened the leaves, while they and the stems

were still green, and the tubers of course not

ripe. The change of climate was therefore not

the solo cause of prevention, if indeed it was the

cause at all, for when the full ripened potatoes
were planted in the moors, the curl appeared in

them, in situations where there was none in the

native potatoes. It was thus found that the

curl could be prevented by using tubers that

were not quite ripe.

A writer in the Gardener's Magazine for May
1827 thus ingeniously accounts for this fact:
" The potato tuber is a perfect organized sys-

tem, in which the circulation regularly proceeds,

and if suffered to ripen will then tend to decay ;

but if separated before ripe from the stem or

stalk which furnishes it with blood or fruit-sap,

descending from the leaves, the circulation of the

blood-sap is suddenly arrested. The ripe potato,

having performed all its operations, becomes

more inert
;
but the circulation of the sap in the

unripe tuber having been stopped, it starts more

readily, and with greater vigour, when planted ;

the one appears to die, worn out with age, the

other seems accidentally to have fallen asleep, and
when awakened, possesses an unspent vigour and

energy."
—

p. 317.

That over-ripeness is the principal cause of

the disease, has been found by experience to be

so much the case, that out of the same potato
it is possible to make some sets that will, and
others that will not, produce the curl. The por-
tion of the tuber that is nearest to the cord by
which it is fastened to the plant, ripens first, as

any one may observe, especially in an elongated

potato, where the root end is often so mealy as

to fall to powder, when the top or thick end is

soft and waxy. If such a potato be taken when

only the small end is ripe enough to boil mealy,
the eyes upon another of the same parcel that

are upon the waxy part, will all produce sound

plants, while curl may appear in those which
are taken from the mealy end. The soil and
mode of culture may have likewise some effect

In producing this evil. Experience has shown
that high culture and stimulating manure tend

more to produce curl than poorer treatment;
that this disease is less frequent in new lands

than in those which have been long in culture
;

and that it seldom appeara in cold and upland

places.
The following fiicts, collected by the late Sir

J. Sinclair, on this important subject, deserve

attention. About the beginning of October, a

gentleman took his potatoes out of the ground,
put them upon some straw in a vault in the cel-

lar, and covered them with straw on the top,
where they were left for the winter. It was im-

possible for frost to approach them. Inthe suc-

ceeding February a friend requested a few of

them to plant. Accordingly, about a bushel

were taken from the store, and put in au out-

house in the yard, where they remained for some

time, during which there were several severe

frosts. It was evident that the frost had affected

them
; and the gentleman therefore determiued

to try what effect it would have upon them.

They were planted; and the consequence was,

that one-half of them had curled leaves, and was

not half a crop. Those which remained in the

vault until they were planted were not in the

least disordered. Many other causes may doubt-

less produce this disorder; but the foregoing ex-

periment clearly demonstrates, that frost wilt

cause it, and ought therefoi-e to be most carefuUy

guarded against.

There is reason also to believe, that the fre-

quent application of lime to the soil will occa-

sion this disease, of which the following experi-

ments furnish Yi strong proof: A piece of ground

(deep loam) was well manured with lime, and

planted with potatoes. When the plants ap-

peared above ground, nearly three-fourths of

them were curled
;
while at the same time a few

drills, immediately adjoining, which had got no

lime upon the soil, and planted with the same

seed, were entirely free from the distemper. This

circumstance attracted notice, and the same ex-

periment was repeated next year, with the same

result.

Any cause that weakens the plant must cer-

tainly occasion the curl ; but there is nothing to

which it can be more justly attributed than to

the sets lying in heaps in a house, and being suf-

fered to heat before they are planted. On the

other hand it has been remarked, that when po-

tatoes, to be used as seed, are kept in pits under

ground, and not in a house, the crop is seldom

liable to that distemper.
The best means of avoiding the curl is, to

change the seed every second or third year, as

from moss land to cultivated soil, and vice versa.

It is a practice of the Lancashire planters to send

some of their favourite kinds to the mossy

grounds to recover, if they are found to have

a tendency to curl
;
and it is certain that pota-

toes from mossy lands will not curl. The moor
lands in Yorkshire, and the mountains of Rad-

nor and Montgomery, are free from curl, while

the vales are infested with it.

It has also been found, that sets taken from

young potatoes are not so liable to the curl as

those which have been forced to a great size by
rich manure and earthing up ;

and some farmers

on purpose sow the potatoes intended for seed

later than the rest, that they may not attain

great size or maturity.
The economy of this article of food, as com-

pared with wheat, is seldom questioned, although
doubts have been raised even as to its compara-
tive cheapness with wheaten bread. The fol-

2n



282 HISTORY OF THE VEGETABLE KINGDOM.

lowing statement, from Mr Jacob's Corn Tracts,

contains all the facts that can be depended upon
for formings an opinion on this question: "If an

acre of land, -with the same degree of labour be-

stowed upon it, and the same portion of manure

applied to it, yields 300 bushels of potatoes, it

may yield 24 bushels of wheat. The food pro-
duced by the former, at 38 lbs. to the bushel,

will then be 11,400 lbs. in weight; the food from

the latter, at GO llis. to the bushel, will be 1,400

lbs., or the weight of the wheat will be one-

eighth that of the potatoes. It is difficult to as-

certain the quantity of nutrition in a given quan-

tity of cither wheat or potatoes. The chemical

experiments of Sir Humphrey Davy show that

wheat contains about three times the quantity
of mucilage or starch, and of gluten or albumen,
of what is contained in a like weight of pota-

toes; but that potatoes contain also about from

three to four per cent, of their weight of saccha-

rine matter, in which wheat is deficient, though
it abounds in barley. The difficulty of esti-

mating the nutritive power of the two substances

is not wholly removed by this appeal to chemis-

try, because we are still ignorant of the effect

which the combination of the saccharine matter

with the mucilage and gluten may produce when
used as aliment. A small addition of the former

to the two latter may communicate to the whole

mass a degree of nutritive power very far exceed-

ing its own separate proportion of weight. Some

inquiries have been made as to the actual quan-

tity of potatoes consumed per head in families

in Ireland, in Prussia, and in Saxony; but the

answers varied to such a degree as to be little

satisfactory. It does not appear to me to be

very far from the fact, if we estimate the propor-
tion of the nutritive power of wheat to that of

potatoes, as about seven is to two
;
or that 2 lbs.

of wheat afford as much subsistence as 7 lbs. of

potatoes, though it may be doubtful if it affords

as much nourishment. We have seen before

that the mean weight of the two kinds of food,

from the same extent of land, is nearly as one to

eight; and now assume that the consumption of

an individual is yearly one quarter, or 480 lbs.

of wheat, or an equivalent quantity of potatoes

being 1680 lbs., then one acre of wheat will pro-
duce sustenance for three persons, or one acre of

potatoes will afford it to six and five sixths."

The chemical composition of the potato is as

follows: 100 parts, deprived of the skin, con-

tain

Parts.

Water 68 to 72

Starch, . . . . 17 to IS

Fibrous matter, , . . 9 to 8

Extract, or Soluble Mucilage, 6 to S

Tlicre is also a small proportion of Potaali and of an

Essential Oil,

The farinaceous matter of the potato may be

preserved in a dry state by two processes. Tho

one consists in washing the roots well in water,

then subjecting them to the temporary action of

steam, by which the skins are readily detached,

and finally slicing them into thin pieces, drying

them, and grinding the whole into a powder. Of

this, bread may be made by an admixture of

wheaten flour or oatmeal. The other method is

to grate down tlie potatoes into a pulp, either by
a hand grater, or a machine constructed for the

purpose. This pulp is then repeatedly washed

with water till the whole of the fibrous and mu-

cilaginous matter is cleared off, and the pure fa-

rina or starch remains in a white and insoluble

powder at the bottom. If sufficient pains are

taken by repeated washings, this farina is of a

perfectly pure and unmixed nature, and equal

to that procured from wheat or the other farina-

ceous roots. This starch, mixed in certain pro-

portions with wheaten flour, forms a palatable

bread; or it may be used for all purposes for

which arrow root is employed.

Sugar has also been manufactured in France

from the potatoe, and a syrup like treacle. This

treacle, says Mr Jacob, appeared to me as sweet

as any from the tropics, the only perceptible

difference between them was, that it had less

consistence. By fermentation a kind of spirit

may also be distilled from this root.

Sweet Potato, (convolvulus batata;) an herb-

aceous perennial plant, belonging to the natural

113.

The Sweet Potato.

iam\[yconvolvulacea!, and to the order pentandriii,

and class monogt/nia of Linnteus. The term Ba-

tata, according to Rumphius, is of Malay origin.

It is also called skirrets of Peru. It is a native

of both Indies, as also of China, in all which

countries it is generally cultivated; and much

esteemed, not only for its tuberous roots, but for

the young leaves and tender shoots, which are

boiled and eaten.

The sweet potato is a low trailing plant; the

stems are creeping, jointed, and extend from the

central root about six or eight feet. They are of a

pale green colour, and at each joint give out roots,

which are oblong tubers of considerable size, ac-

cording to the soil and climate. The leaves arise

from the stem by long petioles; they are of aa
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Rngular shape, and iiTegularly notched. Tlie

flowers are of a purple colour. There are seve-

ral varieties of the cultivated plant, depending
upon soil and climate. In tropical countries, of

which it is a native, the roots attain a consider-

able size, and sometimes fifty are found attached

to one plant. The roots, when roasted or boiled,

have a sweetish mucilaginous taste, more watery
and more insipid than the potato, but whole-
some and nourishing. It is of very easy culti-

vation, and verj' prolific ; all that is necessary is

to lay down the young shoots in spring, and
strew a little earth over them

;
if this is followed

liy a shower of rain, they will immediately
spring up and grow luxuriantly. The roots also,

if planted, will readily throw out fresh shoots in

abundance. The batata is raised in hot-houses

in the Garden of Plants in Paris, and the young
plants then put into the open ground, where

they thrive well, and are productive in fiivour-

able seasons. Sir Francis Drake and Sir John
Hawkins introduced this plant into England in

the middle of the sixteenth century, bringing it

from Brazil, of which country it is a native; but

although attempts were made to naturalize it to

our climate, it was found too tender to endure
the cold of winter, except in hot-houses. Pre-
vious to the general use of the common potato,
considerable quantities of the batata were im-

ported into England from Spain and the Canary
islands; and this is the potato alluded to by
Shakespeare and other contemporary writers. Its

use is now gi-eatly superseded by its more hardy
and palatable rival. In tropical climates, how-

ever, it is still esteemed as a wholesome and

pleasant vegetable. In many parts of South

America, especially in Guiana, it forms a princi-

pal article of diet. The Indians, too, also pro-
duce from its fermented juice a kind of spiiit, of
which they are fond. The leaves are relished

by cattle, and prove to them a most nutritious
food. Cows fed on this foliage produce a larger
portion of milk, and of an improved quality.
Jerusalem Artichoke (helianthus tuherosus).

This plant resembles the common sun-flower, to

which order it belongs. It is a herbaceous per-

ennial, growing to the height of three or four
feet. The tubers are oblong, and of the size of

a common potato. They have a sweetish fari-

naceous nature, somewhat akin to the common
potato, but contain less farina, and more saccha-

rine matter and water. This plant is a native of

Brazil, and was introduced into Europe about
tlie year IGl". It is cultivated in the same

way as the potato, by planting the small

tubers in February or March, in rows four feet

apart, and the sets eighteen inches from each
other in the rows. In order to have the roots

handsome, they should be taken up and trans-

planted into fresh ground every year, otherwise

they are apt to degenerate.

Cassava (jatropha manihotj. A woody plant,
a native of Brazil, growing to the height of fivi>

114.

Cassava Plant.

or six feet. Its root is woody 'and branched,
with a number of small fibres, which swell out

into small farinaceous masses, from which the

cassava flower is procured. The stalk is slender,

woody, and knotted. The leaves are smooth,

palmated, increasing in breadth to within an inch

and a half of the top, when they diminish to an

acute point. When it is considered that this

plant belongs to a highly poisonous tribe, and la

itself one of the most vinilent of the species, it

cannot but excite astonishment to find that it

yet yields an abundant flour, which by the art

of man becomes not only perfectly innocent, but

highly nutritious, yielding nourishment to many
thousands of the natives of South America, and

affbrding a luxury to the tables of more refined

Europeans. Sucli is the poisonous nature of the

juice of the mandioc, that it sometimes occasions

death in a few minutes ; and in this way many
of the unhappy Indians destroyed their Spanish

persecutors. A Surinam physician administered

it, by way of experiment, to dogs and cats, which

died after twenty-five minutes in dreadful agony.
Dissection proved that it operated by means of

the nervous system alone; an opinion confirmed

by thirty-six drops being afterwards given to a

criminal. These had scarcely reached the sto-

mach, when such torments and convulsions en-

sued, that the man expired in six minutes.

Three hours afterwards the body was opened,
when the stomach was found shrunk to half its

natm-al size, so that it would appear that the

poisonous principle resides in a volatile substance,

which may be dissipated by heat, as indeed is

satisfactorily proved by the mode of preparing
the root for food.

When the climate is favourable, the plant is

of a hardy nature and of easy culture. It, how-

ever, requires the land to be of good quality; and

the same spot cannot well be employed to yield
two crops of it in succession. It needs a dry
situation for its most successful cultivation ; and

when spots of a different nature are applied to
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tlie purpose, precautions must be taken, Ly rais-

ing hillocks wliereon to set the cuttings, against
the eiFects of excessive moisture, wliich would
rot the plants : some moisture is, notwithstand-

ing this, needed by the plant at its earliest stages.

There are nine dilFerent species of jatropha
enumerated by botanists, only two of which are

cultivated for human food, the jatropha manihot,
or bitter cassava ; and the jatropha janipha, or

sweet cassava.

The first of these varieties, when in its natural

state, is highly poisonous ;
while the other, al-

though equally agreeable and wholly innocuous,
is yet not cultivated to anything like an equal
extent. The two roots are very similar in ap-

pearance, their only perceptible difference being
a tough, ligneous fibre or cord running through
the heart of the sweet cassava root, which the

bitter variety is wholly without. Bread is made
of both kinds, which is palatable and wholesome ;

and although its taste may be thought somewhat
harsh by persons accustomed to soft fermented

bread made from wheaten flour, cassava bread is

not without its admirers, and is in such high re-

pute with those who have been accustomed to

its use, as to be frequently procured at some ex-

pense and trouble by Creole families who have

transferred their residence to Europe.
Tlie tubers are spindle-shaped, much resem-

bling parsnips in appearance ; they are generally
about fourteen or fifteen inches long, and four

or five inches thick at the middle. When first

dug out of the ground they are washed clean
;

the rind, which is of a dark colour, is then peeled

off, and the root is ground or grated. In Guiana

the mode of preparation is as follows : The root

is rasped in large tin or wooden graters, fixed on

benches, behind which the women employed in

makingitstandinrows. A sufficient quantityhav-

ingbeenrasped forone time
—for the surplus would

ferment and spoil
—-it is put into long circular

baskets of plaited rushes, about ten feet long and

nine inches in diameter, called mangueras. These

are hung up with weights attached to the lower

end, which draw the plaited work tight together,

diminishing its capacity, and squeezing out the

juice. When all the fluid is extracted, the man-

gueras are emptied of their contents on raw
hides laid in the sun, where the coarse flour

soon dries. It is then baked on smooth plates
made of dry clay, with a slow fire below. Tliis

is the most difficult part of the process. The
coarse flour is laid perfectly dry on the hot

plates, where the women, with a dexterity only
to be acquired by practice, spread it out in a

round and very thin layer, nearly the size of the

plate it is laid on. This they do merely with a

piece of calabash, which they keep in constant

motion, pressing gently every part of the sur-

face, until the heat has united the meal into a

c»il(e, without in the least altering its colour or

scorching it. Their method of turning a cassava

cake of that size resembles slight of hand, for

they effect it with two pieces of split cane with-

out breaking it, though scarcely so thick as a

dollar, and only as yet half cemented together,

and of a substance always brittle, especially when
warmed. This bread is very nourishing, and

will melt to a jelly in a liquid ; but it is danger-
ous if eaten in any quantity when drj', as it

swells on being moistened to many times its ori-

ginal bulk. It will keep good for any length of

time if preserved in a dry place. The expressed

juice deposits, after standing for some time, a

fine white starch, which, when made into jelly,

is not to be distinguished from that prepared
from the arrow root.

To whatever cause the poisonous quality of

the juice of bitter cassava may be owing, it is so

highly volatile as to be entirely dissipated by

exposure to heat. Even a comparatively low

temperature suffices for correcting its deleterious

nature
;

for when the root has been cut into

small pieces and exposed during some hours to

the direct rays of the sun, cattle may be fed on

it with perfect safety. If the recently extracted

juice be drunk by cattle or poultry, these will

speedily become much swollen, and die in con-

vulsions
;
but if this same liquid is boiled with

meat and seasoned, it forms a favourite soup,

called by the Brazilians casserepo, and >vhich is

found to be wholesome and nutritious. Dr
Pinckard mentions having partaken of this soup
in Demerara.

Stedman acquaints us that the Indians of

Guiana, among whom cassava forms the chief

bread, first grind the root on a rough stone, and

then, for the purpose of separating the juice, pre-

pare a curious kind of press out of reeds, which

being disposed in the form of a long tube, and

secured at bottom, the ground pulp is introduced,

and the press being suspended to a tree, a heavy
stone or log of wood is fixed to the bottom, the

weight of which draws the tube gradually to-

gether, by which means the juice is squeezed

through the interstices. Occasionally the juice

is collected into a receptacle, and is then used for

the poisoning of arrows. The baking process of

these inhabitants of the woods is similar to that

described above, with this only difference, that,

being without iron plates, their cooking is per-
formed upon heated stones.

The Indians eat the simple root after having
roasted it in hot ashes, without any subsequent

preparation. They also ferment the juice of the

plant with the addition of molasses, and produce
an intoxicating liquid, of which they partake
but too freely. This knowledge they possessed

before they were ever visited by Europeans, thus

affording one out of many examples of the almost

universal use among nations, however differently

situatedjof some kind of stimulating and intox-
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icating drink or another. The leaves of tliis

plant are also boiled and eaten by the Indians.

Such is the productiveness of the cassava plant,

that it has been calculated that an acre planted

witli it will yield nourishment to more human

beings than six acres of wheat.

The tapioca of tliis country is the produce of

the cassava root. It is in every respect identical

with pure farina.

The Pia (tacia pinnatifidaj. This is an

herbaceous plant, indigenous to the South sea

islands, from the dried roots of which the natives

prepare a farinaceous substance, very much re-

sembling arrow root. The plant grows wild,

but is also cultivated in their gardens. In pre-

paring the farina the root is first beaten to a

pulp, and subjected to repeated washings, by
which it becomes tasteless and colourless. It is

then dried in the sun, and becomes fit for use.

CHAP. XXXI.

DMBELLIFER^, IN'CLUDINO THE CARROT, PARSNIP,

&C.

Under the natural family of umbelliferse, are

comprehended a number of edible roots and cu-

linary plants of considerable importance, as arti-

cles of food. The same family contains, how-

ever, plants of a very opposite nature, possessing

all the properties of acrid and virulent poisons.

The members of this family are generally recog-

nised by their hollow stems and deeply notched

leaves, with a sheathing petiole. Their flowers

are mostly white, or greenish sometimes, but

rarely of a pinkish hue. The inflorescence is

what is called umbellate,
and the seed or fruit con- ug.

sists of two ribbed portions,
which are joined togetlier

by a common axis, and a

thickened discus. All are

inhabitants of moist ditches

or damp way-sides, in the

colder parts of the earth, and

temperate zones. In the

tropics they are either ex-

tremely rare, or wholly unknown; and when

present have generally a character different in

most respects from the European species. The

simplicity of their stnicture, and uniformity of

their appearance, have rendei-ed their classifica-

tion a matter of difficulty. The culinary and

agricultural importance of many species is fam-
iliar to all. The parsnip and carrot form a large

I)art of the winter store of the inhabitants of

Europe, as the arrachaches do of those of South

America; and the prangos of Thibet is surj)osed

P. 72.

to be the most impoi"tant and productive of any
in the whole world as a forage plant.

The medicinal properties of some species of this

family, of which we shall treat afterwards, are

of various and powerful natures. While the

seeds of some are aromatic and highly stimulat-

ing, the fresh roots of others are strongly nar-

cotic and sedative. This has been sujiposed to

arise from the difl^erence in the state of the sap

in different parts of the plant; and it has been

thought that the narcotic principle is only to be

found in the ascending sap; while the aromatic

stimulating properties are found in the juices

which are fully elaborated and matured. It is

a singular fact that cultivation destroys the

dangerous properties of some species. The com-

mon celery is a familiar example of this; but the

most remarkable, a species of (Enanthe, a most

poisonous kind, when wild, is cultivated about

Angers for the sake of its roots, which are there

called jouanettes; and about Samur, where they
are known by the name of mechons. The
roots of some umbelliferse contain a large pro-

portion of sugar; those of the carrot when dried,

contain more than an eighth, those of the pars-

nip an eighth exactly; and those of the chervil

about eight per cent. The umbelliferae are a num-
erous family, and have been divided into nine

tribes. They all belong to the Linnaean class

and order Pentandria digynia. . We shall in the

mean time, describe those species which are

used as food.

Eaktu Nut, (hunium hulbocastanum.) This

is a plant very common on elevated and hilly grass

pastures; hence its name of hunium, the Greek

word for a hill. It has a few deeply pinnated
root leaves, and a slender stem with a white

cluster of flowers at the top. The tuber is found

about four or six inches below the surface, at the

termination of a long slender root. It is about

the size of a chestnut, of an irregular figure, and

covered with a brown cuticle. It is of a

sweetish farinaceous nature, resembling in taste

the common chestnut; being more amj'laceou.s

on being subjected to heat. Swine are very fond

of them, and fatten rapidly where they are pro-
cured in abundance.

We do not know what effect cultivation might
have in increasing the size and edible qualities

of this root, or whether any attempts have been

made to raise them artificially. It is not im-

probable, however, but that fi'equent transplant-

ing and a genial soil, might render them worthy
the attention of man, as an article of food.

The Carrot, (daucus carota.) The wild car-

rot is indigenous to Britain, and is found grow-
ing in waste plains and by the way-sides. Its

root is small, hai-d, and fibrous, and of a white

colour; the leaves and inflorescence are similar to

the cultivated species. It is a matter of some
doubt whether the garden carrot has been di>-
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rived originally from the wild species. Several

horticulturists have attempted to cultivate the

wild root, but without success. The probability

is, therefore, that the garden carrot is either a
distinct species, or a variety obtained in a w^armer
climate than that of Britain from a wild stock.

This root, according to the commentatoi-s,
would appear to have been known to, and culti-

vated by the Greeks under tlie name of staphy-
linos; at all events, the description of Dioscor-
ides seems to apply pretty accurately to the

modern carrot. He describes it as a plant grow-
ing wild, but also cultivated for the purpose of

an esculent root. The carrot also appears to

have been a cultivated vegetable among various

nations, from the time of the Greeks downwards.
The garden, or cultivated carrot, was first in-

troduced into England by the Flemings, during
the reign of Queen Elizabeth. Finding the soil

about Sandwich in Kent very favourable for the

culture of the carrot, the emigi-ants soon engaged
in its production on that spot. The English,
whose knowledge of horticulture was at that

time extremely circumscribed, were in this case

well pleased to add another edible vegetable to

the scanty list which were then under general
cultivation. The carrot, therefore, unlike the

turnip, grew quickly into esteem, and being
made an object of careful culture, was very

shortly naturalized throughout the island. Par-

kinson, the celebrated botanist to James tlie

First, mentions that in his time the ladies adorned

their head-dresses with carrot-leaves, the light

feathery verdure of which caused them to be no

contemptible substitute for the plumage of birds.

Although the taste of the fair sex in the present

day has discarded this simple and perishable or-

nament, the leaves of the carrot are even now
sometimes used as house decorations. If in the

winter a section be cut from the end or thick

part of the root, and this be placed in a shallow

vessel containing water, young and delicate leaves

are developed, forming a "radiated tuft," the

graceful and verdant appearance of which make
it a pleasing ornament for the mantel-piece in

that season when any semblance of vegetation is

a welcome relief to tlie eye.
The carrot is a biennial plant, the first year

develops the root and st^^m, and the second year
the flowers appear in the form of a close umbel,
in June and July, and are succeeded by the seeds,

which are covered with a rough coat of hairs or

bristles. There are not less than ten varieties

enumerated of the carrot, characterised by size,

shape, and the earliness or lateness of their

growth. The early carrots are short, and of a

paler colour; the late are larger, longer, and of

a deeper red hue.

The red or large field carrot attains to a con-

siderable growth ; it is chiefly cultivated in fields as

food for cattle, and in farmer's gardensas amaterial

for colouring butter. The orange carrot, though
not so productive, is generally the main crop in

garden culture; the flavour of this is more deli-

cate, and tlierefore it is in higlier estimation as a

culinary vegetable. There are, likewise, white,

yellow, and purple varieties; these are not, how-

ever, in common cultivation. The horn-carrot

has a shorter and smaller root than the long var-

ieties; it is, therefore, a good crop for a shallow

soil, and in such a situation is preferable to the

larger kind; it has likemse the advantage of

coming to maturity in a shorter period than the

long, and is consequently found well adapted for

the early and late crops.
When a carrot is cut transversely, it is found

to consist of two parts of diflx!rent colour and

texture. These are the bark and the wood; the

bark is of the darkest colour, and of the most

pulpy consistence, and it is also the sweetest to

the taste; the heart or wood, especially when the

root has attained its full size, is more fibrous ov

stringy, and, if it be separated, it is bristled over

with hard points or fibres that extend to the

rootlets outside. Almost the whole crown of

the root, or the part which sends up the leaves,

is connected with the wood, and only the epi-

dermis of the leaves and stem with the external

portions of the root.

The skin or bark is found to be more nutri-

tious than the central part, and consequently
the value of the carrot as an esculent will depend
on the relative proportion of these two parts of

the root. The object of the skilful cultivator

is, therefore, to obtain the root with the smallest

possible proportionate quantity of wood. In

endeavouring to secure this result, much must
of course depend upon the nature of the plants

from which the seeds are obtained ; but adapta-
tion of soil is likewise a very important consid-

eration.

The carrot is most successfully cultivated in

a light mellow soil mixed with sand : the ground
should be well dug to some depth, and made ex-

tremely friable and porous, that the roots may
meet with no obstruction in running down, which

would cause them to grow forked, and to shoot

out lateral branches. This accident will happen,

especially when the ground has been too highly
manured previously to the seed being sown. It

may perhaps be taken as a general rule that

strong soils are not well adapted for any plants

which form esculent roots deep under the sur-

face, as the meclianical resistance which is thereby

opposed to the swelling of the bulb forces much
of the strength of the plant up into leaves; and

in the carrot especially, that part of the root

which is the most valuable is diminished in the

greatest proportion.
The best mode of cultivating these roots has

been made by many agriculturists a subject of

inquiry. So early as the year 1705, this branch
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of husbandry engaged the attention of the So-

ciety for the Encouragement of Arts, &c.; and,
in consequence, an account of the culture of

carrots, and the uses to wliicli they may he ap-
plied, was published hy Robert Biling, a farmer
of Norfolk, in whose work much useful matter
on the subject is obtained.

The seeds of carrots are surrounded by n\im-
erous forked hairs, by which they adhere to each
other so tenaciously, that there is some difficulty
in causing their separation; this is performed
either by rubbing them through the hands, or

by passing them through a fine chaff-sieve; but
the best and most effectual method, as recom-
mended by an intelligent cultivator, is to mix
them with fine sand in the proportion of one
bushel to every four or iive pounds of seeds; this

mixture is then laid in heaps, being occasionally
watered and turned during two or three weeks

previous to sowing. The above preliminary

process not only occasions the more equal diffu-

sion of the seeds, but likewise promotes their

quicker germination; besides this, when they are

sown alone their extreme levity causes great in-

convenience, and prevents this operation from

beingsuccessfuUy performed except in the calmest

weather. The ground being duly manured, and
reduced to the required degree of fineness, the

seed mixed with the sand is sown about the

middle of March or beginning of April: the seeds

thus prepared germinate and send up young
plants before the appearance of the annual weeds,
which are always abundant in a soil so worked
and manured. In about five or six weeks the

plants are in a fit state for hoeing, and that oper-
ation two or three times repeated, according to

the increase of the weeds, is all the after-culture

which is requisite.

From this manner of sowing, more than eight
hundred bushels per acre of carrots of very large

growth have been obtained. According to Mr
Arthur Young, the produce of these roots on in-

different land is about two hundred bushels, and
on a more congenial soil six hundred and forty
bushels per acre. The garden culture of carrots

is somewhat different. In that case they are

sown in a succession of crops from the latter end
of February to the beginning of August, and
the plants when hoed are thinned at regular dis-

tances, of from five to eight inches apart, the

particular interval being regulated by the size

of the variety under cultivation, and by the

period of their growth at which they are to be
drawn.

In order to preserve carrots for winter use,

they are dug up in the beginning of November,
and placed in a dry place in sand, by which
means they may be kept without spoiling until
March or April of the ensuing year.
To obtain carrot seed, some roots which have

been taken up in November are replanted in

February about two feet apart, and with tlie

crown or head a few inches below the surface.

Leaves and flower-stalks will spring up fi'oni

these, and seeds will be produced which ripen

in autumn. A considerable quantity of carrot

seed is raised atWeathersfield in Essex, but this

is insufficient for a home supply, and it is said

much is imported from Holland into this country.

It would appear that the production of carrot

seed may occasionally be made a source of con-

siderable profit to the cultivator. We find it

recorded that, in the latter half of the last cen-

tury, a farmer in Essex obtained from an acre of

land sown with carrots ten cwt. of seed, which

he sold in London for £10 per cwt. This is a very

rare case. If it were general the price would

soon be reduced.

Tlie size of carrots differs, of course, very

much according to soil, culture, and variety.

Some have been known to measure two feet in

length, and from twelve to fourteen inches in

circumference at the thickest part. In the

autumn of 1826 several were taken up in the

neighbourhood of Lancaster, having an average

weight of four pounds each; these were fine firm

roots, and in every respect good for the table.

Carrots are very liable to the attacks of grubs

and insects. These animals, especially some

species of ring-worms, (lulus) eat into the root,

where they lie concealed, and thus cause what is

commonly called canker. The upper part of

the root is also attacked by the grub of a kind

of fly; under these attacks the root and whole

plant withers. The best remedy is late sowing,

to avoid the period at which these insects are

evolved from the eggs.

The carrot is extensively used in cookery,

entering into soups and stews, as well as forming
a vegetable dish. Besides their use as human

food, carrots are in some places grown largely

for the consumption of stock, especially for

horses. It is affirmed that cattle which have

once tasted these, usually prefer them so much
to turnips, as with difficulty to be made to return

to the latter. The milk of cows fed on carrots

never acquires any unpleasant flavour, while at

the same time the quantity produced is increased.

Calves thrive admirably, and bullocks are quickly
fjittened on this food. Carrots are equally bene-

ficial as nourishment for sheep, and are devoured

with avidity by swine. In the short space of

ten days a lean hog was fattened by these roots,

having consumed during that period 196 pounds.
Its fat proved very fine, white, and firm, and

did not waste in the dressing. Horses receiving
no other sustenance perform their work as usual

without any diminution of their sleekness. Tha

efficacy of these roots in preserving and restor-

ing the wind of horses had, it is said, been par-

tially known in Suffolk, where carrots were ad-

ministered as a secret specific for the complaint.
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long pwviously fo their being commonly ap-

plied as food for horses. These roots may also

with advantage be given to poultry. In severe

winters they have been found of great utility in

the preservation of deer; and they have been also

strongly recommended as wholesome and cheap
nourishment for dogs. Although, perhaps, the

virtues and nutritive qualities of the carrot may
be somewhat over-rated by vn-iters who have

evidently a strong bias in its favour, it is more
than probable that carrots are a more wholesome
food than either cabbages or turnips, as they are

so strongly opposed to putrefaction, as to be occa-

sionally used, on account of this property, in

certain surgical applications. Various opinions
exist among agriculturists as to the relative ad-

vantages arising from the culture of the carrot

or the turnip as food for cattle. The latter root

may perhaps be more productive, and succeed

better in a variety of soils, but the positive

amount of nourishment it contains would seem

to be much less than that of the carrot. This

assertion is advanced on the testimony of Mr
Biling, who obtained from twenty and a half

acres of land, varying in soil and degree of pre-

paration, five hundred and ten loads of carrots.

Experience led him to conclude that these were

equal in use and effect to one thousand loads of

•

turnips, and to three hundred loads of hay. At

Parlington in Yorkshire, the stock of a farm,

consisting of twenty working-horses, four bul-

locks, and six milch cows, were fed from the end

of September to the beginning of May on the

carrots produced from three acres of land. The

animals, during the whole of that period, lived

on these roots with the addition of only a very
small quantity of hay, and thirty hogs were

fattened on the refuse left by the cattle.

The greater part of the alimentarj' portion of

the carrot consists, according to Sir Humphrey
Davy's analysis, of saccharine matter, which

may in a considerable degree account for its an-

tiseptic qualities. The quantity of nutritive

matter is nearly ten per cent, in the whole weight
of canftit, being 98 parts in 1 OOO, and of these three

are starch or mucilage, and the remaining ninety-
five saccharine matter. The quantity of ready
formed saccharine matter in carrots is much

greater than in any of the cerealia, being 2| per
cent, more than in barley, and about six times

more than the quantity contained in potatoes.

It is presumed, therefore, that caiTots are much
better adapted than the latter for the distillery.

Dr Hunter, in the Georgical Essays, details ex-

periments made to prepare from carrots a beverage

resembling beer, and subsequently a spirituous

liquor; the former proved unsuccessful; but the

result of the latter was, according to the Doc-

tor's opinion, very encouraging. "From a gross

calculation," he concludes, "I am induced to

think that a good acre of carrots manufactured

in this manner will leave a profit of forty pounds,
after deducting the landlord's rent, the cost of

cultivation, distillation, and other incidental ex-

penses. In this calculation I presume that the

spirit is worth six shillings per gallon, and not

excised." This is perhaps rather an exagger-
ated statement: it has, however, been found by
other experiments that eighteen tons, the pro-
duce of one acre, will yield one hundred gallons
of proof spirit, a larger product than that ob-

tained from an acre of barley; while the refuse

supplies a greater quantity of food for hogs.

Attempts have likewise been made to prepare

sugar from carrots, but without success; a thick

syrupy matter which refuses to crystallize can

alone be obtained.

The Parsnip, (pastinaca sativa.J This is

also a British plant, and grows wild in calcare-

ous soils by road sides. The leaves are broader

and less divided than those of the carrot; in the

wild kind they are hairj', and dark green; in the

cultivated paranip smooth, and of a light yel-

lowish green. The flowers have a yellowish

tinge. 'The roots of the wild parsnip are smaller,

tougher, and have less of the peculiar taste

than the cultivated kind. Pastinaca, from pas-

tuSftiounsbment, is one of the names given by the

Romans to the daucus of the Greeks.

The parsnip has long been cultivated in En-

glish gardens. There are a great many varieties

of this root, one only of which is cultivated in

Britain. In France, as well as in Guernsey and

Jersey, where the soil is peculiarly adapted to

this cultivation, three varieties are distinguished

by the names of coqtiaine, lisbonaise, and siam.

The first runs very long, to the depth of three,

and even four feet in the ground, and attaining to

from three to four inches in diameter; while its

leaves grow proportionally high, and proceed
from the whole crown of the root. The lisbonaise

is shorter, but considerably thicker, and of an

equally good quality; the leaves of this variety

are small and short, and proceed only from the

centre of the crown. The siam has not so large

a root, and is of a slightly yellow tinge; it is

more tender, and of a richer flavour than the

other varieties.

A light, deep soil, free from stones, is requisite

for the favourable growth of the parsnip. I'he

seed is usually sown at the latter end of Febru-

ary or March, in the proportion of nearly three

and a half pounds of seed to one rood of land.

It is sown l)road-cast, and raked into the ground.
The only after-culture required is to keep the

plants free from weeds, and to thin them to about a

foot distance from each other. The roots come

to maturity at the latter end of October; this

state is indicated by the decay of the leaf; they
are then fit for use.

The parsnip is not so liable as the carrot to be

hurt by frost. Indeed, by ma]iy, the root is not
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esteemed till it has had a touch of the winter

cold. Pai't of tlie crop may be dug up and

covered witli sand for use in November, wliile

the rest will keep good in the ground till they

begin to shoot in the spring, when they may be

dug up in February or March, the tops cut off

and preserved in sand tiU the end of April. To
obtain the seed, transplant some of the best roots

in Febniary two feet asunder, inserted over the

crowns. They will shoot up in strong stalks,

and produce large umbels of seed ripening in

autumn.

When tlie parsnip is grown upon poor land it

loses much of the rank taste which it acquires

if cultivated in richer soils, and though not nearly
so abundant, is far more sweet and agreeable.

Thus produced, when slowly roasted in the ashes

of peat or turf, it becomes nearly as farinaceous

as the best potatoes, and in some of the poorer
districts of the country is used with the same

additions as an article of substantive food. "In
the north of Scotland," Neill observes, "parsnips
are often beat up with potatoes and a little butter;

of this excellent mess the children of the peas-

antry are very fond, and they do not fail to thrive

upon it." From the same authority we learn

that in the north of Ireland an agreeable bever-

age is prepared from the roots brewed with hops.
In some places a species of wine is also made
from them, and a very pure spirit is obtained

when parsnips are distilled after a similar pre-

paratory process to tliat used with the can'ot.

In Catholic countries the parsnip is more abun-

dantly employed for human food than in Britain.

It was, however, formerly held in much greater

estimation here than it is at present. This root

is wholesome as well as hardy, but, as the soil

which is most favourable to its production as

human food, is also best adapted for the growth
of the potato, which is both more productive
and more nutritious than the parsnip, the cul-

ture of this plant as a culinary esculent, has de-

clined; and the use of it with salt fish in Lent

may perhaps be regarded more as the relic of an
old custom than as a choice arising from any
partiality for the peculiar flavour of the parsnip
in combination with this particular kind of

viand.

According to Arthur Young, about the time

of the revolution, half the people about Slarlaise

in France, subsisted on parsnips, during winter,
boiled in soup and various other ways. They
also feed horses with them, and for this purpose

they are accounted as nourishing as oats.

The nutritious matter in parsnips is found by
analysis to be ninety-nine parts in a thousand,
of wliich nine parts are mucilage, and the re-

maining ninety are saccharine matter.

TuE Skirrm, (sium sisarum.) This is a

perennial tap-rooted plant, a native of China,
and introduced into tliis country about the year

1548. It is of more diminutive size than either

the carrot or parsnip. It has pinnated leaves,

and a stem twelve inches high, terminated by an

umbel of white flowers. The root consists of a

cluster of tubers about the size of the little finger;

at first they are small fibres, but swell out grad-

ually to this size. They are connected together

at the crown or head, and covered with a whit-

ish rough bark, with a hard cone or pith running

through the centre. They contain a mucilagin-

ous and saccharine matter, and were at one timo

much esteemed in cookery. The skirret is pro-

pagated either by seeds or offset's from the root.

Those raised from seed are the most ten-

der. The skiriet is one of those plants which

are now neglected, because we are become

acquainted with others more pleasant to the

taste, and more profitable in their culture. Its

peculiar sweetness, so delightful to the palates

of our less refined forefathers, to us appears nau-

seous lusciousness; and that root which the em-

peror Tiberius esteemed so much as to cause it

to be brought from the banks of the Rhine fo(

the use of his table, is little relished in the pre-

sent day. Beckmann ingeniously accounts for

this change of taste in the use of vegetable pro-

ductions. " In the oldest times mankind were

so fond of sweet things, that the goodness and

agreeable taste of every kind of food was deter-

mined according to the degree of its sweetness;

and such is tlie manner of judging, even at pre-

sent, throughout all the East, in Africa, and in

America. This is the case also among us witli

the greater part of the lower classes, who are

not able to follow the mode of richer tables. In

the northern countries this taste is almost every
where prevalent. Thus the Swedes spoil, by the

addition of sugar, costly Rhenish wines, sauer-

kraut, and other articles, the agreeable tartnesa

of which is gratifying to other nations. In pro-

portion to their population and luxury, the

Swedes seem to use more sugar than the Ger-

mans, and the Germans more than the English
2o
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or French; and one might almost suspect that a

taste for sweet things was in the inverse ratio of

culture. At any rate, one can thus explain why
many vegetable productions which some cen-

turies ago were reckoned among tlie most agree-
able dishes appear to us to be nauseously sweet."

For some time after tlie cultivation of skirrets

had become neglected in the gardens of the rich,

they still continued to be an object of culture

among the poor in a few remote parts of the

country. But even in those situations tliey

have now very generally given way to the potato,
and are seldom grown, and even then rather from
the love of variety tlian for any superior pro-

perties they may possess. In the north of Scot-

land this plant was cultivated under the name
of crummack.

Silver Weed, (potentilla anserina.) A creep-

ing plantbelonging to the natural family Rosaceie,
and very common by waysides, and in waste

places; known also under the name of goose-

grass. The leaves are interruptedly and deeply

pinnate, of a silvery shining aspect. The flower

is a pretty yellow. The roots are oblong, and

sometimes attain a considerable size. These are

amylaceous when roasted or boiled, and resemble

in taste the chestnut. In spring, when the fields

were ploughed up, these used to be gathered by
the inhabitants of many parts of Scotland, and
eaten either raw or roasted. It is not improba-
ble but cultivation might increase these roots

to a considerable size. The plant is hardy, and

extremely prolific, as it spreads by runners as

well as by seeds.

Celery (apium graveolens). This is a hardy
biennial plant, a native of Britain, and known
in its wild state by the name of smallage. It is

frequent by the sides of ditclies and near the sea,

where it rises with wedge-shaped leaves and a

furrowed stalk, producing greenish flowers in

August. The whole plant has a rank coarse

taste
;
and the effects of cultivation, in producing

from it the mild sweet stalks of celery, are not a

little remarkable. In its cultivated state it some-
times attains an immense size. A head of celery
was dug up in 1815, in the neighbourhood of

Manchester, which weighed nine lbs. when

washed, with the roots and leaves all attached to

it, and measured ten feet six inches in height.
It was of a red sort, perfectly solid, crisp, firm,
and remarkably well flavoured.* The blanched
leaf stalks are used raw as a salad from August
till March, and are also stewed in soups and other

dishes.

There are several varieties of the cultivated

celery, such as the early, red, and white solid,
North's upright, tlie turtiip-rooted, or celeriac.

The red variety is of a coarse but more hai-dy
nature than the others ; and though not so deli-

*
London,

cate as salad, is well suited for stews and soups.

The Italians use the green leaves and stems in

their soups, and, as a matter of economy, these

impart an agreeable enough flavour to soups;
the seeds also are used in a similar manner. The

celeriac, or turnip-rooted, is a hardy kind. The
root is the only part used. It attains to a very
considerable size, especially in Germany, where

it is much esteemed, either as entering into the

composition of mixed dishes, or prepared by it-

self. For this purpose it is divested of the ex-

ternal skin and fibres. The boiled root sliced

when cold, and mixed with oil and vinegar, is

considered a very choice salad. Celeriac is occa-

sionally imported from Hamburgh into Britain;

but it is not generally cultivated in our gardens.

According to Mr Ellis, it is easier cultivated than

the other kinds, and requires less space. The

knob-roots, however, have a constant tendency
to degenerate, or return to the natural type.

The best soil for celery is a rich deep vegetable

mould. The seed is sown in spring, and if

wished to be early, may be forced in a hot-bed.

When the plants are from two to four inches

high, the seed-bed is thinned, and those removed

are transplanted from them to six inches apart

from each other, in an intermediate bed. They
remain in this situation till they become vigor-

ous plants, of from six to twelve inches high ;

tliey are then finally transplanted, and generally
into trenches. The plants are placed at from

five to ten inches apart, and as they grow up
the stems are gradually covered up with earth.

This operation being repeated every fortnight,

till at length they are covei-ed to one, and even

to two feet high, in order that they may be

blanched, and thus a considerable portion be

made edible. By this management celery is ob-

tained from August to March; and when tlie

soil is favourable and the cultivation skilful,

these plants attain to a very large size.

Parsley (apium petroselinum) ,
was known

to the Greeks, and received its distinctive name
oi petroselinum from Dioscorides. It is said to

be a native of Sardinia, whence it was brought
into England about the middle of the sixteenth

century ;
but the plant is of so ancient culture

in this country, that the period of its introduc-

tion cannot, perhaps, be accurately assigned, and

though supposed not to be indigenous to Britain,

it is now completely naturalized in various parts
both of England and Scotland. It is a hardy
biennial plant.

The principal varieties are the common plain-

leaved, the curled-leaved, and the Hamburgh, or

broad-leaved. The plain-leaved parsley was the

first known in this country ; but it is not now
much cultivated, since the leaves are not so hand-

some as those of the curled, are of a less brilliant

green, and are coarser in flavour. Another rea-

son for banishing it from the gardens is its re-
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semblance to fool's-parsley, or lesser hemlock,
^thusa cynapium, which is a noxious weed of a

poisonous nature, infesting gardens and fields.

If this intruder were growing among plain pars-

lev, an unobserviuit person might confound the

leaves of the one with the other, although they
differ somewhat in shape and colour

;
the leaves

of the poisonous plant being of rather a darker

green, and, if bruised, they emit an unpleasant

odour, very different from that ofparsley. When
in flower they are easily distinguished, the vitliusa

having an involucrum of three long, narrow,

sharp-pointed leaflets, hanging down under every

partial umbel, and vulgarly termed the heard;
while in the garden-parsley there is usually only
one leaflet at the general umbel, and at the par-
tial umbel the involucrum consists of only a few

short folioles, almost as fine as hairs.

Parsley is raised from seed, which is sown in

the early part of spring, most generally in single

drills, round the edges of any of the vegetable
beds. The plants appear in three or four weeks,
and soon the tender leaves are fit to be gathered
for use; a succession springing forth and fur-

nishing a supply throughout the whole of the

year, till the ensuing May, when the flower-

stalks begin to run, bloom, and bear seed in

July or August.
The Hamburgh parsley is cultivated for its

roots. For this purpose a deep well dug soil is

requisite. The seed is to be sown in February,
March, or early in April. The plants should be

thinned to nine inches distance, to give room
for proper growth in the roots. These will be
fit for use in autumn, and will continue good till

spring. These roots are similar to, and are used

the same as parsnips.

Parsley has been supposed to be an effectual

cure for the rot in sheep, provided it be given to

them in sufficient quantities. Attempts were
made some years ago to promote its extensive
culture in fields for this jjurpose, under the aus-

pices of the Society for the Encouragement of

Arts, &c. It is said that this specific was tried

in Hampshire with success
; and Mortimer men-

tions the cultivation of parsley, as a remedy
against this destructive disease, being practised
in Buckinghamshire. This herb, when used as

food for sheep, imparts to their flesh, it is said, a

very agreeable flavour.

Hares and rabbits, we are told, will come from
a great distance in order to indulge their taste

for parsley ; and in countries where these ani-

mals abound, in no situation does their favourite
herb escape from their depredations unless se-

curely fenced.

Fennel (anethum foeniculum), is a plant of

very ancient use, and if not native, is at least

naturalized in England, where it is sometimes
found growing on chalky soils. It is a peren-
nial, rising to the height of five or six feet. The

leaves are divided into a variety of fine long seg-

ments, of a bright green colour. Yellow flowers,

growing in umbels, appear in July and August.

The whole plant has a strong and disagreeable

odour. Its light and delicately formed leaves

are occasionally used as a garnish; and, when

boiled, enter into the composition of certain fish-

sauces.

Carawat (carum carui). The caraway is a

biennial aromatic plant, a native of England, and

still found growing wild occasionally in meadows

and pastures. This plant is cultivated for its

seeds chiefly, which are of a pleasing aromatic

flavour, and are used in confectionary and some-

times in medicine. In spring the under leaves

are occasionally used in soups; and in former

times the fusiform roots were eaten as parsnips, to

which root Parkinson gives them the preference.

In Essex large quantities of the seed are anna-

ally raised for distillation with spirituous liquors-

Its culture is easy ; the seeds are sown in au-

tumn, they soon vegetate, and the crop is to be

weeded and thinned, one plant being sufficient

to the square foot. Next season the plants run

into flower and seed
;
when the latter is ripe, the

plants are pulled up by the root, and put into a

dry place till the seeds are fully matured.

Dill (anethum graveolens) . DiU is a hardy

biennial plant, a native of Spain, and introduced

into Britain in 1590. The plant grows upright,

and resembles fennel, only is smaller. It has a

slender single stem, and leaves finely divided, or

pinnatifid. The flowers, which form an umbel,

appear in June or July. The whole plant is

strongly aromatic. The leaves are used in certain

pickles, as cucumber, and to give flavour to soupa
and sauces. It is also occasionally used in me-

dicine. It is easily raised from seed, which

should be sown in February, March, or April, o\

in autumn.
Chervil (scandix cerefolium). This is an

annual plant, indigenous to various parts of Eu-

rope, and sometimes observed naturalized in

English gardens. It rises to nearly two feet in

height ; the leaves are of a very delicate texture,

three times divided ;
and the flowers, which are

of a whitish colour, appear in June. The ten-

der leaves are used in soups and salads, and those

of a cui-led variety, common in France, in gar-

nishing. It is easily raised from seed, the sow-

ing of which may be commenced in February,
and continued every month for a succession of

young plants.

Sea Holly (eryngium maritimum) . This is

a plant which grows wild in Britain, belonging
to a family of singular plants, somewhat like

thistles in general aspect. They are usually of

a bluish hue, prickly, and with large involucres,
and dry horny leaves. Linnteus says that the

tops of sea holly are eaten like asparagus in Swe-
den. The roots ofthis plant have been celebrated
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since the time of Dioscorides as a medicine, nnd
are said by him to be a specific for flatulence.

The roots formerly used to be candied, and sold

in the shops under the name of kissing comfits.

They are thus alluded to by Shakespeare. They
are reckoned stimulating and restorative; but
have fallen entirely into disuse in modern prac-
tice.

CHAP. XXXII.

TUE CnUCIFEHJE, INCLUDING THE TURNIP, MUSTARD,
CABBAGE, RADISH, CRESS, &C.

The natural family of criicifercB is a well

marked one, and contains many plants of con-

siderable importance to man. The cross-like

form which the four petals of the corolla assume
in all the species, has afforded the general name
of the family. The order consists wholly of an-

nual or perennial, often of biennial herbs, occa-

sionally assuming a half shrubby form, but even
in this case, not exceeding the height of three

feet. The roots are either thick and perennial,
or annual or biennial, and slender, almost always
perpendicular, and undivided. The young roots

are tipped with a little sheath called the coleo-

rhiza, which is produced by the extended rup-
tured coat of the epidermis when the rootlet first

appears. The stems are round or somewhat an-

gular, branched, and often even in the annual

species indurated at the base. The branches

proceed from the axilla of the leaves, but tlie

uppermost ones are in most cases abortive. The
racemes are always opposite to the leaves. The
leaves are simple, generally radical, or alter-

nate, or rarely opposite. The flowers are either

white, yellow, or purple; or in a few Cape species

bright blue. The fruit is called either a siliqua
or silicula; the former being a linear pod con-

taining many seeds, the latter a roundish pod

containing one or very few seeds.

The whole order is pre-eminently European :

166 species are found in the north and middle
of Europe, and 178 on the sea shores of the

Mediterranean; 45 are found between Mogadore
and Alexandria; 184 in the countries of the east,

as Syria, Asia Minor, Tauria, and Persia; 99 in

Siberia; 35 in China, Japan, and India; 16 in

New Holland, and the South sea islands; C in the

Mauritius and adjacent countries; 70 at the Cape,
9 in the Canaries, 2 in St Helena, 2 in the West

Indies, 41 in South America, 48 in North Amer-

ica, 5 in Kamchatka and the bordering islands;

and finally, 35 are common to several parts of

the globe. From this it appears that there are

about 100 species in the southern hemisphere,
and about 800 in the northern

; or, if they are

considered with reference to the zones of tem-

perature, 205 are natives of the frigid zone of

the northern hemisphere; 30 of the whole of the

tropics, 648 of the temperate zone of the nor-

thern hemisphere, and 86 of the southern. The

forty-first degiee of north latitude may be con-

sidered the equatorial line of this family, about

half being found on one side of it, and half on

the other. Their station is very variable; many
inhabit open sandy plains, some form the vege-

tation about the limits of the perpetual snows

of lofty mountains, and many follow the foot-

steps of man through all parts of the world.

The useful qualities of the turnip, the radish,

the rape, and the cabbage, with its multiform

varieties, are all well known. The greater part

of this order consists of plants possessing high
antiscorbutic powers. These appear to depend

upon a certain acrid, volatile, oily principle, the

chemical nature of which is imperfectly known.

It is particularly abundant in the seeds of mus-

tard, and the roots of horse radish; and the

leaves of a pepper wort, lepedium latifolium,

which latter exercises a violent iniluence upon
the organs of digestion. The same sort of acri-

mony, but in less degree, is found in the her-

bage of the scurvy grass; and the roots of the

radish, which act much more mildly when taken

Inwardly. Thus, when any cruciferous plants

are found to be eatable, either from culture or

other circumstances, it is to be understood to

depend upon a reduction of this acrid principle.

The exciting powers of this last are what renders

the horse radish, the scurvy grass, and others, so

remarkably useful as antiscorbutics; they are

also believed to possess diuretic and diaphoretic

qualities. It is to be remarked that, craciferse

are always eatable when their texture is succu-

lent and watery, as in the roots of the radisli,

and the turnip, and the leaves of the cabbage

tribe. A further diminution of the acrid prin-

ciple is produced by blanching; cruciferse are

said to possess a greater share of azote than any
other tribe of plants, as is apparent in their foetid

smell when fermented. The embryo of all the

order abounds in oil, whence several species are

employed with much advantage for expressing

this fluid, either for eating or for the purpose
of burning. Some of the species are extremely
beautiful and fragrant, as the stocks, the gilly-

flowers, the hesperides, the candy tufts, and

many others. The Hutchinsias, drabas, carda-

mins, are among the most interesting of alpine

plants.

This natural order includes the whole of Lin-

naeus' 15th class, Tetradynamia, and a single

other genus, Cleome.

The Turnip, (hrassica rapa.) This we put
at the head of the crucifene, as being one of the

most important species of the family. The tur-

nip is a biennial plant, indigenous to Britain. If

the cultivated plant be in reality a variety- of
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this, of which there is some doubt, its nature lins

hecn greatly changed by the labours of man. In

the first year the turnip produces the largo radicle

leaves, and the well known root. In the second

year a stem shoots up crowned with numerous

four-petalled flowers in the form of a cross, con-

taining six stamens. The seeds are contained in

an elongated pod.
The turnip, if it was not familiar to the Greeks,

was well known to the Romans, and all that can

be gathered on this subject from the writings of

the ancients renders it probalile that it occupied

nearly the same place in Roman culture as it

does in British husbandry in the present day.
Columella recommended that the growth of

turnips should be abundant, because those which
were not required for human food could be given
with much advantage to cattle; and both Pliny
and he concur in their testimony, that this pro-
duce was esteemed next to corn in utility and

value. The best grew in the country of the Sa-

bines, andwere worth at Rome a sestertius or two-

pence each.

It is averred that the Roman method of culti-

vation must have been superior to that of the

modems, since Pliny relates that some single
roots weighed as much as forty pounds, a weight
far surpassing any which has l)een obtained by
the most skilful modern agriculturists. Indeed,
the large size of the Roman turnip is supposed

by some authors to furnish a collateral proof of

the colder temperature of Italy in ancient than
in modem times. Speculations, however, raised

upon what might perhaps have been an exagger-
,ated statement of the Roman naturalist, must
be purely hypothetical. It is certainly found

by experience that a warm climate is not so fa-

vourable to the growth of the turnip as cold

moist regions. Though receiving equally careful

culture, it does not attain to the same size in the
south as in the north of England and in Scot-

land, while it thrives best in the west of the latter

country, and in those parts of Ireland where the

climate is the most humid. Though the colder

]iarts of the temperate regions are found most
favourable for this cultivation, the countries of
still higher latitudes are not congenial to the

growth of the turnip. Those arctic climes where
the summer, though brief, is dry and warm, ai-e

decidedly adverse to its successful cultivation.

It is very probable that the garden culture of
the turnip was introduced by the Romans into
this country, and that, like some of the fruit-

trees which they had transplanted here, though
neglected, it was never altogether lost; and, if

appearing to be so for a time, was restored by
the monks, those constant guardians and foster-

ers of horticulture.

There is no doubt that this root was in culti-

vation in the sixteenth century. Whether re-

vived by native industry, or introduced at that

period by the Flemings, is a question differently

answered by different writers; nor does the in-

quiry possess much interest. Turnips were par-

tially grown for many years in this country,
before they came into extensive notice. Horti-

cultural pursuits were at that time so little un-

derstood and practised here, that even the most

successful issue which attended the cultivation

of the turnip in Norfolk, a county peculiarly

adapted to its growth, failed for a long time to

be followed by its more extended adoption; and

a considerable period elapsed before it travelled

out of Norfolk into Suffolk, and thence into Es-

sex.

Towards the latter end of the sixteenth cen-

tury it is mentioned by more than one writer.

Cogan, in his Haven of Health, published in

1.597, says, that "although many men love to

eat turnips, yet do swine abhor them." Gerarde,

who published in the same yeai', and who had

rather more rational views on the subject of

plants, leads us to conclude that more than one

variety was cultivated in the environs of London
at that time. "The small turnip," says he,

"grown by a village near London, called Hack-

ney, in a sandie ground, and brought to the

crosse in Cheapside by the women of that vil-

lage to be solde, are the best that I ever tasted."

Gerarde is silent concerning the field culture of

turnips; neither is this mentioned by Parkinson,
who wrote in 1629. It is not until the close of

the seventeenth century that we can find any
account of this root being thus cultivated in any
part of the country.
The turnip, in some of its varieties, is of very

universal culture throughout Europe. In Sweden
it is a very favourite vegetable. We also learn

from the interesting journal of Linnseus, that

even so far north as Lapmark the colonists sow

annually a considerable quantity of turnip seed,

which frequently succeeds very well, and pro-
duces a plentiful crop. The native Laplanders
are so fond of this root that they are often in-

duced to part with a whole cheese in exchange
for one single turnip, "than which nothing,"
our author adds, "can be more foolish."

In Russia, turnips are used as fruit and eaten

with avidity by all classes. In the houses of

the nobility, the raw turnip cut in slices is handed

about on a silver salver, with brandy, as a pro-
vocative to the more substantial meal. "The
first nobleman of the empire," says Dr Clark,
" when dismissed by his sovereign from atten-

dance upon his person, may be found throughout
the day with his neck bare, his beard lengthened,
his body -wrapped in a sheep's skin, eating raw

turnips, and drinking quass."
It is said that the roots of the turnip cultivated

in the plains of Germany seldom exceed half a

pound in weight; and that in France and coun-
ties still farther to the south, they are yet mors
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diminutive. These are, however, no doubt a

particular species naturally of a small growth,
and it must not thence be inferred that hot

countries are wholly inimical to this production.
At Benares, in Ilindostan, a latitude of about 2G°,

turnips, radishes, asparagus, cauliflowers, and
other garden vegetables are raised in considerable

plenty by the natives, and exposed to sale in the

bazaars, principally for European purchasers, to

whom these plants of home association are wel-

come even among the rich display of tropical

productions, and even though they cannot be

obtained in their native excellence, being com-

paratively tasteless when raised under the fervid

sun of India. When destined for human food,

of course the quality more than the size of this

root is considered; but in raising them as an

economic aliment for cattle, the greatest possible

quantity of nourishment which can be produced
in a given space is the object most to be desired.

Various sorts, differing in size, shape, and colour,
but all assuming, in a greater or less degree, the

globular or spheroidal form, are the objects of

either garden or field culture. Of these there

are ten varieties in common cultivation, distin-

guished by colour, size, time of coming to ma-

turity, productiveness, or flavour. Among this

number, the Maltese golden turnip is a very fine

variety, of one uniform orange tinge. It is per-

fectly spherical, and the crown and tap-root are

both so very small, that if dexterously removed

the exact parts of the root whence they were

divided are not easily discernible. When quite

fresh, and just before it has acquired its full

consistence, it makes its appearance in the

northern parts of the country with the dessert,

and it is considered to be superior bofli in form

and flavour to many fruits. The Swedish turnip
is another variety of a much larger growth, and

of a more hardy nature than any of the other

kinds under cultivation; this is very seldom

raised among garden vegetables, as it is too strong
and harsh to be acceptable for human food. It

has, however, the advantage of surviving through
seasons when even the hardiest of the others

would be destroyed. This turnip is largely

cultivated in fields and employed as food for

cattle.

The root of the French turnip, or tmvcu, differs

from the other varieties, having more the ap-

pearance, in shape and size, of the carrot. It is

of a very fine flavour, and in high repute on the

Continent. When used, the outer rind is not

peeled off as in the common turnip, but merely
scraped, since the peculiar taste chiefly resides in

that part. In France, as well as in Germany,
few great dinners are set on the table without
this vegetable appearing under some form, either

enriching the gravies and stews, or prepared as a

viand by itself. The naveu was more cultivated

in this country a century ago than it is at pre-

sent, being now but rarely found in our gjir-

dens.

In Barbary a small parsnip-like turnip with

fibrous roots, called in that country el bashmirc,
is held in much esteem for its agreeable pun-

gency.
A light gravelly soil, broken fine by tillage,

is most favourable to the production of turnips
of the best quality; but they will succeed in

almost any land. Any poor, light, sandy gro und
suits the naveu, which has the great advantage
of never requiring any manure in its cultivation.

Turnips may be obtained in this country in

succession almost throughout the year by sowing
seed every month in spring and summer. Th is is

distributed broad-cast, or sometimes sown in

drills in the proportion of about half an ounce of

seed to one hundred square feet. As soon as the

plants are sufficiently advanced, having rough
leaves of about an inch broad, they are hoed and

thinned to six or eight inches apart from each

other. In the early stages of their growth tur-

nips are rather a delicate crop. When they first

put forth their tender and succulent seed-leaves,

they are liable to be preyed upon by a peculiar

species of beetle called thence the turnip fly;

this is extremely destructive, and various pre-

ventives against the evil have been suggested.
Several preparations of the seeds previously to

sowing have by turns been recommended, such

as steeping them in sulphur-water or sprinkling
them with soot at the time of sowing; these,

however, have not been considered efficacious,

and even when they have apparently been suc-

cessful, perhaps it has been under circumstances

in which the plants would have equally escaped'
without any precautionary measure. No insect

can very well deposit its eggs in the seed of tlie

turnip before it is in the ground, at least there is

no known species which perforates the pods for

that purpose. The sulphur or soot, or any other

application, is of course thrown off with the

tunic or outer coat, and does not in any way
protect the cotyledon or side lobes of the seed,

which come up in the form of leaves, and in

which the eggs of the fly are then deposited. By
some cultivators these leaves are powdered with

quick-lime as soon as they show themselves above

ground; a plan which appears the most rational

for preventing the mischief. One of the easiest

remedies against it, however, is recommended by
Neil, to sow thick, and thus ensure a sufiiciency

of plants both for the fly and tliC'prop. As soon '

as the rough leaves are a little developed, the

danger from the insect depredator ceases.

Loudon says, as to the choice of seed, i8 should,
be bright and well dried. In seasons vrhen the]

turnip fly is dreaded, old seed may be mixea
inj

equal parts with new, the mfxture divided, and!

one half steeped twenty-four hours in water. By!
this means four different times of vegetation araj
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procured, anJ as many chances of escaping the

tiy.

Turnips, if carefully cultivated, attain to a

very great size in this country, though appearing

insignificant when compared with the gigantic
root of the Roman naturalist. TuU speaks of

some weighing as much as nineteen pounds, and

of often meeting with others of sixteen pounds.
In Surrey, a Swedish turnip, the seed of which

had heen sown in July, was dug up in October,

1828, which weighed twenty-one pounds, and

was one j^ard in circumference. But these are

far surpassed by one which was pulled up in

1 758 at Tudenham, in Norfolk, and which weighed

twenty-nine pounds. In No. 360 of the Philo-

sophical Transactions, we find a curious calcula-

tion made hy Dr Desaguliers, on the rapid in-

crease of a turnip root. One ounce of turnip
seed was found by him to contain between four-

teen and fifteen thousand single seeds; therefore,

one seed would weigh one-fourteen or one fifteen-

thousandth part of an ounce; and assuming its

growth to be always imiform, a turnip seed may
increase fifteen times its own weight in a minute!

By an actual experiment made on moss or peat

ground, turnips have been found to increase by
growth 15,990 times the weight of their seeds

each day they stood upon it. It is not, how-

ever, only the size and weight of the root which

renders this crop so productive; the number con-

tained in a given space, with reference to their

size, is very great. Some writers speak rather

marvellously on this subject, but it is generally

thought a good crop to obtain a turnip from each

square foot of ground. Mill considers an average

crop to be 11,664 roots per acre, which at six

pounds each, will be 69,984 pounds.
The uses of the turnip as a culinary vegetable,

are too familiarly known to require that they
should be here enumerated. Though in very
extensive favour among the moderns, the dif-

ferent modes of preparing it appear poor and in-

sipid compared with those efi'orts of gastronomic
skill by which the ancients made it assume so

many inviting forms. It is related that "the

king of Bithynia, in some expedition against the

Scythians in the winter, and at a great distance

from the sea, had a violent longing for a small
fish called apky—a pilchard, a herring, or an an-

chovy. His cook cut a turnip to the perfect
imitation of its shape; then, fried in oil, salted,
and well powdered witli the grains of a dozen
black poppies, his majesty's taste was so exqui-
sitely deceived, that he praised the root to his

guest as an excellent fish. This transmutation
of vegetables into meat or fish, is a province of
the culinary art which we appear to have lost;

yet these are cibi innocenles, (harmless food)
compared with the things themselves."

Our more immediate ancestors appear to have

applied the turnip to more extensive uses as an

esculent than is done in ttie present day. It is

recorded, that in tlie years 1629 and 1630, when

there was a dearth in England, very good, white,

lasting, and wholesome bread was made of boiled

turnips, deprived of their moisture by pressure,

and then kneaded with an equal quantity of

wlieatcn flour, the whole forming what was

called turnip-bread. The scarcity of com in

1693, obliged the poor people of Essex again to

have recourse to this species of food. This bread

could not, it is said, be distinguished by the eye
from a wheaten loaf; neither did the smell much

betray it, especially when cold.

The earliest spring-produced leaves of the

turnip are sometimes boiled or stewed, and ap-

pear on the table under the name of turnip-tops.

The Romans likewise applied these tender leaves

to the same purpose.

Turnips, in all their varieties, do not contain

so much nourishment as either carrots or pars-

nips. Sir Humphrey Davy's analysis gives only

forty-two parts of nutritive matter in one

thousand parts of the common turnip, and sixty-

four parts in one thousand parts of the Swedish

root; but as the turnips cultivated in the environs

of London are not considered of so good a quality

as those farther north, it is probable that this

estimate may be somewhat below the average

proportion.
The Cabbage Tribe, (Brassiea oleracea), is

perhaps of all culinary vegetables, the most an-

cient as well as the most extensively cultivated.

The original plant being extremely liable to run

into all sorts of varieties, has in the course of time

become the parent of a numerous race of culinary

vegetables, so various in their habit and apjiear-

ance, that to many it may appear not a little

extravagant to refer them to the same origin. Be-

sides the different sorts of white and red cab-

bage and savoys which form their leaves into a

head, there are various sorts of borecoles which

grow with their leaves loose, in the natural way,
and there are several kinds of cauliflower and

brocoli which form a head of their stalks or flower

buds. All these, from the true cabbage, growing
to the height of twelve feet, to the colzer and

some other varieties, which before they come
into bloom seldom exceed a foot in height,

including the turnip rooted cabbage, and the

Brussels sprouts, claim a common origin from

the single species of Brassiea abof\'e mentioned.

The principal varieties of this plant are :

1. The White Cabbage, (Brassiea oleracea

capitata), with firm compact conical head,

glaucous green externally, bknched within, from

two to twelve and fifteen inches in diameter.

2. Red Cabbage, (B. 0. rubra), of similar form
to the white, but of a purple or red colour.

3. Savoy, (B. O. sabauda), with wrinkled

leaves, either open or formed into a compact
head; a winter vegetable.
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4. Bt^sscIs sprmits, (B. O. sabaitda), a sub-

variety of tlie last noticed, with an elongated

stem, four or five feet high from the nla> of the

leaves of which sprout out small green heads, like

cabbages in miniature.

5. Borecol'', (B. 0. Sahellica), with an open
head of curled or wrinkled leaves, deep green,
and very strong and hardy. Of this kind of the

common kale, or curlies, there are a great many
sub-varieties, no less than fourteen being enum-
erated. The most common and useful are the

green, the dwarf, the purple or brown, and the

German greens or curlies of Scotland.

6. Cauliflower, (B. 0.botrjtis),\\\\h. the un-

developed flower buds, forming a close firm

cluster or head; a late variety of this is the

7. Brocoli, (B. O. botrj/tis), a hardier plant
than the other, and with more colour in the

flower and leaves. The chief varieties are the

green, purple and dwarf brocoli.

Several varieties of the cabbage have been cul-

tivated from the very earliest times of which we
have any record. But the migrations and

changes of the best sorts have not been traced :

neither is it at all probable that the varieties

which the ancients enjoyed have descended to us

unaltered.

It is probable that some species of the brassica

were first introduced into this country by the

Romans, since kale is mentioned among the

oldest English records. It is well known that

brassica was in very common cultivation at

Rome, where, according to Columella, it was a

favourite edible with freemen, and in sufficient

plenty to be an article of food for slaves. The
ancient Germans likewise cultivated this plant
from very remote times; whether they, too,

were indebted to their Roman conquerors for its

introduction it is impossible to decide. The
Saxon name for February is sprout-kale, and

that is tiie season when tlie sprouts from the old

stalks begin to be fit for use
;
the Saxons must

therefore, of course, have been familiar with the

culture of cabbage or kale, as it is not at all

probable that they invented the name after their

settlement in this country.
The variety of brassica which was fii-st culti-

vated in England cannot be ascertained, since

our ancestors had no distinctive name for the

different kinds. Many improvements have been

made in the cultivation of this vegetable, and

many new varieties introduced by different in-

dividuals at comparatively recent dates.

The close-hearted variety, which is now more

peculiarly called cabbage, was for many years

imported into England from Holland. Sir An-

thony Ashley first introduced its cultivation into

this country, and made the English independent
of their neighbours for a supply. This planter
of cabbages likewise rendered his name known

by other deeds, less creditable to his character.

It is related that he had a command at Cales

(Cadiz), where he got much by rapine, especially

from a lady who intrusted her jewels to his

honour; whence the jest on him, that he got
more by Cales than by cale and cabbage. There

is said to be a cabbage at his feet sculptured on
his monument at Wimbome St Giles, in Dor-

setshire. Although Sir Anthony Ashley intro-

duced the cabbage, it does not appear to have

become generally cultivated, for we continued

to import the vegetable for many years. Ben

Jonson, who wrote more than half a century

afterwards, says
" He hath news, from the Low

Countries, in cabbages."
It is recorded that cabbages were first intro-

duced into the north of Scotland by the soldiers

of Cromwell. A country embroiled in internal

hostilities might be supposed not to be in a very
favourable state for the more extended cultiva-

tion of plants, the passions of the contending

parties being too keenly roused to pay attention

to improvements in those arts the progress of

which more peculiarly belongs to a period of

peace. But in the present case the fact is op-

posed to this conclusion
;
we learn that " Crom-

well was a great promoter of agriculture and the

useful branches of gardening, and that his sol-

diers introduced all the best improvements
wherever they went."

The colonies of German fishermen from Cux-
haven and the adjacent places, which peopled
the coasts of the central parts of the east of Scot-

land, are, however, supposed by some writers to

have brought with them their national love oi

brassica, and to have introduced some species of

those plants at a period much anterior to that of

the Commonwealth, to this part of Scotland,

which is more peculiarly "the land of kale."

There the cabbage and the open colewort are in

equal favour, giving the name of kale to a soup
of which they fonn the principal ingredients,

the outside leaves and the stalks of the plants

falling to the share of the cattle.

Many allusions in the old Scotch songs point
to the fact of the country about Aberdeen

abounding with this vegetable. In recommend-

ing the good fare of the country, the poet says,

" There's canid kail in Aberdeen,
An' castoch in Stra'bogie."

These castocks are the cabbage stems having
the fibrous part peeled off, and the remainder

softened by boiling. Before the introduction of

the turnip into general use in Scotland, this me-

dullary substance of the stalks of the brassica

was very commonly eaten by the peasantry.

The "kale brose o' auld Scotland" is celebrated

to the same tune as the "roast beef of old Eng-

land;" and though, with many of the ancient

peculiarities of the people, it has fallen mudi

into disuse, it is still considered a national dish.
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The White and Red CaMiage. In these the

leaves gather into what is called a head, and are

blanched by their own compression. The green
colour is always much more completely des-

troyed by this blanching tlian the red
;
and the

smaller the tendency wliich the expanded leaves

have to lilue or purple, the more sweet and crisp

will the liead become.

Cabbages are propagated by seed, which is

sovvn at the tliree seasons, spring, summer, and

autumn, to obtain a supply in succession. The
soil for the seed-beds should be light, and not

very rich.

The plants, from seed sown in autumn, are

finally transplanted in spring. Most generally the

seedlings are pricked out from the seed-beds as

soon as they have one or two leaves of an inch

or two broad, into beds of good earth : thence

they are transplanted into a ricli soil, which
sliould be well manured.

Kale or Colewokt.—In these the leaves are

expanded and coloured, with the exception of a

small portion in the centre, which encloses tlie

rudiments of the flowering stem. The plain-
leaved colewort is now seldom found in English
cultivation. Borecole, or curly-leaved colewort,
Brassica oleracea var. S sabellica, verj' generally,

liowever, finds a place in our gardens. Tlie

green borecole, or Scotch kale, and the purple
or brown borecole, are the most hardy of the

race, and are therefore best adapted for cold situ-

ations and late seasons. The plants, when vege-

tating in a rich soil, grow vigorously, and attain

to large dimensions
; but, in common with most

of the genus, moderate sized plants are best for

culinary purposes, the very large being harsh,
and those whicli are so small as to be stunted

are better.

Sauerkraut, "that excellent preparation" of

the Germans, and of which they are so immod-

erately fond, is merely fermented cabbage. To

prepare this, close-headed white cabbages are cut

in shreds, and placed in a four-inch layer in a

cask; this is strewed with salt, unground pepper,
and a small quantity of salad oil : a man with
clean wooden shoes then gets into the cask, and
treads the whole together till it is well mixed
and compact. Another layer is then added,
wliich is again trod down, and so on until the

cask is entirely filled. The wliole is then sub-

jected to heavy pressure, and allowed to ferment;
when the fermentation has subsided, the barrels

in which it is prepared are closed up, and it is

preserved for use. The preparing of sauerkraut
is considered of so much importance as to form
a separate profession, which is principally en-

grossed by the Tyrolese. The operation of

sliredding the cabbage is now performed by a

macliine, which the men carry on their backs
from house to house; this means for the abridge-
ment of labour has not been invented more than

ten or twelve years. Every German family
stores up, according to its size, one or more

large casks of this vegetable preparation. Octo-

ber and November are the busy months for the

work, and huge white pyramids of caliliage are

seen crowding the markets; while in every court

and yard into which an accidental peep is ob-

tained, all is bustle and activity in the concoct-

ing of this national food, and the baskets piled

with shredded cabbage resemble " mountains of

green-tinged froth or syllabub."
Sauerkraut has been found of sovereign effi-

cacy as a preservative from scurvy during long

voyages. It was for many years used in our

navy for this purpose, until displaced by lemon-

juice, which is equally a specific, while it is not

so bulky an article for store.

The larger and grosser kinds of cabbage are

used as food for cattle. But this nutriment has

a great tendency to impart a disagreeable flavour

to the milk of cows fed on it, and even to the

flesh of other cattle. This unpleasant effect

may, we are told, be prevented by removing the

withered leaves ; but cabbage is more disposed
to fermentation and putrefaction than almost any
other vegetable. When cultivated as food for

stock, it is of course a matter of importance with

agriculturists to produce the greatest weight in

a given space. The average crop, as stated by
Mr Arthur Young, is thirty-six tons per acre,

when the plants are grown on a dry soil, wliich

is very similar to that quoted from other and

more modern writers ; but on a sandy soil only

eighteen tons have been obtained. Some cab-

bages are occasionally produced of an astonishing
size and weight. A cabbage seed accidentally
sown among onions came up in the onion bed,

and without any care being taken of it, grew to

very large dimensions, and weighed, when taken

up, twenty-five pounds. A cabbage was also

produced in Devonshire, two or three years back,

which, when growing, occupied a space of fif-

teen feet of ground, measured five feet in circum-

ference, and weighed sixty pounds.
A variety of brassica, under the name of cow-

cabbage (brassica oleracea, var. arborescensj, has

been recently introduced into this country from

La Vendee by the Comte de Puysage. The

proximity of this department to the ancient pro-
vince of Anjou, and the description of the plant,

leave no doubt of its identity with the Anjou
cabbage, a very large variety described by Mill.

In 1827 tliirty-six seeds were divided among six

agriculturists, for the purpose of raising this use-

ful vegetable in England. The perfect success

resulting from some of these seeds, which have

produced plants of a luxuriant growth, is already
known ;

and horticulture is now so much more
disseminated and understood in this country,
that there is every reason to hope that the cow-

cabbage will at length become naturalized iu

2 p
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England. It is said that sixty plants afford pro-
vender sufficient for one cow during three or

four years without fresh planting. A square
of sixty feet will contain two hundred and fifty-
sis plants, four feet apart from each other, six-

teen plants more than four cows require for a

year's provender without the aid of other food.

This plant is now successfully cultivated in

Jersey, whence seeds have heen sent to a nur-

seryman in London.

The Cauliflower (hrassica olcracea, var. o.

botrytis), is the most delicate variety of the hras-

sica genus. It was first brought into England
from the island of Cyprus, wliere it is said to at-

tain to high perfection, although it is not sup-

posed to be indigenous to that country. The
exact period of the introduction of tliis plant
into English horticulture is not known ; but it

was certainly cultivated in this country at the

beginning of the seventeenth century, although
ns a rarity, which could only be j)roduced at the

tables of the most opulent. In the year 1619,
two cauliflowers cost three shillings, the price of

wheat being at that time 35^. 4d. per quarter.
It was not, however, until the latter end of the

same century that this vegetable was brought to

any degree of perfection; at least it was not

raised in sufficient abundance to appear in our

English markets until that period. The im-

portation then of Dutch gardeners and Dutch

gardening gave an impulse to English horticul-

ture, which had been in rather a languishing
state during the intestine troubles to which the

revolution of 1688 put a termination. But al-

though the Dutch gardening no doubt produced
an improvement in the cultivation of the cauli-

flower, as well as in vegetables generally, this

plant became more naturalized in England than

in Holland, or any of the adjacent countries of

the continent. Up to the period of the French

revolution, cauliflowers were regularly exported
from England into Holland, some parts of Ger-

many, and even France ; and while the seed of

very many cultivated plants is in this country
preferred, when it is of Dutch rather than of

English produce, cauliflower seed obtained from

England is the most esteemed in Holland, and
indeed throughout the continent. The superi-

ority of the English cauliflower is to be attri-

buted solely to culture, and to culture carried

on in the vicinity of London, not by experimen-
talists or amateurs, but by those who rear the

plants for sale in the way of ordinary business.

This vegetable is now cultivated very generally

throughout the island
; but since the portion of

the plant which is used as food is not nearly as

large as that of the cabbage, occupying an equal

space, while it requires a richer soil and a wanner

situation, it evidently can never become so cheap
an esculent. Its delicate flavour is, however, in

general much preferred to that of the cabbage.

and it takes a higher rank in the list of culinary

vegetables. Dr Johnson, whose most trivial and

perhaps sometimes absurd remarks have been

considered worthy of record, used to say,
" Of

all flowers I like the cauliflower the best."

This plant, like the common cabbage, is first

raised in a seed-bed of light earth, and finally

transplanted into soil which can scarcely be either

naturally or artificially too rich. The seed is

generally sown at the latter end of the months

of February, May, and August, for three suc-

ceeding crops. The plants raised from seed sown
in the latter month stand through the winter,

during which season and the first part of spring

they are usually protected under hand-glasses.

In the neighbourhood of London it is not un-

common to see whole acres overspread with such

glasses, fostering an early supply of this veget-

able for the inhabitants of the metropolis, and

conveying to the mind of the beholder a forcible

idea of the riches and luxury of that vast city.

The head of the cauliflower is not nearly so

liable to putrescency, after being cut, as its

leaves, which in this respect are similar to those

of the cabbage. For a considerable time after

the leaves-have become flaccid and in a state of

decay, the head remains unchanged, and with

care may be preserved without putrefaction for

some months. By merely drawing up the plants

entire, and hanging them in a cellar, they will

continue in a sound state for a considerable time.

The method most successfully adopted in Scot-

land, is to place the plants in layers in a pit,

with their heads inclining downwards. The pit

is then covered up closely with earth, beaten

down, and smoothed in a sloping direction, so as

to exclude both the rain and the atmosphere.
Brocoli is usually considered as merely a sub-

variety of cauliflower
;
and that this is the case

is rendered very probable from the gi'eat ten-

dency of the plant to run into new vai'ieties,

which are constantly making their appearance,
and as rapidly vanishing and giving place to

others. It is a matter of common observation,
that the more any plant has been changed by
culture, the more readily does it admit of other

changes.
But a few j-ears back only two sorts of bro-

coli were recognised
—the red and the purple,

both of which originally came to us from Italy.

Thirteen varieties are now enumerated as raised

in the English garden, and each in turn is re-

commended to the notice of the cultivator by
some characteristic quality. In the culture of

no vegetable has so marked and rajiid an im-

provement taken place as in that of brocoli.

Horticulturists have recently succeeded in pro-

ducing a hardy white variety, which has a hand-

somer appearance than either the green or the

purple, while it is more delicate in flavour.

White as well as purple are now obtained
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fhroiighout the winter, some attaining to tlie

size, and equalling the cauliflower in appearance,

though not in taste. The earliest spring crop

follows without an interval the late winter crop,

and no cessation need take place in the supply
of hrocoli, although, perhaps, it is not commonly
raised during a month or two in the middle of

the summer, when many other vegetables are

])roduced in ahundance.

Brocoli succeeds best in a fresh loamy soil
;

the seed-beds should be of rich mould, on which

the seeds are thirdy scattered, and covered with

mats or litter till the plants appear.

The whole cabbage tribe are very liable to the

attacks of various insects, such as slugs, snails,

the tipula fly, and two species of butterfly, the

large and small garden butterflies.

Sea Kaie (cramle maritima). This is a

hardy perennial, found in various parts of the

sea shores of England and Scotland. The com-

mon people on the western shores of England
have from time immemorial beeYi in the practice

of watching when the shoots begin to push up
the sand or gravel, in March and April, when

they cut ofl^ the young shoots and leaf-stalks,

then blanched and tender, and boil them as

greens. The precise period of its introduction

into the garden is unknown. Parkinson and

Bryant state that the radical leaves are cut by
the inhabitants where the plant grows wild, and

boiled as cabbage ; and Jones states that he saw

bundles of it in the Chichester market in 175.3.

Maher states that the crambe maritima was

known and sent from this kingdom to the con-

tinent more than two hundred years ago, by
Lobel and Turner. About the year 1767 it was

cultivated by Dr Lettsom, and by him brought
into notice in the neighbourhood of London. It

is now a common vegetable in the British mar-

kets, and it is also found in some of those of the

continent of Euro])e and in America

The young spring shoots, and the stalks of the

unfolding leaves blanched, by rising through the

natural ground in a wild state, or by earthing

Tip in gardens, are the parts used, and when
boiled and dressed like asparagus, are not infe-

rior to that vegetable. They form, also, an ex-

cellent ingredient in soups. Sometimes the ribs

of the large leaves are peeled and dressed as as-

paragus, after the plant has ceased to send up
young growths. By forcing, sea kale may be

had in perfection from November till May. Ve-

getables are in general not improved by forcing ;

but, as Nicol remarks, the sea kale is an exception.
The native soil of this vegetable is deep sand,

partially mixed with alluvial matter from the

sea; hence this soil is to be imitated in garden
culture. The ground is prepared, and the seeds

sown early in the year. The plants come up in

IMay ;
but cuttings are not obtained till the se-

cond or third year.

MusTAUD (sinajns aria,s.mijraj. There are

two species of mustard in common use, the white

and the black, both annual plants, indigenous to

Britain, and found in abimdance growing in the

fields. The leaves are pinnatifid, the pods round

and rough, and abruptly terminated. The flowers

appear in June and July. The seed of the

white mustard is larger than that of the black,

and of a yellow colour. Mustard seeds are cha-

racterized by a pungent aromatic taste, which is

derived from an essential oil of a peculiar kind.

The tender leaves are used as a sidad, and tlie

ground seed as a condiment to food. Mustard
is easily raised in a light soil, and repeated sow--

ings give a succession of tender salad leaves in

spring. The seeds strewed in moist flannel, put
over a cup, will also quickly germinate, and will

afford an agreeable salad in winter, or on board

of a ship at sea.

IIai'E (brassica rapus). This is a biennial

plant, a native of Britain. It is distinguished

by its glaucous root-leaves and yellow flowers,

which appear in April. The leaves have a simi-

lar taste, and are used in the same way as those

of mustard. An expressed oil is obtained from

the seeds.

Garden Cress (lepidum sativum). This is a

hardy annual plant, not indigenous to Britain,
but introduced about the year 1548. It is sup-

posed to have come from Persia and the island

of Cyprus, in both which it is native. This plant

produces a number of small leaves, which are

curled in some of the varieties, and plain in the

others. The flowering stem is branched, and rises

to the height of about a foot and a half, produc-

ing white flowers, which blow in June or July.
It germinates very easily and rapidly, and is

most commonly used when the leaves are young
and tender, either alone or mixed with mustard

leaves, and other salad herbs. The flavour of

the cress is wann and pungent, hence it has re-

ceived the name of pepper wort. During the

greater part of the year a constant supply may
be obtained by sowing a portion every week

;

and the application of a moderate artificial heat

will furnish it throughout the winter.

Water-Cress (nasturtium officinale). This

plant is a creeping amphibious perennial, putting
out rootlets at the joints of the stems. The

leaves, which have a slight tinge of purple, are

pinnate and rather heart-shaped. When the

current in which they grow is rapid, the root-

lets from the young shoots do not easily take

root, and then a considerable portion of the plant
rises above the surface of the water, and the

form of the leaves alters. This is the case with

many plants ;
when the leaf is near the ground

it is broad, but when elevated it becomes longer
and naiTower. In water-cresses this change in

the fonn of the leaves is sometimes followed by
unpleasant consequences, since it then caasea
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them to be similar in shape with the joiut-

flowering water-parsnip (sium nodiflorum), a

plant which very generally grows mixed with

the cresses, and has poisonous qualities. The
leaves of the cress are how^ever more smooth and

shining, and are entire at their edges, while those

of the parsnip are serrated. When the flower-

ing stems are up, the plants are easily distin-

guished. The water-parsnip bears its flowers in

umbels close upon the joints of the stems, while

the flowers of the cress are cruciform, and rise

into a spike. The four petals in the flower of

the water-cress, and five in the parsnip, are also

an obvious distinction. If they are in seed the

parsnip has capsules, the water-cress pods.

In Europe the cress appears to have been first

cultivated at Erfurth, about the middle of the

sixteenth century, and in England in 1808, by

Bradbury. It now has become an object of re-

gular cultivation; and the demand of the me-

tropolis, and of other large towns, for this fa-

vourite vegetable, will probably render the natu-

ral products of our brooks less and less in request.

Few wild plants are the same under cultivation
;

but even when their qualities are not changed

by the care of man, the cultivated sort soon su-

persedes the uncultivated. The cost of rearing

them at will is less than that of searching for

them under the difiiculties which attend all spon-
taneous produce.

In a pretty valley called Springhead, situated

in Kent, at a short distance from Gravesend,

water-cresses are grown on a very extensive scale.

The plants, neatly trimmed, growing in regular

rows, and appearing under a limpid stream of

purest water, give the idea of careful cultiva-

tion, and present themselves under a more pleas-

ing form to be plucked for the table, than when
found the inhabitants of ditches. For the pur-

pose of this culture a clayey soil is selected, in

which shallow beds, scarcely a foot deep, are

made, having a slight inclination from one end

to the other, and into which a small stream of

water is introduced. At the bottom of these

beds the cress is planted in rows, at about half

a foot apart. Dams of six inches high are made

at intervals across each bed, their number and

frequency being regulated by the length of the

bed and its degree of inclination, in such sort,

that when these dams are full, the water may
rise at least three inches over all the plants of

each compartment. The water will thus circu-

late throughout, and the plants, if not allowed

to flower, will furnish an abundant succession of

young tops throughout the spring, summer, and

autumn. A stream of water no larger than

what will fill a pipe of one inch bore, will, if not

absorbed by the soil, suflice to irrigate in this

way an eighth of an acre. The water-cress, ac-

cording to Mr Main, is cultivated in Hindoostan

under theds erected for the purpose.

Winter Cress (harharea vulgaris). This is

a well known perennial plant, common in moist

shady situations. The lower leaves are lyre-

shaped, and the upper obovate and indented.

The flower-stalk rises about a foot high, and

produces yellow flowers from April to August.
The whole plant is bitter and somewhat aroma-

tic. A double variety is well known in the yel-
low rocket. The winter cress is used as a win-

ter salad.

American Cress (barharea proecox). This is

a native of Britain, similar to the winter cress,

only it is an annual; the leaves, too, are smaller.

It is called, also, French cress. Used the same
as the others.

Scurvy Grass (cochlearia officinalis), a Bri-

tish plant, common on the sea shores. The
root-leaves are round, those of the stem sinuated.

The whole plant is low and spreading, seldom

rising above a foot. The flowers are white, and

appear in April or May. It is used as a salad, and

also, as the name implies, for the cure of scurvy.
The Radish (raphanus saiivus), an annual

plant, said to be a native of China
;
but whether

it was introduced from that country directly to

Britain has not been ascertained. BuUein, who
wTOte in 1562, says,

" Of radish roots there be

no small store growing about the famous city of

London
; they be more plentiful! than profyt-

able, and more noysome than nourishinge to

manne's nature." Yet notwithstanding this,

they were used, thirty years before, at the table

of Henry VIII. Gerarde thus describes the

plant In 1684,
" The leaves are rough, lyrate, or

divided transversely into segments, of which the

inferior less ones are more remote. The root is

fleshy and fusiform in some varieties, in others

sub-globular; white within, but black, purple,

and yellow, or white on the outside
;
the flowers

pale violet, with large dark veins; pods long,

with a sharp beak." The tender leaves are used

as a salad in early spring, and the succulent

roots are now much esteemed. They soon, how-

ever, by age become hard and stringy, so that

frequent sowings at intervals are necessary to

ensure a succession of young and tender plants.

There are several varieties : the spring, or early,

are the long purple and long white
;
the white

tuniip and pink ; the yellow turnip and round

brown, being autumn sorts ;
and the white

Spanish, oblong brown, and black Spanish, win-

ter sorts. All the varieties are easily raised on

light mellow soils.

Horse Radish (cochlearia armoracia). This

is a perennial plant, growing wild in marshy

places, and by the sides of ditches, in some parts

of England. The radical leaves are large, ob-

long, crenate ;
the stalk-leaves long, lanceolated,

and toothed, or cut
;
the root is large and fleshy ;

the pods elliptical. This plant has' been long

cultivated in g;irdons for the sake of its root,
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wliich scraped into shreds is a well known ac-

companiment to English roast beef; it is also

used in winter salads and in sauces. Horse rad-

ish thrives best in deep soft sandy loam, that is

not very dry in summer, nor inundated in win-

ter. The situation must be open. Two modes
i)f cultivatina; it have been detailed by Messrs.

Knight and Judd. Both agree in trenching the

soil to a considerable depth, and putting the

manure at the bottom of the trench
;
but Knight

plants the sets on the surface, and calculates on
the root that strikes down to the dung for pro-
duce. Judd, on the other hand, makes holes

quite to the bottom of his trenched soil, and in

each drops a set, filling up the hole with wood

ashes, rotten tan, or sand, calculating for produce
on the shoot made from the set at the bottom of

the hole up through the sand or ashes to the

surface. Judd's mode is the most ingenious, and

appears the best
;
but either will do extremely

well. A moist soil increases the bitter and al-

kaline flavour of this and all the cruciferie.

Horse radish forms an agreeable and wholesome

condiment, at the same time serving as a veget-
able adjunct to animal food, and affords a power-
ful stimulant to the digestive organs.
We have thus enumerated the principal nerbs

belonging to the family cruciferm which are used

as the food of man
;
to these wo subjoin a few

other vegetables not belonging to the same family,
but allied to them in their utility and habits.

The Beet (beta cicla, B. maritima), a hardy
biennial, belonging to the natural order cheno-

podem, including also the spinage, and to the class

pentandria, order diftynia, of Linna;us. The sea

beet is a native of the British coasts, but is not

very common. There are several varieties of
the common beet.

The beet was known as an esculent root in

the time of Pliny, who has given an accurate

description of it in his work. The period when
this plant was first introduced into liritain as a

garden vegetable is not ascertained. It was cul-

tivated at Lambeth, by Tradescant the younger,
in 1656; but there is no reason for supposing
that he was the first cultivator ; on the contrary,
it is more than probable that the beet was

brought into this country by the Romans, and
that it has continued since that period to be an

object of partial cultivation.

The cultivated beets, in all their varieties, are

plants of the same duration, and nearly of the
same habits, as turnips. They are sown in the

early part of tlie summer, bulb towards the close
of the season, and, if allowed to stand, send up
their flowering stems, and ripen their seeds in
the following year.
The variety which has its root red throughout

its whole substance is most used in England for

culinary purposes. This plant is said to be a
native of the warmer countries of Europe ;

but

it is sufficiently hardy to bear the climate of

most parts of Britain. The root is in the form

of a carrot, but thicker in proportion to its

length, those of a foot long often being tliree or

four inches in diameter. It is very juicy, and,

when wounded, bleeds freely a limpid fluid of a

beautiful purple colour. The leaves are large,

long, and succulent, and generally have a red or'

purple tinge. When eaten wann, beet-root has

rather a mawkish flavour ; it is, therefore, usu-

ally eaten cold, cut in slices, after having been

previously boiled, and with the addition of vine-

gar is by some persons found agreeable to the

palate. Its culture, as an esculent, has not, how-

ever, increased of late years, and it is not gene-

rally a favourite vegetable for the table; although,

according to Sir H. Davy's analysis, it contains

much more nutritive matter than any other root

excepting the potato, the total quantity being
one hundred and forty-eight parts in a thousand,
or nearly fifteen per cent. Kearly twelve per
cent, of the whole weight of the beet is saccha-

rine matter, which is a much greater proportion
than is contained in any other European escu-

lent. The quantity contained in the red and
the white beet is nearly the same; the propor-
tion of mucilage in each is likewise almost equal,
the red having rather the advantage, while it has

nearly three times as much gluten as the white.

From this account of its composition it would

appear that the red beet is the most nourishing
of all the edible roots, the potato alone excepted.

In a country like Britain, where, with the

bulk of the people, vegetables are esteemed for

their agreeable flavour, rather than for their nu-
tritive qualities, the superiority of the beet, in

the latter respect, is disregarded, and those roots

which are considered more savoury obtain the

preference.
The white beet is seldom, if ever, used as hu-

man food, but is largely cultivated for the nour-

ishment of domestic animals, and is preferred for

this purpose to the turnip or carrot, especially in

the vicinity of populous towns. The field-tur-

nip is esculent when young ; the carrot is so in

all stages of its growth ; and, therefore, when

grown amid a thick population, they form a

great temptation to petty depredators, by which
the farmer finds this provender for his cattle

much diminished. The field-beet, however, af-

fords no allurement to the hungry plunderer, as

starvation itself could scarcely induce him to

make a meal of this harsh, coarse root, previously
to its being subjected to culinary preparation,
and even then it would prove a most unpalatable

repast. When cows are fed with the beet, it is

said that they yield a greater quantity of milk
in consequence ; and this food does not impart
any of that rank flavour which is communicated

by turnips.

There are several varieties of the field-beet;
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some with the stem, branches, and veins of the

leaves red
; others witli leaves wholly red

;
and

some, again, with the epidermis of the root in

different shades of red, Ijrown, and yellow.
Those coloured varieties are considered more

hardy than the white, and one, having a reddish

skin, the mangold, or mangol-wurt~el, of the Ger-

mans, is said to produce the largest roots, and
the most weighty crop in a given space of land.

In Guernsey, crops have been raised of one hun-
dred tons per acre.

Some varieties of white beet are cultivated in

the gardens for their leaves alone; these are

larger than the leaves of the red beet, and are

more thick and succulent; they are boiled as

spinach, and put into soups. One kind, called

the great white, or sweet beet, is esteemed for

the footstalks and midribs of the leaves, which
are stewed and eaten under the name of Swiss

chard, or poiree aux carotes.

Sugar has been manufactured in France from

a variety of the beet, which has a red skin, but

is white internally. The history of this sugar
manxifacture is thus detailed in a popular work.*

The celebrated Prussian chemist MargrafF,
about the year 1747, discovered the existence of

a certain portion of sugar in the beet. This dis-

covery was communicated to the Scientific So-

ciety of Berlin
;
but no attempt was made to

carry the principle of the discovery into prac-
tice. Forty years after this, Achard, another

Prussian chemist, resumed the experiments
which MargrafF had commenced. This man was

somewhat of a visionary ; and he was so enrap-
tured by the prospects which his labours opened
to him, that he announced the beet-root as "one
of the most bountiful gifts which the Divine

munificence has awarded to man upon the earth;"

affirming that not only sugar could be produced
from beet-root, but also tobacco, molasses, coffee,

ruTO, arrack, vinegar, and beer. Here, then, was

clearly nothing for Europe to do but to apply
itself to the cultivation of beet, and leave the

West Indies to be covered once more with

jungle. The Institute of Paris, however, did

not sympathise with the enthusiasm of Achard
;

for in 1800 a committee of that body, having
gone through a series of the most careful expe-

riments, reported that the results were so unsa-

tisfactory that it would be unwise to establish

any manufacture of sugar from beet.

Here, probably, the matter would have rested,

and Europe would have continued wholly to re-

ceive its sugar from countries adapted to the

growth of the sugar-cane, had not the decrees of

Bonaparte, in 1809, excluded France from pur-

chasing the produce of the West Indies. To a

large number of the French sugar was an ar-

ticle of the first necessity; and the public dis-

*
Library of Kntcrtainliif Knowledge,

satisfaction at the Milan decrees was thei-cfore

excessive. The emperor directed his active mind
to the best method of obviating the inconveni-

ence which his political schemes had imposed

upgn his people. Manufactories of syrups from

raisins and honey were established ;
but sugar,

or a crystallized saccharine substance, could not

be procured. M. Deyeux, a member of the com-

mittee appointed by Napoleon to consider how
the wants of the people could be supplied with-

out foreign commerce, once more turned his at-

tention to the beet-root. His experiments were

more satisfactory than those of the committee of

1800; probably because the necessity of pro-

ducing sugar at home was more pressing. An
imperial manufactory of sugar was forthwith

established at Rambouillet; imperial schools

were instituted for instructing pupils in the pro-

cess ; premiums were given for the best samples
of sugar; and thus, by 1812, the manufacture of

beet-root sugar might be considered prosperously
set on foot. The profits of the manufacturers

were so large, that in one year they were reck-

oned sufficient to cover all the expenses of the

original establishment. There was no competi-

tion. Of course these enormous profits were

paid by the consumer. The French obtained

some sugar, but they paid an extravagant price

for the luxury. In 1814 Europe was at peace;

the ports of France were again open to the pro-

duce of the West Indies
;
and in a moment the

foreign sugar swept the beet-root manufacture

entirely away. The consumers once more had

cheap sugar ;
and the government had not then

made the discovery that it would be a good thing

to compel them to eat dear sugar, that the manu-

facturers of beet-root sugar might be kept in

activity.

This cheapness was a natural and healthy state

of things, which would be sure to provoke the

meddling propensities of that class of rulers who

can never believe that the interests of trade can

take care of themselves. Immediately after the

peace, sugar from the French, English, and

American colonies was permitted to enter France

at the same rate of duty. In a few months, how-

ever, it was found that the sugars from the Eng-
lish colonies were driving the sugars of Marti-

nique, Guadaloupe, and Bourbon, out of the

market. The colonies iimst be protected ;
so a

protecting duty of twenty francs the 100 kilo-

grammest was imposed upon all sugara of foreign

origin. In 1816 the duty on foreign raw sugar
was increased to forty-five francs; in 1820 to

seventy-five francs; and in 1822 to ninety five

francs, the 100 kilogrammes. The law of 1816

was the first bounty to the beet-root sugar manu-

facturers, and they accordingly once more be-

+ A kilojiTainme is equivalent to 2 lbs. 2 oz. 4 <5r8. IS

gi3. English avoirdtipois.



SPINACH. 303

gaii to be active. But when ihe duty of 1822

upon foreign sugar amounted to a prohibition,
their prosperity was certain. They were en-

abled to tax the consumer to the amount of the

prohibition. Tlie beet-root sugar pays no duty
wliatever. In 1829 there were 101 manufacto-

ries of this sugar in employment, which pro-
duced five million kilogrammes in the year, or

about one-sixteenth part of the whole consump-
tion of sugar in France. That the people of

France are the sufferers by this miserable policy
is sufficiently evident, from the fact that their

average yearly consumption does not exceed four

pounds of sugar per head : in the United King-
dom it is twenty pounds per head.

Upon the national advantage of that commer-
cial policy which has given rise to the manufac-
ture of beet-root sugar in France, and which

may pi-obably extend the system to Germany
and Russia, we have much pleasure in extract-

ing the following sensible observations from a

valuable periodical work :^
" The history of this manufiicture in France

is an illustration, we ajiprehend, not of the na-

tural progress of industry .and of the arts, but of

the effects of a system which counteracts the

natural progress of both. Whatever may be the

ultimate state of this singular manufacture, in

consequence of mechanical and chemical im-

provements yet unknown to us, it is now only
supported by a system of commercial and finan-

cial policy, which it is for the interest of all

countries to see proscribed in Europe. The

people of France were the first to be taught by
their own philosophers tliose principles of mu-
tual intercourse which form the basis of trade.

Nearly a hundred years have elapsed since (Jues-

nay and his followers taught his countrymen,
that freedom of intercourse is the soul of com-
merce. But his countrymen have yet to learn

that liberty is as necessary to the health of com-
merce as to the well-being of the citizen

; that

trade is but an interchange of things produced ;

and that if France will not take the productions
of other countries, other countries will not and
cannot take the productions of France. The
cultivation of the beet is but one ramification of

that system of repulsion and exclusion which
has been adopted in France, to the oppression of

her domestic industry, the ruin of her foreign

commerce, and the maintenance of false prin-

ciples in the commercial policy of surrounding'
countries."

Spinach, (spinacia ohracea.) The native

country of the common spinach, and the time
of its introduction into Britain, are not precisely
known.
The west of Asia is assigned as its native

country, but on what grounds are not very clearly

shown, except that the earliest notice we find of

it is in the works of the Arabian physicians,

who of course only treat of its supposed medi-

cinal properties, which might probably have

originally led to its adoption as an edible vege-

table. Spain is supposed to have been the firet

European country into which it was introduced,

for many of the old botanists call it olus Hispani-

cum; while some writers, among whom is Ruel-

lius, distinguish it as atriplex Ilispaniensis, and

the latter adds that the Moora call it hispanach
or Spanish plant. According to Beckmann, the

first notice of its being used as an edible sub-

stance in Europe occurs in the year 1.351, in a

list of the different vegetables consumed by the

monks on fast-days ; at that time it was written

spinargiuin or spinachium. This plant found a

place among culinary vegetables at rather an

early period in England; for Turner, who wrote

in lo68, mentions it as being at that time in

common cultivation, and prepared for the table

precisely in the same manner as it is at present.

Spinach is an annual plant, having large and

succulent leaves : the flowering stems, which are

hollow and branched, rise to the height of two
or three feet. The male flowers grow on different

plants to those of the female, which yield tho

seed. The former are produced in long terminal

spikes, and the latter in close branches at the

joints of the stem, or in the axilliE of the leaves

and branches.

Two varieties of spinach are cultivated. Tho
leaves of the one are arrow-shaped and rough,
and of the other round and smooth. July and

August are the months in which the seeds of

both kinds would naturally come to maturity;
but as they slightly differ in their qualities, it is

found more advantageous to sow them at different

seasons. The round leiived grows the fastest, is

the largest and most succulent, and therefore is

sown for succession crops in spring and summer;
the other, being much more hardy, is prefeiTed
for winter supply. The fonner is usually sown
in January, ft'om which time until the end of

July frequent sowings are made for a regular

succession, from the beginning of April to con-

tinue throughout the summer. The rough-leaved
is usually sown in August for a winter crop.

The seed is sown broadcast, and in subsequent
culture the plants are thiimed first to three inches

apart, and as they increase in size that distance

is doubled.

From the circumstance of the male and female

flowers growing on different plants, when tlicy

are left to bring their seed to maturity, care is

taken that a due proportion of each is suffered

to remain. As soon as the seed capsules are set,

the male ])lants are pulled up, thus allowing a

freer space for the female plants wherein to per-
fect their seeds.

Wild Spinach, or Enfllish Mcrmrv, or Goo<l

King Harry, (chenopodium bonus H3nrictts.j
This plant, which has obtained so many names.
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grows wild on a loamy soil, and may be found

on way-sides and among ruins in many parts of

England. The stalks rise to the height of a foot

and a half; they are upright, thick, and striated,

and covered with a whitish powder, which is

likewise found on the under side of the leaves.

These are arrow-shaped, and rather large for the

size of the plant. The flowers, of a yellowish

green colour, grow upon close spikes; they ap-

pear in June and July, and in August the seeds

come to maturity. This plant is a perennial,
and may be propagated by seeds or by offsets

from the root. When young, both the stem and
the leaves are succulent, the former being used

as an asparagus, and the latter as a spinach.
Lincolnshire is the part of England where it

is most in request, and where it is cultivated and

preferred to the common spinach. It is, how-

ever, more nearly in a state of nature than the

latter plant, and therefore cannot accommodate
itself to differences of soil and situation.

The superior docility of a plant which has

been long under cultivation, and which has tra-

velled or Ijome changes of soil and climate in a

growing state, is very apparent to those who at-

tempt to rear wild plants in situations where

they are not indigenous. This fact is so impor-
tant a feature in the natural history of plants,
that it is not perhaps sufficiently pointed out or

explained in books treating on these subjects.
It is a very natural result, which on considera-

tion should not excite surprise, that a wild plant,
which has been from time immemorial produced
on the same spot, and has there accommodated
itself solely to the circumstances of that spot,

should refuse to grow in any other situation

where the circumstances are not precisely simi-

lar. It is upon this principle that the mountain

berry will not flourish upon the champaign

country, and that the sweetest flowers of the

woodlands refuse their odour to the parterre. In

like manner,
"
good king Harry," which makes

a very estimable spinach or asparagus in its na-

tive country, might make but avery sorry one

if removed to a place where it is not indi-

genoua.
New Zealand Spinach, (tetragonia expansa,)

80 called, because it was found growing wild on
the shores of New Zealand when Captain Cook
first touched at that island. Although the na-

tives made no use of this plant as an esculent,
the naturalists who accompanied the expedition
were induced to recommend it as a vegetable
which might be safely eaten, since its appearance
and general characteristics were so similar to the

chenopodium. On trial, it was found to be both

agreeable and wholesome. Sir Joseph Banks
brought it into culture in England in 1772, and
it has subsequently been found to be a much
more hardy and valuable plant than was at first

«uj)posed. It was at first treated as a green-house

plant; but now grows freely in the open garden,
and indeed seems already to have naturalized

itself in the south-west of England. A writer,

from Exmouth, observes, in the Gardener's Ma-

gazine for February, 1829, "the New Zealand

spinach is quite a weed with us, as, wherever it

has once grown, plants rise spontaneously, even

when the seeds have been wheeled out with the

dung in the winter, and again brought in as

manure in the spring. I have now a full supply
of it in my old pink bed." This spinach has

an advantage over the common sort under culti-

vation, in producing an abundance of large and

succulent leaves during the hot weather, when
the latter plant runs almost immediately to seed,

and produces little or nothing. It is likewise

milder in flavour, and of so rapid growth, that

a bed with about twenty plants is sufficient for

the daily supply of a large family.

Though by some called a biennial, this spinach
is an annual in our climate. The stem has nu-

merous thick and strong branches, somewhat

procumbent for the greater part of their length,

but raised at the points. The leaves are fleshy

and succulent, three or four inches long, of a

dark green on the under part, but of a paler

colour on the surface, on which the midribs and

nerves are strongly marked. They are triangu-

lar, or rather of an elongated heart-shape, having
the angles at the base rounded, and the apex

sharp and extended. The flowers are small, and

of a yellowish green colour; they appear in

August and September. The whole plant is

thickly studded with minute aqueous tubercles;

a peculiarity likewise to be found in some spe-

cies of atriplex and chenopodium.
In six weeks after sowing, some of the leaves

of the plants are fit for gathering. These are

pinched off, and not torn from the branches.

This plant has been likewise found growing
on the Tonga islands; and Thumberg discovered

it of spontaneous growth in Japan.
New Zealand spinach is remarkable as being

almost the only native of the isles of Australasia

which has been found worthy of a place in the

kitchen-gardens of Europe.

Asparagus, (a. officinalis.) The name is de-

rived from the Greek word sparasso, (to tear)

on account of the strong prickles with which

some of the species are furnished. Natural

iamWy Asphodelem. Ilexandria monogynia, Linn.

It is found a native plant on the sea shores of

Britain, and has been long cultivated as a fa-

vourite vegetable. This plant was much esteemed

both by the Greeks and Romans. It is much

praised by Cato and Columella; and Pliny men-

tions a sort which grew near Ravenna, a deep

sandy district, three shoots of which weighed a

pound.

Asparagus has a perennial root and annual

stalks. The root is fleshy and succulent, com-
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posed of round knobs, which are united together
into a kind of tuber. This is seated deep in the

ground, and is not liable to be much affected by
the winter frosts. From this root, which con-

tains turions or eyes somewhat analogous to those

on the tuber of the potato, the stems rise up in

the eai-ly part of the spring, and are cut for use

when only a few inches above the ground. The
shoot of an asparagus grows only from the ex-

tremity, and works or vegetates from the centre,

and not from the surface as in trees. Thus it

pushes up through the soil in one mass. The

branches, which lie so thick together, safe and

well protected under their scaly leaves, soon begin
to be developed, and are drawn out until the

whole plant, with its numerous thread-like leaves,

assumes very much the character of a larch tree,

having its miniature parts more light and ele-

gant, and the colour of a more lively green. The

flowers, which wave in graceful panicles, are of

a yellow hue, and of a fragrant smell. They
are followed by round berries of a bright orange-
red.

The head of the young shoot of asparagus is

edible just as far as the part which is to flower

extends; and thus one who eats a head of aspar-

agus eats in that little space the rudiments of

many hundreds of branches and many thousands

of leaves.

Asparagus is distinguished into two varieties,

the red and the green : the first is a larger kind,

growing fuller and closer; though handsomer in

appearance, it is not considered of so good a

flavour as the green. In consequence of its

being more showy, it is, however, held in greatest
esteem with market-gardeners. This kind has

been cultivated with great success in soils con-

sisting of little else than sea sand, dressed annu-

ally with sea-weed; and by attending to this

mode of culture it is probable that asparagus

might be reared on many spots on the coast,

that will hardly produce any other vegetable.
A large quantity of asparagus is raised for the

London market. Battersea, Mortlake, and Dept-
ford, at each of which places the soil is light and

friable, are the chief localities for its cultivation.

The breadth of land in asparagus-beds, in the

parish of Mortlake alone, is estimated to be nearly
a hundred acres; one of the principal growers

having sometimes forty acres under this crop.
The largest cultivator in Deptford has eighty
acres entirely laid out in asparagus beds.

Although the natural soil of this plant is poor
and light, beds for asparagus can scarcely be too

highly manured, since its good quality depends
on the quickness of its growth, which is accel-

erated by richness of soil. It is propagated by
seed, which is sown broad-cast in spring; and at

the same period of the ensuing year the young
plants are transplanted to beds prepared for their

rmcption, and where they are allowed to remain

three or four years before the tender shoots are

cut for use. When these are from two to four

inches above the ground, they are cut two or

three inches below the surface. In cutting, care

is taken to leave to each plantule or stool one or

two shoots, to grow up into flower and seed, or

otherwise the roots would perish. Under good

culture, the same plants will continue to furnish

annual crops during twelve or fourteen years.

It is estimated by a practical gardener that five

square poles of ground, planted with sixteen

hundred plants, will yield, during the season,

from six to eight score heads daily.

Asparagus contains little nutriment, but it is

a mild vegetable, and pleasant to the taste.

Its culinary preparations are few, its very deli-

cate flavour rather being deteriorated than im-

proved by other adjuncts.

The Artichoke, (cynara scolymus.) This

plant belongs to a well marked natural family,

the Composites, and the Syngmesia aqualis of

Linnseus, all the species of which are character-

ised by the adhesion of their anthers forming a

tassel or button-shaped mass, as in the thistle,

daisy, dahlia, crysanthemum, &c. The form of

the artichoke most nearly resembles that of the

thistle. The name is supposed -of Arabic origin,

the plant being called in that language khar-

chiof.

The artichoke is evidently not indigenous to

Britain, but is probably a native of some of the

warmer parts of the temperate zone, and is sup-

posed to be indigenous to the countries which

bound the Mediterranean, as well as to the islands

which are situated in that sea.

Like sea-kale, it is naturally a maritime plant,

or at least one which thrives best on soils where

there is a mixture of saline or alkaline matter.

It does not, however, flourish on the same sandy
shore with the former plant, its most genial soil

being that in which there is a mixture of peat, or

other decayed marshy vegetable matter. No where
does the artichoke arrive at greater perfection

than in the Orkney islands, and this successful

culture is said to be consequent on the plentiful

supply of sea weed with which the ground is

annually dressed. •

Beckmann made very laborious researches to

ascertain the positive antiquity of the artichoke.

These discussions arc, however, more curious

than interesting. A commentator of Dioscor-

ides, Hermolaus Barbams, who died in 1494, re-

lates that this vegetable was first seen in the

Venice garden in 1473, at which time it was

very scarce. A few years previous to that time

it was, however, an object of cultivation in other

parts of Italy. It was introduced into Franco

at the beginning of the sixteenth century, and

not many years afterwards, during the reign of

Henry VIII., was first transplanted into our

gardens. In the Privy-Purse expences of this

it
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king we find several entries regarding artichokes.

Thus:—"Paied to a servant of maistcr Tresorer

in rewai'de for bringing Archecokks to tlie king's

grace to Yorke place, iiijs. iiijrf." A treatise,

written in the reign of Mary, on "the best set-

tynge and keepjTige of artichokes," is still pre-

served in the Harleian library, of which it forms

the 645th number. Tliough in very common
culture in this country this plant is not held in

as much estimation here as on the continent.

The artichoke has large thick perennial roots

and annual stems, rising to three feet or more in

height. The leaves are large and pinnatifid, or

cut in deep, horizontal, convex segments; these

are covered with an ash-coloured down. In the

midst of them rise the upright stalks, which

are surmounted by large, scaly heads, composed
of an involucrum, having numerous oval leaves

or scales, enclosing the florets, and placed on a

broad, fleshy receptacle; this, and the lower part

or talus of the scales, are the only edible portions

of the plant used in the early stage of their

growth, before the central leaves of the calyx
are separated, or the flowers in any way exposed.

A large portion of the centre is occupied by what

is vulgarly called the choke, which consists of

the young flowers and seed-down, having the

appearance of bristles or prickly filaments, and

from which the receptacle, or bottom, must be

entirely freed before it can be eaten.

Artichokes are most readily propagated by
offsets from the roots of the old plants, from

which they may be separated, and planted out

anew in March or April, when they have at-

tained a height of about five inches. They wiU

I)roduce a crop the same year, but not an abun-

dant one, commencing in August, and continuing
till November; the second yeai' they will be in

fuU bearing, and produce two months eai-lier.

Thus by planting fresh ofisets every year, a suc-

cession of artichokes may be obtained from June

to November. The old plants, however, will

continue productive for many years, provided
the ground be annually manured at the winter

dressing. But although the heads may be ob-

tained from roots twenty years old, they degen-
erate in size and abundance with the age of tlie

plant, and therefore it isEulvisable often to renew

the plantation.

The artichoke is one of those plants most par-
tial of drought. Once in the 17th century, and

again, about 1739, most of the artichokes in

England were destroyed by frost, but were re-

placed from France. There ai-e three varieties

in cultivation, the conical or oval, the globe
with a large dusky, purplish head; and the dwarf

globe, a smaller variety, but very prolific.
The Cardoon, fcynara cardunculus,J is a na-

tive of Candia, whence it was introduced into

England, but not until more than a century after

tlie artichoke. Its cultivation has never, how-

ever, been an object of much attention in Britain,

where it is considered of little value. On the

continent this vegetable takes a higher rank,
and is much more extensively used. The stems

of the young leaves, rendered mild and crisp by
blanching, ai-e the only edible parts of the plant;

these are stewed or used as an ingredient in

soups and in salads.

Tiie cardoon very much resembles the arti-

choke in appearance; but it is of a larger and

more regular growth.
ScoRZONERA (scorzoneva hispanica), is indi-

genous to Spain. It was introduced into this

coimtry some years after the skirret, and, like

it, was formerly more cultivated than it is at

present. Its root has not, however, the peculiar
sweetness of the latter, but is extremely delicate,

and when properly prepared makes so pleasant
an addition to the list of culinary vegetables,

that it appears to be unjustly excluded from our

gardens. It has shared the fate of those veget-

ables which, according to Beckmann, have been

banished by fashion ;

" for this tyrant, which

rules with universal sway, commands the taste,

as well as the smell, to consider as intolerable

articles to which our ancestora had a peculiar

attachment."

Scorzonera was first known on account of its

supposed medicinal properties, but was after-

wards cultivated as food in consequence of its

agi-eeable flavour. It was applied to this firsL

purpose, in the middle of the sixteenth century,

in Spain, where it was esteemed as an antidote

to the poison of a snake, called there scurzo. A
Moor, it is said, who had learnt in Africa that

this plant possessed so valuable a property,

availed himself of the knowledge in effecting

many cures with the juices of the leaves and

roots upon peasants who had, while mojving,

been bitten by these venomous reptiles ; but he

carefully concealed the plant, that he might re-

tain to himself all the honour and the profit at-

tendant on the discovery. He was, however,

clandestinely followed to the mountains, where

he was observed to collect this plant, to which

the name of scurzonera, or scorzonera, was then

given, from the name of the snake, the venom of

which it was believed to render innocuous. The

knowledge was quickly disseminated. Petrus

Cannizer transmitted the plant, together with a

drawing of it,*to John Oderick Melchion, phy-
sician to the queen of Bohemia ;

and he, in his

turn, lost no time in sending it to Matthioli,

who had not any previous knowledge of the

plant.* Soon after this Nicholas Monardes pub-

lished a tract, in which the particular virtue of

these roots was panegj'rized. It is probable that

in Spain their adaptation as an edible substance

was likewise first discovered ;
and thence, about

* JIatthloli Epiotol. Medicinal.
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tlie beginning of the seventeenth century, it was

introduced into France. The author of " Le

Jardinier Fran9oi3," who was a practical as well

as theoretical gardener, assigns to his own exer-

tions its first cultivation in the French gardens.

Scorzonera is at present much more used on the

continent than in this country; its medicinal

virtues are now, however, but little regarded.

This plant is a hardy perennial, with a. stem

from two to three feet long, and having yellow

flowers, which continue to bloom from June to

August. The lower leaves, which are linear and

pointed, are about eight or nine inches in length.

The root is thin and spindle-shaped, covered

with a dark brown skin, but white within, and

containing a milky juice.

Though tlie plants are perennial, producing
offsets from the crown of the root, it is better to

propagate from seeds, in the same manner in

which carrots are cultivated, since the offsets de-

generate from year to year, both in size and

quality. The roots, like those of parsnips, re-

main uninjured in the gi'ound throughout the

winter, and till they begin to put out fresh

leaves in the spring. The whole plant is some-

what bitter. To divest the roots of that quality,

they are scraped, and then steeped in water pre-

viously to their being made to undergo any cu-

linary process.
Lettuce (lactuca sativa). This plant also

belongs to the family compositse. It is a hardy
annual, introduced into English gardens in 1562,
but from what country is unknown. Some con-

sider it derived from one of the three species na-

tive to Britain, most probably from lactuca vi-

rosa, which it closely resembles.

The leaves are large, milky, frequently
wrinkled, pale gi'een, but varying in form in the

numerous varieties. The general name lactuca

is derived from the milky j uice which it contains.

This juice possesses a slightly narcotic principle,
which is in general elaborated only in small

quantities during the early stages of the plant,
but increases greatly as that advances towards

flowering. This juice is very bitter, and when
it becomes abundant, the plant ceases to be use-

ful.

The absolute quantity and strength of the

opiate portion of the juice most probably varies

both with the variety of the plant and with the
soil on which it is produced. In the strong-
scented wild lettuce (lactuca virosa) the narco-
tic juice is so abundant, and so acrid in itself, or
so mixed with other acrid principles, as almost
to brhig the plant within the class of vegetable
poisons.

The narcotic principle of lettuce-juice has been

long familiarly known. It is only very recently,
however, that this juice, inspissated, or the ex-
tract of lettuce, has found a place among our

pharmaceutic preparations, under the name of

Lactucarium. It is supposed to possess, though

in an inferior degree, the virtues of opium, with-

out producing the same deleterious effects ;
and

therefore it is held that it may be safely admin-

istered in cases where the more powerful medi-

cine is not desirable, or even admissible.

As soon as the flower-stems have attained a

considerable size and height, but before the

flowers begin to expand, a portion of the top is

cut oft'transversely. This operation is performed

when the sun has excited the plants into power-
ful action. The milky juice quickly exudes

from the wound, while the heat of the sun ren-

ders it immediately so viscid, that it does not

flow down in a fluid state, but concretes around

the part whence it issues, forming a brownish

scale, about the size of a sixpence. When it has

acquired the proper consistence it is removed,

and as the inspissated juice closes up the extre-

mities of the divided vessels, it is necessary to

cut off another small piece of the stem ; this

causes the escape of the juice again, and another

scale is formed. The same process is repeated as

long as the weather is favourable, or the plant

will yield any juice.

Under so variable an atmosphere as that of

Britain, a crop of this kind must be precarious,

unless in those places where there is generally a

week or two of settled drought about the warmest

period of the year, and where the cultivator has

sufficient local knowledge for enabling him to

time the state of his plants accordingly. Mr
Henderson, the Brechin cultivator, an intelligent

and experienced horticiilturist, states, that in

favourable years the lettuce-opium, notwith-

standing the trouble of collecting it, is much
more profitable than any other crop that comes

to maturity in so short a time, upon the same

breadtli of land.

Turner mentions the lettuce as being, in 1652,
not a rare or recently cultivated plant, but one

with which the public generally had been long
familiar. In the privy-purse expenses of Hemy
VIII., in 1530, we find that tlie gardener at

York Place received a reward for bringing "let-

tuze" and clierries to Hampton Court. Al-

though it cannot now be definitely ascertained

when or how this plant was first introduced into

England, wo are no doubt indebted for some of

its varieties to the Greek islands. The Cos let-

tuce, as its name indicates, is a native of the

island of Cos, and was most probably brought
thence into this country.
The culture of this plant is so simple, and it

requires so little space, that a garden of the most
humble dimensions is seldom found without hav-

ing a small nook appropriated to this cooling and

agreeable vegetable. There are many varieties

of the lettuce, very nearly twenty being enu-
merated as objects worthy of garden culture, and
each of them differing somewhat in colour, shape.
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or some other circumstance attending its grovi-th.

These, however, may all be ranged vmder two

distinctive heads, the cos and the cabbage lettuce.

The former grows upright, and its leaves are of

an oblong sliape ;
tlie latter has rounder leaves

folded together, and forming a low, full head,

spreading out close to the ground. When in

perfection for gathering, the leaves of both sorts

are lapped one over the other in a compact, close

order, forming what is usually called the heart,

tlie inner part of which, being thus excluded

from light and air, becomes nearly white. This

natural blanching is often assisted by artificial

means, and when the inner leaves begin to close,

the outer ones are tied round them with a piece

of bast.* The blanching prevents the formation

of the bitter or acrid principle, which is very

perceptible in all the varieties, if allowed to re-

main in the- ground and complete tlieir growth,
when the leaves expand and the flower-stalk

begins to ascend.

Lettuce being a liardy and free growing plant,

may be obtained early in the season, if sown in

a warm border, and protected from the frost

during the night. For early use the cabbage is

the best, as in tliat stage it is more delicate in

flavour than the otlier ; but when both liave ar-

rived at maturity, the cos is tlie most succu-

lent.

Endive (cichorium endivia), is aoundantly

cultivated, if not found wild, in China and Ja-

pan ; and thus tlie accounts that describe it as a

native of those countries, and as having been im-

ported into the West about the early part of the

sixteenth century, have probability on their side.

Few particulars of the history of this plant are,

however, known.
It is a hardy annual, producing a great stock

of leaves from the crown of the root. These

leaves are large, smooth on the surface, but much
divided into lobes, and toothed at the edge. The

flowering stem rises to the height of about two

feet, and the flowers, which are of a pale blue

colour, bloom in July and August. Like the

lettuce, its leaves are used as an edible before its

flowering stem begins to appear. These leaves

are very harsh and bitter when exposed to the

air ; they are therefore blanched, and if this be

properly performed, they become crisp and ten-

der, and retain only an agreeable bitterness.

Endive may be blanched for use by tying the

leaves together, by earthing up the plants, or by
covering them witli pots. By judicious culture

and a succession of sowing, endive may be ob-

tained during autumn, winter, and spring. It is

considered a valuable salad at a time when few
other vegetables are furnished for the table ;

and

• The material of Russia matting, made from the in-

ner bark of the lime tree, and whicli is a well known
eeaontUl in kitcbcn-gardcns.

it also serves as an ingredient in some other cu-

linary preparations.

Succory, Chicory, or Wild Endive (cicho-

rium intyhua). There is little doubt that the

cichorium, as mentioned by Theophrastus, in use

among the ancients, was the wild endive, since

the names by which tliis plant is known in all

the languages of modem Europe are merely cor-

ruptions of the original Greek word ;
while

there are different names in different countries

for the garden endive.

Succory is a hardy perennial plant, not un-

commonly growing about the edges of fields, in

those parts of England where the sub-soil is

lime. It will bear all the varieties of climate in

Europe, being cultivated from Italy to St Pe-

tersburgh. This plant has a strong and fleshy

root
;
the leaves have some resemblance to those

of endive, differing only in being narrower, more

feathery at the edges, and having the mid-rib

beset with hairs. The flowering stem rises much

higher, sometimes attaining to five feet in height;

the flowei-s are like those of the garden plant in

appearance, as well as in time of blooming.
This plant is not much valued or cultivated in

Britain. On the continent it is held in greater

esteem, and is used as an edible vegetable in a

variety of ways.
Both in France and England succory ias oc-

casionally been cultivated as food for cattle ;
it

is in a proper state for this purpose just as it is

coming into flower.

The root of this plant is used as a substitute

for coffee
;
and it is sometimes considered supe-

rior to the exotic berry. In many parts of Hol-

land and Germany this prepared root is used in

large quantities, either alone or mixed with coffee,

by those who cannot afford to indulge in the

latter luxury in its genuine state. Indeed, it

has been very recently introduced into this coun-

try as an addition which much improves the fla-

vour of coffee
;
but where economy is not the

consideration, it is not likely to gain much es-

teem. The succory root, when applied to this

purpose, is merely cut in pieces, and sufficiently

dried to admit of its being easily ground.
RuuBARB (rheum), belongs to the natural

family polygonem, and the class enneandria, and

order monogynia of Linnffius. Of this well

known plant there are several varieties. The

petioles ofrhubarb have a pleasant acidity ; these,

when peeled and cut into pieces, form no un-

worthy substitute for fruit in spring tarts
;
to

furnish a supply for which this plant is now

largely cultivated in the vicinity of the metro-

polis.

Several species of rheum are cultivated in Eng-
land. The root of the true rhubarb (rheumpal-

maium) is well known as a medicinal drug, and

for that purjtose has long been imported from

the Levant, though the particulai' plant, of which
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it, was the root, was not ascertained until 1758,

wlien it was first introduced and cultivated in

tliis country by Dr John Hope. It is a native

of some parts of Tartary, where the physical
characters of the climate are well adapted for

the perfecting of its root, the properties of which

are very fointly retained in countries where the

season of dormant vegetation is humid. Tliis

plant is of very handsome appearance. Its beau-

tiful palmate leaves distinguish it from the other

species ; but as the parts used for culinary pur-

poses, the footstalks of the radical loaves, are

much smaller than those of the other kinds, it is

not in general cultivation.

Mwih Khvharh, (rheum rhaponticum,) is also

a native of Asia, but of what particular part is

not known, neither is the time of its introduction

ascertained; we find it mentioned by Tusser so

earlyas 1573, as being then cultivated in England.
The leaves of this species are blunt and smooth,

with red veins; the footstalks have also a red

tinge, thoyhave a groove or furrowon theirupper
sides, and are rounded at the edges.

Tlie Ili/hrid Rhubarb, (rheum ht/hridum,) is

a native of more northern parts of Asia tlian the

others, and is of more recent introduction into

Britain. It was first cultivated in this country

by Dr Fothergill in 1778, but it did not come
into general use as a culinary vegetable till sev-

eral years after, having been introduced in our

kitchen-gardens for this purpose about thirty

years back. This plant is of a much more lively

green than the former species. Tlie leaves are

slightly heart-shaped and very large, being, in

favourable soils and under good culture, some-
times as much as four feet in length, including
the footstalk. In the Gardener's Magazine for

February, 1829, we find a notice of a plant of

this species, the leaves of which attained to great
dimensions. One leaf being cut, with its petiole,
was found to weigh four pounds. The circumfer-

ence of the leaf, not including its foot-stalk, mea-
sured twenty-one feet three inches; its diameter,
three feet ten inches; length of leaf, including
the petiole, five feet two inches, and length of

petiole, one foot four inches. The stalks of the

hybrid are much more succulent, as well as

larger, than those of the monk rhubarb, which,
therefore, cause it to be the preferable species for

cultivation, although rheum undulatum, called

by gardeners Buck's Rh., and the Elford Rh.,
has been found the finest in flavour.

Rhubarb is very easily cultivated, and though
it occupies much space, the produce, under pro-
per treatment, is very considerable. The petioles
obtained from it will furnish a greater supply of
material for tarts than the fruit of either apple
or gooseberry-trees occupying an equal breadth
of ground. It may, therefore, be considered as

a good plant for the cottage garden, more es-

pecially as it comes into productive bearing in

the earliest spring, a time when fresh fruit can-

not be obtained.

New plantations may be raised either by sow-

ing the seeds or parting the roots. The latter is

not, however, an eligible mode of culture. As
in most cultivated plants, the produce of a sucker

is, when it has to make its own root, always in-

ferior in vegetative power to that which is ori-

ginally from the seed, and vigorous vegetation

is the quality most sought for in rhubarb; the

flowering stems should be removed, except in

such plants as may be wanted for seed. If the

seeds are sown in spring, the plants will be ready
for planting out in autumn, and will come up
strong enough for use the next spring, after which

the plantation will last for many years. The

plants of the hybrid kind require from two feet

and a half to three feet of space for each, and

those of the other species about a foot less; but

the superior produce of the former, under fa-

vourable circumstances, will more than compen-
sate for the greater breadth required.

ANGELICA, (angelica archangelica,) is occa-

sionally to he found native in cold and moist

places of Scotland; hut it is more abundant in

countries farther to the north, as in Lapland and

Iceland. This plant was formerly much more

in repute than it is at present. It may be in-

ferred from its common name of angelica, as

well as from another name,
" The Holy Ghost,"

which was sometimes given to it, that supersti-

tious virtues were imputed to it. The chief of

these virtues was driving away the pestilence,

for which general cleanliness has proved to be a

better preventive than all the charms which ever

were named.

Its stem was formerly blanched and eaten like

celery, but the use of this plant in the present

day as an English edible is mostly confined to

confectionary, for which purpose the young and

tender stalks are candied. The roots, seeds, and

leaves, are sometimes, though not very com-

monly in modem practice, used in medical pre-

parations. The whole plant is highly aromatic.

In Lapland the inhabitants consider the stalks

of angelica as a great delicacy. These are

gathered before flowering; the leaves being strip-

ped off and the peel removed, the remainder is

eaten with much relish. This is a favourite

plant with the Laplanders, wlio have given so

many names to it, according to the different

stages of its growth, as to occasion much con-

fusion to a stranger.

Sorrel, (rumex acetosa.) An indigenous

perennial plant, very common in meadows and
moist places. The root leaves have long foot-

stalks, are narrow shaped, blunt, and are marked
with two or three large teeth at the base : the

upper leaves are sessile and acute. There are

several varieties of this species; the broad-leaved

is the most succulent.
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The French sorrel, or round leaved, is the

ntincx saitatus, with somewhat hastate blunt

leaves, cultivated in gardens.
Both sorts are used in soups, sauces, and salads;

and by the French and Dutch as a spinach.
The succulent stalks may also be used like those

of rhubarb for tarts.

CHAP. XXXIII.

LKGUMINOTO PLANTS,—THE PEA, BEAN, KIDNEY-

BEAN, VETCH, LENTIL, LUCERN, CLOVER, &C.

There is a great variety of most important

plants which have been grouped under the na-

tural family Leguminosce.
The form of the' corolla called in.

papilionaceous, from its shape

resembling a butterfly, char-

acterises a large number, as the

pea tribe; and the pinnate
leaves and pods include the

remainder, as the mimos8e,and
similar shrubs. Though there

is thus a marked resemblance

in structure, yet the family in-

cludes plants possessing very opposite properties,
some being bland and nutritious, as the pea, bean,
and others of the same tribe; while others are pur-
gative, emetic, and otherwise highly stimulating
to the animal system. As objects of ornament

many are possessed of unrivalled beauty; such,

among the trees and shrubs, are the laburnum,
robinia, cytisus, and amorpha; among hardy
climbing plants the far-famed glycone of China,
and its sister of North America, with the num-
erous more lowly herbaceous families of vicia

andlathyrus; the numerous kinds of lupines and

astragalus. Great, however, as is the beauty of

these plants of the temperate regions, it must

give way before the splendour and elegance of

similar inhabitants of the tropics. The flowers

of the erythrina or coral tree, are of the deepest

crimson, and wave in profiision upon some of

the loftiest trees of the forest. The bauhinias,
with their snake-like stems and turn leaves, hang
in festoons of flowers from branch to branch of
other trees, and are only rivalled by the less

vigorous and elegant, but more richly coloured

blossoms of the caqjofagus. But all these, with
their broad foliage and gaudy colours, are far

surpassed by the rugged trunks, light trembling
foliage, and golden flowers of the mimosa, which
cast a rich glow over even the most sterile deserts

of burning Africa. While the tropical forests

are thus adorned, the meadows and pastures of
the same latitudes are enamelled with the flowers

of myriads of hydesarumous and sensitive plants,

shrinking on the slightest external touch, like

beings of a higher and animated order. As in

our own country, the gayest part of our scenery

is in many places indebted to the yellow blos-

soms of our furze and broom; so in those regions

other leguminosie, as the liparia, barbonia, as-

palathus, davisias, and aoluses, spread profusely

their gay blossoms to the common gaze. The

trees of this family have a very hard and durable

wood, of a yellow tinge, sometimes passing into

green, as in the laburnum and Brazil wood.

The pulses, vetches, and similar families, all

afford seeds containing a farinaceous matter, some

with a considerable quantity of oil. The pulp

of the tamarind and other mimosie, are more or

less purgative, and are used in medicine. The

leaves of senna also afford a well known purga-

tive. The astringent substance called catechu,

is the expressed juice of a mimosa, as well as

the gums tragacanth and Arabic, the latter being

of a bland, mucilaginous nature.

Several of the same tribe yield balsams, as the

balsam of Tolu and Copaiva. Indigo, liquorice,

logwood, are all derived from plants of this

family.
The LiguminossE are included in the class

Diadelphia, order Decandria, of Linnseus. The

family has been arranged into three natural

tribes, thus :

1. Papilionacem. The corolla formed of five

unequal petals, constituting the irregular or pa-

pilionaceous corolla, with the stamina generally

diadelphous, as the bean, robinia, astragalus,

&c.

2. CassiecB. Corolla generally formed of five

regular petals; the ten stamina usually free, a

cassia, bauhinia, &c.

3. Mimosw. Containing the apetalous genera,

furnished with acalcyform involucrum; stamina

very numerous, and free, as the mimosa, acacia,

inga.

As we shall consider many of the genera of

this family under other heads, we confine our

descriptions at present to the liguminous plants

used as food.

The Legumes, or Pulses, are, perhaps, next to

the cerealia and the potato, the most important
of esculent vegetables. They are numerous,
most universally diffused, and many which are

not applicable for human food can still be ad-

vantageously used as nourishment for domestic

animals.

The whole of the edible legumes, with the

exception of some of the species which grow on

trees, have papilionaceous flowers. The seeds

are contained in an oblong legumen, or pod,

consisting of two valves, on the upper suture of

which they are placed alternately on each side.

These seeds, in germinating, have no power of

pushing forth more than one stem, as in the case

of the cercaliu, so that the pea does not tiUer,
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but thn biuls on the stem produce fertile

branches.

It is said that carbonic acid gas is generated

in great abundance wlien leguminous plants are

in tl\e highest vigour of vegetation. The quan-

tity of this gas which is then given out, and

more especially during the period of flowering,

is very considerable, and being heavier than at-

mospheric air, it is can-ied along the surface of

the earth into pits and cavities, in the same

manner as a ilood of water would be cari'ied,

only that its effects are the Bole indications of

its presence.

It is said that miners, in fertile districts where

legumes are extensively cultivated, are but too

well aware of the production of this mephitic

gas, of the noxious effects of which they are

sometimes made fatally sensible. Under par-

ticular states of the weather, which are known
to the overseers from experience and observation,

the men do not then go to work until a fire-

grate has been let doAvn in one of the ventilation

jiits, as deep as the rooms or galleries in whicli

the operations are to be carried on. If the fire

in the grate will not burn, of course their labours

are suspended, until, by the play of the atmos-

pheric current between pits at different eleva-

tions, the superabundant carbonic acid gas is re-

moved.

The principal legumes cultivated in Britain

are the pea, the bean, and the kidney-bean;

which, according to the analyses that have been

made, contain quantities of nutritive matter,

diminishing in the order in which they have

been enumerated, and all of them much less than

any of the cerealia.

Peas contain fifty-seven and a half per cent,

of nutritive matter, a proportion of which is

saccharine. Beans have very nearly as much

nutriment, but it is not entirely composed of

the same principles. No saccharine matter ready
formed is found in this vegetable, which is con-

sidered a coarse though nutritive esculent.

Kidney-beans do not contain more than nine

per cent, of nutritive matter.

The Pea (pimm), from the Celtic word pis,
a pea, is a climbing plant, furnished with ten-

drils, issuing from the terminations of the com-

pound leaves, and which, clinging round bodies

in their vicinity, afford support to the otherwise

recumbent stems. Tliere are several species, and
a great many varieties of the pea. Among the

species are, the common pea, pisum sativum; the
sea T^, pisum maritimum; the Cape Horn pea,

pisum Americanum; the yellow-flowering pea,

jnsum ocltrus. The varieties of the common pea
are numerous, and differ widely among them-
selves from the early /rame, a low plant, bearing
only one white blossom on each footstalk to tlie

crown, bearing heavy pink blossoms on a termi-

nating corymb. The rouncival grows ten or

twelve feet high, and the imperial not two feet.

The sugar pea has pods, in which the inner film

is wanting, or much loss tough than usual, which

admits of boiling the pods entire, and eating them

in the same manner as kidney beans.

The Common Pea (pisum sativum ). liike

many of our most familiar domestic vegetables,

the period of the introduction into Britain, or

even the native country of this vegetable, is in-

volved in obscurity. It is probable, however,

that it was introduced into Britain from the

warmer parts of Europe, and may have been

brought to these from Egypt and Syria. It is

kno\\-n in India, China, and Cochin China ;
but

it is not very plentiful in those places, and there

is no evidence of its being a native plant. It is

more abundant in the Japan isles, the climate

and soil of which agree better with its habits;

and therefore there is reason to conclude that it

is not a native of veiy dry and burning regions ;

neitlier is it the offspring of very frigid climes,

since it is soon affected by cold, severe weather,

and the leaves become blackened by the autum-

nal frosts.

Historical evidence would make it appear that

both the pea and the bean must not only have

been introduced, but extensively cultivated, in

some parts of Scotland, as well as in England,
at a very early period. It is on record, that

when the English forces were besieging a castle

in Lothian, in the year 1299, their supply of pro-
visions was exhausted, and their only resource

was in the peas and beans of the surrounding
fields. This circumstance would lead to a belief

that the pea was then one of the staple articles

of produce for human food.

The more delicate kinds, however, do not ap-

pear to have been cultivated in England until a

much later period, since Fuller informs us that

peas, in the time of queen Elizabeth, were

brought from Holland, and were "
fit dainties

for ladies, they came so far, and cost so dear."

In the reign of Henry VIII., too, the pea would

appear to be somewhat of a rarity, as in the

privy purse expenses of that king is an entry,
"
paied to a man in rewarde for bringing pescodds

to the king's grace, iiiJ5. y'md." From a song,

however, called " London Lyckpeny," made in

the time of Henry VI., peacods appear to have

been commonly sold in London :

" Then unto London I dyde me hye.
Of all the land it bcaryeth the pryse ;

' Gode pcscodc,' one began to cry."

At Windsor there is a street called "
Peascod,"

mentioned by that name in old documents.

The use of the pea as an esculent, both in its

green and its dried state, is too familiar to need

description. Tliis plant is annually cultivated

to a great extent in Britain
; perhaps, since the

more general introduction of the potato, a dimi-
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nution of peas culture may have taken place in

the poorer districts ;
but peas are always in con-

stant requisition in this country. They are con-

sumed in immense quantities as sea-provisions ;

they are likewise largely supplied to hospitals,

infirmaries, and work-houses, and are in familiar

use in every private family.

The principal varieties of the common pea are

the white or yellow, and the gray. Soil and

culture have probably produced all the varieties

under the two sorts, different as they now are,

both in their coloure and their qualities, and

even in the number of flowers and pods growing
from each peduncle.

Among gray peas, where much attention has

not been paid to the purity of the seed, it is not

unusual to find several shades of colour, from a

deep purple, almost approaching to a black,

to a very pale or nearly white hue. In even the

same parcel, some seeds are gray, some mottled,

and others pui-ple.

The white and yellow peas are distinguished

as garden peas and field peas. The former being
the choice sorts, are raised by more careful and

expensive culture for the purpose of being eaten

green ;
the latter, inferior chiefly on account of

the manner of their being raised, are allowed to

come to maturity.
The sub-varieties of the common pea are never-

ending. These have obtained their names, some

from imaginary qualities, some from the peculiar

mode of culture, others from the persons who
first produced them, and some from more fanci-

ful distinctions. Of those no less than twenty-
two are enumerated as being objects of garden

culture, differing in the colour of the flowers,

height of the haulm or stalk, time of coming to

maturity, produce of legumes, or size and flavour

of the seeds. The varieties are in different de-

grees tender or hardy ; if, then, a due regard be

paid to the choice of soil and situation, and the

time of sowing most favourable to the respective

kinds, the success of the crop may, in a great

measure, be commanded.
The most useful varieties are :

Dwarfgrowing Peas—early.

Early Frame.

Early Warwick.

Early Charlton.
'

Bishop's Early Dwarf.

Dwarf Spanish.
I

Tall growing Peas,

Tall Marrowfat.

Knight's Tall Marrowfat.
Green Imperial.

Wellington.

Eg*?-

Tall Crooked Sugar.

The varieties of the garden peas may, there-

fore, be divided into early and late. The former

are distinguished as being more slender in the

plant, and less abundant in the crop, but they
are more hardy, and can better withstand the

cold weather; while some kinds admit better of

being forced, and thus can be produced at the

earliest approach of summer, as the gi-and ve-

getable luxury of the season. The late sorts are

more vigorous and more productive, both in the

number of the pods and the size of the grain ;

and as they come to maturity by the natural

heat of the season, and in a free change and cir-

culation of the air, they are more rich and sac-

charine. Thus it happens, as is the case with

many other articles of human food, that green

peas are really of the best quality when they are

so cheap that they may be purchased by the

people generally.
The pea goes through all the stages of its ve-

getation in a very brief period. More than one

instance is on record of a crop being obtained

from seed matured the same season. Some

Spanish dwarf peas were sown in February, and

the crop was reaped the first week in July;
some of the pods were left to mature their seed,

which, when sufficiently ripe, were again com-
mitted to the earth on the same piece of ground,
and a second crop was reaped on the 27th of

September.
To obtain the very earliest crops, the seeds are

sown in a dry soil, about the end of October ; in

favourable situations and seasons they stand

through the winter, and if the spring be a for.'

ward one, they may be ready forgathering about

the end of May. They are a precarious crop,

however, and do not pay the cultivator, unless

they are produced so early as to command a very

high price. In consequence of the uncertainty
of the winter, in places where the demand is such

as to bear the expense, the earliest peas are

brought forward in hot-beds.

The gi'ay, or field pea, so much cultivated in

agriculture, is by some considered as a distinct

species, though it is obviously a mere variety,*
not farther removed from the frame pea than is

the blue Prussian, or the crown pea. A dry
soil and season are essential for a good crop, un-

less the plants can be supported by sticks, like

the garden crops. The seed is chiefly used for

feeding pigs, and splitting for soup. In boiling

split peas some samples, without reference to va-

riety, fall or moulder do^vn freely into pulp,
while others continue to maintain their form

;

the former are called boilers. Tliis pi-operty of

boiling depends on the soil. Stiff'land, or sandy

land, thaf has been limed or marled, uniformly

produces peas that will not melt in boiling, no
matter what the variety may be. Peas straw,

cut green and dried, is reckoned as nourishing
as hay, and is considered as excellent for sheep,

• Loudou.
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The produce of pcf^s in flour is as three to two

of the bulk in grain, and husked and split for

soups, as four to two. A thousand parts of pea
flour afforded Sir H. Davy 574 parts of nutritive

or soluble matter; that is, .501 of mucilage, 22

of sugar, .3.5 of gluten, and 16 of ...'xtract or in-

soluble matter.

Of field peas there are several varieties. The
dark sorts are generally the longest in coming to

maturity, and they have the rankest flavour. In

fivourable places, if they are sown in autumn,
and cleared the instant they are ripe, they may
be followed by turnips the same year; but if the

sowing is delayed till after Christmas, the ground
will not be free in time for any crop save winter

wheat. A crop of peas is considered to improve
the soil, especially for turnips. But it is not on

the whole very profitable, unless upon very rich

loams, in which situation they are often^own
with beans, and the produce used as food for

stock. The bean-stalks, from their greater

strength, prevent the peas from lodging.
The Pisum Americanum is a biennial plant,

which was found growing at Cape Horn by some
of the people attached to Lord Anson's expedi-
tion. This fresh pulse was a most welcome ad-

dition to the ordinary sea provisions, and under

such circumstances it appeared to be of more ex-

cellent flavour than the common pea. It was

accordingly brought home and propagated ; but

was soon found not to equal even the worst sort

of those which were already in cultivation, and
it is now only preserved in botanical collections.

The flowers are blue, each peduncle sustaining
four or five flowers, the pods taper, and the seeds

are very small.

The yellow flowering pea is found in a wild

state in the corn-fields of Sicily and some parts
of Italy ;

but is here merely preserved in botanic

gardens for the sake of variety. The peduncles
have but one flower each, and the pods and seeds

are larger than those of the sea-pea. They are

sometimes eaten; but they are coarse and of

little value.

The Sea Pea (pisum maritimum) . This plant
is a native of Britain, is a perennial, and grows
among loose stones by the sea shore. The seeds

have a bitter and unpleasant taste
; yet, accord-

ing to Turner, in former times of scarcity they
were used extensively as food.

The Bean (vicia faba), has been cultivated

in Britain from very remote antiquity, having
been in all probability introduced into this coun-

try by the Romans. It is said to have originated
in Egypt; perhaps because the Greeks, from
whom we have the earliest accounts of it, re-

ceived it from that country as a cultivated ve-

getable. Some travellers affirm that the bean is

found growing wild in Persia, near the shores of

the Caspian ; but that part of Asia has been sub-

jected to so many fluctuations, to so many alter-

nations of culture and destruction, that it is not

ea.sy to decide whether any plants which may
be discovered vegetating spontaneously be really

indigenous, or only the remains of a former cul-

tivation. In many parts of Britain, where all

other raemoriiils of former habitations and cul-

ture have been swept away, certain plants are

found growing which a traveller passing hastily

over the country would very naturally describe

as indigenous, since of their introduction the

present inhabitants of the vicinity could most

probably give him no account, but which, from

historj' and the nature of the plants themselves,

are known to be exotics introduced at a specific

time.

Beans are cultivated over many countries, as

far to the eastward as Cliina and Japan, and

they are very generally used as an esculent in

many parts of Africa. From its northern coast

some of the more valuable varieties were trans-

planted by the Moors into Spain, and by the

Portuguese into their own country.
This plant is grown abundantly in Barbary,

where it is usually fuU-podded at the latter end

of February, and continues in bearing during
the whole of spring. When stewed with oil and

garlic, beans form, according to' Shaw, the prin-

cipal food of persons of all classes.

The bean in its green state is well known as

a culinary vegetable. When mature and dried

it is never used as human food in this country ;

but is then considered good, though coarse, nour-

ishment for labouring horses. Campbell, in hia

Political Survey, published in 1774, mentions,

that " beans are exported for the food of the ne-

groes in our plantations, and are employed in

feeding horses at home
;
so that altogether they

are in daily use, and most certainly turn to a

very considerable amount." King stated the

annual consumption of beans at that period to

be four millions, and of peas seven millions of

bushels. Campbell, indeed, considered this es-

timate to be excessive
;
but if it at all approxi-

mates to the truth, it shows that these legumes
were then cultivated to a very great extent.

Provisions for this unhappy race ofhuman beings

are in the present day somewhat better selected,

and horse-beans do not any longer form an article

of export to the colonies.

All the cultivated beans are annuals, having

upright fibrous stems, rising from two to four

feet high. The flowers are usually white, with

a black spot in the middle of the wing ;
these

are succeeded by long thick legumes, woolly

within, and enclosing large flat seeds. These

flowers are very fragrant ;
and the rich perfume

of a bean-field, when the plants are in full blos-

som, is as familiar as it is delightful to all lovers

of simple rural pleasures. The popular division

of the several varieties is, like that of peas,

into field beans and garden beans ; the same va-

2 u
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riety is, however, often cultivated in both situa-

tions. The earliest garden bean is a small seeded

kind called the mazagan. The large variety,
called the " Windsor bean," is said to have been

first cultivated in that neighbourhood by some
of the Dutch gardeners who came over at the

revolution. There is a field near Eton still

called " the Dutchman's garden."
Beans are propagated by seed sown in rows

from two to three feet asunder, either by the

dibble or by drilling ; the early kinds in Octo-

ber, and from December to January inclusive.

The main crop is sown in March and April, and

the several varieties are continued in monthly
succession until July. For late crops the seeds,

previously to being used, are soaked for several

hours in soft water. Some cultivators cut off

the tops of the plants when in bloom, which ope-
ration is supposed to promote an earlier and

more abundant production of well filled legumes;
while a very late crop may be obtained by cut-

ting down the plants, as soon as they are in

flower, to within a few inches of the base. New
stalks spring from the roots, and yield pods at

an advanced period of the year.
The field bean, of which there is a larger and

smaller sort, the latter called ticks, is sown in

drills by a machine, so as to admit of horse-hoe-

ing, and otherwise ploughing or stirring up be-

tween the rows. By this means a larger crop is

produced, and the land cleaned and brought into

a better state for a succeeding corn crop. Beans

are excellent food for hard working horses, and

for fattening hogs for bacon. The flour of beans

and peas is more nutritive than that of oats, but

less easy of digestion. A bushel of beans is sup-

posed to yield fourteen pounds more of flour than

a bushel of oats ; and a bushel of peas eighteen

pounds more, or, according to some, twenty

pounds. A thousand parts of bean-flour were

found by Sir H. Davy to yield 570 parts of nu-

tritive matter, of which 426 were mucilage and

starch, 103 gluten, and 41 extract.

The bean, though a coarser plant than the pea,
is much more liable both to disease and to the

depredations Qf insects. When the plants be-

come sickly, frbm an unfavourable soil or season,

small fungi are apt to form withinside the epi-

dermis, such as the nestling spheria (sphmria

nidula), upon the roots, and the bean blight

(wedo faboe) upon the stems and leaves.

Though these are most probably the conse-

quence of a diseased state of the plants, they so

destroy the epidermis as to render recovery im-

possible, and the crop is greatly injured or alto-

gether destroyed. The black aphis also often

commits terrible havoc. It generally appears
first in the young leaves of the top, and therefore

may be removed by a little timely care without

injuring the plants ;
but if once it is allowed time

to establish itself, it is very difficult oferadication, i

Several other species of ticia are found grow-

ing wild in Britain, known as vetches or tares.

Thus, vicia st/hatica and v. cracca are not unfre-

quent in meadows, and are considered as valu-

able herbage plants. They yield a great bulk of

fodder, which is reckoned very nutritious. Some

agriculturists have proposed to cultivate these

alone ; but Curtis remarks, that they would pro-

bably in that case choke themselves for want of

support.
Tlie Vida Sativa, the winter and summer tare,

is also a valuable agricultural plant. Some con-

sider the winter variety as a distinct species; but

Martyn proved, by cultivating both, that they
were not even very distinct varieties. The win-

ter variety is sown in September or October, and

the summer at different periods from February
to June, for successive cuttings. The soU re-

quires to be in good condition, otherwise they
will not grow to great luxuriance. On a good
soil they will yield ten or twelve tons per acre.

The crop is seldom left to ripen its seeds but

when seeds are wanted. The only use of these

is to feed pigeons or poultry.
The Kidney-Bean fphaseolusj, is so called

from phaseliis, a little boat, which the pods very
much resemble. Two species are cultivated in

England, both natives of warm countries, and

though they grow and pod well in Britain dur-

ing the warm months, they will neither bear the

frosts of early spring, nor those of late autumn.

The dwarf kidney-bean (phaseolus vulgaris), a

native of India, but erroneously called the French

bean, is mentioned as being in common cultiva-

tion in England in the year 1597. The species

called the runner (phaseolus muUiflorusJ was

introduced from South America in the year 1G33.

It is supposed that the scarlet variety, which

grows so tall and is so prolific, was first culti-

vated about that time by Tradescant, the cele-

brated gardener at Lambeth. It was then, we
are told, in so great repute for its flowers, that

they formed the leading ornament in the nose-

gays of the ladies; and it seems to have kept its

place only as an ornamental plant for nearly a

hundred years, as its legumes were seldom used

as an edible substance until brought into notice

by Miller of Chelsea, in the eighteenth century.
The general characteristics of the two species

are the same. The leaves are ternate, attached

to long petioles; and the flowers, differing in

colour according to the variety, grow on racemes

or short lateral branches, coming out from one

common peduncle. These are succeeded by ob-

long pods, containing shining seeds of a kidney

sliape.

The stems are more or less voluble in all
; but

those of the dwarf kind are of very low growth,
and require no support. The stalks of the run-

ners ascend eight or ten feet, and, therefore, either

tall sticks are provided around which they may
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yrhiJ, or they are planted near a building or fence

frniii wliich slender cords are suspended, and the

flexile steins as they rise clasp and entwine them-
selves with these. " It deserves notice, that in

their voluble habit of growth the tendrils turn

to the right, or in a direction contrary to the ap-

parent diurnal course of the sun. This aberra-

tion from the common habit of plants has been

accounted for by supposing that the native cli-

mate of the scarlet runner will be found to lie

Bouth of the equator, and that the pbint, although
removed to the northern hemisphere, is stiU obe-

dient to the course originally assigned to it,

turning in a direction which in its native climate

would be towards the sun." *

Both species are tender plants, and seldom

thrive if they are sown very early in the season
;

but in fovourable weather they are prolific

bearers, especially the scarlet runner, which for

a long continuance yields a plentiful crop from
one sowing. Though generally supposed to be

annuals, the runner is in fact a biennial, fresh

shoots springing up from the root the second

year.
In England, only the immature pod is used as

a legume. The ripe seeds known by the name
of haricots are prepared in various ways as a fa-

vourite edible in France, where the dwarf white

kidney-bean is extensively cultivated as a field

crop, to furnish a supply of their seeds, which
are in so constant demand. The seeds of the

Dutch runners, which are larger than these, and
of a superior quality, are made into a kind of

soup, which is held in much esteem in Holland.

The leaves likewise of the kidney-bean affbrd

when boiled a culinary vegetable which the Nu-
bians consider an excellent esculent.

Some varieties of the kidney-bean are found
in cultivation throughout almost every civilized

country of the western as well as the eastern

hemisphere. The small black beans called fri-

coUis, which are in general demand all over

]\Iexico, are no doubt a kind of kidney-bean.
Recent travellers in that country relate that im-
mense fields of these are under cultivation for

the supply of the large cities, where they form a

part of every meal, and are not only in great fa-

vour with the inhabitants, but are considered

excellent even by strangers.
Another species, the Snail Flower (pTiaseolus

caracalla), so named from the Celtic caracalla,
a hood or head dress, is a very curious plant, and
will grow and flower freely if kept clear from
the red spiders. This species was brought by
the Portuguese from South America, and thus
introduced into the gardens of Europe.
Among the productions of Bomou, Major

Denham enumerates four kinds of beans, which
are raised in great quantities, called mussaqm,

* Loud. Ency. of Gardening.

marya, Meeny, and kimmav, all known by the

general name oi gafooly. These are eaten I)y the

slaves and the poorer people. A paste com-

pounded from beans and fish was the only eat-

able the Major and his companions could find in

the towns near the river.

TuE Lentil (ermim), is a small climbing

plant, with weak stalks, about a foot and a half

high. The leaves are winged, and each is ter-

minated by a tendril. The flowers, of a pale

purple colour, are succeeded by short flat pods,

containing two or three flat round seeds. Ano-

ther sort, distinguished as the French lentil, is

of much larger growth than the former, and al-

together more worthy of cultivation. These

plants are rarely raised in England, and then

only as food for cattle. In most parts of the

continent they are cultivated for the use of man,
and the seeds are made into soxips, or become an

ingredient in other culinary preparations. They
are readily softened by, and mixed with, water,

forming with it a pottage of a chocolate colour.

In Catholic countries, where the formulary of

the church enjoins a number of meagre days,
such plants as the kidney-bean and the lentil are

more cultivated than they are in countries where

the religion of the people does not prescribe the

same observances. In England there are no

fasts scattered through the year on which the

people are expected to subsist upon pulse with

the addition of vegetable oils. The use of hari-

cots and lentils is therefore but little known in

this country.
The Chick Pea, (cicer arictinum,) is another

small legume which is occasionally cultivated in

the south of Europe, especially in Spain, where
it is used as a dyeing ingredient as well as an

article of food. It is known there, and on the

opposite coast of the Mediterranean, by the name
of garavance or gananzos. These seeds do not,

like most other pulse, become of a soft and pulpy
consistence by boiling, and therefore they never

constitute a disli by themselves, but are strewed

singly as a garnish over certain savoury viands,

and form part of the olla, a dish composed of

bacon, cabbage, pumpkin, and garvanzos, with
which a Spanish dinner almost invariably com-
mences. The chick pea, when parched, has been

much esteemed among many nations from the

earliest periods of history, and in that state it

still continues an article of gi'eat consumption.

According to Bellonius, this pea was the parched

pulse which formed the common provision
of the Hebrews when they took the field; and
Cassianus supposes it to have been the toiTified

seed mentioned by Plautus and Aristophanes.
The frictum cicer seems also to have constituted

a part of the usual food of the lower orders at

Rome.
In those warm and arid countries where tra-

vellers are constrained to carry their scanty pro-
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visions with them across vast desert tracts, they

gladly supply themselves with small dried sub-

stances which require much mastication, and
thus stimulate the salivary glands. Under these

circumstances parched chick-peas, or leblebhy, are

in great demand, and are as common in the shops
ns biscuits in those of England. In Grand Cairo

and Damascus there are many persons who make
it their sole business to fry peas, for the supply
of those who traverse the desert.

The seeds of the kerkedan, a small shrub
found growing wild and sometimes cultivated in

the north of Nubia, are made into a kind of

bread, and form the principal food of the Ker-
rarish Arabs; and a decoction of the roasted

grains is used as a substitute for coffee. Another

shrub, called symka, indigenous to the same

country, produces legumes resembling peas, and

containing round rose-coloured seeds which af-

ford excellent nourishment for camels, and are,

when green, employed as human food. These

likewise the "Arabs collect and dry, and by hard

boUing obtain from them an oil which they use

instead of butter to grease their hair and bodies."

Various descriptions of pulse are cultivated in

the East, but these are seldom of a large growth.
The culture of smaller legumes as human food,

similarly with that of the millets and other

small-seeded gi-ains, is adapted only to that state

of society in which the money-price of labour

is low, and yet where the climate and other con-

curring circumstances are obstacles to the culti-

vation of the more valuable kinds of vegetables.
Moisture and heat, as well as a soil comparatively

rich, are required for the production of rice; and
the cerealia grown in more temperate climates

cannot be raised unless there be either a suffi-

ciency of manure, which cannot be procured
without an abundant stock of domesticated ani-

mals, or a natural richness of soil, which is in-

compatible with dry land in a warm climate.

In the elevated parts of India which he out of

the direction of the periodical rains, a scanty ir-

rigation can at best be obtained, and that only

by sinking deep wells, or by constructing tanks

and reservoirs at a great expence; where these

imperfect means are not within reach, the ground
is scarcely ever moistened, as probably a shower
of rain does not fall during six months. Under
these circumstances the cultivation of pulse is

resorted to as a matter of necessity, and the

smaller and the more hardy tliese are, the more
certain is the prospect of their yielding a crop.
In sultry climates there is often a portion of

humidity which plays in the atmosphere, and
which will form dew upon the leaves of a plant,
when the evaporative power of the naked and
baked earth is so great that not a condensed drop
will settle upon it, or a trace of moisture be
found. From this cause dew may be seen early
in the morning spangling the verdant lawn when

there is no humidity whatever upon the gravel

walk; and upon a bumt-up heath, any plant
which may have preserved its greenness, will at-

tract moisture, when the withered grass con-

tinues perfectly dry. The pulses which are

sown in the rainless parts of India, not only

preserve themselves, but often aid in preservii^

millet and other small grain with which they
are mixed. When the Hindu, in his simple

husbandry, sows several kinds of seed on the

same land, he does not therefore give a proof of

his ignorance of the art. There is in it a little

of the schooling of experience, the practical

knowledge of the climate with which he has to

deal. He sows his small grain in order that he

may have a good crop if the season should send

him rain; and he at the same time sows pulse in

order that he may not only reap pulse in the

event of a drought, but that he may even then

perhaps obtain with it a little accompanying

grain.*
The Lupine, (lupinus.) The name of this

well known plant is said to be derived from lupus

(a wolf), because it devours, as it were, all the

fertility of the soil; but this seems a very doubt-

ful explanation. These plants, of which there

are several species and varieties, are border flowers

in much esteem in gardens for their velvet-like

leaves and fine large flowers. They are vigorous

growing plants, and if cultivated in the fields

would afford the agriculturist a considerable

bulk of herbage.
The white lupine is supposed to be the species

that was cultivated for tliis purpose by the Ro-

mans, though the yellow species is what is grown
in the fields in the present day in Italy, as human
food. In the south of France the same plant is

grown in the extensive plains of dry, poor soil

of that country, as a meliorating crop, to be

ploughed in where red manure is to be procured,

and where clover or other herbage would not

grow. The perennial and ligneous species may
be increased by pieces of the root, but they aU

seed freely.

Bitter Vktch, (orobiis.) This tribe, of which

there are several species common in the fields of

Britain, are easily known by their yellow and

white papilionaceous blossoms.

The orobtts luteus Haller considers as one of

the handsomest of the papilionaceous family.

Orohus tuberosus, according to Lightfoot, is in

great esteem among the highlanders of Scotland

for the tubercles of the root. They dry and chew

them in general, to give a better relish to their

liquor. They also affirm them to be good against

most disordera of the chest, and that by their

use they are enabled to repel hunger and thirst

for a long time. In Breadalbane and Rosshire,

they sometimes bruise and steep them in water,

*
Library of Entertaining Knowledge.
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anil make an agrceaUe fermented liquor witli

them. They have a sweet taste, somewhat like

the roots of liquorice, and when boiled are well

flavoured and nutritive; and in times of scarcity

have served as a substitute for better food.

Boiled well a fork will pass through thera, and

dried slightly and roa-sted, they are served up in

Holland and Flanders in the manner of chestnuts,

which they resemble in flavour. Dickson re-

commends cultivating them in a bed or border

of liglit, rich soil, paved at the depth of twenty

inches, to prevent their roots from running down.

Plant the tubers six inches apart, and tlirce inches

below the surface. The second year some will

be fit to gather, and by taking only the largest,

the bed will continue productive for several years,

adding some fresh compost every year.

Lathyrus. Of this genus the chickling

vetch, the sweet pea, everlasting pea, &c., are well

known species.

The Chickling Vetch, (I. saiimis,) is fre-

quently cultivated on the continent. The straw

Is used for the stable, and a white, light, and

pleasant-flavoured bread was made from the

flower of the seed; but it produced such dreadful

effects in the last century, that the use of it was

forbid by the governments of the countries in

which it was raised. Mixed with one half of

wheaten flour, a perfectly harmless and good
bread is produced; but when employed alone,

and eaten for some time, the most singular rigid-

ity of the muscles and paralysis of the Umbs are

brought on.

These symptoms usually appear on a sudden,
and without any previous pain; but sometimes

they were preceded by a weakness and disagree-
able sensation about the knees. The cold and

hot bath fomentations and stimulating ointments,
were tried without effect by the people; the af-

fection was regarded as incurable, and not being

very painful or fatal, was endured by them with

patience and unconcern.

Swine fed with this meal lost the use of their

limbs, but grew very fat lying on the ground.
A horse fed some months on the dry herb was
said to have his legs perfectly rigid : cattle are

reported to grow lean on it, but sheep are not

affected. Pigeons, especiidly young ones, loose

the power of walking by feeding on the seed.

Poultry will not readily touch it, but geese eat

it without any apparent damage. In some

parts of Switzerland cattle feed on the herb
without any hai-m. It becomes a question of
some interest, then, whether the nature of the
soil may not contribute to the deleterious quali-
ties of tlie plant. It is remarked that the seed

from a strong rich soil is much more deleterious
than that from a light dry one.

Fabbroni, who wrote at Florence in 1786, says
that the government there has cautioned the pea-
sants against tlie use of this vetch, swine having

lost the use of their limbs by being fed on it ex-

clusively. The peasants, however, eat it boiled

or mixed with wheat flour, in the quantity of

one-fourth, without any harm.

The Sweet Pea, (lathyrus odoratits,) is one

of the most esteemed of garden annuals. Its

sweet scent, and the beauty of the flowere, ren-

dering it a general favourite.

Saint-foin, (hj/desarum onobrychis.) This is

a deep rooting perennial, with brandling, spread-

ing stems, compound leaves, and showy red

flowers. It is indigenous to many parts of

Europe, and found exclusively on dry chalky

soUs, where it is of great duration. 1 1 has been

long cultivated in France and in other parts of

the continent, and as an agricultural plant a good
deal in England in the chalky districts; and its

peculiar value is, that it may be grown on soils

unfit for being constantly under tillage, and

which would yield little under-grass. This is

owing to the long and descending roots of the

saint-foin, which wiU penetrate and thrive in

the fissures of rocky and chalky under-strata.

Its herbage is said to be equally suited for pas-

turage or for hay; and eaten green it is not so

apt to swell or hove cattle as the clovers or

lucem.

Arthur Young says, that upon soils proper
for this grass, no farmer can sow too much of it;

for it is one of the most valuable herbage plants

we owe to the bounty of Providence. The deeper
the soil is stirred, previously to sowing, the

better. The seed is generally put in broad-cast,

at the rate of three or four bushels tlie acre; and

sometimes a little red clover is sown afterwards

to produce a crop the second season, when the

saint-foin plants are but small. When saint-

foin is annually mown, it should be top-dressed
with manure; but if only occasionally mown,
the benefits derived from the grazing of sheep or

cattle will, to a considerable extent, answer for

surface dressings in a plant that derives a part

of its nutriment from the subsoil. Saint-foin

is highly nutritive, either cut gi-een or made

into hay. The produce on a medium of soils

and cultivation, may probably be estimated at

from about one and a half to two tons the acre;

and on the poorer and thinner staple sorts of

land, it will perhaps seldom afford less than from

a ton to a ton and a half on tlie acre. One
thousand parts of saint-foin afforded Sir 11.

Davy thirty-nine of nutritive matter, which is

the same as that afforded by the red and white

clover. The usual duration of saint-foin in a

profitable state, is from eight to ten years. It

usually attains its perfect growth in about three

years, and begins to decline towards the eiglitli

or tenth on calcareous soils, and about the seventh

and eighth on gravels. There are instances,

however, of fields of this plant whicli had been

neglected and loft to run into piisturc, in whicli
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plants Iiave been found upwards of fifty years
from the time of sowing. It has been cultivated

upwards of a century on the Cotswold hills, and
three sorts of it have been traced down into stone

quarries from ten to twenty feet in length; and
in Germany, Von Thaer found them attain the

length of sixteen feet. In general, the great

enemy to the endurance of saint-foin is the grass
which accumulates and forms a close turf on the

surface, and thus chokes up the plant.*

Melilot, (melihtus.) The species of this

family are similarto the lotus, and are the favourite

resort of bees; hence the name from mel, honey,
and lotxis. The m. officinalis, is one of the plants
which imparts the peculiar smell to hay. It is

also employed, and forms the chief ingredient, in

flavouring the Swiss cheeses called Gruyere. No
doubt the milk, obtained by the pasturage formed
of a mixture of various aromatic herbs, contri-

butes to the peculiar excellency of these cheeses;
but the flowers and seeds of the melilot, bruised
and mixed with the curd, imparts an additional

flavour.

Trefoil, or Clover, (trifoliwm,) literally a

plant with three leaves. Two of the most valu-

able herbage plants, the red and white clover,
are the most remarkable species of this genus.

"Notwithstanding," says Loudon, "all that

has been said of the superiority of lucern to

clover, and of the excellence of saint-foin, and
other plants of the pea tribe, yet the red clover

for mowing, and the white species for pasturage,
are, and probably ever will, be found to excel

all other plants in these respects. The yellow
clover, (t. procumhus,) and the cow or meadow
clover, (t. medium,) are also cultivated, but they
are far inferior to the others. The meadow clover

is a useful addition to the white sort, in laying
down permanent pastures. The yellow grows
on poor soils, but the herbage is not much liked

by cattle. The soil best adapted for clover is a

deep sandy loam, which is favourable to its long

tap roots; but it wUl grow in any soil provided
it be dry. So congenial is calcareous matter to

clovers, that the mere strewing of lime on some

soils, will call into action clover seeds, which, it

would appear, have lain dormant forages. At least

this appears the most obvious way of account-

ing for the well known appearance of white clover

in such cases. The climate most suitable for the

clovers, as of most plants natives of Europe, is one
neither very hot, nor very cold and dry. Most

leguminous plants delight both in a dry soil and

climate,andwarm temperature ;
and the clover will

be found to produce most seed under such circum-

stances; but as the production of seed is only in

some situations an object of the farmer'sattention,
a season rather moist, provided it be warm, is al-

ways attended by the most bulky crops of clover

• lioadon.

herbage. The time of sowing seeds is generally
the spring, during the corn seed time, or from

February to May, but they may be also sown
from August till October; and when they are
sown by themselves, that is, unaccompanied by
any corn crop, this will be found the best sea-

son, as the young plants are less liable to be
dried up and impeded in their progress by the
sun than when alone in spring, and remaining
tender and imshaded during the hot and dry
weather of July. The manner of sowing is

almost always broad-cast. When sown with

spring com, clover and grass seeds are usually
put in immediately after the land has been pul-
verized by harrowing in the corn seed, and are

themselves covered by one course more of the

harrows; or if the corn is drilled, the small seeds

are sown immediately before or after hand hoe-

ing, and the land is then finished by a course of
the harrows. The quantity of seed varies from

eight to fourteen pounds per acre, according to

the intention of the crop, and the quantity of

grass seeds sown along with the clover.

The clover and rye grass crop is either cut

green or made into hay, or fed upon by cattle.

The produce of clover hay, without any mixture
of rye grass, on the best soils, is from two to

three tons per acre; and in this state, in the Lon-
don market, it generally sells 20 per cent, higher
than meadow hay, or clover and rye grass
mixed.

The produce in seed may generally be from
three to four and five bushels per acre, weighing
from two to three hundred weight.
Tree Medick, (medicago arborea.) This

shrub is supposed to be the citysus of the ancients.

It flowers the greater part of the year, beginning
in April, and continuing till December, and with

its delicate stem and handsome leaves, forms a

conspicuous ornament in the shrubbery. It

grows in great plenty in Abruzza, and other

parts of the kingdom of Naples, where the goats
feed on it, and their milk yields abundance of

cheese.

It seems to be the shrub alluded to by Virgil

and Columella as the citysus. In this country,

however, it has not been found useful as an ar-

ticle of food for animals ; and, indeed, will not

grow luxuriantly except in gardens and warm

shrubbery ground.

Lucern, (medicago sativa,) is a deep rooting

perennial plant, sending up numerous small and

clover-like shoots, with blue or violet spikes of

flowers. It is highly praised by the Roman
writers, and is also of gi'cat antiquity in Old

Spain, Italy,and the south of France; and is much
cultivated in Persia and Peru, where it is mown
all the year round.

In Britain it excited little attention tiU Ilarte

brought it into notice in 1767, and though much

extolled, has not yet found great reception in
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this country. It is less hardy than red clover,

requiring tliree or four years before it attains its

full growth, thus becoming less adapted for pro-

fitable cropping in the rotations of English

fanning.
The yellow or Swiss lucern (m.falcata), is a

coarser and much more hardy plant than the

other. The soil suited for the growth of lucern

should be dry and friable, and rather sandy, but

good and deep. The climate requires to be warm

and dry. The seed should be sown early in the

spring months. From fifteen to twenty pounds

per acre of broad-cast, is the quantity usually

required.

The mowing, ffec. of this plant is the same as

that used for clover. According to Sir H. Davy,
the nutritive qualities of the plant are two and

three tenths percent.; and are to that of the clovers

and saint-foin as twenty-three to thirty-nine.

Hop Trefoil, (medicago lupidina,) is by some

considered the shamrock of the Irish. It very

nearly resembles the common yellow clover, but

is larger than that plant, and is a perennial, while

the clover is an annual.

LiQUOEicK ( GlycyrMsa glabra). This is a per-

ennial deep-rooted plant, witli herbaceous stalks,

four to five feet in height, pinnated alternate

leaves, and small blue, violet, white, or purplish

papilionaceous flowers, disposed in axillary heads

or spikes. It belongs to the natural order Legu-

minos(e, and to the class diadelphia, and order

decandria of Linnoeus.

Liquorice.

Liquorice is a native of the south of Europe,
and appears to have been cultivated in England
since the time of Elizabeth. The chief places
where it was long reared in any quantity for

sale, were Pontefract in Yorkshire, Worksop in

Nottinghamshire, and Godalming in Surrey. It

is now, however, raised by many gardeners in

the vicinity of London, by which the London
market is supplied with roots in no respect infe-

rior to those of wanner climates.

It requires a deep sandy loam, trenched by tlie

spade or plough to two or three feet deep, and
manured if necessary. The plants arc procured

from old plantations, and consist of those side

roots which have eyes or buds. The planting

season is either October or Febniary, and March;

the latter is preferable. The plants are dibbled

in, in rows three feet apart. The plants do not

rise above a foot the first se;ison, and take three

years before the root is fit for use.

Decoctions of this root yield an extract con-

taining a large quantity of saccharine matter and

mucilage, with a little bitter extract. It is used

in medicine under various forms, and is the black

sugar, or Spanish juice, so generally known.

The liquorice roots are also used by brewers, to

a considerable extent, in the manufacture of

porter.

Liquorice juice has been fomed since the days
of Hippocrates as useful in allaying thirst. Dr
CuUen supposes, however, that this property
does not actually belong to the saccharine juice;

but that if a piece of the root be chewed till all

this juice is extracted, there remains a bitter

which acts on the salivary glands, and this may
contribute to remove thirst.

CiiESTxuT Bean (castanospermum AustraleJ.

This bean was discovered by Mr Cunningham

upon the banks of the river Brisbane, which

flows into Morton bay, New South Wales. It

grows on a large handsome tree, which belongs

to a new and undescribed genus, in many par-

ticulars allied to the robinia. The leaves are

pinnated on long footstalks, the leaflets entire,

with a tenninal one. The flowers, which are

papilionaceous, are produced at the bases of the

leaves in considerable numbers, not unlike those

of the robinia hispida. Those flowers are suc-

ceeded by large hard pods, of a brown cinnamon

colour. The pods contain a varying number of

round seeds, or beans, compressed on one side,

and covered with a thin loose shell of a chestnut

colour. When these beans are roasted they have

much the flavour of chestnuts, and may yet prove
in that country a wholesome article of food.

Though not belonging to the family of pulses,

the following plant may here be described as in-

termediate between this family and the grami-
neae.

Buck-wheat (polygonumfagopyrum), or beech

wheat, from its seed resembling the mast of

beech. Octandria, trigynia, Linn.; nat. order,

polygoncm. Buck-wheat is considered a native of

Asia, though sometimes found in Europe in a

seemingly wild state. It will not, however, bear

tlie frosts of our springs, or the severity of win-

ter. In China and other eastern countries it is

cultivated as a bread-corn. The meat of the

seed is also used in cooking, and in making a

kind of coarse bread, in various parts of Europe.
Buck-wheat is an annual plant, growing rather

handsome, with branched herbaceous stems, hav-

ing leaves which at first are roundish, but after-

wards become arrow-shaped, resembling some-
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what those of ivy, but being longer pointed and

much softer. Tlie stalk is round and hollow
;

its general colour is green, but it sometimes has

a reddish tinge. It commonly grows to the

height of about thirty inches. At almost every

joint of the stalk, lateral branches shoot out,

which are terminated by purplish flowers, and

these are succeeded by small triangular-shaped

seeds, which are of a brownish-black colour on

the outside, and white within. This grain is

usually sown in May or June, and is of such ra-

pid growth, that it generally ripens its seeds

within about one hundred days from the time

of sowing. It wiU thrive in any soil, even in

those which contain little else than sand. The

largest increase is, however, obtained from dry

ground, which has been thoroughly ploughed
and pulverized ;

and in such circumstances, as

much as fifty or sixty bushels have been reaped
from an acre, on wliich only one bushel of seed

lias been bestowed.

This plant is more generally cultivated for the

sake of its green fodder, and then the seed is

strewn much thicker, as much as three or four

bushels being allotted to the acre. If the season

is forward, and the weather continues warm,
buck-wheat may be sown for this purpose in

April, and will bear cutting twice during the

summer ; but the slightest degree of frost will

destroy it entirely. When it is thus intended

to apply the plant as green meat, a sufficient

quantity should be cut one day for the consump-
tion of the next. The state most proper for cut-

ting is when the blossoms are making their ap-

pearance.
All animals are fond of this food, and will

thrive upon it. When given to cows it causes

them to yield an abundance of excellent milk,
which makes good butter and cheese. The stalk

and leaves will continue green during the driest

weather, even when all the grasses in the mea-

dows are burnt up. The straw or haulm is

sometimes given in a dry state to cattle, but is

not then so useful as when green.
Buck-wheat is also sometimes sown in order

that the plants may be ploughed into the ground,
and serve as manure in the process of bringing
lands into proper order for other crops. The
time most proper for this ploughing is when the

blossoms are full upon the plants, as they are

then in their most succulent state. The land is

then left at rest for some months, during which
time the vegetable matter of the buck-wheat be-

comes fermented and decomposed. The variety
kno\vn as Tartarian buck-wheat, polygonum tar-

taricum, being c^ piore luxuriant growtli than
the common sort, /fffipt/rum, has been prefer-
ably recommended for tliis object.

Birds are exceedingly fond of the seeds, and
one of the principal uses made of them in this

country is to feed pheasants during the winter,

in ?pots set apart for the preservation of that

species of game. Witli this object, the grain is

sometimes sown in these preserves, and left stand-

ing, to afford both cover and food to the birds ;

at otlier times the straw is tiiken unthreshed, and
left in heaps at intervals throughout the places
where the birds resort. Such an abundance of

their favourite food will not only prevent phea-
sants from rambling, but frequently allures others

from spots where an equally comfortable provi-
sion is not made.

Horses are fond of the seeds, which are some-

times given to them in conjunction with oats
;

it is proper, however, in such case, to subject
the buck-wheat to the previous operation of

crushing. Pigs are often fattened upon buck-

wheat ;
and it is said, that if this food be given

to them in great quantity at first, it will occa-

sion the animals to exhibit symptoms of intoxi-

cation, so that they run squeaking and tumbling
about in a grotesque manner. As they become
habituated to the use of the grain, such an effect

ceases. It is necessary to crush the seeds for

this purpose also.

Buck-wheat is sometimes used by distillers, it

being capable of yielding a considerable quantity
of good spirit. This use is made of it to a great
extent at Dantzig, where an extensive manufac-

ture of cordial waters is continually carried on.

The poor of some countries mix the meal of

buck-wheat with a small proportion of wheat-

flour, and make a kind of bread of the compound,
which is black and bitter, and deficient in a due

degree of nourishment. In Brabant it is not un-

usual for persons who derive a profit from keep-

ing bees to soyv this grain near to their dwell-

ings, they being of opinion that no plant is equal
to it for affording to those insects a proper sup-

ply of materials whence their sweet store is ela-

borated.

CHAP. XXXIV.

ROSACEiB THE APPLE, PEAR, QUINCE, PLUMB,

PEACH, CHERRY, STRAWBERRY, RASPBERRY, &C.

The natural family rosacese embraces a con-

siderable number of plants of the herbaceous

kind, shrubs, and trees. It takes its name from

the rose, wliich may be considered as the type of

the family. Besides this, the chief of ornamental

flowers, it comprehends other favourites of the

garden, as the potentillas, geums, &c. This

family also includes all the most important fruits

of the temperate regions. Thus, to the genera

pyrus, belong the apple and pear; to prumis,

the plumb and apricot ; to amygdalm, the peach,

nectarine, and almond; crinhotrya, the loquat;

mesphilm, the medlar; cydonia, the quince;
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while fragraria contains the strawben-y, rasp-

berry, and bramble.

The medicinal properties of many plants of

this family are not less active than their fruits

are excellent. The principal of these is the well

known prussic acid, which exists in abundance

in the leaves and Icomcls of many genera, espe-

cially in prunus and amygdalas. It is the active

ingredient in laurel water, which, when taken

in small doses, acts either as an emetic or violent

purgative, and in larger doses, proves almost in-

stantly fatal by at once destroying the imtabi-

lity of animal fibre without any organic change
of structure, such as inflammation. Some of

the other genera, as the drupacem, yield a gum,
similar to gum Arabic ; and this shows the near

affinity of the two families of leguminosce and

rosacea;. Others yield an astringent principle,
and are employed in medicine and the arts. The
root of the tormentilla was formerly used in

Scotland for tanning leather, and is still so used

in the Ferro islands ; while that of the capollim

cherry is similarly employed in Mexico. The
bark ofprimus Virginiana is used as a febrifuge
in the United States of America; and that of

potentilla reptans has been praised for the same

properties. The root oigeum urbanum has been

found, by Milandi and Moretti, to contain one-

eleventh of its weight of tannin. It has been

used both in America and Europe as a substitute

for Peruvian bark. The leaves of drj/as octopc-

tala in the north of Europe, of ridtus arctimis in

Norway, of prunus spinosa and avium, and of

rosa rubightosa, have been dried and used as a

sort of substitute for tea. The bark of the root

oi gallenia trifoliata is remarkable in having, in

addition to the astringency already mentioned,
an emetic property, on whifch account it is em-

ployed in North America in place of ipecacuanha.
It is said that a similar power exists in other

spircei. The family rosacew nearly cori'osponds
to the class icosandria of Linnaeus. The leaves

are alternate, simple, or compound, accompanied
at the base by two persistent stipules, sometimes

united to the petiole. The calyx is monopeta-
lous, with four or five divisions ; the corolla con-

sists generally of four or five regularly spreading
and delicate petals; the stamina are generally

very numerous and distinct ; the pistil is formed

of one or several carpels, either free and distinct,

or adherent by their outer sides to the calyx;
sometimes they are also united to each other, or

collected into a kind of capitulum upon a recep-
tacle

; tlie stj'le is alwaj's more or less lateral,

and the stigma simple. The form and position
of the fruit is extremely diversified.

We proceed to consider the fruit-bearing trees

and plants of this family, and shall commence
with the apple.
The Apple fpi/rus malus). The English

name of this well known fruit is said to bo de-

rived from the Greek apios, and the Celtic api,

both signifying a fruit. The apple is essentially

a fruit of the colder and more temperate regions

of the globe, over which it is almost universally

spread and cultivated. The tree attains a mode-

rate height, with spreading branches; the leaf

ovate, and the flowers, terminating in umbels,
are produced from the wood of the former year,

but more generally from very short shoots or

spurs, from wood of two years' growth. The

fruit is roundish, umbilical at the base, and of

an acid flavour. The original of the cultivated

apple is the wild crab, which is armed with

spines or thorns, has serrate leaves, and a small

extremely acrid fruit, and is to be found as an

indigenous tree in most of the countries of Eu-

rope. From the crab all the numerous varieties

of the apple, which are cultivated so extensively

in most parts of Europe and in North America,

have been derived. The apple tree is supposed

by some to attain a great age. Ilaller men-

tions some trees in Herefordshire that attained a

thousand years, and were highly prolific ;
but

Knight considers two hundred years as the or-

dinary duration of a healthy tree, grafted on a

crab stock, and planted in a strong tenacious soil.

Speichly mentions a tree in an orchard at Bur-

ton-joyce, near Nottingham, of about sixty yeai-s

old, with branches extending from seven to nino

yards round the bole, which in ] 793 produced

upwards of a hundred joecks of apples. Of all

the diff\>rent fruits of the colder Lath udes, the

apple is perhaps the most serviceable. It is of

easy culture, remains the longest in season, is

used in the greatest number of ways, and is uni-

versally relished. The stone fruits of the Bri-

tish orchard keep only for a few days, unless

they are preserved, and in this state they lose

that natural flavour on which their value chiefly

depends. Many of the finer pears keep only for

a short time, when they ferment and become

vapid ;
while there are apples of very rich fla-

vour, which, with care, can be preserved from

one fruit season till the commencement of an-

other.

The celebrated traveller Von Bueh has re-

marked, that the apple and the commoner fruit

trees grow in the open air wherever oaks thrive;

accordingly we find the apple cultivated to the

sixtieth degree of north latitude. Even in the

Orkney and Shetland islands very good apples

grow. As we proceed farther north the apple is

scarcely known. The people of Lapland showed

Linnffius what thoy called an apple tree, which,

they said, bore no fruit, because it had been

cursed by a beggar woman, to whom the owner

of the tree had refused Sfiae'cjf its produce. The
naturalist found tliat it was the common elm, a

tree also rare in that severi climate. The apple,

as well as most other European fruits, which

now appear indigenous, is probably a native of
2s
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the East. Tlie prophet Joel, enumerating the

trees of Sjria, says,
" the vine is dried up, and

the fig tree languislieth ; the pomegranate tree,

the palm tree also, and the apple tree, even all

the trees of the field are withered." The culti-

vated apple was probably scarce at Rome in the

time of Pliny; for he states that there were

some apple trees in the villages near the city
which yielded more profit than a small farm.

The art of grafting was at that period either

very recently discovered, or comparatively little

known. This practice must evidently have be-

longed to an advanced state of civilization. It

is remarkable that Moses, in his directions to the

Israelites when they
" shall come into the land,

and shall have planted all manner of trees for

food," makes no mention of the art of gi-afting.

Hesiod and Homer, in like manner, have no al-

lusion to a practice which would naturally have

formed part of their subject had it existed when

they wrote. The art of grafting, as well as that

of pruning, has been ascribed to an accidental

origin. The more vigorous shooting of a vine,

after a goat had broused on it, is said to have

suggested the one great principle in the manage-
ment of fruit trees ; and it is probable that the

occasional natural union of the boughs of distinct

trees may have shown the general practicability

of the other. Pliny mentions apple trees
" that

will honour the first grafters for ever ;" and this

enthusiastic sort of praise belongs to the infancy
of an art, when mankind are first conscious of

its blessings, and therefore not disposed to un-

dervalue them through their familiarity. To
the facility of multiplying varieties by grafting,

is to be ascribed the amazing extension of the

sorts of apple, probably from one common stock.

The varieties at present known are considerably
more than a thousand. Of late years these va-

rieties have increased in a remarkable manner,

by the application of the pollen of one sort to

the blossom of another.

Many of the better sorts of English apples
were probably at first introduced into this coun-

try from the continent. The greater part of

our names of apples are French, either pure or

corrupted. Those varieties which had been

celebrated abroad were spread through the king-
dom by their cultivation in the gardens of the

religious houses; and many of these fine old

sorts still exist. Thus the nonpareil, according
to the old herbalists, was brought from France

by a Jesuit, in the time of queen Mary, and first

planted in the gardens of Oxfordshire. Tlie

oslin, or Arbroath pippin, an ancient Scotch va-

riety, was either introduced or extensively cul-

tivated by the monks of the abbey of Aberbroth-
wick. On the other hand, the celebrated golden
pippin has been considered as the native growth
of England, and noticed as such by French and
Dutch writers. It is described bv Duhamel

under the name oi pomme d'or, reinelte (PAngle'
terre. The same celebrated authority on fruit

trees, also mentions the grosse reinettc d'Angle-
terre. The more delicate apples for the table,

such as the pippins, were probably very little

known here till the latter part of the sixteenth

century. Fuller states that one Leonard Mas-

chal, in the sixteenth year of the reign of Henry
VIII., brought pippins from over sea, and

planted them at Plumstead in Sussex. Pippins
are so called because the trees were raised from

the pips or seeds, and bore the apples which

gave them celebrity without grafting. In the

thirty-seventh year of the same king we find the

barking of apple trees declared a felony ; and the

passing of the law had probably a relation to the

more extended growth of the fruit through the

introduction of pippins.
"
Costard-monger" is

an old English term for the dealers in vegetables,
derived from their principal commodity of apples;
the costard being a large apple, round and bulky
as the head, or " costard." If we may deduce

any meaning from this name, which is the same
as "

coster," it would appear that the costard, or

large apple, was the sort in common use, and

that hence the name of the variety became sy-

nonymous with that of the species; the more
delicate sorts were luxuries unknown to the or-

dinary consumers of our native fruits, till they
were rendered common by the planting of or-

chards in Kent, Sussex, and other parts of the

kingdom.
The growth of the more esteemed apple trees

had made such a general progress in half a cen-

tury, that we find Shakspeare putting these

words in the mouth of Justice Sliallow, in his

invitation to FalstafF:
" You shall see mine or-

chard, where, in an arbour, we will eat a last

year's pippin of my own grafting." Sir Hugh
Evans, in the "

Men-y Wives of Windsor," says,
" I will make an end of my dinner—there's pip-

pins and cheese to come." Pippins were, there-

fore, in the time of Shakspeare, delicacies for

the dessert. But in another fifty years the na-

tional industry had rendered the produce of the

apple an important article of general consump-
tion. The fine cider orchards of Herefordshire

began to be planted in the reign of Charles I.

The adaptation of these apples to the soil was

quickly discovered, and they spread over the

face of the whole country. Of the varieties of

the cider apples, the redstreaJc and the sline were

formerly the most prized ;
and the cider of these

apples, and the perry of the squash pear, were

celebrated throughout Europe. At the time

when cider was first manufactured in England,
it was believed that it would almost wholly su-

persede the use of foreign wines. From the pe-
riod of the Norman conquest England carried on

a great wine trade with France, principally witli

Bordeaux and the neighbouring provinces. It
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increased considerably when Henry II. man-ied

the daughter of the duke of Aquitaine ; and after

the kings of England subsequently became pos-

sessed of some of tlie great wine provinces of

France, the consumption of their produce was

almost universal. About the middle of the six-

teenth century, although no wines were per-

mitted to exceed the price of twelve-pence per

gallon, we find a law enacted, by which no per-

son, except those who could expend a hundred

marks annually, or were of noble birth, should

keep in his house any vessel of wine exceeding

ten gallons
—a regulation which would suggest

that the demand for wine was greater than the

supply, owing probably to the increase of the

middle ranks of society. In the year 1G35, we
find a patent granted to Francis Chamberlayne,
for making wine from the dried grapes of Spain
and Portugal; and the patentee set forth that

his wines would keep good during several years,

and even in a voj'age under the line.

Cider became a genei-al beverage before the

time of Charles II., though it had been partially

used for nearly a century before. Gerard, who

published his Herball about tlie close of Eliza-

beth's reign, says, in his quaint way,
" I have

seen, about the pastures and hedgerows of a wor-

shipful gentleman's dwelling, two miles from

Hereford, called Mr Roger Badnome, so many
trees of all sortes, that the servants drink, for

the most part, no other drink but that which is

made of apples. The qualitie is such, that, by
the report of the gentleman himselfe, the parson
hath for tythe many hogsheads of cyder."
We have already alluded to the great number

of varieties of the apple. These have gone on

increasing with the increased zeal and industry
of modern gardeners. In 1573 Tusser mentions,
in his list of fruits,

"
apples of all sorts." Par-

kinson, in 1629, enumerates fifty-seven sorts.

Evelyn, about thirty years afterwards, says, "It

was through the plain industry of one Harris, a

fniiterer to Henry VIII., that the fields and en-

virons of about thirty towns in Kent only were

planted with fruit from Flanders, to the univer-

sal benefit and general improvement of the coun-

try. In 1650, Hartlib speaks of " one who had

two hundred sorts of apples," and "
verily be-

lieves there are nearly five hundred sorts in this

island." Ray, in 1688, selected from the infor-

mation of the most skilful gardeners about Lon-

don a list of seventy-eight sorts. Succeeding
writers have been enabled greatly to increase the

list, partly from the almost continual accession

of sorts received from the continent during in-

tervals of peace, but principally from the gi'eat

number reared from seeds. The second edition of

the Catalogue of Fruits, published by the horti-

cultural society of London in 1831, contains the

names of 1400 sorts of apples; and although
some of these may, when fruited, X'rove synony-

mous, yet the accession of new collections within

the seasons of 1832 and 1833, would doubtless

extend the number of distinct sorts beyond
1500.

A variety of the apple, like that of most other

plants, is supposed by some to have only a

limited duration; and hence, on looking back
on the lists of Parkinson, Evelyn, and other

authors, many of the varieties then numbered
are not now to be found, or are so degenerated or

diseased as no longer to deserve the attention of

the planter. Thus the moil, and its successful

I'ival tlie redstreak, with the musts and golden

pippin, are in the last stage of decay, and the

stine and fox whelp are hastening rapidly after

them. This circumstance has given rise to a

curious physiological speculation. Mr Knight,
after studying the subject, and making a great

variety of experiments for several years, and at-

tempts to propagate every old variety, arrives at

the following result :
" I think," saj-s he,

" I

am justified in the conclusion, that all plants of

this species, however propagated, from the same

stock, partake in some degree of the same life,

and will attend the progress of that life in the

habits of its youth, its maturity, and its decay,

though they will not be any way affected by any
incidental injuries the parent tree may sustain

after they are detached from it." This rather

fanciful opinion has not been confirmed by other

horticulturists; on the contrary, several emi-

nent writers consider that the deterioration of

the varieties of the apple and other fruits may
be owing to climate, and that the return of ge-

nial summers would restore to us from old trees

as good fruit as heretofore. Loudon remarks on

this subject: "It is unquestionably true that

all varieties have a tendency to degenerate into

the primitive character of the species; but to ua

it appears equally true, that any variety may be

perpetuated with all its excellencies by proper

culture, and more especially varieties of trees.

However unsuccessful Knight may have been in

continuing the moil, redstreak, and golden pip-

pin, we cannot alter our conviction, that by

grafting from these sorts they may be continued,

such as they are or were when the scions were

taken from the trees, to the end of time. As to

plants propagated by extension, 'partaking in

some degree of the same period of life as the

parent,' we cannot admit the idea as at all pro-

Ijable. Vines, olives, poplars, and willows, have

been propagated by extension for ages, and are

still, as far as can be ascertained, as vigorous as

they were in the time of Noah or Pliny."
*

In enumerating a few of the most approved
varieties of the apple, we shall class them as

they are suited for the dessert, for the kitchen, for

cider making, or for cottage economy.

*
Enry. of Gardening.
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For the Tabic. Apples for the table are char-

acterised by a firm juicy pulp, poignant flavour,

regular form, and beautiful colouring, as the

sugar-loaf pippin, Wormsley pippin, autumn

pearmain, king of the pippins, Fearn's pippin,
Ribston pippin, old pome, rosy Hertfordsliire

pearmain, Pennington's seedling. Rennet du

Canada, Dutch mignonne. Sweeny nonpariel,
Dowton nonpariel, Ne^vton pippin, Boston rus-

set.

For the Kitchen. Apples for cooking are

characterised by the property of what is tech-

nically called falling, or fonning by the aid of

heat, into a general pulpy mass of equal consis-

tency, as also by their large size, and keeping

properties. Some have this property of fall-

ing when green, as the Keswick, Carlisle, and

Hawthornden codlins
; others, again, only after

they are ripe, as the russet tribe. Tlie following

may suit either for dessert or kitchen use. Gra-

venstein and Blenheim pippin, Bedfordshire

foundling, Brabant bellefleur, London pippin,
white winter calville, northern greening, Rhode
island greening.
For Cider. For the purpose of making into

cider, the apples must have a considerable degree
of astringenoy, with or without firmness of pulp
or richness of juice. Tlie best kinds, according
to Knight, are often tough, dry, and fibrous; and

the Siberian harrey, which he recommends as

one of the very best cider apples, is unfit either

for culinary purposes or tlie table. Knight re-

marked that the specific gravity of the juice of

the apples was a tost of the future strength of

the cider to be made from them.

Fw Cottage Gardens. AVhere the space will

admit of only one tree, the best is the Ribston

pippin; if two, add to this the Dutch mignonne;
if three, add to these the Wormsley pippin; and,

according to space and convenience, king of the

pippins, old nonpariel, Dowton nonpariel, alfris-

ton, Bedfordshire foundling, Pennington's seed-

ling. For training against the wall or roof, the

best are the Ribston pippin, old nonpariel; or

when a large kitchen apple is required, the Bed-

fordshire foundling, the Hawthornden, or non-

such. In cold and unfavourable situations, the

court pender plat, the Bedfordshire foundling,
the northern gi'eening, or the Keswick codling,
which is an excellent autumn apple for kitchen

use. Unlike other fruits, the apples wliich ripen
latest are the best. The trees may be trans-

planted at various ages, apple trees bearing this

process at a greater age than any others. The
time of transplanting may be in any open wea-

ther, from November till February.
The propagation of apple trees is accomplished

by seeds, cuttings, suckers, layers, or ingrafting.
In raising from seed, care should be taken in

the choice of the fruit and varieties. The sorts

of nj)pIoR proper for crossing, or reciprocal im-

pregnation, appear to be those which have a great

many qualities in common, and some different

qualities. Thus, the golden pippin has been

crossed by other pippins or rennets, and not by
calvils or codlings. A small sized apple crossed

by a large sort, will be more certain of produc-

ing a new variety than the above mode, but will

be almost equally certain of producing a variety
destitute of valuable qualities, the qualities of

parents of so opposite a nature, being, as it were,

crudely jumbled together in the offspring. Mr
Knight's method was as follows. In the blossoms

of the variety to be impregnated, he cut out tlie

stamens early; and after the pistil was mature

and ready for the pollen, he introduced this from

stamens of another variety. In tliis way, by
impregnating the orange pippin with the pollen
of the golden pippin, he produced the dowton,
red and yellow ingestrie, and grange pippins.

The seeds may be sown in autumn in light

earth, covered an inch, and either in beds or in

pots. They should be transplanted out at the

end of the first year. The quickest way to bring
them to a bearing state, according to Williams, is

to let the plants be furnished with lateral shoots

from the ground upwards, so disposed as that

the leaves of the upper shoots may not shade

those situated underneath, pruning away only

trifling shoots. In this way he procured fruit

from seedling apples at four and five j-ears of age,

instead of waiting ten years, as in ordinary cases.

By cuttings, every variety of apples may be

propagated. Trees raised in this way, according
to Bigg, from healthy one year old branches, with

blossom buds upon them, will continue to go on

bearing the finest fruit in a small compass for

many years; and are not liable to canker, proba-

bly because they spread out their roots horizon-

tally, and do not send down a long tap root.

The cuttings are to be chosen from the young
wood of horizontal or oblique branches, from six

to eight inches or more in length, with a small

portion of old wood at the lower end. The tip

of the shoot is to be cut off;, and all their buds, ex-

cept two or three next the tip; the section at the

lower end is then to be smoothed, and the twig
inserted throe or four inches in sandy loam,

covering with a glass, and watering and shading
them. The proper time for this operation is

early in February.

Grafting and Inoctdation. Tliis may be said

to be the universal practice in propagating the

apple. There are five kinds of stocks on which

the graft may be inserted. Seedling apples used

for full standards, and riders or wall standards.

Seedling crabs, for standards or lialf standards;

codling apples, {torn layers or cuttings, for dwarfs

and espaliers; paradise apples or doucins, from

layers or cuttings, for low dwarfs trained; and

creeper apples, from layers or cuttings, for the best

dwarfa or bushes.
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A preference, says Knight, has generally and

justly been given to apple stocks raised from the

seeds of crabs or the native tree, as being more

hardy and durable, than those produced from

apple seedlings. The oifspring of some varieties

of the crab, particularly that introduced from

Siberia, vegetate much earlier in the spring, and
hasten on to maturation sooner in summer than

other species of more temperate climes; and
hence it was at first supposed that such stocks

would continue to accelerate the grafts put on
them in a similar manner; this, however, is found

not to be the case, the stock being entirely sub-

servient to the influence of the branches. The

operation of ingrafting we shall describe after-

wards.

The apple tree thrives best in a rich deep

loam, or mai-shy clay; but it will thrive in any
soil provided it is not too wet or too dry. It

succeeds best in situations which are neither

high nor remarkable low; in the former its blos-

soms are frequently injured by cold winds; and
in the latter by spring frosts, particularly when

planted in the lowest part of a confined valley.
A south or south-east aspect is generally pre-

fen-ed, on account of the turbulence of the west,
and the coldness of north winds; but orchards,
where mutual shelter is afforded, succeed well in

all aspects.

In all the varieties of the apple, the mode of

bearing is upon small terminal and lateral spines,
or short rob\ist shoots, from half an inch to two
inches long, which spring from the younger
branches of two or more years' growth; appearing
first at the extremity, and extending gradually
down the side; the same bearing branches and
fruit spines continue manj' years fniitful.

Priminfi. Apple trees do not admit of short-

ening in the general bearers, except when any
grow out of order, or irregularly, when they may
be pruned. As, where a good shoot is contig-
uous to a vacant space, it may lie shortened to a
few eyes, in order that it may bud out luxuri-

antly, and fill the vacant space. But to shorten

without such motives is not only to cut away the

principal bearing part of the branches, but gives

encouragement to the putting forth of many
useless woody shoots, where fruit spines would
otherwise arise. Espaliers and wall trees require
more cutting both in summer and winter, as well

as training into particular positions. All the

best fruit spines are carefully retained, and the

loose and useless shoots lopped off.

Apple trees are very liable to injuries by in-

sects. The greatest enemy is the apple bug, or

wooly aphis, Caphis lanigcra.) This insect first

appeared in a nursery in Sloan St London, so

recently as the year 1787, and has now spread
over the whole kingdom. It is a minute insect,

covered with a long cotton-like down, and lives

in the chinks of tiie bark, where it multiplies

rapidly. It may be destroyed by anointing the

trees with spirit of tar, or carefully freeing the

branches of all loose bark, and sponging them

with lime water. In early spring the blossom

is attacked by the catci-pi liar of two or three

small moths, which conceal themselves in the

buds and open leaves, thus causing what is called

the blight. When the leaves are fully expanded,
other caterpillars attack and feed on them, the

chief of which is the figure of eight moths,

(homhi/x cosvaleocephalus;) snails and slugs also,

as well as the larva; of insects, prey upon the

tender fruit.

In several of the counties of England, cider is

largely manufactured from apples. This process

consists in grinding down the pulp in a mUl,

collecting and afterwards fei-menting the juice,

when a brisk, pleasing, acid liquor is produced.
The cider counties of England have always

been considered as highly interesting. They lie

something in the fonn of a horse-shoe round the

Bristol channel; and the best are, Worcester and

Hereford on the north of the channel, and

Somerset and Devon on the south. In appear-

ance, they have a considerable advantage over

those counties in which grain alone is cultivated.

The blossoms cover an extensive district with a

profusion of flowers in the spring, and the fruit

is beautiful in autumn. Some of the orchards

occupy a space of forty or fifty acres; and the

trees being at considerable intervals, the land

is also kept in tillage. A great deal of practical

acquaintance with the qualities of soil is required
in the culture of apple and pear trees; and his

skill in the adaptation of trees to their situation

principally determines the success of the manu-
facturer of cider and perry. The produce of the

orchards is very fluctuating; and the growers
seldom expect an abundant crop more than once

in three year's. The quantity of apples required
to make a hogshead of cider is from twenty-four
to thirty bushels; and in a good year an acre of

orchard will produce somewhere about six hun-

dred bushels, or from twenty to twentj^-five

hogsheads. The cider harvest is in September.
When the season is favouraI)le, the heaps of

apples collected at the presses are immense, con-

sisting of hundi'eds of tons. If any of the ves-

sels used in the manufacture of cider are of lead,

the beverage is not wholesome. The price of a

hogshead of cider generally varies from £2 to £5,

according to the season and quality; but cider of

the finest growth has sometimes been sold as

high as £20 the hogshead, direct from the

press, a price equal to that of many of the fine

wines of the Rhine or the Garonne.

The Pear, (pyrus communis.) This tree, in

its wild state, is anned with thorns, has upright
branches tending to the pyramidal form, in which
it differs materially from the apple tree. The

twigs or spray hang down, the leaves are cllijiti-
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cal^ obtuse, serrate; the flowers in terminating
villose corymbs produced from wood of the

preceding year, or from buds gradually formed

on tliat of several years' growtli on the extremi-

ties of very short protruding shoots, teclinically
called spurs. It is found in a wild state in

England, and abundantly in France and Ger-

many, as well as other parts of Europe, not ex-

cepting Russia, as far nortli as latitude 57°. It

grows in almost any soil. The cultivated tree

differs from the apple not only in having a ten-

dency to the pyramidal form, but also in being
more apt to send out tap roots, in being, as a

seedling plant, longer of coming to bearing, tak-

ing from fifteen to sixteen years ; and when on
its o^vn root, or grafted on a wild pear stock, of

being much longer lived. In a dry soil it will

exist for centuries, and still keep its health, pro-

ductiveness, and vigour. The pear has been

known from the remotest antiquity.

Amongst the trees which Homer desciibes as

forming the orchard of Laertes, the father of

Ulysses, we find the pear. Pliny mentions several

sorts of pears wliich were grown in Italy, and

particularly mentions that a fermented liquor
was formed of their expressed juice. It is pro-
bable that the Romans brouglit the cultivated

pear to England^ and that the monks paid great
attention to its varieties. There is a tradition

that King Jolin was poisoned in a dish of pears

by the monks of Swinstead ;
and the tale, whether

true or false, would imply that tlie fruit was

such as the churchmen would offer to the mon-
arch as a luxury. In an old book of household

accounts of Henry VIII., there is an item of

twopence
"
to a woman who gaff the kyng peres;"

and in the time of Gerard, we find that great
attention was paid to their growth by the nur-

serymen in the neighbourhood of London. The
old herbalist, after declaring that in his time to

write of the sorts of apples and pears, "and
those exceeding good," would require "a par-

ticular volume," adds,
" Master Richard Pointer

has them all growing in his ground at Twicken-

ham, near London, who is a most cunning and

curious grafter and planter of all manner of rare

fruits; and also in the ground of an excellent

grafter and painful planter. Master Henry Bun-

bury, of Touthil street near unto "Westminster;
and likewise in the ground of a diligent and most

affectionate lover of plants. Master Warner, neore

Ilorsly Down, by London ; and in divers other

grounds about London." The neighbourhood of

Worcester was probably then celebrated, as at

the present day, for the cultivation of this fniit,

for three pears are borne in the arms of the

city.

Most of the fine sorts of pears are of contin-

ental origin, the horticulturists of France and
the Netherlands having paid more attention to

that species of fruit than those of England. As

these varieties have retained their original names,
a good many laughable corruptions have been

produced in their popular nomenclature. Thus
the Bon-chritien, is converted into the Bon-

crutching; the Beurri into the Bury; the Chau-

montelle into the Charmingtel. Sucli odd names
as the bishop's thumb, and many others which
our fruiterers use, may probably be traced to a

similar cause. In the names of apples there is

the same corruption, as Runnet for Reinette.

The names of fruits in all countries occasionally

present some laugliablo anomalies, such as the

"Bon-Chretien Tare," one of the finest of the

French pears.

The Chinese, who are said to carry the culti-

vation of fruit to much greater perfection than

the European gardeners, are stated by Marco

Polo to have pears, white in the inside, melting,

and with a fragrant sraeU, of the enormous weight
of ten pounds each.

The wood of the pear is much finr.er than

that of the apple, and it is much less liable to be

attacked by insects, or to decay. In some of the

old orchards, where the apple trees have wholly

disappeared, the pears are in full vigour, and

bear abundantly. This is remarkably the case

at the old Abbey garden at Lindores, on the

south bank of the Tay, in the county of Fife :

disease could have nothing to do witli the death

of the apple trees there, as the soil is one of the

very best for apples in the kingdom, being fine

strong black loam to a great depth. Yet there

are many old apple trees in the kingdom. At

Horton, in Buckinghamshire, where Milton

spent some of his earlier years, there is an apple

tree still growing, of which the oldest people re-

member to have heard it said that the poet was

accustomed to sit under it. And upon the low

leads of the church at Rumsey, in Hampshire,
there is an apple tree still bearing fniit, which

is said to be two hundred years old.

The fruit catalogue of the Horticultural So-

ciety contains above six hundred varieties of the

pear; and it is there observed, that "tlie newly
introduced Flemish kinds, are of much more

importance than the greater part of the sorts

which have been hitherto cultivated in Great

Britain, and when brought into use will give

quite a new feature to the dessert."

Good pears are a luscious fruit. They are

characterised by a saccharine aromatic juice, a

soft and pearly liquid pulp melting in the mouth,
as in the hcurrcs or butter pear; or a firm and

crisp consistence, as in the winter bergamots.

Kitchen pears should be of a large size, with the

flesh firm, neither brittle nor melting, and rather

austere than sweet, .as the wardens. Pears for

the manufacture of pcrr!/, may be either large

or small, but the more austere the taste tlie better

will be the liquor. The wild pear produces an

excellent perry.
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The best sorts of pear where the space is lim-

ited, or for the cottage garden, are : The jargon-

elle, Marie Louise, beurre de capiaumont, beurra

did, glout mori;eau, easier leurri, and heurre

ranee. With the exception of the jargonelle,

all tliese sorts are hardy enough without a wall;

but when this can bo obtained, the best fruit

will be produced.
The propagation of the pear may be accom-

plished by seeds, by layers, or suckers, but not

easily by cuttings: the most approved way is

raising seedlings, or grafting and budding. The

same principles of selection of seed, and crossing

by means of the pollen of different sorts, are

applicable to the pear as to the apple. Seedling

pears, however, do not so soon bear as apples.

At Brussels, according to Neill, seedling pears

bear fruit in four or five years; whereas in Bri-

tain they seldom bear before the seventh or eighth

year. The fruit of the first year of bearing

is always inferior to that of the second or third

years. If a pear or an apple possesses a white

and heavy pulp, with juice of rather pungent

acidity, it maj"^ be expected in the second, third,

and subsequent years, greatly to improve in size

and flavour. New varieties of pears, and indeed

of all fruits, are more likely to be obtained from

the seeds of new than of old sorts.

In grafting the pear, the most common stocks

are the common pear and wilding; but as the

apple is dwarfed, and brought mor& early into a

bearing state by grafting on the paraden or

creeper, so is the pear by grafting on the quince
or white-thorn. The pear will also succeed very
well on the white beam, medlar, service, or apple ;

but the wilding and quince are in most general
use. On the thorn, pears come very early into

bearing, continue prolific, and, in respect of soU,

will thrive well on a strong clay. A dry deep
loam is reckoned the best soil for the pear tree,

when the stock is of its own species; on a quince
stock it requires a moist soil. Gravel is a good
subsoil where the incumbent soil is suitable.

The mode of bearing of the pear differs some-

what from that of the apple. It docs not pro-
duce blossoms on the former year's wood, but

its buds are formed on spurs growing out of wood
not younger than one year old, and consequently

projecting spurs all over the tree must be left

ifor that purpose.

Pruning is not often wanted in the culture of

the pear tree, which is rarely much encumbered
with supei-fluous branches; but in some kinds,
Vfhose form of growth resembles the apple tree,

it will sometimes be found beneficial. All ir-

regular crowded or decayed branches are of

course to be lopped off, and the head is to be

kept moderately open in the middle.

Perry is produced from the pear. It is chiefly
manufactured in Worcestershire, and from thence

is exported to America, and the East and West

Indies. It is of a higher and richer flavour than

cider, and less acid; and when of genuine quality
is highly esteemed, commanding a price equal
to that of some of the best continental wines.
The Q,^I^CE, ('i^nw cydonia.J The quince

tree is of low growth, much branched, and gene-
no

The Quince.

erally much contorted ; the leaves are roundish,

orovate,entire,of a dusky green above, and white

underneath, and attached by short petals. The
flowers are largo, white, or pale red, and appear
in May and June. The fruit differs in shape
and size in the different varieties. It is large,

globular, oblong, or pear-shaped, of a rich yellow
or orange colour when ripe, and a strong peculiar
odour. Its taste is austere ; the pulp is composed
of sugar, vegetable jelly, astringent matter, malic

acid, &c. The seeds are mucilaginous. The
dietetic properties of the fruit are similar to

those of the apple and pear. It is mentioned

by Tusser as cultivated in England in 1753, but
it has now come into general use in this coun-

try. Quince pie was once reckoned amongst
the delicacies of the table, but it is now rarely

produced. To some tastes, quince mixed with
other fruit contributes to it an agreeable

piquancy.

The quince was introduced into Europe, ac-

cording to Pliny, from the island of Crete.

From the largeness of this fruit, and its splendid

colour, it is not improbable that it was the same

with the apples of the Hesperides; for Galesio,

in his treatise on the orange, has shown that the

orange tree was unknown to the Greeks, and

that it did not naturally grow in those parts

where the gardens of the Hesperides were placed

by them. The fruit of the quince, however

useful and ornamental it may be in some res-

pects, does not warrant such honours, and in

truth has not continued to receive them; for the

French, who have paid great attention to its cul-

tivation, particularly for gi-afting pears upon its

stocks, call the quince tree "
coignassier," pro-

bably, according to Du Ilamel, because the dis-

agreeable odour of the fruit requires that it should

be placed in a comer (coin) of the orchard or

garden. In the south of Franco, particularly
on the borders of the Garonne, the quince .is

very extensively grown ;
and the peasants pre-

pare from it a marmalade, which they call cotig-



S28 HISTORY OF THE VEGETABLE KINGDOM.

nae. The term marmalade is derived from the

Portuguese name for the quince, marmelo. Ger-

ai'd says, that in his time quince trees were

planted in the hedges of gardens and vineyards;
and marmalade, two centuries ago, seems to have

been in general use, principally from a belief

that it possessed valuable medicinal properties.

The seeds of the quince are still used in medi-

cine, on account of tlio great quantity of muci-

lage which they yield to boiling water.

There are eight varieties of the quince noticed

in the fruit catalogue of the Horticultural So-

ciety. Amongst these the Chinese quince (ci/-

donia C/nnensisJ is inserted on account of the re-

semblance which its fruit has to that of the

common quince; although in Franco, where only
in Europe it has produced fruit, it is not con-

sidered eatable. The Chinese quince was intro-

duced into England and Holland nearly forty years

ago, and was planted in France about ten years
later. The tree has much the appearance of the

common quince, as well as the fruit. It is re-

markable for the number and brilliancy of its

flowers.

The quince is not eaten raw, but is used in

pies or tarts, stewed. It also forms an excellent

marmalade or syrup. When apples have lost

their flavour, the addition of a few quinces adds

much to their sharpness and acidity. The ex-

pressed juice of the quince was formerly a good
deal employed in medicine; as also an infusion

of the seeds, wliich forms a good emollient, simi-

lar to that made from the gums.
This tree prefers a soft moist soil, and rather

shady situation. It is propagated by layers and

cuttings, and approved sorts are perpetuated by
grafting.

The Medlar, (niespilus Germanica.) Tliia is

a middle sized branching tree. The branches

are woolly and covered with an ash-coloured

bark, and in a wild state armed with stiff spines.
The leaves ai-e oval, lanceolate, serrate; towards
the point somewhat woolly, and set on very short

channeled petioles. The flowers are produced
on small natural spurs, at the ends and sides of

the branches. The bracteae are as long as the

corolla, the calyxes terminating fleshy, the petals
white. The tree flowers in June and July, and
the fruit is ripe in November.
The medlar is a fruit resembling the smaller

apples, and has a good deal of flavour, but is not
fit for use until it is very ripe. This ripeness is

seldom or never attained while the fruit remains
on the tree. It is generally understood to be a
native of the south of Europe; but it has been

naturalized, though rarely, in the hedgerows in

England.
In Sicily, according to Miller, it rises to be a

large tree, with a straight stem, and the fruit

shaped like a pear. The Dutch medlar, which
ia the kind most cultivated in England, does not

reach a great height, and is crooked and nnsightly
in the branches. The leaves are much larger

than those of the common medlar, and they are

downy on their under sides. Tlie fruit, also, is

larger, and so are the flowers; but it is inferior

in pungency and flavour to the smaller sort,

which is known by the name of the Nottingham
medlar.

The timber of the medlar is very hard and

durable. The tree is also rather a slow grower,
and lasts to a great age.

True Service, (pyrus domestica.) This tree

is a native of France and Italy. It has also been

occasionally found wild in England. At present
it is scarcelycultivated in this country,and plants
of it are rarely to be met with in our nurseries.

It is a middle-sized tree; the leaves are small

and pinnated, and villous beneath. It bears a

profusion of white flowers. There are two var-

ieties, one bearing an apple-shaped fruit, the

other a pear-shaped. These fi-uits are very small,

and, like the medlar, are only eatable when mel-

lowed with age. They have a peculiar acrid

flavour. The wood of this tree is very hard and

homogeneous; quite free of pores, and is much
used in making mathematical rulers.

In France it was also at one time employed
in the construction of screws for wine presses.

The tree is propagated by seeds, cuttings, and

layers; or, in good soils, by grafting on seedlings
of the same species. The best soil is a strong

clay loam.

Cocoa Plum, (clirt/sobalarms,) literally golden
acorn. There are two species of this tropical

fruit, the West Indian c. icaco, and the American
c. ohlongifolius. The icaco bears flowers and
fruit similar to those of the plum. This fruit is

common in the West Indies, and is eaten both

raw and preserved; both species grow well in a

sandy loam. They are propagated by large cut-

tings, taken off' at a joint.

The Loquat, (criobotrya japonica.) This ia

also a tropical plant, belonging to the pomaccx.
The leaves are lanceolate and serrated, the fruit

about the size of a gooseberry, of a fine yellow

colour, and, according to Sir Joseph Banks, as

good as the mango. To bring it to maturity in

this country, it requires the heat of a stove,

and it comes into use in March. It may be

grafted on any species of the genus, or on the

hawthorn.

Amygdalus. This, the Greek name of the

almond, forms a genus of fruit trees and shrubs,

comprehending the peach, nectarine, sweet and
bitter almond, dwarf almond, and a few others.

The leaves are lanceolate or obovate, with ser-

rated edges; the flowers make their appearance -'

early, and are of a delicate gray colour. The peach ,,.

and nectarine are the most delicious of European A
fruits : the sweet almond is esteemed for its ker- S

nel, which contains a quantity of bland fixed
|

I
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oil. The dwai'f and double dwarf almonds, are

pretty omamental slinibs.

TuE Peach and Nectakine, famygdalus Per-

sica.J The peach, when growing naturally, is

The rcaiJi.

rather under the middle size of trees, with spread-

ing branches, of quick growth, and not long
lived. The blossoms come out before the leaves

are fully expanded ; they are of a gay delicate

colour, but with little odour. The fi-uit is round,
with a furrow on one side, and with a delicate

downy skin. Sickler considers Persia as the

original country of the peach, which in Media
is esteemed unwholesome; but when planted in

the alluvial soils of Eg3'pt, becomes pulpy, de-

licioug, and salubrious. The peach also, accord-

ing to Columella, when first brought from Per-

sia into the Roman empire, possessed deleterious

qualities, which Knight concludes to have been

from those peaches being only swollen almonds,
or imperfect peaches, and which are known to

contain the prussic acid, a poisonous substance.

The flesh of the almond is at this day considered

as poisonous on some parts of the continent.

The tree has been cultivated from time imme-

morial, in most parts of Asia. At what period
it was introduced into Greece is uncei-tain. The
Romans seem to have brought it direct from

Persia, during the reign of the Emperor Clau-

dius. It is first mentioned by Columella, and
afterwards described by Pliny. The peach was
introduced into England about the middle of the

sixteenth century, where it is always cultivated

against walls or under glass. The peach is more

grateful to the palate than perhaps any other

fruit raised in England, either naturally or by
art, with the exception of the luscious, mellow-

flavoured pine apple. It surpasses the grape in

richness, and is more delicate than the melon.

LinniBus divides the peach into two varieties,

that with downy fruit, or the peach, commonly
so called, and that with smootli fruit, as the nec-

tarine. There are various instances of both

fniits growing on the same tree. Thus, trees

raised from the stone or seed, have not only borne

fruit having on one part of the tree the downy
coat of the peach, and on another the smooth
coat of the nectarine, but they have exhibited

varieties even closer than that, for single fruits

have been produced with the coat of the peach
on the one side, and that of the nectarine on the

other.*

The French consider them as identical, and

arrange the peach into four divisions. 1. The

free stone peaches, the flesh of whose fruit separ-

ates readily from the skin and the stone; 2. The
free stone nectarines, or smooth peaches; 3. The

cliug-stone peaches, whose flesh is firm, and

adheres both to the skin and the stone; 4. The

cling stone smooth peaches. The double blos-

somed peach is one of the most ornamental of

spring flowering trees. It is about three weeks

later of blossoming than the common peach.
In the warmer parts of Asia the peach is very

generally cultivated, and in many it grows abun-

dantly without culture.

On some parts of the American continent

also, the peach gi-ows readily, and in great plenty.

Captain Head, in his Rough Notes, mentions the

beauty and productiveness of the peach trees

which are scattered over the corn fields in the

neighbourhood of Mendoza, on the east side of

the Andes; and the same traveller notices dried

peaches as an article of food in the niountainoua

parts, to which they must of course be caiTied

from the plains.

In many parts of the United States, peach
trees grow in extensive plantations. They con-

tinue without culture; and the fruit is of little

value, except in the distillation of peach brandy,
and the fattening of hogs. The following ac-

count of the peach orchards in the United States,

and of a variety of peach which the describer

obtained from that country, was communicated

to the Horticultural Society in 1815, by Mr John

Braddick, of Thames Ditton :
—

"Some years ago, when travelling through

Maryland, Virginia, and the neighbouring pro-

vinces of the United States of America, I had

an opportunity of observing the mode in which

the peach trees of those provinces were culti-

vated, which was invariably from the stone of

the peach, the plant being never budded, hut

always remaining in a state of nature. In the

middle and southern provinces of the United

States, it is no uncommon circumstance for a

planter to possess a sufficient number of peach
trees to produce him, after fermenting and dis-

tilling the pulp, from fifty to one hundred gal-

lons of peach brandy; the manufacturing of this

liquor, and the feeding of hogs, being the prin-

cipal uses to which the peach is applied in those

countries. A peach orchard usually contains a

thousand or more standard trees. The tree

being raised in the manner I have detailed, it is

easy to conceive that the fruit growing on them
must be an endless variety, scarcely two treea

* HortiouU. Transact. Vol. I.
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producing exactly alike; and although by far

the greater number of trees, in any of these

orchards, will always be found to produce fruit

below mediocrity in point of flavour, yet a judi-
cious observer will never fail, among so great a

number, to pick out a few trees, the race of which

may be considered worthy of preserving."
The peach is said to have been first cultivated

m England about the middle of the sixteenth

century. Gerard describes several varieties of

peach as growing in his garden. TuBsor men-
tions it among his list of fruits in 1557.

In the neighbourhood of Paris much attention

is paid to the culture of peach trees; and the

peaches there are of excellent quality. The

principal gardens for the supply of the French

capital are at Montreuil, a village near Paris;
and one tree there sometimes covers sixty feet

of wall, from the one extremity to the other.

The Montreuil peaches are of the finest flavour;
and their excellence is properly attributed to the

exclusive attention of the people to their cul-

ture. The sub-division of labour and skill pro-
duces the same results in every art.

The espalier peaches of the Due de Praslin,
near Melun, are stated to be the finest in Europe.

All the peaches have in the kernel a flavour

resembling that of noyau, which depends on the

presence of prussic or hydrocyanic acid. The
leaves have the same flavour, which they impart

by infusion either in water or in spirits.

The facility of raising the peach from the

stone has probably tended to its general diffusion

throughout the world. This fniit has steadily
followed the progress of civilization; and man,
"from China to Peru," has surrounded himself

with the luxury of this, and of the other stone

fruits, very soon after he has begun to taste the

blessings of a settled life. There are still spots
where ignorance prevents portions of the human
race from enjoying the blessings which Provi-

dence has everywhere ordained for industry; and
there are others where tyranny forbids the earth

to be cultivated and produce its fruits. The in-

habitants of the Hauran, who are constantly

wandering, to escape the dreadful exactions of

some petty tyrant, have neither orchards nor
fruit trees, nor gardens for the growth of vege-
tables. "Shall we sow for strangersi" was the

affecting answer of one of them to Burckhardt.
The peach is raised from the stone, and this

mode is pursued in America, even for procuring
trees for common purposes. Knight produced
varieties in the following manner. He planted
dwarfs in large pots; these being brought into a

state of vigorous health, the pistils of the blos-

som of one sort were impregnated with the pol-
len of another, only three peaches were suffered

to remain on each tree; and from sowing the
stones of these, the Acton Scot, the spring grove,
and other varieties were produced. Knight also

maintained "that the peach ti-ee might, in succes-
sivegenerations, be so far hardened and naturalised

to the climate of England and Ireland, as to

succeed well as a standard in favourable situa-

tions. The peach does not, like many other

species of fruit trees, exercise the patience of

the gardener who raises it from the seed; for it

may always be made to bear when three years
old." Mr Knight even succeeded in producing
blossom buds the first year.

Tlie peach is generally budded on damson,

plum stocks, and some of the more delicate sorts;
on apricot stocks, or old apricot trees cut down,
or on seedling peaches, almonds, or nectarines.

The soil best suited for the peach is "three parts

mellow, unexhausted loam; and one part drift

sand, mixed with vegetable mould or manure."
Peaches require a lighter soil than pears or

plums.
All the varieties bear the fruit upon young

wood of a year old, the blossom buds rising im-

mediately from the eyes of the shoots. The
same shoot seldom bears after the first year, ex-

cept on some casual small spurs on the two year's
wood. Hence the trees are to be pruned, as

bearing entirely on the shoots of the preceding

j'ear, and a full supply of every year's shoots

must be trained in for successorial bearers the

following season. The following arc short and
useful hints :

" Use a strong loam for the border,
never crop it, add no manure, keep the trees

thin of wood by disbudding, and the early re-

moval of useless wood ; shorten each shoot ac-

cording to its strength at the spring pruning, ele-

vate the ends of the leading branches, so that they

may all form the same curvilinear direction up-
wards, and keep the trees in a clean and healtliy
state."* Various species of aphis, and tlie

acartis, or red spider, infest the leaves of the

peach.
One of the greatest blessings, says a recent

writer,+ that can be conferred upon any rude

people, (and it is a blessing which will bring

knowledge, and virtue, and peace, in its train) is

to teach them how to cultivate those vegetable

productions which constitute the best riches of

mankind. The traveller Burchel rendered such

a service to the Bachapins, a tribe of the interior

of southern Africa. He gave to their chief a

bag of fresh peach stones, in quantity about a

quart; "nor did I fail," says the benevolent visitor

of these poor people, "to impress on his mind a

just idea of their value and nature, by telling

him that they would produce trees which would

continue every year to yield, without further

trouble, abundance of large fruit of a more

agreeable flavour than any which grew in the

country of the Bachapins." This is an intcrest-

• Callow,

t I.lTirary of Entertaining Knowledge.



THE ALMOND. 331

ing example of how much good a right minded

and active individual may do to liis humbler

brethren of the human family. "Why have

not every where the names been preserved," says

Humboldt, "of those who, in place of ravaging
the earth, have enriched it with plants useful to

the human race?" It is satisfactory to observe,

however, that when men are highly civilized,

there is an elasticity in their mental energies,

which makes the destruction of tyranny and war

of less permanent injury than when their in-

flictions fall upon a rude people. Sickler, a dis-

tinguished naturalist of Germany, who has paid

pai-ticular attention to the cultivation of fmit

trees, had, in the Duchy of Saxe Gotha, formed

three nurseries for fruit trees, one of which con-

tained eight thousand grafted plants. In 1806,

this nursery was entirely destroyed by the French,
after the battle of Jena: Ney's corps bivou-

acked in it. After the battle of Leipsic, in 1814,

another nursery, planted by the same eminent

man, was destroyed by the Cossacks. Yet in

1817 he had planted and reared a third nursery
with his own hand,—persevering, in spite of the

injuries which he had received in these dreadful

contests to distribute his fine plants, and the

knowledge of their cultivation, over his native

country. The labours of such a man will endure

when the fame of conquerors is forgotten, or

tliought worthless, or only remembered to be

hated as it deserves.

It has been already stated that some doubts

exist as to the difference between the peach and

the almond being more than apparent. With
reference to this subject, there is a curious fact

recorded by the president of the Horticultural

Society. The fi-uit of a sweet almond tree, which

had been obtained from an almond kernel, that

had, when in flower, been impregnated with

peach pollen, was sown, and produced a tree :

this tree bore eight peaches, some of which were

perfect, and the others burst at the centre when

ripe, as is the case with almonds. The peaches
were finely formed and coloured ;

the flesh white,

soft, melting, and of good flavour. This experi-
ment is curious; for though it does not com-

pletely establish the fact of the convertibility of

an almond into a peach, it does so in great part,

by showing that only the pollen is necessary to

effect such a change.
The Flat Peach of China is perhaps the most

singular of the peach tribe. The size of it re-

sembles that of the apple; and the stalk and eye

approach so near as to give it the appearance of

a ring of flesh, with a stone in the middle. The

following description accompanied specimens
presented to the Horticultural Society by Mr
Braddick :—
"This fruit is of truly singular form, and per-

J)aps will be best described as having the appear-
ance of a peach flattened by pressure at the head

and sU'ilk; its upright diameter, taken through
the centre, from eye to stalk, being eleven six-

teenths of an inch, consisting wholly of the

stone, except the skin; that of its sides is one

inch and one-eighth, its transverse diameter being
two inches and a half. The head of the fruit is

crooked in such a mannei-, as to look like a

broad and rather hollow eye of an irregular and

five-angled, (or lobed) shape, surrounded by the

appearance of the remains of the leaves of a

calyx : the whole surface of this eye is roughly
marked with small irregular warted lines, liko

the crown of a medlar. The colour of the skin

of the fruit is pale yellow, mottled, or rather

speckled with red on the part exposed to the

sun, and covered with a fine down. The flesh

is pale yellow, having a beautiful radiated circle

of fine red surrounding the stone, and extending

far into the frait. The stone is flatly compressed,

small, rough, and irregular. The consistence

and flavour of the flesh is that of a good melting

peach, being sweet and juicy, with a little noyau

flavour, or bitter aroma. This peach is culti-

vated in China, representations of it being con-

tinually seen on the papers and drawings received

from that country; and it is well known at Can-

ton, where it is esteemed as a good fruit."

The Almond, (amygdahis communis, and a.

amarus.) The sweet and bitter almond trees

Tlie Almond.

are similar in appearance to the peach, and grow
to the height of about twenty feet, with spread-

ing branches, and blossoms of a more varied

colour than the peach.
It is probable that the almond is a native of

the western parts of Asia. The almond is men-
tioned in the Scriptures as amongst the best

fruits of the land of Canaan. It is very plen-
tiful in China, in most of the eastern countries,

and also in Barbary. In that country it is the

most early bearer of uU the fruit trees. It flowers
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ill January, and gives its fruit in April. It does

not appear that the ahnond tree, (wliich is now

abundantly cultivated for its fruit in Italy, Spain,
and the soutli of France) was so early introduced

into the first of these countries as the peach, or

that its native region was so well known, "Greek
nuts" being the name given to almonds at Rome
in the time of Cato.

The fi-uit of the almond is not so attractive as

that of the peach; because, instead of presenting
the same delicious pulp as that, the pericarp of

the almond shrivels as the fruit ripens; and when
the ripening is completed, has become a horny
kind of husk, which opens of its own accord.

The kernel of some varieties of the almond, is

not defended by so tough a shell as that of the

peach and nectarine; for it is often so tender that

the nuts break when shaken together.
In the south of Europe, where the almond is

cultivated with as mueh care as the peach is in

this country, its varieties are carefully distin-

guished. The bitter and the sweet are perman-

ently distinct varieties; and after this leading
character is observed, the variety is further dis-

tinguished by the form and degree of hardness

of the shell. For instance, the French have,
"amandier a coque dure"—"amandior a coque
demi-dure"—"amandier a coque tendre."

In England, almond trees are chiefly culti-

vated for the beauty of their early flowers; and

for this reason, the common kind, and the double-

flowering dwarfs, are preferred. Tliere is some-

thing very charming in the peculiarity which

belongs to this tree, of blossoming on the bare

branches :

" Tlio hope, in dreams, of .1 happier hour,
Tliat alights on misery's brow,

Springs oat of the silvery almond-flower,
Tliat blooms on a leafless bough."

One of the most beautiful tales of the Greek

mythology (that of the Loves of Phylis and De-

mophoon) is founded on this property of the

almond tree.

Tlie almond is raised from seed like the peach,
for varieties or for stocks; and by budding on

its own or on plum stocks, for continuing varie-

ties. The fruit is produced chiefly on the young
wood of the previous year, and in part on small

spurs of two or three years' growth.
Almond trees ripen their fruit in England,

though the produce is very inferior to that which
is imported. The flowers of the productive

almond, both the sweet and the bitter, are much
less showy than those of the improductive.
Like most of the other nut-bearing trees, the

almond yields an oil. Between the expressed
oil of bitter, and that of sweet almonds, there is

little difference; but the bitter almond contains

an essential oil, while the sweet almond has

none. Owing to the prussic acid which it con-

tains, this essential oil is found, by experiment,
to be exceedingly poisonous; and therefore the use

of bitter almonds should be carefully avoided in

every instance where there is a chance that the

essential oil may be separated in the stomach.

So very violent is the poison of this oil, that in-

stances are recorded of persons dying in conse-

quence of drinking even a very small portion of

spirits flavoured by it; and, in its concentrated

state, it is probably not exceeded, in its hurtful

effects, even by the essential oil of tobacco itself,

or by any of the narcotic vegetable poisons.

According to Haller, bitter almonds are a poi-

son to birds and quadrupeds.
Almond oil (the expressed oil) is principally

obtained from the almonds of Valentia and Bar-

baiy; the Syrian almonds, usually called Jordan

almonds, being preferred for the table.

The Large FruitedAhnond (var. macrocarpa)
is one of the most beautiful varieties of the

almond. The flowers are twice as large as those

of the common sort, and remain longer in per-

fection: the fruit also is larger. There is a spe-

cimen in the garden of the Horticultural Society,

which has been figured and described by Mr

Lindley in the Botanical Register; who remarks,

that tliis almond is "increased by budding upon

plums and other drupaceous plants."

About four hundred and fiftj^tons of almonds

are annually imported into Great Britain, pay-

ing a duty of i;i8,000.

Prunus. This genus comprehends the apricot,

the plum, the cherry, the sloe, the laurel, and

several other ornamental shrubs. The designa-

tion /)rM»iw, is of Greek origin, but its deriva-

tion or particular meaning is unknown. This

family are characterised by all the species possess-

ing, in greater or less degree, a portion of prussie

acid. In fact, many of the species are decidedly

poisonous; and though the fruit of some of them
is agreeable to the taste, and safe enough when
taken in limited quantities, there is none of the

family that can be indulged in to excess with

impunity. Columella says that the Persians

sent the peach to Egypt to poison the inhabi-

tants; and a species of apricot is called by the

people of Barbary, "matza Franca," or the killer

of Christians. All these evil qualities are, how-

ever, destroyed by cultivation; for it is the pri-

vilege of man not only to distinguish between

the good and evil properties of vegetables, but

to eradicate the evil, in many cases, by his skill

and industry.
The Apricot, (prunus Armeniaca.) The apri-

cot is a low tree of rather crooked growth, with

subcordate leaves and sessile flowers. The fruit

is round, about the size of the peach, and re-

sembling it in delicacy of flavour.

The apricot is very widely difl^used in Asia,

and grows upon tlie slopes of the barren moun-

tains westward of China. Many species of it
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are cultivated; and, as they ripen earlier than

the peach and nectarine, they are in considerable

estimation. Some varieties are exceedingly de-

licious; and the Persians, in their figurative lan-

guage, call the apricot of Iran "the seed of the sun ."

It should seem that the apricot was known in

Italy in the time of Dioscorides; and that it got

its name precocia from ripening earlier than some

other fruits. The modern Greek name tti^ixvk-

Ko. is very like the Arabic name berikach. The

llomans set little value upon the apricot, as ap-

pears by an epigram of Martial. If the ancient

name is to be retained, a-precoke, as it used to

be styled by our most earl}'' wi'itcrs on horticul-

ture, is the classical appellation, and the modern

apricot the vulgarism or corruption.
The apricot is said to derive its scientific name

from its almost covering the slopes of the Cau-

casus, the Ararat, and the otlier mountains in and

about Armenia, up almost to the margin of the

snow. The general opinion that it is a native of

Annenia has, however, been controverted by M.

Kegnier, a French naturalist, who contends, that

as Armenia is a high mountainous country, the

climate of which resembles that of middle

Europe, it cannot possibly be the country of a

tree which begins to flower so early, that its

blossoms are often destroyed by the frost, not-

withstanding every care of the cultivator. The

apricot, too, although it has been cultivated in

Europe for many ages, never sprang up from
Deeds in any of our forests; neither has it been

found wild either in Armenia or any of the

neighbouring provinces. M. Ilegnieris of opin-
ion that it is a native of Africa, and that its

limits appear to be a parallel between the Niger
and the range of the Atlas mountains, from
whence it has, by cultivation, been carried to-

wards the north.

Apricots are very plentiful, and in great var-

iety, in China; and the natives employ them

variously in the arts. From the wild tree, the

pulp of whose fruit is of little value, but which
has a large kernel, they extract an oil; they pre-
serve the fruit wet in all its flavour; and they
make lozenges of the clarified juice, which afford

avery agreeable beverage when dissolved in water.

The apricot attains the size of a large tree in

Japan. It also flourishes in such abundance

npon the Oases, as to be dried and carried to

Egypt as an article of commerce. In those sul-

try climates, the flavour is exquisite, though the

fruit is small.

Ciough, in his British Topography, states that

the apricot tree was first brought to England, in

152i, by Woolf, the gardener to Henry VIII.

Gerard had two varieties in his garden.
There are fifteen or twenty excellent varieties

of apricot, besides the peach apricot, a large
fruit supposed to be a hybrid, between a peach
and an apricot.

New varieties are procured by planting the

seed; and approved sorts are propagated by bud-

ding on plum stocks. The trees are trained

against the wall, and bear in the open air, in all

the sheltered parts of Britain. The fruit is pro-
duced on the young shoots of last year, or some-

times on two or three year old spurs. The bear-

ing shoots throw out the blossoms immediately
from the eyes along the sides, and the buds have

a round and swelling appearance. The apricot
does not force well.

TuE Plum, (pninus domeslica.J The plum
appears to be still more widely diffused in its

original locality than the apri-

cot; and it is much more prone
to run into varieties. It is a

tree of fifteen to twenty feet in

height, and branches out into a

moderately spreading head. It

is a native of Asia, and of many
parts of Europe; and even grows
wild in the hedges in some

parts of Britain, though possi-

bly it may have found its way
there from some of the culti-

vated sorts, and have degener-
ated. The plum, and almost all

its species, is very apt to I'un under ground, and

produce suckers from the roots. Du Ilamel says

that if plums are grafted low, and covered with

earth, they push out shoots which may be trans-

planted.
Plums of various sorts appear to have been

introduced into England as early as the fifteenth

century. These varieties came to us from France

and Italy. The "Green-gage" is the Heine

Claude of France, so called from having been in-

troduced into that country by the wife of Francis

I. It is called gage in England, after the name
of the family who first cultivated it here. The
"Orleans" probably came to us when we held

possession of that part of France from which it

takes its name. Lord Cromwell introduced

several plums from Italy, in the time of Henry
VII. The damson, or damascene, as its name

imports, is from Damascxis.

In some countries, particularly in Alsatia, a

considerable quantity of alcohol is produced from

plums and chcmes by fenuentation. Dried

plums form a large article of commerce, under

the name of prunes and French plums.
There are nearly three hundred varieties of

plums, many of which are, perhaps, only dis-

similar in name. The Washington, a modern

variety, which is stated in the Pomologieal Ma-

gazine not to be surpassed in richness of flavour,

beauty, and other good qualities, by any, is

curious in its origin. The parent tree was pur-
chased in the market of New York, some time

in the end of last century. It remained barren

several years, till, during a violent thunder-
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Btonn, the whole trunk was struck to the earth

and destroyed. The root afterwards threw out

a number of vigorous shoots, all of which were

allowed to remain, and finally produced fruit.

It is, therefore, to be presumed that the stock of

the barren kind was the parent of this. Trees

were sent to Mr Robert Bai'clay, of Bury Hill,

in 1819; and in 1821 several others were sent to

the Horticultural Society by Dr llosack.

Most of the varieties of the plum are propa-

gated by grafting or budding on the muscle, St

Julian magnum bonum, or any free growing
plums raised from seed or from suckers ; but for

a permanent plantation seedlings are to be pre-
ferred. The common baking plums, as the dam-

son, bullace, Wentworth, are generally propa-

gated by suckers, without being either budded
or grafted. Plumb-grafting is performed in

July or March; budding in July or August.
A middling light soil, neither too wet or too

dry, is best suited for this tree.

All the sorts produce their fruit on small na-

tural spurs, rising at the ends and along the

Bides of the bearing slioots, of one, two, or tliree

years' growth. In pruning, the fi-uitful branches

should not be shortened, but tliinnings made of

cross placed or irregular branches.

The Cherry (prumis cerasus). The culti-

vated cherry is by some considered a distinct

species, while others suppose it a domesticated

variety of the wild cherry or gean. Besides being

prized for its fruit, the cheiTy is also a very
ornamental tree, and cultivated for this object

in shnibberies. The tree is a native of most

temperate countries of the northern hemisphere.
The small black is found not only in some parts
of England, but even in places among the Scot-

tish mountains, where it would be difficult to

imagine it to have been carried. It is gen-

erally said that the firat of the present cultivated

sorts was introduced about the time of Henry
VIII., and were originally planted at Sitting-

bourn, in Kent. The cherry orchards of Kent
are still celebrated. It seems, however, that

they were known mucli earlier, or, at any rate,

that cherries were hawked about London before

the middle of the sixteenth century, in the very
same manner as at present. The commencement
of the season was announced by one carrying a

bough or twig loaded with the fniit. Our pre-
sent popular song of "

Cherry ripe, ripe I cry,"
is very slightly altered from Ilerrick, a poet of

the time of Charles I. One of our old English
games, cherry-pit, consisted of pitching cherry-
stones into a little hole :

—" I have loved a witch
ftver since I played at cherry-pit."

*
Shakspeare

also alludes to the same custom.
The wild cheiry, of which there are a good

many varietiea, is a much more hardy tree than

• Witch of Edmonton.

any of those that produce the finer sorts of fruit;

and it is therefore much cultivated for stocks

npon wliich to graft the others, as trees so grafted
attain a larger size, are more durable, and less

subject to disease. At some of the ruined abbeys
and baronial castles there are found cherry trees,

chiefly black ones, which have attained the

lieight of sixty or eighty feet, and continue to

produce gi-eat quantities of fruit. These ancient

sorts are not confined to the warmer parts of the

country, but are met with in some of the north-

em counties of Scotland. Evelyn ranks the

black cherry amongst
" the forest beny-bearing

trees, frequent in the hedges, and growing wild

in Herefordshire and many places."
The cherry is generally undei'stood to have

been brought to Home, from Armenia, by Lu-

cullus, the conqueror of Mithridates. This was

about sixty-eight years before the Christian era;

and such was the fondness for the fi-uit, that

Pliny says,
" in less tlian one hundred and

twenty years after, other lands had cherries, even

as far as Britain beyond the ocean." The cherry
is spread over Africa. In Barbary it is called
" The Beny of the King." Desfontaines (Ilis-

toire des ArlresJ contends, in opposition to the

received opinion, that the wild cherry is indige-

nous to France, and of equal antiquity with the

oak
;
nor can we help thinking, from the situa-

tion in which we have seen wild cherries, that

the same may be the case with parts of the

United Kingdom.
The transplantation of fruit trees from one

distant locality to another has been employed by
Hume as an argument to prove

" the youth, or

rather infancy of the world," in opposition to

the opinions of tht)se who maintain that this

earth has existed, in its present condition, from

countless ages :
—

" Lucullus was the first that brought clierry

trees from Asia to Europe; though that tree

thrives so well in many European climates, that

it grows in tlie woods without any culture. Is

it possible that, throughout a whole eternitj', no

European had ever passed into Asia, and thought
of transplanting so delicious a fi-uit into his own

country ? Or if the tree was once transplanted
and propagated, how could it ever afterwards

perish ? Empires may rise and fall
; liberty and

slavery succeed alternately; ignorance and know-

ledge give place to eacli other
;
but the cheiry

tree will still remain in tlie woods of Greece,

Spain, and Italy, and will never be afifected by
the revolutions of human society.

" It is not two thousand years since vines were

transplanted into France, tliough there is no cli-

mate in the world more favourable to them. It

is not three centuries since horses, cows, sheep,

swine, dogs, corn, were known in America. Is

it possible that, during the revolutions of a whole

eternity, there never arose a Columbus who
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might open the communication between Europe
and that continent ? We may as well imagine
that all men would wear stockings for ten thou-

sand years, and never have the sense to think of

garters to tie them. All these seem convincing

proofs of the youth, or ratlier infancy, of the

world, as being founded on the operation of

principles more constant and steady than those

by which human society is governed and directed.

Nothing less than a total convulsion of the ele-

ments will ever destroy all the European ani-

mals and vegetables which are now to be found

in the western world."

Several liqueurs are manufactured from cher-

ries. A large black cherry (Merise noircj is

used in the composition of the ratafia of Gi-en-

oble; and the maraschino of Zara is prepared
from a particular species of cheny cultivated in

Dalmatia. Kirschwasser, which is a cheap spi-

rit, fonning a considerable article of commerce,
is the fermented liauor of a small black

cherry.
The whole of the genus prmivs yield what is

commonly called gum, that of the cherry tree

being the best. But this substance, which is

aiUed cerassin, resembles tragacavth (the gum
of the astragalus), and is therefore improperly
called gum, as the term is usually understood,

and applied to gum Arabic.

The Romans had eight varieties of cherry. In

the British gardens are upwards of forty sorts.

The French divide the cherries into grioUes, or

tender-fleshed; Ugarreatix, or hard-fleshed
;
and

gidgnes, or small fruits. The fruit of many va-

rieties is somewhat heart-shaped; hence the very

general name oiheart-cherr!/. Why some are called

dukes is not so well ascertained. The Morello

cheny is very distinct from the other varieties,

bearing almost exclusively, in the preceding

years, stock wood, and the pulp of the fruit has

somewhat of the consistence and flavour of the

morel ;
whence the name.

Vai'ieties of the clierry are continued by graft-

ing, or budding on stocks of the black or wild

red cherries, which are strong shooters, and of a

longer duration than any of the garden kinds.

Some graft on the Jlorelle, for the purpose of

dwarfing the tree, and rendering it more prolific;

but the most effectual dwarfing stock is the ma-

haleb, which, however, will not succeed in the

generality of soils in Britain. For procuring
new varieties, however, recourse must be had to

raising from the seed. From these a good many
new sorts may be expected. The stones are

planted in light sandy soil, in autumn or spring.

They will germinate the same year, but should

not be planted out till the second autumn after

sowing. The cherry thrives best in a dry, light,

sandy soil, and an elevated situation. Some

sorts, as the May-duke, will tlirive in all soils

ond aspects. Early fruit is obtained from wall

trees; but the cherry does equally with espaliers

or standards. Insects, as the red spider, attack

the wall-cherry ;
but the other sorts are not very

liable to be preyed on by such vermin.

The Chinese Cherry (prunus pseudo-cerasiisj
is a valuable new species of that fruit, introduced

into this country so recently as 1819. The fol-

lowing is an extract from the account of this

variety, pi-esented to the Horticultural Society

by Mr Knight, their president :
—

" I received a plant of the Chinese cherry from

the garden of the Horticultural Society in the

summer of 1824, after it had produced its crop
of fniit ;

and it was preserved under glass, and

subjected to a slight degree of artificial heat till

the autumn of that year. It appeared very little

disposed to grow ; but produced one young shoot,

which afforded me a couple of buds for insertion

in stocks of the common cheiry. Soon after

Christmas the tree was placed in a pine-stove,
where it presently blossomed abundantly, and its

frnit set perfectly well, as it had previously done

in the gardens of the Society, and it ripened in

Jlarch. The cherries were middle-sized, or ra-

ther small, compared with the larger varieties of

the common cheny, were of a reddish amber

colour, very sweet and juicy, and excellent for

the season in which they ripened. Tlie roots ot

the tree were confined to rather a small spot, and

the plant was not even in a moderately vigorous
state of growth. I therefore infer that the fruit

did not acquire either the size or state of per-
fection which it would have attained if the tree

had been larger and in a vigorous state of growth,
and the season of the year favourable."

The Gean fprtmus aviumJ, the ¥vench. giiignc,

is a tall tree common in woods in some parts of

England, and frequently growing wild in Scotland.

The fruit is smaller than that of the common

cheny, of a red colour when unripe, and a

deep purple or black when it an-ives at maturitj'.

The flavour is superior to that of most cherries.

Indeed, the cerone, or black cherry, is supposed
to be an improved variety of the wild gean. The

wood of this tree is used for many kinds of do-

mestic furniture, and other purposes.

The Bird Cherry (prtmus padtis). This is

a Greek name given to this tree by Thcophrastus.
It is in shrubberies very ornamental, from its

purple bark, bunches of white flowers and ber-

ries, which are successively green, red, and black.

It is common in the native woods of Sweden and

Scotland, and in both countries the benies are

infused in spirits in order to give them an

agi'eeable flavour. The fruit is nauseous to the

taste, though greedily eaten by birds. The bark

has been employed by the Swedes and Finlanders

in medicine. The tree is very leafj^, and dislikes

a wet soil. The wood is beautifully veined, and
is used for cabinet work in France, as is that of

the prunus Virginiana in America.
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The Cornish Bird-Cherry (p. rubra) very
much resembles the padus.
The Sloe fprunm spinosaj, is also indigenous

in Britain, and is frequently met with in a wild

Tho Sloe.

state in Scotland. It is a low shrubby tree,

with elliptical lanceolate leaves, pubescent be-

neath; the branches armed with hard strong

spines ; the blossom resembling the prune, and

the fruit round, of a deep black colour, and ex-

tremely austere astringent taste. Some have

supposed the sloe the original of the cultivated

plum. It is used as stocks on which to engraft
the plum and some other species.

The Laukel (prunus lauro-cerasus). This is

one of the most generally prized evergreens. It

was brought from Constantinople to Holland in

1576. The first we read of in England was one
at Highgate, in the garden of Mr James Cole, a

London merchant, who, as Parkinson informs

us, was in the practice of covering the plant in

winter with a blanket. In less than half a cen-

tury after this, we are told by Ray, that the

laurel became a common shrub in English gar-
dens. It is now universally a conspicuous ob-

ject in almost every shrubbery. The leaves con-

tain a considerable quantity of prussic acid, and
from this circumstance have been used to give
an agreeable flavour to various articles of food.

Much caution, however, ought to be employed
not to use the juice of these leaves in excess,
otherwise they will prove a virulent poison. The
laurel water, distilled from the recent leaves,
contains all the active principle of the prussic
acid. Tliis has been used criminally for pro-
ducing death; and several cases of accidental

poisoning have arisen from cordials flavoured
with the infused leaves of the laurel. The laurel

bears a small red berry, which is also poisonous.
The Portuguese Laurel (p. Lusitania) is

also a highly admired evergreen shi-ub. It was
l)rought to England from Portugal, though it

does not appear to be a native of that country.
It probably is indigenous to Madeira, or some
more southern islands,

RuBUs, a family of the rogacece, includes the

raspberry, bramble, cloud berry, and several

other species. Many of them are only biennial

woody plants, producing suckers or stolones

from the roots, which ripen and drop their leaves

one year, and resume their foliage, produce blos-

soms, shoots, flower, and fruit, and die the next.

Of this kind are the raspberry and bramble.

Raspberrt (rvhus idceus). This well known

plant is indigenous to Britain; but has been

greatly improved, both in size and flavour, by
cultivation. There are several varieties, as the

common, red, and yellow, the double-flowered,

and a variety that bears twice a year, in July
and September.

This plant obtains its common name from the

rough and bristly appearance of the fruit. The

French call the raspberry Bonce d" Mont Ida,

(in common T^a.r\s.nce, Framboise), considering it

a native of that classic ground, for which they

have the authority of Pliny. The root is per-

enniol and spreading, but the stems last only

two years. Both the red and the yellow varie-

ties prefer situations that are shaded and rather

moist. The uses of the raspberry, both for the

table and for sweetmeats, are well known.

Though the flavour of raspberries is peculiar, it

is one which is very generally liked
;
but it is

the most fleeting with which we are acquainted.

Even a few hours will diminish it
; and if the

berries be kept for two or three days, the flavour

is almost entirely gone. Even on the bush, the

flavour does not continue above two or three days
after the fruit is ripe. Raspben-ies, indeed, to be

enjoyed in perfection, should be eaten from the

bush. They require less attendance than almost

any other fruit; and if the twice-bearing kind

be mixed with the others, they may be continued

till November, The shrubs come into full bear-

ing about three years after the planting of the

stools or roots, and they last good for about three

years more, at the end of which they begin to

degenerate. The common mode of propagation
is by cuttings, which should always be taken

from plants that are in their prime bearing con-

dition, on or about the fourth year after they
are planted. A quantity of peat or bog-earth

greatly improves both the size and the flavour

of raspberries. New varieties may easily be ob-

tained from the seed, the plants raised from

which begin to bear the second year. There are

thirty-five varieties of raspberry mentioned in

the Fruit Catalogue of the Horticultural Society,
of which the differences in quality are very con-

siderable.

When a plantation is made of several rows to-

gether, it may be placed in the open garden, as

the plants will shade one another to a sufficient

degree. Frequent renewal is necessary, to pre-

vent the stools getting large and matted, when

they send up only weak suckers. No more
suckers should be left at the stools than are in-
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tended to Lear the following year, unless young
plants are wanted ; and if very large fruit is the

oljject, no suckers should be left at all
;
on the

contrary, when the strongest suckers are wanted,
the fruit-bearing shoots should be cut down.

The raspberry requii-es a rich moist soil and a

shaded situation, where plants grow singly. The
best varieties are the early prolific, Barnet, and

Cornwallis, seedling and large red, red Antwerp,

yellow Antwerp, Bromley hill, Cornish, double-

bearing.
The American Raspberrt/ (R. occidentalisj,

is a showy plant for large shrubberies. The
ii-uit of the dew berry, r. ccesius, is blue, and it

continues till frost comes on. It is an edible

berry, but possesses no very high flavour.

The Beamble (ruhts frutieosua) Though
the bramble is rather annoying with its long

trailing stems and its sharp thorns, the fruit,

commonly called blackberry, is perhaps in its

wild state (and it does not need to be cultivated),

among the best, and certainly it is the most

abundant, of our native berries. The bramble

prefers a soil that is moderately good ; but it is

found in every situation, except marshes, to the

borders of which it creeps very close. On the

slopes of the Welsh mountains, more especially
in Denbighshire, the bramble beny grows to the

size of a middling gooseberry ;
and in a dry and

sunny autumn is really an excellent fi-uit. Pliny
mentions the mulberry growing on a brier, which

probably was a fine blackberry. In England
there are a number of species confounded under
the names of rubus fruticosus, and rubus coryli-

foUus, that vary very much in the quality of

their fruit, some of them really deserving culti-

vation. The family of brambles is divided into

those with upright stems, those with prostrate

stems, and those with herbaceous stems.

The CorylifoUus and Fruticosits are both com-
mon in our hedges. The shoots of the latter are

much tougher than those of the former, and are

preferred by thatchers for binding their roofs,

and by straw-hive and mat makers. The berries,

eaten at the moment they are ripe, are cooling
and grateful ; a little before, they are acid and

astringent, and a little after, disagreeably fla-

voured and astringent.

The Arctic or DwarfCrimson (rubiis arcticus)
is a small species, and a native of the coldest re-

gions of the world. Its fruit, however, is ex-

ceedingly delicious ;
and were it possible to cul-

tivate it in any habitable situation, it would l)e

a most important addition to garden berries. We
have not heard of its ever having been found

either in England or in the Welsh mountains ;

and in Scotland it gi-ows only in the most wild

and elevated situations. Some of the Scottish

horticulturists have tried to raise it from the

seed, and have, we believe, obtained plants;

though the fruit, when they bore any, has been

tasteless, and the plants themselves are preserved

alive with difficulty. The Arctic berry, which

grows in the wildest and most exposed districts

of Lapland, sometimes oifered to Linnsus the

only food which he found in his perilous journey
in those dreary regions ;

and he thus speaks of

it with much feeliug :
—" I should be ungrateful

towards this beneficent plant, which often, when I

was almost prostrate with hunger and fatigue,

restored me with the vinous nectar of its berries,

did I not bestow on it a full description."
Tub Cloud-Berry (rubus chamcemorus J,

called also, in some parts of Scotland, the roe-

124.

Tho Cloud-berry.

buck berry and knot beiTy. They grow on the

sides about the base of Alpine moimtains
;
but

are only found in particular localities. The plant

is small, with a rather large handsome leaf, in-

dented and serrated at the edges. A single beiTy

grows on the top of the stem. They are about

the size of small strawben-ies, and the flavour is

exceedingly fine, superior to that of any of the

strawberries as found wild in this country, and

having a sharpness which does not belong even

to the best of those which are cultivated. They
remain in season for about a month ; and during
that time, the Highlanders, in the districts where

they are found (for they are by no means gene-

rally diffused over the Highlands), collect them
in considerable quantities, and make them into

excellent preserves. In the east, as well as the

north, the wild berries of the mountains and

valleys, which nature offers in such abundance

for a shoi't season, are thus used by man.
This berry has not hitherto been raised in gar-

dens, as it seems difficult of naturalization to any
but its native soil and climate. Loudon thinks,

by raising it from seeds, and again from the

seeds of plants so raised, and so on for six or

eight generations, perhaps at the same time cross-

ing the flowers with those of the bramble or

raspberry, this plant might possibly become a

valuable accession to our native fruits.

In more northern countries the cloud-berry is

still more abundant, so much so as to justify the

encomium passed on it by the poet, while speak-

ing of those dreary lands :—
2 u



338 HISTORY OF THE VEGETABLE KINGDOM.

" Ever enduring snows, perpetual shades

Of darkness, would congeal the living blood,
Did not the arctic tract spontaneous yield
A cheering purple berry, big with wine."

In the northern parts of Sweden and Norway,
and in Lapland, even to the North Cape, the

cloud-berry grows in such abundance as to be

an article of extensive commerce. Great quan-
tities of it are sent every autumn to the Swedish

capital, and to the southern parts of that coun-

try, where they are used in a variety of ways ;

and. In fact, it forms the principal fruit that they
have.

Dr Clarke notices the value of this berry in

his travels:—"In woods, and moist situations

near the river, we found the ruhus cliamoemorus

still in flower. The Swedes call it Hiorton ; the

Laplanders give it the name of Latoch
;
the in-

habitants of Westro-Bothnia call it Snotter; and
in Norway its appellation is Multebiear. The
same plant is found upon some of the highest

mountains, and in some of the peat-bogs of the

north of England ;
on which account, perhaps, it

is called cloud-berry in our island ; but it is not

likely that its fruit ever attains the same degree
of maturity and perfection in Great Britain as

in Lapland, where the sun acts with such power
during the summer. Its medicinal properties
have certainly been overlooked, owing, perhaps,
either to this circumstance, or to its rarity in

Great Britain. The fruit is sent in immense

quantities, in autumn, from all the north of the

gulf of Bothnia to Stockholm, where it is used

for sauces, and in making vinegar."
Our English traveller, as appears by the fol-

lowing passage, was under greater obligations to

the cloud-berry than the Swedish naturalist to

the other species of Arctic fruit :
" Mr Grape's

children came into the room, bringing with them
two orthreegallons of the fruit of the cloud-berry.
This plant grows so abundantly near the river,

that it is easy to gather bushels of the fruit. As
the large berry ripens, which is as big as the top of

a man's thumb, its colour, at first scarlet, be-

comes yellow. When eaten with sugar and

cream, it is cooling and delicious, and tastes like

the large American hautboy-strawberries. Little

did the author dream of the blessed effects he
was to experience by tasting of the offering

brought by these little children, who, proud of

having their gifts accepted, would gladly run and

gather daily a fresh supply, which was as often

blended with cream and sugar by the hands of

their mother, until at last he perceived that his

fever rapidly abated, his spirits and his appetite

returned, and, when sinking under a disorder so

obstinate that it seemed to be incurable, the

blessings of health were restored to him, where
he had reason to believe he should have found
his grave. The symptoms of amendment were
almost instantaneous after eating of theseberries."

The Strawbekry (fragraria vescaj. This

well known berry has received the jisme fraffra-
ria from its delightful flavour. No vegetable

production of the colder latitudes, or which can
be ripened in those latitudes without the assist-

ance of artificial heat, is at all comparable with
the strawberry in point of flavour; and if the

soil and sitxiation be properly adapted to it, the

more cold the climate, indeed the more bleak

and elevated, the more delicious is the berry.
The fine aroma of the strawberry is not quite so

evanescent as that of the raspberry ; but it is by
no means durable ; and the berries can be had
in absolute perfection only when taken from the

plants, and in dry weather, for a very slight
shower will render the strawberry comparatively
flavourless. The soils and situations in which
the strawberry and the raspberry come to the

greatest perfection are the very opposites of each

other. The strawberry, in all its varieties, cer-

tainly in all the finest of them, is a sort of rock

plant ; and soil which contains a good deal of

decomposed rock, more especially if that rock be

greenstone, or any other containing much clay,

produces fruit of the finest flavour. The places
where the strawberry is the finest, as raised for

the market, and of course as produced at the

least expense of artificial culture, are probably

Edinburgh and Dundee, at both of which the

soil is of the description mentioned.

The strawberry is very widely difl^used, being
found in most parts of the world, especially in

Europe and America. Its common name is pe-
culiar to England, and is supposed to have been
derived from the custom of laying straw under

strawberry plants when their fruit begins to

swell. Others, however, contend it is strayherry,
from its trailing along the ground. The gar-
dener of Sir Joseph Banks revived this old me-
thod with advantage. The fi-uit was knovm in

London, as an article of ordinary consumption,
in the time of Henry VI. In a poem of that

age, called " London Lyckpeny," by John Lid-

gate, who died about 1483, we find the follow-

ing lines :
—

" Then unto London I dyde me liye,

Of all the land it bcaryeth the pryse ;

' Gode pescode,' one began to cry—
'

Strabery rype, and cherrys in the ryse.'
"

It is mentioned by IloUinshed, and the fact has

been dramatised by Shakspeare, that Glo'ster,

when he was contemplating the death of Hast-

ings, asked the bishop of Ely for strawberries :

" My lord of Ely, when I was last in Holbom,
I saw good strawberries in your garden there."

The cultivation of the strawberry is very ex-

tensive in the neighbourhood of London. The

largest quantities, and the finest sorts, are grown
at Isleworth and Twickenham.
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The common wood strawberry (wliicli was

probably the earliest cultivated) has the leaves

rather small, the runners (at the joints of which
the new plants are produced) slender, and often

of a purple colour. The fruit is small, and gen-

erally red, but without much flavour, owing to

its being shaded from the sun. When brought
out of the shade, or in countries where the in-

fluence of the sun is more powerful, botli its size

and flavour are very much improved ;
and though

not the handsomest, it becomes far from the

worst of the cultivated sorts. There is a variety
of the wood strawberry a good deal paler, both
in the leaves and the fruit, than the one now
mentioned, which also' ripens later in the season;
but it is by no means productive, and is accord-

ingly not much cultivated.

The Alpine strawbeiTy is, in its native situa-

tion, a more vigorous plant, and produces larger
and more highly flavoured fruit than the com-
mon one of the woods. It is often much darker

in the colour than any of the other strawberries;
and when it is so, the flavour has a sharpness

bordering upon austerity. Still, however, it is

an excellent fruit; and it has this advantage,
that it continues bearing from June until stopped

by the frost
; and, in very open seasons, frait

has been gathered from it at Christmas.

The Hautbois was the first known of the larger

variety of strawberry. Its liistory has never

been well ascertained, though it is generally be-

lieved to be the mountain strawbeny of Bohe-

mia, and to have been first impi-oved by cultiva-

tion in France. The hautbois is very produc-
tive ; and the fruit is highly flavoured, with a

peculiar kind of perfume ; but some care is ne-

cessary in order to prevent the plants from de-

generating. The name of this strawbeny is pro-

bably derived from the circumstance of the scape
which bears the fruit standing higher than the

leaves, and, consequently, being called hautbois

(high wood). In the old gardening books it is

WTitten hautboy.
In the early part of the last century, the Al-

pine strawbeny of Chili was introduced into the

Royal Gardens at Paris, and from thence found
its way over many parts of Europe. It grew to

an immense size, and had a finer colour than the

hautbois
;
but in the southern countries of Eu-

rope it was soon neglected, because it ran greatly
to leaves, produced comparatively little fruit,

and what it did produce was deficient in flavour.

The "old scarlet strawberry," which was an ori-

ginal introduction from North America, has been
an inhabitant of our gardens for nearly two hun-
dred years. The "old black strawbeny," an

unproductive sort, has been long known in Eng-
land. The "Chinese" and the "Surinam"
strawberries are ofconsiderableantiquityamongst
us. The "

old pine, or Carolina," has been cul-

tivated and highly prized by the English growers.

Since attention began to be paid to the cultura

of strawberries, the number of varieties has been

greatly increased. The British strawberries are

divided into scarlet, black, pine, hautbois, green,

alpine, and wood, according to a classification in

a valuable paper in the sixth volume of the Hor-
ticultural Transactions. Of these varieties the

pine is the most esteemed. It is a native of

Louisiana and of Virginia. Its colour is a deep
red on both sides

;
and it is the most rich and

highly flavoured of all strawberries, constituting
the most valuable variety that has yet been dis-

covered.

Strawberry plants multiply spontaneously

every summer, as well by suckers from the pa-
rent stem, as by numerous runners, all of which

rooting and forming a plant at every joint, re-

quire only removal to a bed where there is room
for them to flourish. Each of these separately

planted bears a fine fniit the following season,
and will bear in full perfection the second sum-
mer. A plantation of the alpine yields fruit the

same year that it is made. The wood and the

alpine grow readily from seed, and bear a finer

fruit than that from off'sets. The other kinds,

however, are regularly propagated from offsets.

Strawberries require a deep, soil, and manure
not much rotted. A bank, exposed to the sun,
or freely exposed beds, are most suited for all

the sorts, except the alpine and wood, which re-

quire shaded situations. They may either be

planted in beds or borders. The plants are to be

kept clean, and the suckers cut away frequently.
The whole plants ai-e to be renewed every fourth

or fifth year ; some, however, renew the plants

every year. A strawberry wall may be made
of loose stones or bricks, three to four feet wide,
and sloping upwards two to three feet

;
the in-

terior is filled up with soil, and the strawberries

planted outside.

CHAP. XXXV.

THE GKAPE, MULBERRY, CURRANT, GOOSKBERRY,

BARBERRY, &C.

Tub Grape Vine, Cvitis vini/era.J This

celebrated plant belongs to the natural family

einiferm, of which it is the principal and typical

genus; and to the class pentandria, order mono-

gynia of Linna;us. It is a trailing, deciduous,

hardy shrub, with large, elegantly shaped leaves,

and producing flowers in the form of a raceme,
of a gi-eenish white colour, and fragrant odour;

appearing in the open air in this country in June,
and the fruit, which is of the berry kind, attains

such maturity as the season and situation admit

by the middle or end of September.
The grape is of a globular, ovate, nr oblong
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shape, \'arj'ing in colour according to the varie-

ties, being green, white, red, yellow, and deep

purple; the skin is smooth, the pulp of a sweet

luscious flavour; tlie pulp incloses from three to

five heart-shaped small stones or seeds; some

varieties, however, as the ascalon, produce no

seeds. The weight of the grape depends not

only on its size, but the thickness of its skin,

and texture of the fleshy pulp. The lightest are

the thin skinned, juicy sorts, as the sweet water,
and muscadine; the largest of these measure an

inch and a half in circumference. A single vine

in a large pot, or grown as a dwarf standard, in

the manner practised in the vineyards of the

north of France, generally produces from three

to nine bunches; but by superior management,
in gardens in England, the number of bunches

is prodigiously multiplied : vines in pots have

ripened twenty bunches each plant the first year.
A Hamburgh vine in Hampton Court gardens,

produced theastonishingnumberof 2200 bunches,

averaging one pound eacli, or in all, nearly a

ton.*

The vine is a very long lived plant, indeed, in

warm climates, the period of its existence is un-

known. It is supposed to equal, if not surpass
the oak in this respect. Pliny speaks of a vine

which had existed six hundred years; and there

ai'e vines in Burgundy, said to be upwards of

four hundred years old. In some parts of Italy
there are vineyards which have been in a flour-

ishing state for upwards of three centuries, and

there a vineyard of one hundred years' duration

is reckoned young. The extent of the branches

of the vine, in certain situations and circum-

stances, is commensurate with its jjroduce and

age. In the hedges of Italy, and the woods of

America, they are found overtopping the highest
elm and poplar trees; and in England, one plant
trained against a row of houses in Northallerton,
covered a space of one hundred and thirty-seven

Efpiare yards; and that at Valentines, in Essex,
above one hundred and forty-seven square yards.
The size to which the trunk or stem sometimes

attains in warm climates, is such as to have af-

forded planks fifteen inches broad. The timber
of the vine is of great durability.
The grape seems to have been one of the ear-

liest cultivated fruits. We read in Genesis that

Noah planted a vineyard, and wine is mentioned
as a beverage among the earliest nations of the

world. Yet we are to this day ignorant of the
native country of the vine. The oldest pro-
fane writers ascribe its introduction to their

gods. According to the tradition of the Egyp-
tians, Osiris first paid attention to the vine, and
instructed other men in the manner of planting
and using it. The inhabitants of Africa ascribe
the same gift to the ancient Bacchus. We find

• Loudon.

mention of the fermented juice of the grape as

early as that of its cultivation. Wine was among
the first oblations to the Divinity.

"
Melchizedek,

king of Salem, brought forth bread and wine,
and he was the priest of the Most High God."

We may trace through all the most ancient

records of the human race, a conformity between

the chief articles of subsistence, and the sacri-

fices to heaven. In the earliest ages, herbs, fruits,

and plants were alone ofi^ered up; the first liba-

tions were made with water, wine then being

unknovi'n; gradually honey, milk, oil, wine, and

corn were added; and at last, when animals were

rendered domestic, and formed the principal

nourishment of man, the kid and the ox were

laid upon the altar.

"The vine," says Humboldt, "which we now

cultivate, does not belong to Europe; it grows
wild on the coasts of the Caspian sea, in Armenia,
and in Caramania. From Asia it passed into

Greece, and thence into Sicily. The Phoceans

carried it into the south of France; the Romans

planted it on the banks of the Rhine. The

species of vites, which are found wild in North

America, and which gave the name of the land

of the vine ( Winenland) to the first part of

the New continent which was discovered by
Europeans, are very different from our i>itus mni'

fera." It is a popular eiTor that the grape vine

was common to both continents.

It has been said that the vine was inti'oduced

into England by the Romans; but if so, it could

not have been till near the close of their influ-

ence, for Tacitus mentions that it was not known
when Agricola commanded in the island. At
the invasion of the Anglo-Saxons, however,when
the country had been under the Roman dominion

four hundred years, and had received, during
that long period, all the encouragement which

that people gave to the agriculture of their pro-

vinces, the vine, without doubt, was extensively
cultivated. Vineyards are mentioned in the

earliest Saxon charters, as well as gardens and

orchards, "and this was before the combating in-

vaders had time or ability to make them, if they
had not found them in the island." In the Cot-

tonian Manuscripts, in the British Museum,
there are some rude delineations in a Saxon cal-

endar, which, in the month of February, repre-
sent men cutting or pruning trees, some of which
resemble vines. King Edgar, in an old grant,

gives the vineyard, situate at Wecet, as well as

the vine-dressers. In Domesday Book, vine-

yards are noticed in several counties. Accord-

ing to William of Malmcsburgh, who flourished

in the first lialf of the twelfth century, the cul-

ture of the vine had in his time arrived at such

perfection within the vale of Gloucester, that a

sweet and palatable wine, "little inferior to that

of France," was made there in abundance. In
the thirteenth and fourteenth centuries, almost
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every large castle and monastery in England
had its vineyard. The land on the south side

of Windsor Castle, now a pleasant green lawn,

running from the town under the castle wall,

was a vine^'ard, of which a particular account

may be seen in the Archseologia. At this period,
wine was made in England in considerable quan-

tities; and yet the importation of foreign wines

was very large. In the year 1272, London im-

ported 3799 tons; Southampton and Portsmouth,

3147; and Sandwich, 1900. In the time of Ed-
ward III., a trade in Rhenish wine was carried

on between Hull and the ports of the Baltic.

Tlie vineyards were, probably, continued till the

time of the Reformation, when the ecclesiastical

gardens were either neglected or destroyed; and

about this period, ale, which had been known in

England for many centuries, seems to have su-

perseded the use of wine as a general beverage.
This arose from the better cultivation of the

country. Under the feudal tenures, when the

serfs were often suddenly compelled to follow

their lords to battle, husbandry, particularly the

growth of grain, was fearfully neglected; and
sometimes the most dreadful famines were the

result. The prices of wheat occasionally fluc-

tuated from ten shillings to twenty pounds per

quarter. But when just principles of tenancy
were established, so that the occupier of the land

could be sure of appropriating to himself a fair

proportion of the fruit of his labour, agi'iculture

began to flourish. The cultivation of hops was
revived or introduced about the end of the fif-

teenth century. All these circumstances—the

decay of the vineyards, the encouragement to

the growth of grain, and the culture of hops,

gradually tended to supersede the demand for

wine, by offering a beverage to the people which
was cheaper, and perhaps as exhilarating.
We are told,* that on the southern coast of

Devonshire, possessing the mildest temperature
of the English counties, there are still two or

three vineyards, from which wine is commonly
made. A vineyard at the castle of Amndel, on
the south coast of Sussex, was planted about the

early part of the last century, and of the pro-
duce there are reported to have been sixty pipes
of wine in the cellars of the Duke of Norfolk,
in 1763. Tliis wine is said to have resembled

Burgundy; but the kind of grape and the mode
of culture have not been particularly recorded.

Whatever may have been the condition and

qualities of the early English gi'apes employed
in making wine, we know that they must have
been ripened by tlie natural temperature of the

climate, as artificial heat was not resorted to for

the ripening of grapes till the early part of the
last century; and then the heat was applied

merely to the other side of the wall on wliich

*
Librai-y of Entertaining Knowledge.

the vines were trained : nor is it till about the

middle of the same century that we have any
account of vines being covered with glass. Pro-

fessor Martyn is an advocate for the renewal ol

grape culture in this country for wine. For that

purpose he recommends that the vines should be

trained very near the ground, he having found

that, by this method of training, the berries

were much increased in size, and also ripened
earlier. The same method is pursued in the

northern part of France, where it is found to be

successful.

The culture of the grape, as an article of hus-

bandry, extends over a zone about two thousand

miles in breadth, that is, from about the twenty-
first to the fiftieth degree of north latitude; and

reaching in length from the western shores of

Portugal, at least to the centre of Persia, and

probably to near the sources of the Oxns and

the Indus. Farther north than that, it does not

ripen so as to be fit for the making of wine; and

farther south, it seems to be as much injured by
the excessive heat. The best wines are made
about the centre of the zone; the wines towards

the north being harsh and austere, and the grapes
towards the south being better adapted for dry-

ing and preserving as raisins. Tlius, in Spain,
while the wine of Xeres, in the Sierra Morena

(the real Sherry,) is an excellent wine, and while

that of the ridge of Apulxarras, in Granada, is

very tolerable, the grapes of the warm shores

about Malaga, and in Valentia, are chiefly fit

only for raisins. So, also, while the slopes of

Etna, and those of the mountains in GTreece,

furnish some choice vines, the grapes upon the

low shores iu those countries have also to be

dried. It should seem, that the grapes are always
the higher flavoured and the more vinous, the

greater the natural temperature under which

they are ripened, but that an extreme heat throws

the juice into the acetous fermentation before

the vinous one has time to be matured. We
have an analogous case in the fermentation of

malt liquors in this countrj'^, which cannot be

properly performed in the warm months.

About eight thousand tons of raisins, or dried

grapes, are annually imported into England, at a

duty of about £160,000. A considerable quan-

tity of undried grapes are also imported, prin-

cipally from Portugal, in jars, among saw-dust.

The value of those so imported is about £10,000.
The currants of commerce, which are so exten-

sively used in England, and of which about six

thousand tons are annually imported into this

country, are small dried grapes, principally grown
in the Ionian islands.

Laborde, in his account of Spain, gives the

following description of the mode of drying
raisins : "In the kingdom of Valencia they make
a kind of ley with the ashes of rosemary and
vine branches, to which they add a quart of
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slaked lime. Tliis ley is heated, and a vessel,

full of holes, containing the grapes, is put into

it. When the bunches are in the state desired,

they are generally carried to naked rocks, where

they are spread on beds of the field artimesia,

and are turned every two or three daj-s till they
are dry. In the kingdom of Granada, particu-

larly towards Malaga, they are simply dried in

the sun, without any other preparation. The
former have a more pleasing rind, but a less

mellow substance; the skins of the latter are not

so sugary, but their substance has a much gi'eater

relish; therefore, the raisins of Malaga are pre-
ferred by foreigners, and are sold at a higher

price : to this their quality may likewise contri-

bute; they are naturally larger, and more deli-

cate, than those of the kingdom of Valencia."

A vineyard, associated as it is with all our

ideas of beauty and plenty, is, in general, a dis-

appointing object. The hop plantations of our

own country are far more picturesque. In France,
the vines are trained upon poles, seldom more
than three or four feet in height; and "the pole-

clipt vineyard" of poetry is not the most invit-

ing of real objects. In Spain, poles for support-

ing vines are not used; but cuttings are planted,

which are not permitted to grow very high, but

gradually form thick and stout stocks. In Swit-

zerland, and in the German provinces, the vine-

yards are as formal as those of France. But in

Italy is found the true vine of poetry, "sur-

rounding the stone cottage with its girdle, fling-

ing its pliant and luxuriant branches over the

rustic viranda, or twining its long garland from

tree to tree." It was the luxuriance and the

beauty of her vines and her olives that tempted
the rude people of the North to pour down upon
her fertile fields.

In Greece, too, as well as Italy, the shoots of

the vines are either trained upon trees, or sup-

ported, so as to display all their luxuriance, upon
a series of props. This was the custom of the

ancient vine-growers; and their descendants have

preserved it in aU its picturesque originality.

The vine-dressers of Persia train their vines to

run up a wall, and curl over on the top. But
the most luxurious cultivation of the vino in hot

countries is where it covers the trellis-work which

surrounds a well, inviting the owner and his

family to gather beneath its shade. "The fruit-

ful bough by a well" is of the highest antiquity.

Although the vine bears at three or four years

plentifully, it is said that vineyards improve in

quality till they are fifty years old. Pliny men-
tions a vine wliich had attained the age of six

hundred years. In France and Italy there are

entire vineyards still in existence, and in full

bearing, which were in the same condition at

least three centuries ago, and have so continued

ever since. Tlie slender stems of ordinary vinos,
when they have attained a considerable age, are

remarkably tough and compact; and the timber

of the very old ones in foreign countries, which

is occasionally of size enough for being sawn
into planks, and being made into furniture and

utensils, is almost indestructible. Strabo men-
tions an old vine which two men could not em-

brace. A single vine plant, already alluded to,

which was trained against a row of houses at

Northallerton, covered, in 1785, one hundred and

thirty-seven square yards. It was then about

a hundred years old, and it increased in size after-

wards; but it is now dead. In 1786, the princi-

pal stem of this vine was about fifteen inches in

diameter.

The varieties of the grape are exceedingly
numerous. Tusser, in 1560, mentions only
white and red grapes; Parkinson, in the follow-

ing century, gives a list of twonty-three sorts.

In modem times, a great profusion of varieties

have been obtained by sowing the seeds of grapes

ripened in this country. The varieties are thus

classified by Loudon :

Red, purple, and black grapes, round-shaped,

including the early black. Miller's Burgundy,

Muscadine, Frontignan, Lombardy, &c.

Oval, dark red, purple black, including black

cluster, black muscadel, claret, Alicant, &c.

RoundwJiite, includingwhite Muscadine, sweet-

water, chasselas, white Frontignan.
Oval white, white muscat of Alexandria, white

Hamburgh, white Tokay, Alexandrian ciblet.

Rose-coloured, red and grizzly Frontignan,

Lombardy, &c.

The vine is propagated from seeds, layers, cut-

tings, grafting, and inoculation; by seed, for the

sake of obtaining new varieties; by layers, to get

strong showy plants the first year; by cuttings,

for economy in management, and to get plants

with top proportioned to their roots; and by

grafting and inoculation, for various useful, and

curious purposes.
The vine will thrive in any soil that has a dry

bottom : in a rich deep soil it wiU grow with

great luxuriance, and produce abundance of large

fruit. In dry chalky or gi-avelly soils, though
the quantity and size of the fruit be less, the

flavour is higher. The greater part of the vine-

yards of France are on an argillaceo-calcareous

soil, or an argillaceous gravel. The debris of

granite and schistose rocks produce vines both

of good and bad qualities. The wines produced

from chalky soils are weak and colourless, and

do not keep well, as champaigne; wines produced

from grapes, grown in the ashes of volcanoes,

are of excellent quality. Deep retentive clays

are least adapted for the production of grapes.

Vines are trained on walls, which should have

a south exposure, as espaliers, or as standards.

They are liable to the attacks of various insects,

particularly to a species of red spider, which

burrows in the under side of the loaves.
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In vino countries, the grapes which are reck-

oned best suited for making wine, are not the

most agreeable to eat. The wine grapes in

France, Italy, and Gei-many, as well as in Spain
and Portugal, are varieties of the black cluster;

while the sweet wines, as Constantia, Malmsy,and
Madeira, are varieties of the chasselas and mus-
cadine.

Of the variety of the vine called the black

Hamburgh, there are several remarkable trees in

England, covering a gi-eat extent of surface, and

bearing (under glass) a profusion of the finest

fruit. Of these, among the most celebrated are

the Hampton Court vine, and the vine at Valen-

tines, in Essex. The Hampton Court vine, al-

ready alluded to, is in a grape-house on the north

side of the palace: it covers a surface of twenty-
two feet by seventy-two, or 1G94 square feet.

It is a most productive bearer, havingseldom fewer

than two thousand clusters upon it every season.

In the year 1816, thei-e were at least 22-10, weigh-

ing each, on the average, a pound; so that the

whole crop weighed a ton, and, merely as an ai-

ticle of commerce, was worth upwards of £400.

The Valentines vine extends over a greater sur-

face, and has a larger trunk, than that at Hamp-
ton Court; but it is not, on the average of sea-

sons, so productive. It has, however, been known
to produce two thousand bunches of a pound
each.

The Mulberry (morus nigra). This tree,
more celebrated as affording leaves on which the

119.

Tlie Mulberry.

silk-worm feeds than for its fruit, which is, how-
ever, of a very grateful quality, belongs to the
class motmcia, and order tctrandria of LinniEus.
It is rather a small tree, and sends off crooked

branches, which are covered with a rough brown
bark. The leaves are numerous, heart-shaped,
serrated, veined, rough, of a bright green colour,

and stand upon short foot-stalks. The flowers

are male and female upon the same tree, the

male being placed in close catkins. The fruit is

a large succulent berry, composed of a number
of smaller berries, each containing an oval seed,

and affixed to a common receptacle. It flowers

in June, and its fruit ripens in September. The

ripe fruit abounds with a deep violet-coloured

juice, which in its general qualities agrees with

the other acidulous fruits.

The mulberry tree appears to have formed an

object of cultivation at a very early period in the

western parts of Asia, and in Europe. The at-

tention there bestowed upon it must have been

solely on account of its fruit ; for the knowledge
of the mode of rearing silk-worms was confined

to the people of central and southern Asia till

the sixth century. We read in the Psalms that

the Almighty wrath destroyed the "
mulberry

trees with frost ;" and this must have been re-

corded as a remarkable instance of the divine

displeasure, for the mulberry is universally
known not to put forth its buds and leaves till

the season is so far advanced that, in the ordinary
course of events, there is no inclement weather
to be apprehended. It has therefore been called

the wisest of trees
;
and in heraldry it is adopted

as
" an hieroglyphic of wisdom, whose property

is to speak and to do all things in opportune sea-

son." In the history of the wars of David ^vith

the Philistines, the mulberry tree is mentioned
as a familiar object. Pliny says of it, somewhat

questionably, that "when it begins to bud, it

despatches the business in one night, and that

with so much force, that their breaking forth

may be distinctly heard."

In this country there are many old nmlberry
trees of large dimensions, and remarkable also

for the quantity of fruit they bear. It is pro-
bable that some of these old trees were planted
at the latter end of the sixteenth and the begin-

ning of the seventeenth centuries ; for James I.

endeavoured to render the cultivation of the tree

general, in the same way that Henry IV. had
laboured to introduce it in France. The first

mulberry trees of England are said to have been

planted at Sion House, the seat of the duke of

Northumberland, in 1548 ; and the trees, though
decayed in the trunk, still bear fruit. Mulberry
gardens were common in tiie seventeenth cen-

tury in the neiglibourhood of London
; but either

from the climate, or the prejudices of the people,
the growth of silk never prospered. The mul-

berry is distinguished for the facility with whicli

it may be propagated. A cutting from a tree

which has borne fi-uit will soon become a vigor-
ous plant. It is recorded that, at Bruce castle,
at Tottenham, an immense branch being torn off

by the wind from an old mulberry tree, about

forty years ago, the branch was thrust into the

ground, and flourished. It is now a handsome
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tree. That part of the trunk of the old tree

which lost the branch is covered with lead.- But
at the same time, the mulbeny lias been also re-

markable for not producing fruit till the trees

have acquired a considerable age ; and this cir-

cumstance has materially affected its cultivation

as a fruit tree. The same objection has applied
to the walnut. Recent experiments, however,
have shown that, by proper culture, both the

mulberry and the walnut may be made to pro-
duce fruit at three years old.

The sort principally cultivated for fruit is the
black mulberry (morus nigra), although the
fruit of the white, Tartarian, red, and Pennsylva-
nian species (of the white particularly) "are of

sufficient consequence to merit a place in a list

of edible fruits." The black mulberry is a hardy
tree; and as the berries are abundant, and of

very wholesome quality, while the wood makes
excellent timber, and the leaves are adapted for

the feeding of silk-worms as well as those of the

white mulberry, it deserves more attention than

it generally receives.

The mulberry is the latest tree to put forth

its leaves ;
and it drops every leaf on the first

night of severe frost. Some trials have been

made of mulben-ies trained against a south wall,
and the result has been a gi-eat improvement in

the fruit.

The mulberry is generally propagated by
layers, cuttings, grafting, and occasionally from
seed. It thrives best in a rich light earth, with

sufficient depth of soil, and an open sunny situa-

tion. A full grown tree will afford fruit suffi-

cient for the supply of a large family.
The Currant (ribes). The currant and

gooseberry form a natural family, nearly allied

to the cacti, and denominated ^TOSsw^aHo?. They
belong to the class pentandria, and order mono-

gynia of Linna;us.

The Red Ourrant (ribes rtibra) is a native of

the northern parts of Europe, and is found in

hedges and woods in England. The berries of

this shrub, in its wild state, are unifonnly red
;

cultivation has produced the white variety com-
mon in our gardens. According to Professor

Martyn, the currant was unknown to the ancient

Greeks and Romans, as in the south of Europe
it has not an appropriate name to this day. Mr
Alton, in his Hortus Kewcnsis, is of opinion that

the currant is indigenous to Britain. Its name,
however, being the same as the small seedless

grape of the Levant (Corinth), is against this

theory ; and in " Dodoen's History of Plants,"
translated in l.'iTS, it is called "the red beyond-
sea gooseberry." The white, having the most
delicate flavour, is most in request for the des-

sert. The red is principally used in the prepa-
ration of jellies; and the white is converted into

wine, which, with fine fruit, and using the juice

alone, or only with sugar, without any mixture

of spirits or of water, may, when kept to a pro-

per age, be made to equal some of the inferior

wines from the grape. For pastry, the currant
is amongst the most valuable of the British fruits,

being easily preserved, and growing in sufficient

abundance, on account of its hardiness, to offer a

cheap luxury to the humblest classes. This
bush forms the principal ornament of some of

those neat cottages which are so peculiarly cha-

racteristic of England. In parts of the country
where it is the custom to train the currant against
the walls of the house, its rich dark leaves, and
its brilliant fruit, growing over the latticed win-

dow, offer almost as pleasing a picture as the

vines of Italy.
Tlte Black Currant (ribes nigra) is a native

of most parts of Europe, and abounds in the

woods of Russia and Siberia. It is supposed to

be a native of Britain
; or, at all events, the pe-

riod of its introduction is unknown. The berries

are larger than those of the red or the white, but

they are not so juicy ; and the crop upon a single
bush is less abundant. Their taste is peculiar,
and to some disagreeable. They are supposed
to have medicinal qualities which do not belong
to the other species of curi'ants. They answer

well for tarts and puddings ;
and can be made

into a very pleasant jelly, which, in village phar-

macy, is recommended in cases of sore throat
;

and they make a very good rob (souring) for

flavouring liquors. The leaves of the black cur-

rant have a strong taste, especially in the early

part of the season ;
and if a small portion be

mixed with black tea, the flavour is changed to

one resembling that of green. On this account

it is suspected that those leaves are pretty exten-

sively used in the adulteration of tea,
—the

coarser sort of black being coloured green by
moistening it with vinegar, laying it upon heated

plates of copper till it be shrivelled into small

balls, and mixing it with black currant leaves,

which have also been shrivelled by heat. If

this process has been employed, the tea will dis-

colour a silver spoon.
There are thirty-five varieties of the cuiTant

specified in the fruit catalogue of the Horticul-

tural Society ;
but there is perhaps no class of

fruits in which so much ignorance exists as to

the merits and difference of the varieties. It is

stated to be impossible to obtain the different

kinds with certainty from the nurseries.

The Gooseberry (ribes grossularia). Some
have derived the name gooseberry from gorse-

berry, or the resemblance of the bush to gorse ;

others from the berry being used as a sauce to

young gccse. In Cheshire, and some of the

neighbouring counties of England, it was called

fea, or feverberry ; in Norfolk this name is ab-

breviated io feabes, pronounced thapes ; carberry

is another English name. In France it is called

groseillc; in Scotland, sometimes ^ro^e^. It is
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A native of several parts of Europe, and abounds

in the valleys in copse woods, where it produces

a small green hairy berry of high flavour. In

England, if not a native, it is now naturalized

in various places, and grows wild in old walls,

ruins, and in woods. It is cultivated in Lan-

cashire in greater perfection than in any other

part of Britain ;
and next to Lancashire, the cli-

mate of the Lothians, and some of the northern

counties of Scotland seem to suit this plant. In

France it is neglected ;
in Italy and Spain it is

scarcely known. It was early a favourite fruit,

and still continues to be so, in aU parts of Bri-

tain. In the time of Tusser, who flourished in

the reign of Henry VIII., this fruit was culti-

vated. He says :—
" The barbery, respis,* and gooseberry too,

Look now to be planted as other things do."

In the south of Europe it is small, tasteless,

and neglected ; and though it grows to a large

size in the warmer parts of England, its flavour

there is very inferior to that which it has in

Scotland. Even in that country, the flavour

seems to increase with the cold ;
for if there be

warmth enough for bringing gooseberries to ma-

turity and ripening them, the farther north they
are grown the better. The market-gardeners
about Edinburgh pay much attention to the cul-

ture and kinds of their gooseberries ;
but they

are never equal in flavour to those which are

grown at Dundee, Aberdeen, or Inverness.

In England, the Lancashire gooseberries are

the finest in appearance. They are very large ;

but stiU their flavour is far inferior to that of the

Scotch. Perhaps the inferiority of the English
berries may be in great part owing to the large
sorts that are cultivated,

—the finest, even in

Scotland, being those that are of a middle size.

Gooseberries are ofvarious colours—white, yel-

low, green, and red ; and of each colour there are

many sorts. If, however, any particular sort be

wished to be preserved, it must be done by cut-

tings, because the seeds of any one sort are apt to

produce not only all the known sorts, but new
ones.

The gooseberry plant, under favourable cir-

cumstances, wiU attain a considerable age, and

grow to an immense size. At Duffield, near

Derby, there was, in 1821, a bush ascertained to

have been planted at least forty-six years, the

branches of which extended twelve yai-ds in cir-

cumference. At the garden of the late Sir Joseph
Banks, at Overton Hall, near Chesterfield, there

were, at the same time, two remarkable goose-
berry plants, trained against a wall, measuring
each upwards of fifty feet from one extremity to

the other.

•
Raspberry.

The yellow gooseberries have, in general, a

more rich and vinous flavour than the white ;

they are, on that account, the best for the des-

sert, and also for being fermented into wine.

When the sort is choice, and well picked, so that

none of the fruit is damaged, or over or under

ripe, and when the wine is properly made, it

often puzzles an unpractised taste to distinguish

the wine of the best yellow gooseberries from

champaign. It has the flavour and colour, and

it mantles like the best of the foreign wine.

Generally speaking, the green gooseberries are

inferior to the yellow, and even to the white ;

many of them, however, run large, and are used

for the sake of appearance. Large gooseberries

in general, and large green ones in particular, are

thick in the husk, and contain less pulp than

those of a smaller size ;
while the flavour is in

general rich in proportion to the thinness of the

husk. Some of the larger greens, especially those

that are smooth, gourd-shaped, and of a brown-

ish tinge, are almost tasteless, or even disagree-

able.

The red gooseberries are very various in fla-

vour, but are commonly more acid than the

others. The same may be said of most other

fruits ;
and it agrees with the well known fact,

that acids change the vegetable blues to red.

In many fruits, and the gooseberry in particular,

the amber colour is accompanied by the richest

vinous flavour, while the white tends to insipi-

dity. When the green is deep and pure, sweet-

ness seems to be the leading characteristic, as

in the Gascoigne gooseberry, the green-gage plum,
and the small gi-een summer pear, known in

Scotland by the name of the "
Pinkey green."

Among the red gooseberries there are, however,

many exceptions. Some of the older and smaller

red sorts (especially that known by the name

of the "old ironmonger") are very sweet. It

would be unavailing to fix upon any particular

kind of gooseberry as the best, as every year pro-

duces new varieties. In the fruit catalogue of

the Horticultural Society there are nearly two

hundred kinds enumerated, of which about a

hundred and fifty are the large Lancashire goose-

berries.

The cultivation of gooseberries forms a pleas-

ing occupation amongst the manufacturers of

that part of the kingdom ;
and the custom has

doubtless a tendency to improve both the health

and the morals of the people. Any pursuit
which makes men acquainted with the peculi-
arities of vegetable economy, in however small a

degree, has a beneficial efi^ect upon the heart and

understanding; and it is certainly better for

weavers and nailers to vie with each other in

raising the largest gooseben-ies, than in those

games of chance or cruel sports, to which the

few leisure hours of the working classes are too

often devoted.

2 X
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Both currants and gooseberries are of very
easy culture. They may be raised from slips,

which is the usual mode of pei-petuating varie-

ties, or by all the other methods used in propa-
gating shrubs and trees. New varieties are ob-

tained from seed. Any good soft soil is suitable

to them. A moist soft soil is most favourable

to the gooseberry. The bushes require a prun-
ing twice a year. The goosebeiTy plant of four

years old produces the largest and finest fruit ;

afterwards the fruit becomes smaller, though it

increases in quantity. The fruit is produced not

only on the shoots of last summer, and on shoots

two or three years old, but also on spurs arising
from the older branches along the sides. Many
insects attack the gooseberry, such as the aphis,

caterpillar, and saw fly. The currant moth,
abraxas grossulariata, is a middle-sized moth,

white, with numerous black spots. It deposits
its eggs on the under side of both currant and

gooseberry leaves. The gooseberry moth is ra-

ther smaller, and feeds on the leaves of both

shrabs. The saw fly, nematus ribesii, is still

more destructive to the gooseberry. Early in

March this small fly, of a greenish colour, sha-

greened with deep black tubercles, deposits a

string of minute eggs along the under ribs of

the lower leaves. A single fly will fill the ribs

of many leaves. In ten days those eggs will be
hatched into caterpillars; then after feeding vora-

ciously on tlie leaves for about ten days more, they
drop unto the ground, and change into the chry-
salis state. In this state they remain for four-

teen or fifteen days, when another fly is produced,
which mounts up and deposits a fresh progeny
among the leaves. In this way the bushes of a
whole garden are stripped of their foliage in a
few weeks. The beat preventive is to hand pick
the bushes early in the season, and destroy all

the eggs and flies that can be found. Digging
up the earth about the roots of the bushes fre-

quently, but especially in autumn, previous to

the winter frosts, is also advisable. Simnkling
with lime-water, tobacco juice, and other fluids,

has also been recommended.
The Barberry, (berberis vulgaris.) Natural

family Berberidece. Hexandria monogynia, Linn.

This is an ornamental as well as useful shrub.

When covered with flowers in spring, or fruit in

autumn, it forms a pleasing object. The leaves

are of a yellowish or bluish green, and gratefully
acid to the taste; the odour of the flowers is

pleasant at some distance, though too strong, and
cifensive when near.

This shnib is a native originally of the eastern

countries, though it is now found in most parts
of Europe, where it thrives best upon light and

chalky soils. It grew formerly wild, in great
quantities, in the hedgerows of England, but has
been universally banished, from a general belief

that its presence is injurious to tho growth of

corn. Du Ilamel, Broussonet, and other scien-

tific writers, treat this belief as a vulgar preju-
dice. It should, however, be remarked, that the

fructification of the barberry is incomplete, un-

less tho stamens be irritated by insects, when the

filaments suddenly contract in a most remarka-

ble manner towai-ds the germ. The flowers are,

therefore, by a beautiful arrangement of nature,

peculiarly attractive to insects; and thus the

barberry may become injurious to neighbouring

plants. The benies grow in bunches, and are

so very acid, that they are seldom eaten; but

with the requisite quantity of sugar, they make
an excellent jelly. They are used also as a sweet

meat, and put into sugar plums or comfits. The
fruit is sometimes used in medicine, as a mild
and cooling refrigerant. The roots boiled in an

alkaline ley, yield a yellow colour,used in Poland

fordyingleather. Thebark alsoyieldsayellow dye.

Cattle, sheep, and goats browse on this shnib,
and numerous kinds of insects are remarkably
fond of the flowers and leaves.

The Elder Berry, (samhicm nigra.) Pen-
tandria trigynia of Linn.

The elder is a native of this country; is very

generally diffused; gi-ows with singular rapidity,

though it never aiTives at great size; and endures

the most bleak situations, though in the northern

parts of Scotland the fruit seldom ripens. The
beiTies of the elder are fermented into a wine,

which, when spiced and drunk warm, is a pleas-

ing winter beverage. They are supposed to con-

tain a portion of the narcotic principle. The
black variety is chiefly cultivated for this pui--

pose; but the berries of the yellow and green are

also applicable to wine making.
The elder tree furnishes the unscientific prac-

titioner of the healing art with many of the

most approved remedies; and perhaps not with-

out reason. Boerhaave, the great physician, is

said to have regarded the elder with such rever-

ence, for its medicinal virtues, that he sometimes
took off his hat in passing a tree of this species.
The leaves are narcotic, purgative, and acrid; the

flowers in decoction are diaphoretic, and are used
to give a flavour to vinegar. The French strew

them among casks of apples, to which they com-
municate an agreeable odour.

The berries are said to prove poisonous to

poultry, and especially to turkies.

The Bilberry, or Blae-

berry, (vaccinium myrtillus. )

This berry grows plentifully
onheathsandwaste places; and
is very hardy. It is a hand-

some berry, with a delicate

bloom when in perfection;
but it is tender, and, when

kept for some time, ferments.

The Blnebcrry. In some of the pine forests

in Scotland it grows to the height of three
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feet; and there are places where the pedestrian
can pull handf'uls of berries as large as the com-

mon black currant of the gardens.
Two other species of vaccinium, the black

whortleberry, and the red (the cranberry) arc

common enough in some parts of this country.

One, if not botli of these, grows most readily in

moist situations, such as the dry patches in peat-

bogs. Tusser mentions " liurtil-berries" amongst
the cultivated fruits of his time. These were,

perhaps, confounded with the fruit of the bram-

bles. "Dewberries" (though supposed by some

to be gooseberries) were formerly amongst the

delicacies of fruit, if we may judge from the

celebrated passage in Midsummer's Night's

Dream :—
" Feed him with apricocks and dewberries,

With purple grapes, green figs, and mulberries."

The Red Cranberry, (vaccinium mtis Idece,) of

which the berries are excellent, has borne fruit

abundantly imder cultivation. The berries of

the Pennsylvanian vaccinium are very ornamen-

tal. This genus of berries is very abundant in

North America, and also in the northern parts
of Russia.

The American Cranhcrry Cvaccinium inacro-

carpon,) forms a considerable article of com-

merce; and, as does not appear to be the case

with some others of the genus, it may be culti-

vated to advantage on the margins of ponds, and

in other moist situations. The importation of

cranberries to this country is about 30,000 gal-

lons annually, tlie duty being sixpence per gal-

lon. This species has been grown in England.
An interesting account of its culture and

produce is given by Sir Joseph Banks, in the

Horticultural Transactions. In one year, from a

lied of about eighteen feet square, three and a

half Winchester bushels of berries were pro-

duced, which, at five bottles to the gallon, gives
140 bottles, each sufficient for one cranberry

pie.

Wherever there is a pond, observes Neill, the

margin may at a trifling expence be fitted for

the culture of this plant, and it will continue

productive for many years. All that is neces-

sary is to drive in a few stakes two or three feet

within the margin of the pond, and to place
some old boards within these, so as to prevent
the soil of tlie cranberry bed from falling into

the water. Then to lay a parcel of small stones

or rubbish in the bottom, and over it peat or bog
earth, to the depth of about three inches above,
and seven inches below the usual surface of the

water. In such a situation the plants grow
readily; and if a few be put in they entirely
cover the bed in the course of a year or two, liy
means of their long runners, which take root at

different points. From a very smaU space a very

large quantity of cranberries may be gathered,
and tliey prove a remarkably regular crop,

scarcely affected by the state of the weather, and

not suljjcct to the attacks of insects. The cran-

berry will also succeed when planted as an edging
to any pond, provided some bog earth be placed
for its roots to run in; or if a bed of bog earth

be sunk in any shady situation, so as its surface

may be a few inches below the general level for

the sake of retaining water, the plant will thrive

well, and being regularly watered in the driest

weather, produces abundant crops.

The Crow Berry, (empetrum nigrum.) Di-
oscia triandria, Linn.

This humble plant, in appearance resembling
some of the mosses, derives its generic name
from growing on rocks, and elevated stony
mountains. The berry is jet black; and l;ence

probably the common name of crow berry. It is

common in all the northern parts of Europe, in

elevated situations, on dry, barren, moorish, or

boggy soils; and is more patient of cold, bleak

atmospheres, than even the common heath. The
berries have a slight subacid taste, and are eaten

by children in the Highlands. The Russian

peasants eat them; and the Kamchatdales gather

great quantities of them to boil with their fish,

or to make a sort of pudding, with the roots

of their lilies; wild game especially grouse, feed

on them. Tliey afford a dark purple dye; and

boiled with fat, are used for imparting a black

colour to otter and sable skins.

CHAP. XXXVI.

THE ORANGE, LEMON, LIME, CITRON, SHADDOCK,

POMEGRANATE, FIG, OLIVE, &C.

The natural family Aurantiacece, or Ilesper-

idew, contains some of the most beautiful and

important of exotic fruits. The family belongs
to the class polyadelphia, and order poli/andria

of Linnseus.

The common character of the aprons or orange

family, is that of low evergreen trees, with ovate

or oval, lanceolate, entire, or serrated leaves. On
the ungrafted trees, and those growing in a na-

tural state, there are frequently found axillary

spines. There is a structure of the petiole of the

leaf, which serves to distinguish the species.

Thus, in the orange and shaddock the petiole is

winged, producing a marked fonn of the leaf, as

seen in the wood cut, 127.

In the citron, lemon, and lime, the petiole is

naked. The flowers appear in peduncles, axil-

lary or terminate, and one or many flowered : the

citron and lemon have ten stamens, the orange
more. The fniits are large berries, round or ol>-

long, and generally of a yellow colour. In tin
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orange and sliadJock, the shape is spherical, or
]

rather an oblate spheroid, with a red or orange
j

coloured rind; in the lime spherical, with a pale

rind; in the lemon oblong, rough, with a nipple-

like protuberance at the end; in the citron ob-

long, with a very thick rind. There is a pecu-

liarity in the fruit of all this tribe. The rind or

external pericarp, is of a soft spongy texture,

containing but little juice or sap of any kind in
[

its substance; but the external surface is covered '.

or tuberculated over with little glands, that se-

crete a volatile oil, which is very inflammable and
j

acrid. According to Decandolle, the fruit con- i

sists first, of a thick valveless indehiscent coat,

which is most likely to be considered a continu-

ous torus; secondly, of several carpella, verticel-

late around an imaginary axis, often separable

without laceration : membranous, and either con-

taining seeds only, or filled with pulp lying in

innumerable little bags, proceeding from the

inner coats of the cells.

The flowers of this tribe are deliciously fra-

grant, and the fruits almost all eatable. The
wood is particularly close grained.
The golden apples of the heathens, and the

forbidden fruit of the Jews, are supposed to al-

lude to this family, though it is remarkable that

we have no authentic records of any species of

citrus having been known to or cultivated by
the Romans.

It is very difficult to determine what is a var-

iety, and what a distinct species in this family.
Four species are, however, commonly enumerated
—the orange, the lemon, the citron, and the shad-

dock. Of these there are a great many varieties.

The orange family are originally natives of the

warmer parts of Asia, from whence they have

been introduced, and naturalised in the southern

counties of Europe, in the West India islands,

and the tropical parts of America. They will

even grow in the open air in the wanner coun-

ties of England. In warm climates they con-

tinue flowering during nearly all the summer,
and the fruit takes two years to come to matur-

ity, so that for a considerable period of each

year, a healthy tree has every stage of the pro-

duction, from the flower bud to the ripe fruit, in

perfection at the same time.

The Orakoe, (citrus aurantium.J The orange
is a middle sized evergreen tree, with a green-
ish brown bark, and in its wild state with prickly
liranchcs. The leaves are ovate, acute, pointed,
imd at the base of the petiole are winged. The
flowers are white, containing about twenty sta-

mens, and are disposed in clusters of from two
to six upon a common peduncle. The fruit is

globose, bright yellow,and contains a pulp,which
consists of a collection of oblong vesicles filled

with a sugary and refreshing juice : it is, besides,
divided into eight or ten compartments, each

containing several seeds. The principal varieties

are the sweet or China orange, the bitter or

Seville, the Maltese or red pulped. The box-

leaved, willow-leaved, and some others, are cul-

tivated more as curiosities than for use.

The precise time at which the orange was iii-

troduced into England is not known with cer-

tainty, but probably it may have taken place

not long after their introduction into Portugal,

which was in the early part of the sixteenth

century.
127.

llio Orange.

The first oranges, it is stated, were imported
into England by Sir Walter Raleigh ;

and it is

added that Sir Francis Carew, who married the

niece of Sir Walter, planted their seeds, and they

produced the orange trees at Beddington, in Sur-

rey, of which bishop Gibson, in his additions to

Camden's Britannia, speaks as having been there

for a hundred years previous to 1G95. As these

trees always produced fruit, they could not, as

professor Martyn j ustly observes, have been raised

from seeds; but they may have been brought
from Portugal, or from Italy, (the place whence

orange trees have usually been obtained,) as

early as the close of the sixteenth century. The

trees at Beddington were planted in the open

ground, with a movable cover to screen them
from the inclemency of the winter months. In

the beginning of the eighteenth century they
had attained the height of eighteen feet, and the

stems were about nine inches in diameter; while

the spread of the head of the largest one was

twelve feet the one way and nine the other.

There had always been a wall on the north side

of them to screen them from the cold of that

quarter, but they were at such a distance from

the wall as to have room to spread, and plenty
of air and light. In 1738 they were surrounded

by a permanent inclosure, like a greenhouse.

They were all destroyed by the great frost of the

following winter; but whether wholly owing to

the frost, or partly to the confinement and damp
of the permanent inclosure, cannot now be as-

certained.

John Parkinson, apothecary, of London, one

of the most voluminous of our early writere on

plants, who published his Practice of Plants in

1029, gives some curious directions for the pro-
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servation of orange trees, from wliich one would

be led to conclude that the trees at Beddington,
with their ample protection of a movable cov-

ering in winter, had not been in existence then.

"The orange tree," says he, "hath abiden, with

some extraordinary branching and budding of

it, when as neither citron nor lemon trees would

by any means be preserved for any long time.

Some keepe them in square boxes, and lift them
to and fro by iron hooks on the sides, or cause

them to be rowled on trundels or small wheels

under them, to place them in an house, or close

galerie, for the winter time : others plant them

against a bi-icke wall in the ground, and defend

by a shed of boardes, covered with scare cloth in

the winter; and by the warmth of a stove, or such

other thing, give them some comfort in the colder

times; but no tent or meane provision will pre-

serve them." The orange trees at Versailles are,

during the winter, wheeled into wann places

under the terrace; and the same plan is pursued
with respect to some fine orange trees at Windsor,
which were presented by the late king of France.

At Hampton Court there are many orange trees,

some of which are stated to be three hundred years
old. They are generally moved into the open air

about the middle of June, when the perfume of

their blossoms is most delicious. Orange and

lemon trees have been cultivated in the open air in

England. For a hundred years, in a few gardens
of the south of Devonshire, they have been

seen, trained as peach trees against walls, and

sheltered only with mats of straw during the

winter. The fruit of these is stated to be as

large and fine as any from Portugal.
At the time when the people of Europe first

visited the Levant in great numbers, that is, dur-

ing the crusades for the recovery of Syria from

the dominion of the Saracens, oranges were found

abundant in that country. Though they were

in reality cultivated trees, their number, and the

beauty and goodness of their fi-uit, naturally
caiised the adventurers (who were not very con-

versant with natural history, and not a little

prone to romance and credulity) to believe and
state that these were indigenous to the country,
and formed a portion of the glories of the "Holy
Land."

The fables of the profane writers, and the am-

biguity of the descriptions of vegetables in Holy
Writ, helped further to confirm this opinion. As
tlie oranges were of the form of apples, and the

colour of gold, it did not require much stretch

of imagination to make them the golden apples of

the garden of the Ilesperides; and the only point
that remained was to settle the locality of that

fabled paradise, which was generally laid in the

part of Africa which lies between the moun-
tains of Atlas and the southern shore of the

Mediten'anean. The authority of Moses was
called in to confirm the existence of this fruit in

Syria, even at the time when the children of

Jacob were wandering in the wilderness; and

one of the trees borne in the procession com-

manded in the twentj'^-third chapter of the book

of Leviticus, was considered to have been the

orange. The mala medka of the Romans, which

is mentioned by Virgil, and afterwards by Pal-

ladio and others; the kitron of the Greeks; and

the citrus of Josephus, were all understood to

moan the same fruit : and, as has been found to

be the case with many other substances, the

moderns supposed that, because there was an

identity of name, there must be an identity of

substance, never reflecting that the name had

been imposed by themselves, and that therefore

its identity proved nothing.
The fable continued, however; and, though

there was a good deal of writing upon the sub-

ject, there was no attempt to examine the au-

thorities with that minuteness which the search

of truth demanded, till the nineteenth century.
The history of this fruit was first carefully traced

by Galessio, who published his Traite du Citrus,

at Paris, in 1811. He maintains that the orange,

instead of being found in the north of Africa, in

Syria, or even in Media, whence the Romans
must have obtained their

" Median apples," was

not in that part of India which is watered by
the Indus at the time of Alexander the Great's

Indian expedition, as it is not mentioned by
Nearchus among the fruits and productions of

that country. It is not mentioned either by
Arrian, by Diodorus, or Pliny; and even so late

as the year 1300, Pietro di Cuescengi, a senator

of Bologna, who wrote on agriculture and vege-

table productions, does not take the least notice

of the orange.
The first distinct mention of oranges is by tlio

Arabs; and Avicenna (book v.) not only des-

cribes oleum de citrangula (oil of oranges) and

oleum de citrangidorum scminibus (oil of orange

seeds,) but speaks of citric aczW (salt of lemons,)
which is contained in all the genus, though more

abundantly in that species from which it got its

common English name.

According to Galessio, the Arabs, when they

penetrated to India, found the orange tiibes there,

further in the interior than Alexander had pene-

trated; and they brought them thence by two

routes : the sweet ones, now called China oranges,

through Persia to Syria, and thence to the shores

of Italy and the south of France; and the bitter

oranges, called in the commerce of England, Se-

ville oranges, by Arabia, Egypt, and the north
of Africa to Spain.

It does not appear that the orange was origin-

ally a Chinese fruit, as it is not mentioned by
Marco Polo, the father of modern travellers, who
is so circumstantial in describing all the other

wonders of that country.
Now these facts certainly go far to show that
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the orange was not known to the ancients either

in Europe or in Syria; but that we are indebted for

the first knowledge of it to the Arabs, who, with

their zeal to propagate the religion of the Koran,
were as anxious to extend the advantages of

agriculture and medicine. The sweet orange
which they introduced was not, strictly speaking,

that which has since been called the China orange,

and under that name introduced into Spain, Por-

tugal, St Michael's, the other Atlantic isles, and

the West Indies ; but rather the orange which

was known in Italy before Vasco de Gama had

doubled the Cape of Good Hope.
The orange is said to have been found by the

Portuguese upon the east coast of Africa; but it

is not known whether it had been indigenous

there, or disseminated by the Arabs. When the

Portuguese reached India, they found the orange

there, and also in China, which was visited for

the fii-st time by sea in the early part of the

sixteenth century.

Although the oranges of St Michael, in the

Azores, are now the best that are to be met with

in the European market, they are not indigenous

productions of that island; but were sent there

by the Portuguese, as the same fruit was origin-

ally sent to the American continent by the Span-
iards. In the middle of a forest, on the banks

of the Rio Cedeno, Humboldt found wild orange

trees, laden with large and sweet fruit. They
were, probably, the remains of some old Indian

plantations; for the orange cannot be reckoned

amongst the spontaneous vegetable productions
of the New World.

But, in whatever way oranges were first in-

troduced into those parts of the world of which

they are not natives, they are now very widely

diffused; and wherever they are found they are

among the most ornamental of trees, and the

most delightful of fruits. The species and var-

ieties have also been greatly multiplied; but

whether from their proneness to produce varie-

ties, from some original differences, or from dif-

ference of soil and climate, cannot now be ascer-

tained. Including all the different species, Risso,
an eminent naturalist at Nice, (and from his

living in a country producing oranges, he liad

the best opportunities of examining and study-

ing them,) has, in a very elegant and elaborate

natural history of oranges, published at Paris in

the year 1818, enumerated, described, and, with

respect to all the more important sorts, figured
no fewer than one hundred and sixty-nine varie-

ties: these he has divided into eight species:
sweet oranges, bitter oranges, bergamottes, limes,

pampelucos, sweet limes, lemons, and citrons.

Of the first of these there are no fewer than

forty-three varieties; though, in the opinion of

Galessio, they arc all derived from the common
orange. The others are, generally speaking, more
acid in their flavour; thouRh some of them, such

as the bergamottes, from the rind of which the

celebrated oil of bergamot is obtained, are highly

perfumed.
Of the bitter oranges Risso enumerates thirty-

two varieties; of the bergamottes, five; of the

limes, eight; of the pampelucos, six; of the sweet

limes, twelve; of the lemons, forty-seven; and

of the citrous, seventeen.

The family of the oranges, in almost all

their varieties, are now cultivated in Portugal,
in Spain, in France, in Italy, and in Greece.

In the first two countries they especially abound;
in Algarve, and in the fine plains of Andalusia,
on the banks of the Guadalquivir. The latter

is the place from which the bitter, or Seville,

oranges are chiefly obtained. In Algarve and

Andalusia the orange trees are of great size;

and extensive orchards of oranges have formed

the principal revenue of the monks for several

centuries. In Cordova, the seat of Moorish

grandeur and luxury, there are orange trees still

remaining, which are considered to be six or seven

hundred years old; and in that province, whose

craggy mountains are covered with gai'dens, and

vineyards, and forests abounding in fmit, the

flowers of the orange fill the air with their per-

fume, and lead the imagination back to those

days which the Moorish poets and historians de-

light in describing, when the land which they

conquered was adorned with all the refinements

of their taste and intelligence, and the luxuries

of the East were naturalized in the most deli-

cious regions of the South. The trunks of the

old trees of Cordova have begun to decay; and
when they get diseased, they are crusted with a

kind of lichen, which is supposed to be peculiar
to the orange. In France, the orange country is

chiefly Provence, or that part of the south wliich

lies to the eastward of the Rhone; and planta-
tions or groves of oranges are the most abundant
and the most beautiful on the banks of the Var,
and especially in the environs of Nice, where the

species are very many, and come to great perfec-
tion. To the west of the Rhone, the country

along the coast is flat, sandy, and barren; and on
the plains of Langucdoc, that lie interior of this

barren tract, the olive thrives better than the

orange, apparently because there are no second-

ary mountains between the cold heights of the

Cevennes and the plains. The country to the

eastward of the Rhone is much better adapted
for choice vegetables, both in soil and in aspect.
In the western or French part of it, the Alps
descend gradually, by successive elevations, from

the high summits of Mont Blanc, Mont Rosa,
and St Bernard, to the sea. Thus the lowgrounds
are finely exposed to the southern sun; and being
at the same time sheltered from every quarter
whence a cold wind could come, the vegetation
is at once luxuriant and choice. The finest bul-

bous flowers, the mj'rtlc. the cactus, and many



THK ORANGE. 351

others, give more tlie air of the perpetual sum-
mer of the tropical countries, than is to be found

perhaps in any other country of Europe, cer-

tainly in any other of the same extent.

The glory of that delightful country is the

orange, which, when full grown, attains the

height of about five and twenty feet, and is grace-
ful in all its parts. Tlie trunk and older branches

are of a delicate ash colour ; the twigs of so soft

a green that they almost appear transparent; the

leaves are moderately large, beautifully shaped,
of a fine healthy green, and shining on the upper

sides, while the under ones have a slight appear-
ance of down. The flowers, which are in little

bunches, and very graceful in their form, are, in

the sweet oranges, of a delicate white, and, in the

more acid varieties of the family, lightly marked
with pink. Some plants have a more powerful

odour, and are for the moment more rich
; but

there is a freshness in the aroma of an orange-

grove which never offends or cloys ;
and as the

tree is at one and the same time in all stages of

its bearing
—in flower, in fruit just set, and in

golden fruit, inviting the hand to pull and the

palate to taste—it is hardly possible to imagine

any object more delightful. The perfumes of

Arabia do not exceed the fragrance of the groves
on the north of the Mediterranean, in which the

beautiful white Provence rose, the tuberose, and
countless other flowers, blend their sweets with

that of the orange ;
and where, with all this rich-

ness, the pestilent airs of the tropics, and even
the sirocco of the southern parts of Italy, are al-

together unknown. This delightful fertility and

fragrance accompany the chain of the Apennines
round the whole gulf of Genoa, and until, upon
the boundary of the plain of Tuscany, they sub-

side in elevation, and bend more toward the

Adriatic.

Tuscany is further to the south ; but the cli-

mate and the vegetation cannot be compared to

those of the little valleys of Provence and Ligu-
ria, especially the latter. About Florence there

are still orange trees in the gardens ;
but there

are none of those aromatic groves and plantations
which are found further to the west. Nor are

the causes difficult to find out. There is an

enemy on each side of the plain of Tuscany,
which will not allow the orange to arrive at per-
fection. The gales that come from the south-

east, over the sandy shores near Leghorn, are not

adapted for a plant which, as well as heat and

pure air, requires a considerable quantity of

moisture
; and the winds from the north, that

are cooled in passing over the Adriatic, are not
so genial as those from the Alps, that are wanned
in passing over the vale of Lombardy. But still

the olives, the grapes, and the melons, of the
vale of the Arno, in so far compensate the in-

habitants for the want of the orange.
Eastward of Tuscany, though the coast of

Italy inclines still further to the south, it is even

less adapted for the production of the orange ;

the sea coast is ban-en, the interior is dreary, and

over the whole the pestilent malaria creeps, for-

bidding man to approach even for the cultiva-

tion of the fields
;
and thus it may be that, ere

long, the arid downs by the sea will meet the

marsh of the interior, and the centre of Italy
shall be desolation to the very base of the Apen-
nines. After the gulf of Gaeta is passed, and the

shelter of the more elevated mountains of Cala-

bria is obtained, orange groves again make their

appearance.
Thus the locality of the orange depends fully

as much upon situation and soil as upon lati-

tude; and therefore we need not wonder that,

considering the many and varied lands in which
it is cultivated, there should be so many varie-

ties of its fniit. There is no absolute reason for

supposing that the sweet and the bitter orange
were originally different ; and even now they are

not so different as two mushrooms of the very
same variety

—the one produced upon a dry and

airy down, and the other upon a marsh. Now,
if it be true that the bitter orange of Seville

came, by successive removals, from the head of

the Persian Gulf, along the margin of the salt

desert, till it reached the states of Barbary, where
it was transplanted into Spain; if the sweet

orange of Malta, Italy, and Erance, came through
the more fertile parts of Persia and Syria ; and
if the orange of India and the Azores came direct

from China—it would follow that each should

have those qualities which we find in it ; and
that the opinion of Galessio is borne out by the

only evidence which the case admits.

Looking at the fiicts, we are induced to infer,

that, if the temperature be sufficiently high for

maturing its flavour, the orange is delicious in

proportion to the uniform salubrity of the air;

and that those high temperatures which force a

very large expansion of the fruit are against the

fineness of its quality. In this respect we have
an opportunity of contrasting both the oranges
of islands and those of continents. St Michael's,

in the Azores, and Malta, are both small islands;
the former always exposed to the equalizing

breezes, which, fi'om whatever quarter they blow,
are always wafted across the expanse of the At-

lantic; and the latter lying near the dry and

sultry shores of Africa, and, of course, subjected
to more changes of season and a higher tempera-
ture. There is also some difference in the soil.

Whether it be the decomposition of the rock, or

saline particles, brought by the same pestilent
wind that withers the south of Italy and Sicily
with the sirocco, it is well known that, under
the artificial earth (brought originally from Si-

cily) Avhich forms the soil of Malta, there gathers
a crust ; and that if the earth be not trenched,
and this crust removed at the end of a certain
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number of years, it ceases to be productive, or

the produce becomes so bitter, that it is not

healthful. St Michael's has no such disadvan-

tage ; the soil there is native and fertUe, and de-

posits nothing calculated to injure its fertility,
or impair the qualities of its produce.
The oranges of the two islands are such as one

would expect from those differences. The Mal-
tese orange is large, the rind is thick and spongy,
the glands that secrete the volatile oil are pro-
minent, the pulp is red, and there is a trace of

bitterness in the taste ; while the St Michael's

orange is small, the rind is thin and smooth, the

glands less prominent, the volatile oil in smaller

quantity, and the lighter coloured pulp more

sugary and delicious. Some allowance must no
doubt be made for the original differences of

those oranges, regarding them as having come in

the manner stated by Galessio
;
but they have

now been long enough in both islands for having
their qualities modified by the diflferent climates

and soils.

The modifications produced by differences of

soil and climate, in the same vegetable, are

among the most important inquiries in the science

of plants ;
and they are, at the same time, among

the most difficult, and certainly the least at-

tended to. One principal source of the difficulty
lies in the observer being as much changed as the

thing observed. Those who are parched with
thirst do not stop to analyze the water, or descant

upon the flavour of whatever beverage they may
have recourse to for slaking it. The removal of

the painful sensation is to them far more deli-

cious than the purity of the most limpid spring,
or the flavour of the choicest wine. Just so

with man when he is panting under a burning
atmosphere ;

the fruit which is most delicious to

him is that which is most cool. This necessaiy

change in the judge, as well as the thing judged
of, must never be omitted when we come to

compare the fruits of different countries as re-

ported of by those who have enjoyed them there
;

and we never can be certain of their real merits

till we have them decided by the same individual

under the same circumstances. To take a case

in point : a guava, apart from its rarity, is cer-

tainly not in this country any thing comparable
to a peach ; and yet those who have been in tro-

pical countries talk in raptures of the guava, and

say that the fruit grown here is inferior and de-

generated. But they should bear in mind that,
in the tropical countries, there is the tropical

zest, as well as the tropical flavour. The man
who traverses a mountain country in the north,
heeds not the glittering fountains that issue from

every rock around him
; but send him from Suez

to Bassora, or from Morocco to Fezzan, and he
would remember them with veneration.*

•
Library of Entertaining Knowledge.

But, again, we have a further confirmation

when we compare the continental oranges. The

climate of the slopes and valleys of the Estrella,

near the lower Tagus, and that of the Maritime

Alps, and the Apennines, in Provence and Ligu-

ria, are certainly very different from the climate

of Andalusia. The diversities of surface, and the

vicinity of the sea, keep the air over the former

places in continual play and motion, and prevent
those intense heatswhich unquestionably (though

by a process which chemistry has not yet fully

investigated) render the juices of plants acid,

acrid, or saline ; while, from the wider extent of

Andalusia, and its comparative distance fi-om the

ocean, the air over it is, in the warmer months,
much more quiescent.

These considerations will, to a certain extent,

explain why there are so many varieties in a fruit,

which, according to the authorities, appear all to

have come from the same part of the world; and

a further extension of these considerations would
form a criterion of the situations in which it

would, or it would not, be desirable to cultivate

the orange.
One great recommendation of the orange is,

that it may be had fresh in every region of the

world, and almost at every season of the year.
The tough rind, and the aromatic oil with which
it is filled, protect it from both extremes of tem-

perature ; and the acidity of the pulp deters in-

sects from piercing it; and if pulled from the

tree before it is quite ripe, this fruit will keep
for a long time. Indeed, the greater portion of

the oranges imported into this country are taken

from the tree while they are still green. This

gathering of both oranges and lemons for the

English market begins in October, and continues

to the end of December. Oranges are not fully

ripe till spring. It is foxmd that the orange trees,

from which the fruit is gathered green, bear

plentifully every year ;
while those upon which

the fruit is suffered to ripen, afford abundant

crops only on alternate years.

During the latter end of the seventeenth and

beginning of the eighteenth centuries, the orange
tree was a very fashionable article of growth in

conservatories, when there were but few exotica

of other sorts kept there. The plants were pro-
cured from Genoa, with stems generally from

four to six feet in height. They were planted
in large boxes, and were set out during summer
to decorate the walks near the house, in the man-
ner still practised at Versailles and the Tuilleries.

About the middle of the eighteenth century,
when a taste for botany and forcing exotic fruits

became general, that for superb orange trees be-

gan to decline. Many of these large trees

have decayed through neglect, and those which

are now to be found in the greater numljer of

green-houses are generally dwarf plants, bearing
few fruit, and those of small size. In some
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places, however, are still to be found large and

flourishing trees. Those at Smorgomy in Gla-

. morganshire are the largest in Britain. They are

planted in the floor of an immense conservatory,
and bear abundantly. It is said that the plants
were procured from a wreck on tlie coast in that

quarter, in the time of Henry VII.

At Woodhall, near Hamilton, trees of all the

species of citrus are trained against the back

wall of forcing houses, in the manner of peaches,
and produce large crops of fruit. At Castle

Semple, near Paisley, there is a citron tree which,
in 1830, covered a wall twenty-five feet in length,
and sixteen feet higli, besides returning about
six feet on each end of the house. In that year
it produced between seven and eight dozen of

fruit, one of which measured eighteen inclics

and a half by nineteen and a half.*

Tub Lkmon (citrus limonum). This is a

knotty wooded tree, about eight feet in height.

123.

The Lemon.

with rough bark, and pale green leaves. Tlie
fruit is oblong and smootli, and rather thin
skinned. The juice of tlie pulp is much more
acid than that of the orange, and consists of the
citric acid. The flavour of the essential oil of
the rind is also peculiar and extremely grateful.
Dr Sickler enumerates twenty-eiglit varieties as

grown in Italy; tlie French cultivate eleven;
and in the London nurseries are about twelve
varieties.

The lemon grows naturally in that part of
India which is situated beyond the Ganges ; but
its transmigration to Europe is due to the Caliphs
during their invasion of the West. The lemon
thus transplanted was found by the crusaders, in

Syria and Palestine, towards the end of the
eleventh century. By them it was introduced

* Loudon.

129.

into Sicily and Italy, though it is probable tliat

at the same period it was already multiplied in

Africa and Spain. Arabian writers of the twelfth

century speak of the lemon tree as then culti-

vated in Kgypt and many other places. Matthew

Silvaticus, a writer of that time, saj's, that tlie

lemon was then spread over aU Italy.

lu the southern parts of Europe, where the

lemon is abundant, the varieties are very nume-

rous. Lemons are imported into this country
both for their agreeable acid juice and essential

oil, and also for the manufacture of citric acid

in a concrete state. Tliey will keep good for a

considerable time, especially if steeped for a

short period in salt water.

The Citron (citrus medica). This is by
some supposed to be the same species as the le-

mon. In its wild state the tree

grows to the height of about

eight feet, erect and prickly,
with long reclining branches.

The leaves are ovate, oblong,

alternate, sub-serrate, pale

green. The fruit is six inches

in length, ovate, with a protu-
berance at the tip. There are

two rinds, the outer thin, with
innumerable miliaiy glands.

The Citrun. fyH of j, j^ogt, fragrant oil; the

inner thick, white, and fungous. The citron was

introduced into Europe from Media, under the

name of mains medica, and was first cultivated

in Italy by Palladius, in the second centur^^
The date of its introduction into England is not

exactly known, it would probably be coeval with

that of the lemon, which was cultivated in the

botanic garden of Oxford in 1648. The fairest

fruit, Millar states, was in the duke of Argyle's

garden at Whitton, where the trees were trained

against a south wall, through which there were

flues for warming the air in winter, and glass
covers put over them when the weather began to

be cold ; and thus fruit as large and as perfectly

ripened was produced as any in Italy or Spain. In

Italy, citrons and lemons are generally trained

on walls or espaliers, because being considerablv

more tender than the orange, they require, at

least in the north of Italy, some protection in

winter. The fruit does not ripen regularly at

one time, like that of the orange, but comes suc-

cessively to maturity almost every month in the

year. There are about six varieties cultivated in

Britain : the common, the flat-fruited, the rough-
fruited, the forbidden-fruited, the round-fruited,
and the thick-leaved.

The Lime (citrus acidaj. The sour lemon,
or lime, grows to the height of about eiglit feet,
with a crooked trunk, and many diffused

branches armed with prickles. The leaves are

ovate, lanceolate, almost quite entire. The fniit

is an inch and a half in diameter, almost globii-
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lar, with a protuberance at the top ; the surface

b regular, Bhining, greenish yellow, with a very
ISO, /\

/

The Lime.

odorous rind, enclosing an acid juice. It is a

native of Asia, but has long been common in the

West Indies, where it is raised both for its frait

and for fences. Tlie juice of the lime is by some

preferred to that of the lemon, and it is used for

similar purposes. The following varieties are

grown in the London nurseries : the common,
the weeping, the broad-leaved, the West Indian,

the Chinese spreading.
The Shaddock (citrus decumama) is much

larger than the orange, both in the tree and the

fruit. The tree is both lofty and spreading, and

the fruit is about eight inches in circumference,

some indeed, much larger. The shaddock is a

native of China and the adjoining countries,

where the name of "sweet ball" is given to it.

There are many varieties, some with tlie pulp

white, others with it nearly red
;
some tliat are

sweet, with but little acidity ;
and some acid,

with but little sweetness. The shaddock de-

rived its specific name from having been first

carried from China to the West Indies by Cap-
tain Shaddock. It has, however, been neglected

there, and now but seldom merits its oriental

name of sweet ball. The planters have never

been remarkable for their knowledge of science,

or their skill in the new operations of the arts ;

and thus, instead of pi-opagating the shaddock

by budding, as is done in China, and which is

the only way that it can be improved, or even

kept from degenerating, they have reared it from

seed, and consequentlj' have generally obtained a

harsh and sour sort, which is of very little value.

It is showy, no doubt, from its size, and the ap-

pearance of the tree when growing ;
but it is the

least valuable or desirable of the genus produced
in the west.

All the citrus tribe may be propagated by
seeds, cuttings, layers, grafting, and budding.
In general, citrons, lemons, limes, and shaddocks,
are more easily propagated than the orange. The
latter do not grow readily from cuttings, and it

is advisable to raise them by engrafting. Rais-

ing from seed is a tedious process, as the plant
is not fruitful for five or six years, even in Italy.

They require a rich soil ; and when in pots or

in tubs, should be liberally supplied with water.

The Pomegeanate (Pnnxca granatwn). This

plant, so celebrated in ancient and scripture his-

tory, belongs to the natural order Myrtacev.; and

to the class and order icosandria monogpnxa of

131.

The Fomegninat&

LinniEus. This fruit was called by the ancients

the Carthaginian apple, because, according to

Pliny, the tree was first known to grow in the

vicinity of Carthage. There are two species : the

dwarf, which bears very small fruit and flowers,

and is common in the West Indies; and the

common, or grained, from the number of seeds

or grains contained within the pulp of the fruit.

The pomegranate is rather a low trce, of about

fifteen to twenty feet in height, with numerous

slender branches, some of which are anned with

sharp thorns. The leaves are opposite, about

three inches long, and of a beautiful green. The

flowers are produced at the end of the branches,

on the shoots of the same year, single, or three

or four together ; frequently one of the largest

terminates the branch ; and immediately under

that are two or three smaller buds, which con-

tinue a succession of flowers for some months,

generally from June to September. The calyx

is very thick and fleshy, and of a fine red colour;

the petals are scarlet. The beauty of the tree, in-

dependently of its fruit, has caused it to be planted

for ornament in the south of Europe, and in many
countries in the East. " The nightingale," says

Russel in his account of Aleppo, "sings from

the pomegranate groves in the day-time." The

ft-uit is a berry, covered with a hard leathery

coat, and beautifully crowned with the tube of

the calyx, which is sharply toothed, and remains

even after the fruit is ripe, contributing greatly

to its singular and beautiful appearance. The

fruit ripens in October; and in a green-house

will hang on the trees tiU the spring or summer

following. It was introduced into England in

1590, and cultivated by Gerarde
;
but though it

grows very well in the open air, and is prized for

the beauty of its flowers, especially the double

variety, yet it seldom ripens its fruit. Even at
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Paris it will not bear exposure in the open air

in early spring. Some of tlie pomegranate and

orange trees at Versailles, Risso states to be be-

tween two and tliree hundred years old.

Before the peach, the nectarine,and the apricot,

had travelled from Persia to the more western

countries on the borders of the Red sea, the pome-

granate was there assiduously cultivated, and held

in the greatest esteem. In the wilderness, when

the children of Israel murmured for the fruits of

Egypt, they exclaimed,
"
It is no place of seed,

or of figs, or of vines, or of pomegranates." On
the borders of the promised land, Moses described

it as " a land of wheat, and barley, and vines, and

fig trees, and pomegranates ; a land of oil-olive

and lioney." In tlie Canticles, Solomon speaks

of " an orchard of pomegranates, with pleasant

fruits." A tree, therefore, which partakes of

the antiquity of the vine, the fig, and the olive,

and which, in point of utility, is numbered with

the grain-bearing plants, and with honey, all

constituting the principal food of the nations of

antiquity in their early stages of civilization,

must possess a considerable historical interest.

It is probable that the pomegranate, differing

from the stone fruits, travelled from the West to

the East. Pliny says that it is a native of Car-

thage, as its name (punica granatum) imports.

Yet as it is found wild in the same botanical re-

gions of Europe, that is, in countries having the

same temperature as the northern coasts of

Africa, it is probably indigenous there also. It

is still common in Barbary (wdiere, according to

Shaw, the fruit often weighs a pound, and is

three or four inches in diameter), in the south

of France, in Italy, in Spain, and throughout
the East. The Jews employ the fruit in their

religious ceremonials ;
and it has entered into the

heathen mythology—for in the isle of Euboea

there was formerly a statue of Juno, holding in

one hand a sceptre, and in the other a pomegra-
nate.

The single flowering sorts may be raised from

seed, and all the varieties by cuttings, suckers,

or layers, or by inoculation or grafting on the

wild sort. The tree thrives best in a strong rich

soil.

The pomegranate is common in Syria and

Palestine, particularly in all the gardens of

Aleppo. The ripe fruit is in abundance in Au-

gust, and is then laid up for a winter stock.

There are three sorts, a sour kind, a moderately
sweet kind, and a very sweet kind. The juice
of the first is used instead of verjuice, or the

juice of the unripe grapes ;
the others are eaten

at table, after being cut open, the seeds taken

out, strewed with sugar, sprinkled with rose

vifater, and served up on little plates. The pome-
granates, on account of their round and graceful

figure, formed a frequent ornament on the chapi-
ters of the building of the temple.

" And the

chapiters upon the two pillars had pomegranates
also above, over against the net-work ;

and the

pomegranates were two hundred, in rows round

about." They were also embroidered upon the

hem of the high-priest's ephod. A wine is

sometimes extracted from these fruits, and pro-

bably was so by the ancient Jews, as may be in-

ferred from the word " Gath Rimmon," signify-

ing the press of pomegranates. The seeds, ac-

cording to Russel, constitute an important culi-

nary article in the manufacture of conserves and

syrups. We must not judge of the pomegranate
from the stunted specimens to bo found in this

country. In warm climates it grows to a con-

siderable size; and several towns and places

have derived the name of Rimmon from the

abundance or excellence of this tree. The bark

has been used in dyeing ;
and it is this which

gives the colour to yellow Morocco leather.

The Fig, (fims carka). Natural order Urti-

cacece, Polygamia dioscia of Linnseus.

132.

The Fiif.

The fig is a native of Asia, Africa, and the

south of Europe, and has been cultivated from

remote antiquity in the countries surrounding
the Mediterranean, where it forms a principal

article of food in many places. The stem is from

fifteen to twenty-five feet high, with a trunk

sometimes two feet in diameter, giving out a

great number of long, twisted, pliant branches,

which are grayish and rough when young ; the

leaves are deciduous, of the size of the hand,

having three to five rounded lobes ;
the flowers

are very small, unisexual, contained in great

numbers in a common receptacle, which is fleshy

and connivent at the summit, where it is almost

closed by a series of little teeth ; the male

flowers occupy the superior part of this recepta-

cle, and the female, which are the most numer-

ous, the bottom, and all the remaining part of

the cavity ;
eacli ovary becomes a seed, sur-

rounded with a pulp, which, together with the

receptacle, forms the fruit. The fruit is soli-

tary, generally of a purplish colour, has a soft,

sweet, fragrant pulp, and is much esteemed, be-

ing constantly brought upon the table, during
five months of the year, in the south of Europe.

Thegi-eaterpartof theflowersproveabortive,both
with and without the process of caprification.
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Thia process is performed by suspending by
j

threads, above the cultivated figs, branches of the

wild fig, which are full of a species of cynips.
j

Wlien the insect has become winged, it quits the
j

wild figs and penetrates the cultivated ones, for
[

the purpose of laying its eggs; and thus it ap-

peal's both to ensure the fructiiication by dis-

pereing the pollen, and afterwards to hasten the

ripening by puncturing the pulp, and causing a

dispersion or circulation of the nutritious juices. I

In France, this operation is imitated by inserting
j

straws dipped in olive oil. Many of the French

naturalists are of opinion, that caprification is a

very unnecessary process. Oliver terms it a "tri-

bute which man pays to ignorance and prejudice."

In many countries of the Levant, he says, it is

not now performed, nor is it done in France,

Italy, or Spain. Perhaps it may tend to hasten

in some degree the maturation of the fruit; but

it does not seem to be essential to fecundation;

nor, indeed, is fecundation itself indispensably

requisite to the swelling and ripening of the

The traditions of the Greeks carried the origm
of the fig back to the remotest antiquity. It

was probably known to the people of the East

before the cerealia; and stood in the same rela-

tion to men living in the primitive condition of

society, as the banana docs to the Indian tribes

of South America, at the present day. With
little trouble of cultivation, it supplied their

principal necessities; and offered, not an article

of occasional luxury, but of constant food,

whether in a fresh or a dried state. As we pro-

ceed to a more advanced period of the history of

the species, we still find the fig an object of gen-

eral attention. The want of blossom on the fig-

tree was considered as one of the most grievous

calamities by the Jews. Cakes of figs were in-

cluded in the presents of provisions by which

the widow of NabaJ appeased the wrath of David.

In Greece,when Lycurgus decreed thatthe Spartan
men should dine in a common hall, flour, wine,

cheese, and figs were the principal contributions

of each individual to the general stock. The

Athenians considered figs an article of such

necessity that their exportation from Attica was

prohibited. Either the temptation to evade this

law must have been great, or it must have been

disliked; for the name which distinguished those

who informed against the violators of the law,

compounded from aunou, a fig, and (pctivtu, to shew,
became a name of reproach, from which we ob-

tain our word sycophant. As used by our older

writers, sycophant means a tale-hearer; and the

French employ the word to designate a liar and

impostor generally, not a flatterer merely. At
Rome the fig was carried next to the vine, in the

processions in honour of Bacchus, as the patron
of plenty and joy; and Bacchus was supposed
to Iiavc derived his corpulency and vigour, not

fiom the vine, but from the fig. All those cir-

cumstances indicate that the fig contributed very

largely to the support of man; and we may rea-

sonably account for this from the facility with

which it is cultivated in climates of moderate

temperature. Like the cerealia, it appears to

flourish in a very considerable range of latitude;

and even in our own country frequently pro-
duces fine frait, without much difficulty, in the

open air. Yet the tree is not generally culti-

vated except in very favourable situations; and

it must belong to more genial climates to realize

the ancient description of peace and security,
which assigns the possession of these best bless-

ings of heaven to "every man under his own

fig tree."

The double, and, in some climates, the treble,

crop of the fig tree, is one of the most curious

circumstances belonging to its natural history,
and further illustrates the value attached to it

in the countries of the East. It offers the people
fruit through a considerable portion of the year.

The first ripe figs, according to Dr Shaw, are

called boccore, and come to maturity about the

latter end of June; though, like other trees, they

yield a few ripe before the full season. These

few are probably of inferior value; for the pro-

phet Hosea says, "I found Israel like grapes in

the wilderness; I saw your fathers as the first-

ripe in the fig ti-eo at her first time." When the

boccore draws near to perfection, the karmouse,
or summer fig, begins to be formed. This is the

crop which is dried. When the karmouse ripens

in Syria and Barbary there appears a third crop,

which often hangs and ripens upon the tree after

the leaves are shed.

The time of gathering the summer fig in the

Levant, with its corresponding process of drying
and packing for the European market, is one of

considerable bustle and activity. The principal
seat of this commerce is Smyrna.
The import of figs to Great Britain alone,

which is principally from Turkey, amounts to

nine hundred tons annually, subject to a duty
of £1 Is. per cwt. Dry figs form, also, a very
considerable article of commerce in Provence,

Italy, and Spain; besides affording, as in the

East, a chief article of sustenance to the native

population. In Spain the principal exports of

dried figs are from the provinces of Andalusia and

Valencia; though the fruit grows, more or less,

in every province. In the northern parts of

France there are many fig gardens, particularly

at Argenteuil.
It is probable that if the fresh fig were much

esteemed by the people of this country, the tree

would be more extensively cultivated here in

favourable situations, such as our southern coasr.

But it would seem, from our old writers, and

indeed from a common expression even of the

present day, that, from some association of ideas,
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the fig was an object of contempt. "Figo for

thy friendship," says Pistol. Stevens, the com-

mentator on Sliakspear, tliinks that the "fig of

Spain," mentioned in many of our old poets, al-

luded "to the custom of giving poisoned figs to

those who were the objects of Spanish or Italian

revenge;" and lience, probably, a vulgar preju-

dice against the fruit. We have, however, old

trees still remaining in some gardens, which bear

good crops. These are generally trained against

walls; but fig trees have also been planted as

standards hero with success. We shall mention

a few instances of each case.

The fig tree is said to have been first brought
into England, in 1525, by Cardinal Pole; though

])robably it was introduced before, both by the

Romans and the monks. The specimens came

from Ital_y, and are still in the archbishop's gar-

dens at Lambeth. They are of the white Mar-

seilles kind, and bear excellent fruit. In the

course of theirlongexistence, they have attained

a size far exceeding the standard fig tree in its

native situations. They cover a space of fifty

feet in height, and forty in breadth. The trunk

of the one is twenty-eight, and the other twenty-
one inches in circumference. In the severe winter

of 1813-14, those venerable trees were greatly

injured; and, in consequence of the injury, it

was found necessary to cut the principal stems

down nearly to the ground; but the vegetative

powers of the roots remained unimpaired, and

they are shooting up with great vigour.
In the garden of the manor-house at Mitcham,

which was formerly the private estate of arch-

bishop Cranmer, there was another fig tree of the

Bame sort, which is generally understood to have

been planted by that prelate. It was low, com-

pared with the trees at Lambeth, but had a thicker

stem. It was destroyed some time before the

close of the last century.
Another celebrated fig tree was in the Dean's

garden at Winchester. It bore a small red fig,

and was in a healthy state in the year 1757. It

was inclosed in a wooden frame, which had a

glass door, with two windows on each side, by
which the sun and air were admitted, while the

frame protected it from the wind and rain. On
the stone wall to which the tree was nailed,

there were several inscriptions; and, among the

rest, one which mentioned that, in the year 162.3,

King James I.
" tasted the fruit of this tree with

great pleasure." That tree also has been de-

stroyed.
A few years since, there was a fine old fig tree

at the back of a house, in King street, Covent
Garden. The trunk has now been cut down to

build a wall where it grew; but shoots are spring-

ing up from the root. This tree was doubtless

one of the Convent garden; which, in the reign
of Elizabeth, bounded the Strand, on the north,

extending from St :Martin's lane to Dniry lane,

these two lanes being the only approaches to the

neighbouring village of St Giles.

The poeock fig tree is one of the most cele-

brated in this country, and was once supposed to

have been the first of the white Marseilles figs

introduced into England. The tradition is, that

it was brought from Aleppo by Dr Pocock, the

celebrated traveller, and planted in the garden of

the Regius professor of Hebrew at Christ Church,

Oxford, in the year 1648. An extract from a

communication by Mr William Baxter, curator

of the Botanical Garden at Oxford, read before

the Horticultural Society in 1819, contains the

latest history of this tree. It received consider-

able damage from the fire that happened at Christ

Church on the 3rd of March, 1809: till that

time, the large trunk mentioned liy Dr John

Sibthorpe, in Martyn's edition of Miller's Gar-

dener's Dictionary, remained. In order to pre-

serve it from the injuries of the weather, this

trunk had been covered with lead; but at the

time of the fire the lead was stolon, and, soon

after, the trunk itself decayed, and was removed.

The tree in 1819 was in a very flourishing state.

There are some remains of the old trunk to be

seen a few inches above the surface of the ground.
The branches then growing were not more than

eight or ten years old; but those in the middle

of the tree were twenty-one feet high.

It is probable that standard fig trees were for-

merly much more common in this country than

at present. Bradley, an old -ivi-iter on agricul-

ture, mentions an ancient fig tree at Windsor,
which grew in a gravel pit, and bore many
bushels every year, without any pains being

bestowed upon it.

In the fourth volume of the Horticultural

Transactions, there is a very interesting account,

by Mr Sabine, of some standard fig trees in the

garden of a cottage at Compton, near Worthing,
in Sussex. The garden in which they stand

slopes gently to the south, is protected on the

north by a thick grove of apple and plum trees,

and the climate is very mild. "The number of

the fig trees," says Mr Sabine, "is fourteen; they

occupy the principal part of the garden, which

is very small, and are in perfect health; their

average height is about ten feet; and, if any of

the larger ones were detached, they would cover

a space of twelve feet in diameter. Their stems

are not largo : the plants are bushes rather than

trees, for the branches spread in all directions

from the root. These are propped up by stakes,

but many of them are suffered to hang near the

ground." Mr Kennard, to whom they belonged,
informed Mr Sabine, that though the quality

varied, there alwaj-s was a crop; that the figs

began to ripen in the end of August, or begin-

ning of September, and continued during Oc-

tober; that the crop was generally from the spring

figs, though occasionally a few of the autumn
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ones ripened; that he manured the ground every

autumn; and that lie pruned as little as possible.

In the neighbourhood of Worthing, and in-

deed along nearly all the south-east coast of

Sussex, fig trees are very common in the gardens.

At Tan-ing (about two miles from Worthing)
there is a remarkable plantation of figs, called

by the inhabitants of that village, the "fig gar-

den." The trees, which are about eighty in

number, grow luxuriantly at intervals of about

twelve feet, on the sides of the paths. They
are about fifteen feet high; and the stems are

from six to eleven inches in diameter. The

people to whom the garden belongs know nothing
of the history of these trees; but it is believed

that they were planted about fifty years ago.

With the requisite degree of care, figs may be

readily obtained in this country in a hot-house;

but they require a mode of cultivation so peculiar,

that if it is wished to procure them in perfection

they ought to be cultivated along with no other

fruit, and then two or three crops may be

gathered.

Figs may be propagated in all the modes usual

with other frait trees. The most approved
method is by layers or cuttings, which come

into bearing the second, and even the first year.

The fig tree, as already stated, is distinguished

from almost all others by the extraordinary pro-

perty of producing two crops of fruit in the same

year on distinct shoots, in climates congenial to its

growth. The shoots formed by the first or spring

sap, put forth figs at every eye, as soon as the sap

l)egins to flow again in July and August. These

figs,which form the second crop of the year, ripen

in their native climate during the course of the

autumn; but rarely if ever come to perfection in

England, where, though they cover the branches

in great abundance at the end of that season,

they perish and fall off with the first severe frosts

of winter. The shoots formed by the second

flow of sap commonly called midsummer shoots,

put forth figs in like manner at every eye, but

not until the first flow of sap in the following

spring. These last mentioned figs, which form

the first crop of each year, ripen in warmer

climates during the month of June and July,
but not in this country before September or Oc-

tober. In wanner climates indeed very little

attention is given to this first crop, because the

midsummer shoots on which it is borne are

commonly in proportion only of one to six or

eight in length, when compared with the shoots

of the spring, which produce the second crop,
and the crop itself is always small in the same

proportion; but in England it is the reverse, as

no care or skill of the gardener can ever insure

a second crop of ripe figs in the open air.

ThB Ohvb (olea Europma). Natural family
oleince; diandria, monw/i/nia, Linnaeus. The
olive is a low branching evergreen tree, in height

from twenty to thirty feet, with stiff narrow

dark-green or bluish leaves. The flowers aro

133.

The Olive.

produced in small axillary bunches, from wood
of the former year, and appear in June, July,
and August. The fruit is a berried drupe of an

oblong spheroidal form, the fleshy part hard and

thick, at first of a yellowish green colour, but

becoming black when ripe. The tree is supposed
to have been originally a native of Greece; but

it is now naturalized in the south of France,

Italy, and Spain, where it has been extensively
cultivated for an unknown length of time, for

the oil expressed from its fruit. The tree attains

an incredible age. Near Ferni, in the vale of

the cascade of Marmora, is a plantation, above

two miles in extent, of very old trees, and sup-

posed to be the same plants mentioned by Pliny
as growing there in the first century of the Chris-

tian era.

The young olive bears fruit at two years old ;

in six years it begins to repay the expense of

cultivation, even if the ground is not otherwise

cropped. After that period, in good years, the

produce is the surest source of wealth to the

farmer. A common saying in Italy is,
"

if you
want to leave a lasting inheritance to your chil-

dren's children, plant an olive." There is an

old olive tree, says a recent traveller, near Geri-

comio, which last year (1819) yielded two hun-

dred and forty English quarts of oil; yet its

trunk is quite hollow, and its empty shell seems

to have barely enough hold on the ground to se-

cure it against the mountain storm.

There is something peculiarly mild and grace-

ful in the appearance of the olive tree, even apart

from its associations. The leaves bear some re-

semblance to those of the v*-illow, only they aro

more soft and delicate. The flowers are as deli'

catc as the leaves. At first thcv are of a paio
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yoUow ; but when they expand their four petals,

the insides of them are wliitc, and only the centre

of the flower yellow. The matured wood of the

olive is hard and compact, though rather brittle,

and has the pith nearly obliterated, as is the case

with box. Its colour is reddish, and it takes a

fine gloss ;
on which account the ancients carved

it into statues of the gods ; the modems make it

into snuff-boxes and other trinkets.

Besides its use for the production of oil, the

unripe olive is used as a pickle. For this pur-

pose they are steeped in an alkaline solution, to

extract a pai-t of their bitter; they are next

washed in pure water, and afterwards preserved
in salt and water, to which fennel, or some aro-

matic, is sometimes added.

The wild olive is found indigenous in Syria,

Greece, and Africa, on the lower slopes of the

Atlas. The cultivated one grows spontaneously
in many parts of Syria, and is easily reared in

all parts of the shores of the Levant that are not

apt to be visited by frosty winds. Where olives

abound they give much beauty to the landscape.
" The beautiful plain of Athens, as seen toward

the north-west from Mount Hymettus, appears

entirely covered with olive trees." Tuscany,
the south of France, and the plains of Spain, are

the places of Europe in which the olive was

first cultivated. The Tuscans were the fii'st who

exported olive oil largely, and thus it has ob-

tained the name of Florence oil ;
but the purest

is said to be obtained from about Aix in France.

The particular departments of France in which
the olive is most successfully cultivated are those

of the Mouths of the Rhone, of the Var, of the

Gard, and some others
; but it docs not ripen its

fruit to the north-west of a line drawn from the

Pyrenees, near Narbonne, to the foot of the little

St Bernard in the Alps; or in that part of

France which may bo considered as forming a

])ortion of the basin of the MediteiTanean, and
which is enclosed between that sea and the moun-
tains of Cevennes and the Alps.
The proper time for gathering olives for the

press is the eve of maturity. If delayed too

long, the next crop is prevented, and the tree is

productive only in the alternate years. At Aix,
where the olive harvest takes place early in No-

vember, it is annual : in Languedoc, Spain, and

Italy, where it is delayed till December or Janu-

ary, it is in alternate years. The quality of the

oil, also, depends upon the gathering of the fruit

in the first stage of its maturity. It should be

carefully plucked by the hand
;
and the whole

harvest completed, if possible, in a day. To
concoct the mucilage, and allow the water to

evaporate, it is spread out, during two or three

days, in beds three inches deep. The oil mill is

simple. The fruit is reduced to a pulp, put into

sacks of coarse linen, or feather-grass, and sub-

jected to pressure. The oil first expressed is the

purest. The oil of the kernel is said to injure
that of the fruit, and cause it to become sooner

rancid. The growth of olives and the manufac-
ture of the oil offer a considerable employment to

many of the inhabitants of France and Italj-.

The importation of olive oil into Great Britain

amounted, in 1827, to about four thousand five

hundred tons, paying a duty of eight guineas

per ton.

The olive grows in England, though, in the

severity of our winters, it changes its character.

In the south it is an evergreen ; but in England
it loses its leaves. Indeed, it needs protection
even in the mildest winters ; and it is only in

the very warmest summers that it will produce
fruit a little, which does not ripen, and is of very

slight flavour. It appears to have been culti-

vated in the botanic garden of Oxford in 1648.

In Devonshire some trees have stood the open
air for many years. Some trees, planted against
a warm wall at Camden house, near Kensington,
succeeded so as, in 1719, to produce fruit fit for

pickling.
In ancient times, especially, the olive was a

tree held in the greatest veneration, for then the

oil was employed in pouring out libations to the

gods ;
while the branches formed the wreaths of

the victors at the Olympic Games. It was also

used in lubricating the human body. Some of

the traditions say that it was brought out of

Egypt to Athens by Cecrops ;
while others affinn

that Hercules introduced it to Greece on his re-

turn from his expeditions; that he planted it

upon Sloimt Olympus, and set the first example
of its use in the games. The Greeks had a pretty
and instructive fable in their mythology on the

origin of the olive. They said that Neptune,

having a dispute with Minerva as to the name
of the city of Athens, it was decided by the gods
that the deity who gave the best present to man-
kind should have the privilege in dispute. Nep-
tune struck the shore, out of which sprung a

horse ; but Minerva produced an olive tree. The

goddess had the triumph ;
for it was adjudged

that peace, of which the olive is the symbol, was

infinitely better than war, to which the horee

was considered as belonging, and typifying.
Even in the sacred history, the olive is invested

with more honour than any other tree. The

patriarch Noah had sent out a dove from the ark,

but she returned without any token of hope.
Then " he stayed yet other seven days, and again
he sent forth the dove out of the ark ; and the

dove came to him in the evening, and, lo, in her

mouth was an olive branch plucked off: so Noah
knew that the waters were abated from the

earth."

The veneration for the olive, and also the

great duration of the tree, appears from the his-

tory of one in the Acropolis at Athens. Dr
Clarke has this p.assage in his Travels, in speak-
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ing of the temple of Pandrosus :
" Within this

building, so late as the second century, was pre-
served the olive tree mentioned by ApoUodorus,
which was said to be as old as the foundation of

the citadel. Stuart supposed it to have stood

in the portico of the temple of Pandrosus (called

by him the Pandroseum ) from the circumstance

of the air necessary for its support, which could

here be admitted between the caryatides ;
but in-

stances of trees, that have been preserved to a

very great age, within the interior of an edifice

inclosed by walls, may be adduced."

The province of Suse, in Morocco, produces

great abundance of olive oU, which is stated to

be equal in quality to the best Florence oil, when
it is expressed from the fruit before it becomes

quite ripe. Mr Jackson, in his Account of the

Empire of Morocco, mentions a curious circum-

stance regarding an extensive plantation of olive

trees in the neighbourhood of Messa, which in-

dicates the great facility with which this tree

may be propagated. Being struck with the

whimsical arrangement of this large plantation,
he inquired the cause of their being so arranged,
which was thus explained :

" I learnt from the

viceroy's aide-de-camp, who attended me, that

one of the kings of the dynasty of Saddia, being
on his journey to Soudan, encamped here with

his army ; that the pegs with which the cavalry

picketed their horses were cut from the olive

trees in the neighbourhood ;
and that these pegs

being left in the ground, on account of some sud-

den cause of the departure of the army, the olive

trees in question sprung up from them. I con-

fess, while I acknowledge the ingenuity of the

idea (for the disposition of the trees exactly re-

sembled the arrangement of cavalry in an en-

campment), I treated it as fabulous. Some time

afterwards, however, the following circumstance

occxirred, which induced me to think the story
was not only plausible, but very credible. Hav-

ing occasion to send for some plants for a garden
which I had at Agadeer, or Santa Cruz, the

foulah (gardener) brought, amongst other things,
a few bits of wood, without any roots or leaf,

about eighteen inches long, and three in circum-

ference, which he with a large stone knocked
into the ground. Seeing the fellow thus em-

ployed, I asked him what he meant by trifling

in that way ?
'
I am not trifling,' said he,

' but

planting your pomegranate trees.' I began to

take tliem out of the ground ;
but some persons

who were near assuring me that it was the mode
in which they were always planted, and that

they would (with the blessing of God) take root

and shoot forth leaves the next year, I was at

length prevailed on to leave a few in the ground,
merely for experiment; and they certainly did

take root, and were in a fair way of becoming
good trees when I left Santa Cruz."
The olive will grow luxuriantly in a strong

clayey richly manured soil
; but will not be so

prolific as in a dry, calcareous, schistous, sandy,
or rocky situation, which ought to be imitated

in some degree in the green house. The mode
of propagation is generally from suckers, which
arise abundantly from the roots of the old trees.

In pruning, the object is to have a regular dis-

tribution of wood of the former year from the

axils of the leaves, of which the flowers spring
out. "When shoots of three or more years are

shortened for this purpose, they do not produce
blossoms

; but wood of the preceding or cun-eut

year may be shortened, and the shoots proceeding
from them will produce blossoms in due course.

In the olive countries the varieties are nearly
as numerous as those of the gi'ape or fig. The
French describe between thirty and forty sorts.

The following are found in the English nurse-

ries :
—•

The Common.

Large leaved.

Broad leaved.

Iron coloured.

Twisted leaved.

Box leaved.

Besides the extensive consumpt of olive oil

in the countries where it is produced, there is

an annual exportation to a great amount. In

1831, four millions, one hundred and fifty-eight
thousand gallons, were imported into Great Bri-

tain, nearlj' one-half of which was retained for

home consumption.
The following interesting details of the olive

trade were communicated to the Library of En-

tertaining Knowledge by a gentleman long resi-

dent on the spot.
" All that part of Italy which may be called

the heel of the boot, is little else than one con-

tinuous olive grove. It forms an extreme point
of the Neajjolitan kingdom, and is divided into

two provinces, viz. Bari and Lecce, or La Terra

d'Otranto. Its principal ports are Bai-i, Brin-

disi (the ancient Brundusium), Otranto, Galli-

poli (now the most important of them all), and

Taranto (the ancient Tarentum). Starting from

Gallipoli, as I have often done, and travelling to

the Cape Santa Maria di Leuca, or to Taranto,
or to Lecce, a very large city, and the capital of

one of the provinces, you literally are scarcely
ever ten minutes out of the shade of olive trees.

The slight cultivation of grain, &c., which is

not nearly enough for the consumption of that

district, is carried on in the midst of olive groves.
Before and behind you, on hill or in hollow, you
see scarcely any thing but oliveti. I have stood

on the terrace of an old baronial castle at the

town of Parnbita, and seen the olive grove spread
-

around me on every side for many miles, like a

dull sea of leaves. Though so much poetry ia

associated with this emblem of peace, the tree

itself is certainly neither picturesque nor poetic;
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anil travelling through them for such a length of

time, with scarcely any other object to relieve

the eye, is excessively monotonous and tedious.

Starting again from the city of Lecce to Otranto,
or to Brindisi, you have olive groves nearly the

whole of the way ;
or going on from Lecce to

Bari, with short inteiTuptions at the mountains
of Ostuni and one or two other places, your road

lies through the same continuous plantation of

olives. The soil of these districts is very stony,
and waved into hills of sllglit elevation. It is

in no part remote from the sea, whose contiguity
is certainly favourable to the growth of this valu-

able tree. Though the long summer heats, and

the sirocco blowing from Africa, are most op-

pressive at morning, mid-day, and evening, the

narrow neck of land is generally'' refreshed by
breezes from the open Mediterranean, or the

Adriatic, or the Gulf of Taranto. These im-

mense olive groves bear every year ;
but it is a

well known fact here, as in the south of Spain,

Greece, and all the other oil countries I have

visited, that they never produce the same, or any
tiling like the same, quantity of fruit two years

following. They have what the people there

call a,'si e no,' or a 'hion'annata' and a '
cattiva

annata,' or a good year and a bad one, and this,

in ordinary cases, in regular alternation ; the

groves bearing a had crop this year, beating a

good one the next, and those highly productive
tills year being proportionably less productive
the next year.
" I could not ascertain the precise time at

which they cease to bear
;
but I have seen abun-

dance of fine fruit taken from trees whose trunks
were sadly hollowed, and seemed altogether sap-

less, and which were known to have been planted
a century and a half before the time of my ob-

servation. I believe, however, that after a hun-
dred years the tree requires manure and more

attention, and gradually decreases in its power
of production. As the whole wealth of the

country consists in olives and oil, and as all

hands are employed or interested in this branch
of agriculture, it is amusingly curious to observe

what frequent allusions are made to it in the

popular parlance. A man who is in a gay hu-
mour is said to be 'as merry as if ho had la

buon'annata,' or the good year of olives, and so

on with the reverse, when a man is in a bad hu-
mour. An improvident person, who dies and
leaves his family badly provided for, is said to

liave left
'
un'ereditd di oliveti antichi' (a fortune

of olive trees past bearing) ;
or they say he has

consumed all the bumie annate (good years), and

bequeathed the bad ones.

"The oil throughout these two provinces,
where the soil and cultivation vary but very
little, is much the same at its production ;

but
its quality is very considerably influenced by the

nature of the wells or cisterns where it may be

preserved afterwards. It is carried to Trani,

Barletta, Bari, Molo di Bari, Molfetta, Giove-

nazza, Brindisi, Otranto, Taranto, and some
other sea-ports; but its great depot for some

ages has been the town of Gallipoli, which gives
its name to the oil imported in such great quan-
tities by the English, French, Americans, and
other nations, though, in fact, that oil is not pro-
duced exclusively in the country of Gallipoli,
but throughout the two provinces I have de-

scribed.
"
Gallipoli owes this very advantageous pre-

ference not merely to its port, which, though
bad enough (as I have occasion to remember,

having once been nearly driven from my anchor-

age upon some saw-like rocks), is infinitely bet-

ter and moi*e accessible than any of the otliers ;

but to the quality of the rock on which the

town is built. This rock is a small island, which
is united to the main land by a bridge, and en-

tirely covered by the city, whose walls follow

the shape of the low cliffs, and rise on all sides

perpendicular from the sea.
" This solid compact base is easily excavated ;

and in caverns thus constructed oil clarifies

sooner, and keeps without rancidity much longer,

than in any other place. HeuQc numerous oil-

houses are established at Gallipoli, and a very
considerable portion of the rock is cut into cis-

terns. A Gallipolitan oil-warehouse generally

occupies the ground-floor of a dwelling house,
and has a low arched roof. Some are more ex-

tensive
; but on an average they are about thirty

feet square. In the stone floor you see four,

six, or more holes, which are circular, about two
feet in diameter, and like the mouths of wells.

Each of these holes gives access to a separate cis-

terna beneath your feet; and when the oil is

poured into them, care is taken not to mix dif-

ferent qualities or oils at different stages in the

same reservoir. One cistern is set apart for
'

oglio mosto^ or oil that is not clarified, another

for pure oil of the season, another for old oil, &c.
I have seen oil that had thus been preserved for

seven years in a perfect state, or, as the Gallipoli
merchants' documents have it,

'

cJdaro, giallo, e

lampante,' words which I can never forget, lor

during some months I must have heard them at

least a hundred times a day. I also many times

verified the fact, that the mosto, or oil, in its tur-

bid state, which arrived almost as black and
thick as pitch, soon became bright and yellow in

these excellent reservoirs without any help from
man.

" All the oil, whatever may be its quality, i.s

brought to the magazine in sheep or goat skins,
which are generally carried on mules, there being
but few strode rotahile, or roads, fit for wheeled

carriages in these parts. In a good year, and at

the proper season, I have counted, in the course

of an afternoon's ride, as many as a hundred
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mules returning from Gallipoli, where they had
been to deposit tlieir unctuous burdens, to dif-

ferent towns and villages in the Terra d'Otranto,
or the more distant province of Bari. The

quantity of oil required may be conceived when
I state, that at one time (in the year 1816) I

saw nine English, three American, two French,
and six Genoese vessels (not to mention some
small craft from the Adriatic), all waiting in the

port of Gallipoli for entire or partial cargoes of

it. When the oil is to be shipped it is drawn
off from the cistcrne into uteri, or skins, and so

carried on men's shoulders down to a small house

on the sea shore. In that house there is a large

open basin, capable of containing a given quan-
tity, and of measuring the liquid, and into that

the porters empty their skins as they arrive. A
tube communicates from the basin to a large
cock at the outside of the house. When the

basin is full, well made casks of various sizes, for

the convenience of stowage, are placed under the

cock, which is then turned, and the casks are

filled. As the casks are closed up by the cooper,
the porters roll them down to the brink of the

sea, where the sailors secure several of them to-

gether witli a rope, and taking the end of the

cord into the boat, they row off to the vessel,

towing the oil casks through the water after

them.
" Each porter being able to carry but a small

quantity at a time, the number of men and boys

employed to load a ship is very considerable ;

and as these are an active fine limbed set of fel-

lows, going with their legs and arms entirely

bare, and running up and down and crossing
each other with their oil skins, on their way to

and from the town, with great rapidity, and as

they delight in singing as they work, and more-

over, frequently sing very well in parts and con-

cert, the scene presented on such occasions is often

very animating and pleasing.
" The hilarity of the Gallipolitans when I first

became acquainted with them, might have been

heightened by an agreeable contrast, for it was

shortly after the fall of Bonaparte, whose system,
whatever good parts of it may have done in the

rest of Italy, was certainly most ruinous to the

provinces of Lecce and Bari. Unable to export
or to find any market for their produce, the pro-

prietors in many parts of those provinces let the

olives lie and rot upon the ground. For some

years, indeed, the price of oil scarcely paid the

cost of its preparation, to say nothing of trans-

port and other necessary expenses. During the

continental system the best 'chiaro, giallo, e

lamponte' oil was sold at Gallipoli for eight Nea-

politan ducats the salma;* in 1816 and 1817 it

found a ready market at from sixty to seventy
ducats per salma !

* The «alma is equal to 42j English gallons.

"Those who, during the evil lime, had pene-
tration enough to foresee better days, and that

a system opposed to the general commercial pros-

perity of Europe could not last, and who had at

the same time money enough for such objects

by annually making their oil as usual, and by
buying up the oil of others at the low cun'ent

prices of the day, realized enormous profits when

peace threw open the port of Gallipoli, and ships
of all nations flocked thither as before.

" I have been in no part of Europe where the

benefits resulting from the peace were so broad

and tangible as here. At the end of 1816 these

provinces had already partially recovered; those

proprietors whom the war had left in debt were

gradually paying off tlieir obligations.; those

groves which had been almost abandoned wfte

again looked to as a source of wealth, and the

poor peasantry were restored to their ancient

employment. In 1818 the improvement was

much farther advanced ; and though, since that

period, owing to the increased use of gas, the ex-

tended cultivation of rape for oil, and various

other circumstances, the olive oil shipped at Gal-

lipoli and other ports has declined considerably
in price and somewhat in quantity, it may still

be held as a valuable product ;
and Lecce and

Bari, in regard to the condition of the rest of the

kingdom they belong to, may be considered as

two prosperous provinces.
" The olives of which the Gallipoli oil is made

are never gathered, but allowed to drop in their

maturity from the tree on the ground, where

they are picked up chiefly by women and chil-

dren, and carried to the mill.
" The machinery employed in expressing the

oil is of the rudest kind, and no djubt numerous

improvements might be introduced, not only into

this branch, but into that of cultivating the olive

tree. The peasantry, however, aid in the king-
dom of Naples those who stand higher in the

scale of fortune and rank, are too often but booi-s

in intellect, are obstinate in their attachment to

old practices, and ai-e apt, when any of these are

reprehended, to stop discussion by saying,
' Fac-

cio come/accva la huoti'anima di mio padre, e cib

basta' (I do as my father, of blessed memory,
did before me, and that is enough).

" The poor people of the country make culi-

nary uses of the same oil that is exported, and

which in England is only used in manufactures

or burnt in lamps; but in the houses of the

gentry I have often tasted oil prepared with more

care, which was truly delicious, being equal to

that of Sorrento, Vico, and Massa, or even to the

best oils of Tuscany or Provence."

The oUafragrans is highly odoi-iferous, both

in the leaves and blossoms, and on this account

is much esteemed in China, where the leaves aie

used to adulterate and flavour tea.
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CHAP. XXXVII.

TnOPICAL FRUITS.

TheTamarind, ( Tamarindus Indka) . Nat.

ord. Leguminosw, Linn. Monodelphia triandria.

134.

The Tamarind.

The name is of Arabic origin, Tamar-kindy.
Tliis tree is a native of Arabia and Egypt, and

of the East and West Indies. It is a large,

spreading, and beautiful tree; the leaves are

abruptly pinnate, composed of sixteen or eigh-
teen pairs of sessile leaflets; half an inch only in

length, and one-sixth of an inch broad; of a

bright gi'een colour, downy, oblong, entire, and

obtuse. The flowers are in loose bunches of five

or six, which come out from the sides of the

branches: the calyx is of a straw yellow colour,

and deciduous; tlie petals are also yellowish, and

beautifully variegated with red veins : the fila-

ments are purplish, bearing incumbent brownish

anthers. The pods are thick, compressed, and
of a dull brown colour when ripe; those from

the West Indies from two to five inches long,
with two, three, or four seeds

;
those from the

East Indies are twice as long, and contain

five, six, or seven seeds : the seeds in both are

flat, angular, shining, and lodged in a dark pulpy
matter, wliicli is the edible part of the fruit. In

the West Indies the pods are gathered in June,

July, and August, when fully ripe; and the fruit

being freed from the shelly fragments is placed
in layers in a cask, and boiling syrup poured
over it till tlie cask is filled; thus the syrup per-
vades every part quite do^vn to the bottom;
when cool the cask is headed or closed in, and
is now fit for sale. Tlie East India tamarinds

are darker coloured, and drier, and are said to be

preserved without any addition of syrup. Ta-
marinds are inodorous, but they have a sharp,

penetrating, and agreeable acid taste, softened by
a sweetish one. The acid is chiefly the citric.

The pulp is frequently employed in medicine; it

is cooling, and gently laxative, and is peculiarly

grateful in fevers and inflammatory diseases.

The tr.marind tree is both useful and highly

ornamental in those countries where it grows,

and where its cool shade is nearly as much prized

as its fruit. In this climate tlie plants thrive

best in a peat or loamy soil, and root under a

glass in sand. They rarely blossom here in our

confined hot-houses.

About forty tons of tamarinds are annually

imported into Great Britain.

Pkickly Pear, (cactus.) The cacti form a

natural family of peculiar plants. They belong

to the icosandria monogynia of the Linniean ar-

rangement. Under the name of cactus, Theo-

phrastus describes a spiney plant used as food,

which grew in Sicily. The family consists of

succulent plants, of perennial duration; gen-

erally without leaves, and having the stem or

branches jointed. They are for the most part

armed with spines in bundles, with which, in

many species, bristles are intermixed. These

bundles of spines are placed on the top of the

tubercles, on the smaller melon thistle, which

is tubercled all over, and produces its flowers be-

tween the tubercles. In the great melon thistle

the spines are ranged in a single row on the ridge

of ten ribs. These are of an ovate or globular

form. Those on the torch thistle, on the con-

trary, are slender, rise up high, and are jointed

and branched. Many of them are almost cylin-

drical, with from five to ten shallow ribs ; some,

however, are square or three cornered.

The structure of the creeping cereuses is the

same with these, except that the stems are weak

and cannot support themselves; they therefore

seek support from trees, and throw out roots

from the stem like ivy. In the Indian figs the

branches are jointed, and flattened like the sole

of a shoe. The bundles of spines or bristles are

scattered over the surface, and the flowers are pro-
duced from the edge of the extreme branches.

The leaves are alternate, flat, and thick, the

prickles are large and stiff, and come out in

bundles on the stalk and branches, chiefly at the

axils. The flowers spring from the axils also,

several together. In this species, and in the

Indian fig, the flowers are pitcher-shaped. In

the other species they are sub-cylindrical, and

longer; in phyllanthus very long. The fniit in

some of the sorts is small, like currants; but in

most it is larger, and shaped like a fig, whence

their name of Indian fig.

The Turk's Cap, or Melox Thistle, (cactus

melocactus.) This species appears like a large
flesh green melon, with deep ribs, the elevations

set all over with knots of strong sharp thorns.

When divided through the middle the inside is

found to be a soft, green, fleshy substance, very
full of moisture. The flowers and fi-uit are

produced in circles round the upper part of the

cap. Some of those which have been brought
to England have been more than a yard in cir-
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cumference, and two feet and a half high, in-

cluding the cap. But in the West Indies there

The MeloD Thistle.

are plants nearly twice this size. Linnieus re-

marks that this plant resembles a hedgehog in

its form and spines, and on the top has a discoid,

convex, villous body, from which the flowers

proceed.
These plants grow out from the steep rocky

mountain sides in the wanner parts of America,

where they seem to be thrust out of the aper-

tures of the rocks, liaving apparently little earth

to support them; their roots shooting down the

fissures to a considerable depth, so that it is

troublesome to get the plants up. As they de-

light in such rocky places, they seldom live long

when transplanted into a better soil. In times

of great drought the cattle repair to the barren

rocks where these plants grow, rip them up with

their horns, tear off the outside skin, and greedily

devour all the fleshy moist part. The fruit is

frequently eaten by the inhabitants of the West

Indies. It is about three quarters of an inch in

length, of a taper form, drawing to a point at

the bottom, but blunt at the top. The taste is

an agreeable acid.

C. repandus has a fniit about the size and

sliape of a Bergamot pear, having many soft

spines in the skin. The outside is a pale yellow,

the inside very white, full of pulp, having a

gjeat number of small black seeds lodged in it.

It frequently flowers in July; and in warm sea-

sons will perfect its fruit, which has very little

flavour in this country, but is frequently served

up at tible in the West Indian islands.

The NiGHT-FLOWERixo Cactus, (c. grandi-

fiorus,) as its name implies, produces flowers of

great beauty and sweetness; they are very evanes-

cent, however, like most of their kind, enduring

at the most for not more than six hours. They

begin to open between seven and eight o'clock

in the evening, are fully blown by eleven, and

by three or four in the morning they fade and

hang down quite decayed, never opening again

when once closed. During their short continu-

ance there is scarcely any flower of greater beauty,

or that makes a more magnificent appearance;

for the calyx of the flower, when open, is nearly

a foot in diameter, the inside of which being of

a splendid yellow colour, appears like the rays

of a bright star: the outside is of a dark brown;

the petals being of a pure white, add to the lus-

tre. The vast number of recurved stamens sur-

rounding the style in the centre of the flower,

make a fine appearance, while the delicious odour

scents the air to a considerable distance. Few

plants are more deserving of a place in the hot-

house than this, especially as by training it

against the wall it occupies little room. Tho

usual season of its flowering is in July; and when

the plants are large, many flowers will blow the

same night, and there will be a succession for

several nights together. Sometimes from six to

ten flowers open on the same plant in one night,

thus exhibiting a most magnificent appearance

by candle light. In this country the fruit never

forms.

Another species, the jhgelliformis, produces a

greater number of flowers than the preceding.

They blow in May, or even earlier, in mild sea-

sons. The petals are of a delicate pink colour,

both outside and inside; their petals are not so

numerous as in the other species, while the tube

of the flower is Ipnger. These flowers remain

open for three or four days, provided there is

not too much warmth; fruit sometimes succeeds

the flowers, but seldom ripens. Tliis species has

slender trailing branches.

The Strawbehry Pear, (c. triangularis,)

bears the best flavoured fruit of any of the family.

It is sweetish, slightly acid, pleasant, and cool-

ing. In Martinique, and the other West India

islands where it is cultivated, it is much es-

teemed.

TuE Indian Fig, (cactus Opuntia,)
a native of

the country of the Opuntiani,
whose chief town

136.

«*!-='';*«'^''- -1=

The IndlRii Fig.

was Opus, in the vicinity of Phocis, though, like

others of the same family, a native of America

also, is now found growing wild on the sides of the
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roads between Rome and Naples, and other parts

of Italy, and even in tlie Valais; Gerarde says it

was hronght from Virginia into England, and

Collinson had it from Newfoundland. It was

fruited in Scotland in a stove, by Justice, in 17f>0,

and recently by Braddoch, near London, in the

open air. This active horticulturist having eaten

with pleasure of the prickly pear in Virginia,

was desirous of cultivating it here. He recol-

lected that the plant in its wild state delighted

in a dry soil, amongst rocks, near the skirts of

the sunny sides of the forests, and having heard

that it would stand the open air in this country,

he ])lanted it in a compost, prepared for the purpose,

in a sheltered situation exposed to the sun. "The
first plant," says he, "that I turned out, has

lived in the open ground of this country for six

or seven years, during which period it has ex-

perienced one exceeding hard winter, and several

trying springs; and in all, except the two first

years, it has never failed to ripen its fruit and

seeds, so that it may now be considered decidedly

acclimated. The compost which I used is as

follows : One half is carbonate of lime, for which

lime rubbish from buildings will answer; the re-

maining half consists of equal portions of Lon-

don clay, and peat earth, having the acid neu-

tralized by barilla; these are intimately blended

and sifted. One square yard of this compost I

conceive to be sufficient for one plant, which

must be placed in the middle of a small artificial

hillock, raised eighteen inches above the surface

of the ground, which ground should be rendered

perfectly dry, if not naturally so by under drain-

ing. Neither the leaves, flowers, or fruit, should

ever be suffered to touch the ground; but they

should, as constantly as they are produced, be

kept from the earth by placing stones, pebbles,

flints, or bricks under them, in imitation of ar-

tificial rock work.

The Indian fig is very common in Jamaica,
and on it feed the wild sort of cochineal insect.

The fruit is large, and of a deep purple colour,

and when eaten stains the urine of a blood-red

hue.

The Cactus Tu.va is used as a hedge plant in

Spain, South America, and the West Indies.

When the island of St Christopher was to be

divided between the English and the French,
three rows of the tuna were planted by common
consent between the boundaries. Sir J. E. Smith

remarks, that the stamens of the flower are very

irritable, and that if a feather be drawn through
them, in two or throe seconds they begin to lie

down gently on one side, and in a short time
become recumbent at the bottom of the flower.

The Cochineal Fig, fc. cochinclUfera, ) is the

species on which the cochineal insect chiefly feeds,
and is selected because it is least annoying by its

jirickles. This insect, however, docs not confine

itself entirely to the cacti, but feeds on other

succulent plants. This species produces an edible

fruit larger than that of the opuntia: on the top
of the fruit there grows a red flower; this, when
the fruit is ripe, falls down on the top of it, and

covers it, so that no rain or dew can wet the in-

side. A day or two after, the flower being scorched

up by the heat of the sun, the fruit opens wide,
and the inside appears full of small red insects.

The Indians, when they perceive the fruit open,

spread a large linen cloth, and then with sticks

shake the plant to disturb the insect, so that

they take wing to begone; but keep hovering
over the plant till from the heat they fall down
dead on the cloth, where the Indians let them
remain two or three days till they are dry. The
cochineal plants are called l)y the Spaniards toona;
and they are planted in the country about Gua-

timala, Chiape, and Guaxaca, in the kingdom of

Mexico. The difference of quality in the co-

chineal, depends entirely on the plants on which
the insects feed. The prickly pear, so abundant

in Jamaica, is covered with the insects; but not

having their proper food, they are in general di-

minutive, and have very little red tincture in

their bodies. The delicate red coloured juice of

the fruit is the natural food of the insect. Its

exuviae and animal salts are, from the minute-

ness of its body, inseparable from the essential

principles of the dye, and tend to diminish some-

what the brilliancy of the colour. On this ac-

count attempts have been made to obtain the

inspissated juice of the plant directly from

itself.

The Pixe Apple, (hromdia.) The natural

family bromcli belongs to the second division

of plants, or the monocotyledons; and we have

reserved a description of it to this place, merely
as it comes under the general denomination of

puljiy fruits.

This fruit is somewhat of the shape and ex-

ternal form of the cone of the pine tree, hence

its name of pine apple. It is without doubt the

most delicious of all known fniits, and yet it

has not been known in Europe above two cen-

turies; nor is it more than half that period that

its cultivation has been practised in Britain.

It is doubtful to what quarter of the globe we
were first indebted for this fruit. The earliest

exchanges of tropical plants that took place be-

tween the Portuguese in the East, and the Span-
iards in the West, have not been recorded with

perfect accuracy, so that we are not absolutely
certain that the pine apple may not be a native

of some parts of Asia, and even of Africa, as

well as of America. That it is a native of the

West is certain, however, as all the varieties,

except some of the trivial ones arising from cul-

tivation, are found wild on the continent or the

islands of that quarter of the world.

The bromelias have been variously described;
some having formed them into three or four dis-
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tiiict genera, and others considered them as only

species of one. In the Jiorttis Kewensis, in tlie

formation of which the very best authorities

have been consulted, six species are enumerated;
and, with the exception of the bromelia htcmilis

(dwarf,) they are all there represented as being
natives either of South America or the "West

Indies. Only one of the species is of any value

in cultivation, the others being merely wild

plants. The cultivated species is the ananas ;

the others are the pinguin, or broad-leaved; the

Jcarata,ox upright-leaved; tlie tongue-leaved, the

red-breasted, and the dwarf.

In the form and combination of their leaves,

all the bromelias have some resemblance to each

other, and also to the aloe; but the only species
in which the seeds are united into one fleshy and
esculent strobile or ])ine, is the ananas.

The pinguin species have the leaves very short

and strong about the root, and their edges are

armed with strong crooked spines. The fruits

are detached; each about the size of a walnut.

The pulp is sweet, but it is at the same time so

sharp as to be absolutely corrosive. A tuft of

leaves growing above the fruit makes the pinguin
look something like the pine apple, when seen

at a distance; but the detached fruit soon dis-

tinguishes it upon a closer inspection. Though
not edible, the pinguin is not without its use.

. It gi'ovvs readily and abundantly in the West

Indies, both on the fertile savannahs and the

mountains. It is hardy, and is formidable with

its spines, and thus it answers well for hedges.
The fibres of the leaves too, are very tough and

strong; and, when freed from the pulpy matter,

they are made into ropes. A small portion of

the juice mixed with water, fonns a very cooling

draught; and some of the varieties, which grow
so plentifully about Campeachy that it is hardly

possible to move amongst them, have their fruit

in clusters, and are not unpalatable.
The Jcarata gi-ows in woods, under trees, both

in the West Indies and on the continent of

America. The leaves are six or seven feet long;
the fruit of an oval form, and from two to three

hundred in number upon a single plant. Before

•it is ripe the fruit is sour and acrid, but when

ripe it is not unpleasant. Until the fruit is ripe
it is defended by the spines of the leaves, so as

to be quite secure against injury.
The tongue-leaved, the red-branched, and the

dwarf, are smaller species. The first and second

very much resemble some of the species of aloe

in their forms, and are found in most of the

West India islands.

The ananas or pine apple, properly so called,
when of a good sort and healthy, is accounted the

best, at least themost luscious, fruit that this coun-

try produces; and, with careful cultivation, is equal
in quality to that of places where it is a native.

It b said even to be superior, because the English

gardeners may, by skilful treatment and choice

of sorts, more than make up for the want of sun

and the deficiency of natural temperature.
It has been said that the pine apple was brought

from Brazil, first to the West Indies, and thence

to the East; but the evidence is not complete.
It was known in Holland some time before its

introduction into this country; and even about

its introduction here there are some disputes.

The picture of king Charles II., with his gar-

dener pi'esenting him with a pine, said to be the

first grown in England, is rejected by the better

infoi-med authorities; and the pine, if ever such

a fruit was offered to that monarch, is supposed
to have been brought from Holland, or the pine

to have been presented, and the picture drawn,
before his return to this country. Mr Bentinck,
the ancestor of the duke of Portland, is, accord-

ing to the best accounts, supposed to have first

introduced and cultivated the pine in the year

1690; and this is rendered the more likely, from

the fact that he was previously acquainted with

the fruit in Holland. And yet the cultivation

of the pine had made so little progi-ess in England
a quarter of a century later, that lady Mary
Wortley Montagu, on her journey to Constan-

tinople in 1716, remarks the circumstance of pine

apples being served up in the dessert, at the

Electoral table at Hanover, as a thing she had

never before seen or heard of.

Pine apples have been grown in this country

of an extraordinary size. One of the New Pro-

vidence kind, that weighed nine pounds, four

ounces, was presented to his Majesty in June,

1820, by John Edwards, Esq., of Rheola, Glam-

organshire, where it was grown. In July, 1821,

another Providence pine is mentioned, in the

Transactions of the Horticultural Society, to

have weighed ten pounds eight ounces : it was

grown by Mr Buchan, gardener to Lord Cawdor,
at Stackpool Court, Pembrokeshire. It was ten

inches and a half high, exclusive of the crown

and stalk, and twenty-two inches in circumfer-

ence. From the extraordinary size and beauty
of the fruit, it was thought proper by the Fel-

lows of the Horticultural Society to present it

to his Majesty, which was accordingly done;

a)id it was served up in the dessert at the royal

table at the Coronation banquet. Mr Buchan

raised three other pines of extraordinary weight
in the same season : one weighed ten pounds six

ounces; another, ten pounds two ounces; and a

third, nine pounds eight ounces; making the

total weight of the four, forty pounds eight

ounces.

In the Indian Archipelago, and in China, an

extraordinary, monstrous state of the pine apple

is sometimes seen, called the many-headed pine.

It is caused by the plant producing branches

bearing fruit at each point; where, under common

circumstances, it produces single flowers. There
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are specimens of this kiml in tlie library and

garden of tiie Horticultural Society of London.

As the pine plant is a triennial, bearing fniit

once only, unlike the peach, and vine, and other

fruit-bearing plants, its propagation, rearing, and

fruiting, are necessarily all carried on in every

garden where it is cultivated. Its culture gen-

erally commences in a common hot-bed frame,
heated by dung. At the end of a period varying
from six to nine months, it is removed to a larger
framed hot-bed or pit, generally called a succes-

sion bed, or house; and after remaining there

from eight to twelve months, according to cir-

cumstances, it is removed to its final destination,

the fruiting bed, pit, or house. Here it shows its

fruit, which continues in a growing state during
a period varying from six to twelve months, ac-

coi'ding to the variety grown, and mode of cul-

ture; and finally ripens its fruit and dies, leaving
the crown or terminal shoot of the fruit, and
one or more suckers or side shoots as successors.

The production of a single pine apple requires
a course of exotic culture, varying from eighteen
months to three years, and generally not less

than two years. The pine is generally grown
in pots; and as it requires a high temperature
in addition to the heated air of the hot-house, it

is plunged into a bed of hot fermenting bark or

dung. A rich sandy loam is the fittest soil

for it.

The Guava, (psidium.) This genus of tro-

pical fi-uits belongs to the natural family mt/r-

tacecB, and to the icosandria monogynia of Lin-
naeus.

There are seven or eight species of the guava
known to botanists; some natives of Asia, and
others of tropical America.
The white guava, (psidium pyriferum) is the

best, and also the most abundant in the West
Indies. When wild, the white guava is a shrub
rather than a tree, as it seldom exceeds eight or
nine feet in height; but, when introduced into

gardens, it attains the size of an ordinary apple-
tree, with a trunk about six feet high, and six
inches in diameter. The wood is very hard and

tough; the leaves are from two to three inches

long, and grow in pairs opposite each other; the
flower is white, and has a very agreeable flavour;
the fruit is rather bigger than a hen's egg, of a

sulphureous yellow, very smooth, and has a pe-
culiar smell; it is covered with a rind of some

thickness, within which are the seeds, contained
in a pulp without any shell. The pulp is flesh-

coloured, sweet, aromatic, and very grateful to
the palate. It is used as a dessert fruit, and also

preserved with sugar; and guava jelly is esteemed
one of the finest conserves that come from the
West Indies. By proper culture it may be

brought to be a large and handsome tree; but
when wild, it remains shrubby, and overruns the
land.

The red guava Cpsidium pomifcrum,) is a

much larger tree than the white; the trunk often

attaining the height of twenty feet. On poor

soils, however, it is apt to be rugged and shrubby.
The leaves are of alight green; the flowers white;
the fruit shaped like a pomegranate, and having
an agreeable odour when ripe. As a fruit, how-

ever, many of the authorities represent it as

being very much inferior to the white guava;
but it is probable that they have found it in the

wild state, for it appears to be much improved
by culture.

The mountain guava, found in the woods of

Jamaica, is not much esteemed as a fruit tree;

but it grows to a large size; the wood is of a

beautiful dark colour, finely curled, easily worked,

susceptible of a high polish, and therefore much
valued as a timber tree.

In a paper read to the Horticultural Society,
Mr Cattley, of Barnet, gives an account of a

previously undescribed species of guava. The
fruit is nearly spherical, of a fine deep claret

colour, growing at the insertion of the leaves,

and contains from twenty to thirty seeds, in-

closed in a pulp, which is sweet, and slightly
acid. Independently of the value and beauty
of the fruit, this is a highly ornamental plant,

may be propagated freely by cuttings, and bears

at the age of eighteen months. It is understood

to have come from South America, and has an

external texture resembling the fig : its internal

consistence and flavour bear a considerable resem-

blance to those of the strawberry. With proper

treatment, it is one of the most free growing of

all the tropical fruits.

This guava, which has received the name of

psidium cattleyanmn, promises to become a very
valuable addition to stone fruits; and, both for

its appearance and its flavour, merits attention.

There is a specimen in one of the hot-houses

belonging to the Horticultural Society, which is

a thriving and elegant tree. It is about ten feet

high, and trained something in the fan shape,
till the outside branches have a width of sixteen

feet. The bark of the tree is of a soft ash colour,
with a very slight trace of brown, and smooth,
but not glossy. The leaves are beautiful and

vigorous, the blossoms abundant. That the fruit

would, properly managed, come to the same ma-

turity in the average of situations in this countr}',
as in those places of which it is a native, there

cannot be the least doubt; and it has this advan-

tage over most other fruit trees, whether indi-

genous or exotic, that it produces two crops in

the year.

The Akee, (blighia sapida.) Octandria

monogynia of Linn.

This is a native of Guinea, fi-om whence it

was carried to Jamaica by Captain Bligh in

1793. It has grown well in the West Indies,
and is there much esteemer' as a fruit. It was
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introduced into England in 1793. The leaves of

the akee are something similar to tliose of tlie

asli : tlie flowers are small and white, and are

produced in branched spikes. Tlie fruit is ob-

long, ribbed, and compressed in tlie middle, of a

dull orange colour, and contains several large

seeds, to the end of which is attached a rich

and slightly acid arillua (the outer coat of a seed

lightly attached to it), which is the part eaten.

The Negro Peach, or Edible Peach. The

tree on wliich the negro peach is produced is

very handsome, with lanceolate leaves, resem-

bling those of the orange. The flowers are

white, and grow closely clustered in little round

heads, like those of the American button wood,
so common in shrubberies. The tree has flowered

in the gardens of the Horticultural Society, but

has not borne fiuit in this country. The fruit

is about the size of an ordinary peach, but very
different in colour and qualities. Externally
and internally it is brown, of varying shades :

its form is irregular, and the whole surface

covered with tubercles. About one-third of the

diameter in the centre consists of a very firm

and somewhat dry pulp, of a flavour resembling
an apple. Betvs'een that and the rind, the pulp
is of softer consistency, full of seeds and fibres,

and has a flavour resembling the strawberry.

Monkey's Bread {Adansonia digitata). This

tree, known as the celebrated baohab, is a native

of the western coast of Africa, and also of

Egypt. In the former country it is described

137.

Monkey's Bread.

by Adanson as being a tree of large dimen-
sions and singular economy. The trunks
were about twelve or fourteen feet high, but of

Ihe vast circuinfureiice of sixty or seventy feet.

The lateral branches were forty or fifty feet lon(f,

of tlie thickness of a great tree, and with their

remote branches touching the ground ;
while

some of the roots tlmt had been laid bare were

upwards of a hundred feet long, and even then

were not exposed for tlieir whole length. The

fruit is from nine to twelve inches long, and about

four in diameter, of a brownish colour, and rather

pointed toward the extremities. The pulp is a

little farinaceous, mixed with fibres : when re-

cent, it has a very refreshing, acid taste ;
and

eaten with sugar, it is both pleasant and whole-

some. It retains its cooling qualities when dry ;

and, on that account, the physicians of Cairo

administer it in fevers and other diseases.

We shall have occasion to describe this curious

tree more minutely afterwards.

The Mango {Mangifeva indioa). Natural

order terebinthacex ; Pcmandria, Monogynia, of

Linn.
Tlie mango is a large spreading tree like tlie

walnut, with lanceolate, shining, green leaves,

seven or eight inches long, having a sweet resin-

ous 8 iiell. The flowers are white, growing in

bunches at the extremity of the branches : the

fruit has some resemblance to a short, thick cu-

cumber, and on the average of the varieties, of

which there are many, about the size of a goose's

egg. At first the fruit is of a fine green colour,

and in some of the varieties it continues so, while

others become partly or wholly orange. When

ripe, the mango emits a smell, which, though

faint is very pleasant ;
and the flavour of it is

then as delicious as can be imagined. Exter-

nally there is a thin skin ;
and upon removing

that, a pulp, which has some appearance of con-

sistency, but which melts in the mouth with a

cooling sweetness, that can hardly bo imagined

by those who have not tasted that choicest of

nature's delicacies. In the heart of the pulp

there is a pretty large stone, resembling that of

a peach, to which the pulp adheres firmly.

It is a native of Asia and its islands, as well

as Brazil. The mangos of Asia are said to be

superior both in size and flavour to those of

America ;
and so highly are some of the finer

trees' prized in India, that guards are placed over

them during the fruit season. The mangos of

Mazagong, which are thus carefully watched, are

thought to be superior to any other. The varie-

ties of a fruit so much esteemed must be num-

erous ; accordingly it is reckoned that there are

upwards of forty in the island of Java alone,

while those of some of the islands farther (o the

east, such as Amboyna and B inda, are said to be

still finer. The mango dodol is the largest var-

iety, the finit weighing upwards of two pounds ;

generally about the size of a middling shaddock.

Some of the others, which make up the five

principal heads into which llhuraphius (herbar-

ium amboinense), arranges the whole, are of su-

perior size and flavour ; but the fruit, taken alto-

i
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fiether, is one of tke tlui.f dainties of the vege-
table world.

The mango is never brought from India to this

country in any other state than tlie gi-een fruit

jiickled, from which no idea of the flavour can

be formed. Tlie ripe fruit is very perishable;
and when it begins to dccjiy it is offensive, and

tastes strongly like turpentine. It is not easy
even to secure the vegetative power of the nut

or kernel during the voyage from India, unless

it be inclosed in wax; and the plants are with

difficulty preserved as objects of curiosity.

In the Transactions of the Horticultural So-

ciety for 1826, there is an account of some man-

gos, raised by Earl Powis, at Walcot Hall, in

Shropshire.
" The mango," says Mr Sabine, tlie

secretary to the society, in his very able paper

upon the subject, "is well known to all travel-

lers who have visited the tropical pai-ts of the

world, as being by far the best fruit that is gen-

erally produced in those regions, and as that

which is the most uniformly grateful to an Eur-

opean palate. In such climates, it is cultivated

wherever the arts of civilization have penetrated;
and it may there be said to hold the same station,

among other fruits, as the apple possesses among
tliose of nortliern regions. Like tlie apple, the

number of varieties raised from the seed of the

mango is also very great; and of these, while

some possess the highest excellence, there m-e

others in which the flesh of the fruit is so fibrous

and ill-flavoured, as to resemble, as is commonly
said, nothing so much as a mixture of 'tow and

turpentine.'
"

The IIaxgostan, (garciitia mangostana). The

mangostan, or mangustin, is one of the most
delicious fmits that grows; and the tree on
which it is produced, is one of the most grace-
ful and beautiful anywhere to be met with.

It is a native of Sumatra, and also of the Mo-
lucca, or Spice islands, from which it has been

transplanted to Java, and some other parts of

the eastern Archipelago. T)ie stem, which is

of a variegated brownish-red colour, rises to

the height of about twenty feet; the branches
come out in regular order, and give the head
of the tree the form of a parabola; and the

leaves are entire, about eight inches long, and
four broad at tlie middle, of a beautiful green on
the upper side, and a fine olive on the under.
The flower resembles that of a single rose, with
some dark red petals. Tlie fruit is round, about
the size of an ordinary orange; and has a little

cap on the extremity, tinder which it is plaited
into rays. The shell of the fruit, which is at

first green, but changes to brown marked with

yeUow spots, has some resemblance to that of a

pomegranate, but is thicker and softer, and the
contents are more juicy. The pulp is divided

internally by thin septa, like those in an orange,
and the seeds are lodged in the divisions. The

flavour of the pulj) is siiid to be that of the finest

grape and strawberry united; but those who have

tasted the fruit in perfection, and attempted to

convey to othei-s some idea of the impression
that it had made on them, are not agreed as to

what it resembles. Abel says that "he and his

companions were anxious to carry with them
some precise expression of its flavour; but after

satisfying themselves that it partook of the com-

pound nature of the pine apple and the peach,

they were obliged to confess that it had many
other equally good but utterly inexpressible fla-

vours."

There are two other species of this tree. These

are the Celebes mangostan Cgarcinia cdcbka,)
and the horny mangostan (garcinia cornea.)
The first is found wild in the woods of Celebes,

near JIacassar, whence it has been transplanted
to Aniboyna, Java, and other places; but the

fruit, which is rather larger than that of the true

mangostan, does not always ripen. The corneous

species is found in the high remote mountains of

Amboyna : it is a lofty tree, though not of very

great diameter. The fruit is so excellent as nearly
to equal the true mangostan. The wood is very

hard, heavy, and tough, and of the colour of

honi, from which latter ciicurastanco the specific

name is given to it.

All the sorts may be propagated from seed,

layere, and even cuttings; but layere come soonest

into bearing, producing fruit generally the second

year. The seedlings of the purple-fruited sort,

will produce fruit the first year. All the species
will bear fruit even in large pots; but, according
to Sabine, the best method is to plant them in a

corner of the bark bed. They flourish best in a

temperature from C0° to 70^.

The Duriox, (durio zibethinus.) Polyadd-

pltia polyandria of Linn.

The durion, which is pretty genei-ally diffused

over the south-east of Asia, is accounted next to

the mangostan; and, in the opinion of some, is

superior to it. However excellent the taste may
be, the durion is revolting to those unaccustomed

to it; for it has a strong smell, which is said to

arise from sulphuretted hydrogen. Yet this

quality is soon forgotten, after the palate becomes

familiar with it. Though of the most nutri-

tious quality, and the most dainty taste, the

durion never palls upon the appetite or injures
the digestion: its effects are directly opposite.
The tree which produces the durion is about

the size, and something in the form of a pe.ir

tree; but the leaves are in shape like those of tlio

cheny, only they are entire and smootli at the

edges. The flowers are large, and of a yellowish
white. The fruit is large, in some of the species
as large as a man's head; and, externally, it is

not unlike the bread fruit. It has a hard rind,
covered with warts and tubercles. When ripe,

it becomes of a brownish voUow, and opens at

3 a"
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the top. It must then be eaten fresh from the

tree, as it putrifies in less than twenty-four
hours.

Internally, the fruit contains five largo longi-
tudinal cells, in each of which are the seeds,

about the size of pigeon's eggs, and from one to

four in each cell. The remainder of the cells is

filled with the pulp, which is the delicious part
of the fruit. It is of tlie consistence of thick

cream, of a milk-white colour, highly nutritious,
and blending the flavour and qualities of a deli-

cate animal sul)stance with the cool acidity of a

vegetable. This compound flavour is peculiarly
its own, and cannot be imitated by any process
of cookery. The Spanish mangia bianco, pullet's

flesh distilled with vinegar, is said to come the

nearest to it.

The durion is a particular favourite with the

natives of the eastern archipelago; and there are

many varieties of it. They all, however, belong
to three principal ones:—The horneo durion is

found in the island after which it is named. It

grows to so great a size, that one fniit is a load

for a man. The cassomha, which has a smoother

rind, is more orange in the colour, more elongated
in the shape, and contains fewer seeds and more

pulp. The babi is a small, but very delicious

sort. The kernels or seeds of the durion, when

roasted, have nearly the same taste as chestnuts.

It has not been found in a wild state; but in the

countries where it will grow and ripen at all, it

is easily cultivated. So highly is it esteemed,
that it is the most costly fruit in the archipelago,
a single durion being worth more than a dozen

of the choicest pine apples.
The lanseh, and the jamlee, fruits of Sumatra,

are esteemed most highly by the natives, the

former next to the durion.

The Malay Apple (Evgcnia malaccensis).

This, though an inferior fruit to the durion, is

attractive by its fragrance, its smell being that of

a rose. The Malay apple belongs to a numerous

genus of plants, there being a great number of

species very generally difi^used over the tropical

countries. The fruit of all the species is a flesliy

rind, inclosing one or two large seeds. The

Malay apple varies in size from about an inch in

diameter to the bigness of a man's fist. The
skin is yellowish, thin, and shining ;

the nut

large, and without any hard shell ; and the pulp
very wholesome and agreeable. The tree that

produces it has a brown stem, about twenty feet

high, very full of branches at the top. The

young leaves are bright purple, and the old ones

gKen.
The Rose Apple, or Jamrosade (Eugenia

jatnbos). This is a branching tree, from twenty
to tliirty feet in height, with long narrow leaves,

resembling those of the peach. The flowers come
out in terminal bunches in July, are of a greenish
yellow colour, and succeeded by fruit about the

size of a hen's egg ; white, red, or rose-scented,

with the flavour of a ripe apricot. It is a native

139.

The Rose Apple,

of the East Indies, and was cultivated in Eng-
land, by Millar, in 1708.

LiTCHi (dimocarpiis litchi)
—Lonoan (dimo-

carpiis longan). These fruits are natives of the

south of China, where they are held in the

highest estimation. They have thence been in-

troduced into many parts of the East Indies, and

to the gardens of the curious in some places of

Europe. John Knight, Esq., of Lee Castle, near

Kidderminster, presented tlie Horticultural So-

ciety with some of the fruit that had ripened in

his hot-house in 1816, and it was found to be as

good as that which is produced in China. The
litchi was introduced into this country by the

celebrated Wan-en Hastings, Esq., in 1786 : the

longan had been introduced before.

The trees on which these fruits are produced
have a considerable resemblance to each other;
are in fact so much alike, that they are distin-

guished only by the flowers of the litchi being
without petals, while those of the longan have

eight ;
and the fruit of the litchi being larger,

and generally of a red colour, while that of the

longan is always brown. They are moderately
sized trees, with brown bark, which is very

bright in the twigs. The leaves are large, have

some resemblance to those of the laurel, are

placed alternate, and hang very gracefully. The
fniit is produced in bunches, which are pendent
from the extremities of the twigs ; and there is

a considerable number of fruit in the bunches,
not close together, like grapes, but on stalks, the

principal ones from six inches to a foot in length ;

while those of the individual fruit are from one

inch to two.

Of both species there are many varieties in

China, which differ in the time of ripening, and

the form and qualities of the fruit. In general,

the litchi is about an inch and a half, or from that

to two inches, in diameter, and the longan about

an inch and a quarter ;
and both are covered with

small scaly processes, which are most prominent
in the longan. Both fruits are covered by tough,

thin, leathery coats, within which is the pul]),

and in the inside of that a single brown seed

Tlie pulp is colourless, semi-transparent, slightly

i
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Bweet, and very grateful to the taste. The

Cliinese prefer the longan, to which they ascribe

medicinal qualities ;
hut Europeans give the pre-

ference to the litchi, probably on account of its

larger size, and the greater beauty of its colour.

The litchi is often brought to this country in a

dried state, in which, though the pulp be much
diminislied in size, it retains a very considerable

portion of its original flavour. From the beauty
and flavour of these fruits, and the perfection to

which they have been brought in this country,
in all cases where they have had a fair trial, it is

by no means unlikely that they may become
common as hot-house fruit.

The Jujube (zizx/phus jujiiha) belongs to the

very numerous genus of the buckthorns (rham-
iiij. It is found in the south of Europe ;

but

no where is it brought to so much perfection as

in China, where there are upwards of sixty kinds,
all of them highly esteemed. In the opinion of

Mr Lindley (Trans. Ilor. Soc. v. 123), the Chi-

nese jujube might be fruited in greenhouses in

England, with a very moderate degree of artifi-

cial heat.

The Kaki, or Chinese Date-Plum (diospyrus

l<iMJ, is a tree of a middle size, bearing a fruit

about the size of an apple, of a reddish orange

colour, and with a very luscious, brownish, semi-

transparent pulp. The fruit of one species is

dried with sugar, like figs.

The Bread-Fruit (artocarpus incisa). This
celebrated tree belongs to tlie natural family

140,
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urticece, and to the class and order monoscia mon-
andria of Linna;us, The bread-fruit, originally
found in the south-eastern parts of Asia and the

islands of the Pacific, though now introduced

into the tropical parts of the western continent

and the West India islands, is one of the most

interesting as well as sisgular productions of the

vegetable kingdom. There are two species of it :

the bread-fruit, properly so called (artocarpus
incisa, fig. a), with the leaves deeply gashed or

divided at the sides, which grows chiefly in the

islands ; and the Jack fruit, or Jaca tree (arto-

carpus irUegrifolia, fig. b), with the leaves en-

tire, which grows chiefly on the main land of

Asia,

The bread-fruit is a beautiful as well as a use-

ful tree. The trunk rises to the height of about

forty feet, and, in a full grown tree, is from a

foot to fifteen inches in diameter; the hark is

ash-colourcd, full of little chinks, and covered

by small knobs
;
the inner bark is fibrous, and

used in the manufacture of a sort of cloth
;
and

the wood is smooth, soft, and of a yellow colour.

The branches come out in a horizontal manner,
the lowest ones about ten or twelve feet from

the ground, and they become shorter and shorter

as they are nearer the top. The leaves are di-

vided into seven or nine lobes, about eighteen
inches or two feet long, and are of a lively green.

The tree bears male and female flowers, the males

among the upper leaves, and the females at the

extremities of the twigs. When full grown, the

fruit is about nine inches long, heart-shaped, of

a greenish colour, and marked with hexagonal

warts, formed into facets. The pulp is white,

partly farinaceous and partly fibroils ; but when

quite ripe, it becomes yellow and juicy. The
whole tree, when in a green state, abounds with

a viscid milky juice, of so tenacious a nature as

to be drawn out in threads.

The Jaca (artocarpus integrifoUa). The

Jaca, or Jach, grows to the same, or even to a

larger size, than the bread-fruit of the Society
islands

;
but it is neither so palatable nor so nu-

tritious. Though its specific name implies that

it is entire-leaved, the leaves of it are sometimes

found lobed like those of the other. The fruit

often weighs more than thirty pounds, and con-

tains two hundred or three hundred seeds, each

of them four times as large as an almond. De-

cember is the time when the fruit ripens ;
it is

then eaten, though not much relished ; and the

seeds or nuts also are eaten, after being roasted.

There are many varieties of the jaca tree, some
of which can hardly be distinguished from the

seedling variety of the true bread-fruit. The

fruit, and also the part of the tree on which it is

produced, varies with the age. When the tree

is young, the fruit grows from the twigs ; in

middle age it grows from the trunk ; and when
the tree gets old, it grows from the roots. The
sort called the champadah is more esteemed than

the common Jach or Nangha.
In the island of Otaheite and other places,

where the bread-fruit fomis the chief support of

the people, there are, as is the case with culti-

vated vegetables in all countries, many varieties;

only two, however, are very difl'erent from each

other—that which contains seeds in the fruit, and
that which contains none. The variety with
seeds is much inferior to the other, being more
fibrous, containing less farina, and not so plea-
sant to the taste; it is, therefore, not cultivated,

though, in cases of need, it is roasted and eaten.

Whether the seedless sort has been produced
wholly by cultivation it is not easy, and would
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not bo of much importance, to ascertain. It is

the one cnltivated in the South Sea islands ;
it

wns originally found only there; and the tree

was not in much repute till these islands were

discovered.

The bread-fruit continues productive for about

eight months of the year. Such is its abundance,

that two or three trees will suffice for a man's

yearly supply ;
a store being made into a sour

paste, called mahe in the islands, which is eaten

during the unproductive season. The planting

of the seedless variety is now saved, as the creep-

ing roots send up suckers which soon grow to

trees. "When the fruit is roasted till the outside

is charred, the pulp has a consistency not very
unlike that of wheaten bread ;

and the taste is

intci-mcdiate between that of bread and roasted

chestnuts. It is said to be very nourishing, and

is prepared in various ways.
The timber of the bread-fruit, though soft, is

found useful in the construction of houses and

Itoats; the male flowers dried, serve for tinder ;

the juice answers for bird-lime and glue; the

leaves for packing and for towels; and the inner

bark, beaten together, makes one species of the

South sea cloth.

The earliest account of the bread-fruit is by

Captain Dampier, in 1688. " The bread-fruit,"

says this navigator, "grows on a large tree, as

big and high as our largest apple trees. It hath

a spreading head, full of branches, and dark

leaves. The fniit grows on the boughs like

apples ; it is as big as a penny loaf, when wheat

is at five shillings the bushel ;
it is of a round

shape, and hath a thick tough rind. When the

fruit is ripe, it is yellow and soft, and the taste

is sweet and pleasant. The natives ofGuam use

it for bread. They gather it when full grown,
while it is green and hard

;
then they bake it in

nn oven, which scorcheth the rind, and maketh

it black ;
but they scrape off the outside black

crust, and there remains a tender thin crust; and

the inside is soft, tender, and white, like the

cramb of a penny loaf. There is neither seed

nor stone in the inside, but all of a pure substance,

like bread. It must be eaten new, for if it be

kept above twenty-four hours, it grows harsh

and choky; but it is very pleasant before it is

too stale. This fruit lasts in season eight months

in the year, during which the natives eat no other

sort of bread kind. I did never see of this fruit

any where but here. The natives told us tliat

there is plenty of this fruit growing on the rest

of the Ladrone islands
; and I did never hear of

it any where else."

'J'he scientific men who accompanied Captain
Cook in his voyages, came home with the most

enthusiastic ideas of the bread-fruit, Dr So-

lander calls it
" the most useful vegetable in the

world," and urges that no expense should be

Sjmred in its cultivation. The mere idea of

bread, the most valuable food of man, growing

sjiontaneously, was doubtless calculated to excite

attention—almost, perhaps, as strongly as the

subsequent description of the poet :
—

" Tlic bread-tree, which, without the ploughshare yields

Tlie unreap'd liarvest of unfurrow'd fields.

And bakes its unadulterated loaves

Witliout a furnace in unpurcliased groves,
And flings off famine from its fertile breast,
A priceless market for the gatlicring guest."

*

A tree, of the value and easy culture of wliich

so very encouraging accounts were given, could

not but attract the notice of the public generally,
and more especially of those colonists of Great

Britain who lived in a climate warm enough for

its cultivation. An application to be furnished

with plants of the bread-fruit tree was accord-

ingly made to his late Majesty by the planters
and others interested in the West Indies, and it

met with a lavourable reception. The Bounty,
a vessel of about two hundred and fifteen tons

burthen, was fitted up for a voyage to Ota-

heite. Lieutenant (afterwards Admiral) Bligh,
who had accompanied Cook on his last voyage,
and shown himself an officer of great talents, en-

terprise, and bravery, was appointed to the com-

mand. In addition to the crew of the vessel,

two men were appointed, at the recommendation

of Sir Joseph Banks, to take immediate charge
of the procuring, shipping, and tending of the

plants.

The Bounty was skilfuUy fitted up for her in-

tended purpose. A large cabin between decks,

in midships, was prepared for the reception of

the plants. Tliis had two large skylights on

the top for light ; three scuttles on each side for

ventilation of air, and a double bottom ; an upper
one of timber on which to place the pots and

tubs containing the plants, which was drilled fuU

of holes to allow escape to the superfluous water

which might have injtired them by stagnation,
and a leaden one upon the lower deck, in which
the water that ran through the other was col-

lected, and from which it was conducted by a

leaden pipe at each corner, into casks below for

future use.

Thus prepared, the vessel put to sea about the

middle of November, 1787, but was beat about

and baffled by contrary winds, so that the voy-

age was not commenced till the 23d of December.

The instructions given to Lieutenant Bligh were

full and explicit. lie was to resort to those

places in the Society isles where Captain Cook
had stated that the bread-fruit tree was to be

found in the greatest luxuriance, and there pro-
cure as many plants as the vessel could carry ;

after which he was to proceed with them to the

West Indies with all possible expedition.

*
Byron.
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The commander sailed first for TenerifFc, and

tlienco for the south of America, intending to

enter the Pacific by tlie passage of Cape Horn.

But the storms of that inhospitable region beat

him back, and he was forced to bear away for

the Cape of Good Hope, and reach tlie Society
islands on the side of New Holland. This voy-

age, which had occupied ten months, terminated

on the 25th of October, by the arrival of the

Bounty at Otaheite.

No time was lost in putting the instructions

into execution. The young shoots that sprung
from the lateral roots of the bread-fruit trees

were taken up, with balls of earth, where the

Boil was moist ; and this operation was continued

till they were in possession of one thousand and

fifteen live plants, secured in seven hundred

and seventy-four pots, thirty-nine tubs, and

twenty-four boxes. To complete this cargo
took them till the 3d of April, ] 789 ;

and Bligh
sailed on the 4th, passing from Otaheite through
the group of islands, and bidding adieu to the

natives, with whom he and his crew had been on

the most friendly terms during their stay.

Hitherto there had been no perils to contend

with but those of the sea
;
but when four and

twenty days had elapsed, and they were, of

course, far from any land, a new scene took

place, which frustrated for a time the bounty of

the government and the skill of the commander.

Under the cloak of fidelity, a mutiny had been

forming of a very determined and extensive jia-

ture
;
and so well had the mutineers disguised

their intentions, that not one but those who
were in the plot had the slightest suspicion of it.

The known bravery of Lieutenant Bligh made
the mutineers afraid to attack him awake

; and

so, on the morning of the 28th of April, he was

seized, while asleep in his bed, by a band of

armed traitors, and hun-ied upon deck in his

shirt
;
and on coming there, he found the master,

the gunner, one of the master's mates, and Nel-

son the botanist, who had been with him under

Cook, confined in the fore hatchway, and guarded
by sentinels. Tlie launch was hoisted, and such

individuals as the mutineers did not like were

ordered to quit the ship, and forced if they re-

fused or hesitated. Eighteen individuals, out of

the forty-six, remained true to the commander;
and one of them, Mr Samuel the clerk, contrived

to save Mr Bligh's commission and journals; but

he failed in attempting to procure Bligh's sur-

ve3'S, drawings, and remarks during fifteen years,
which were exceedingly valuable, and the time-

keeper. Fourofthemen,whokepttheirallegiance,
were detained by the mutineers contrary to their

wishes. The cause of this singular mutiny, for

which none of the usual motives could very well

account, could not with certainty be known; but

it was generally supposed that the instigator was
Mr Ciiristian, one of the master's mates. Bligh

himself says, in his most interesting account of

this voyage and mutiny,
"

It will naturally be

asked what could be the cause of this revolt ? In

answer, I can only conjecture that the mutineers

had flattered themselves with the hope of a hap-

pier life among the Otaheitans than they could

possibly enjoy in England."

Thus, after they had made certain of the suc-

cessful termination of an enterprise which was
looked upon with a great deal of interest, both

in a scientific and an economical point of view,

Bligh was disappointed ;
and he and his faithful

associates were sent adrift upon the wide ocean,
in an open boat, with only an hundred and fifty

pounds of bread, a few pieces of pork, a little

wine and rum, a quadrant and compass, and a

few other implements of navigation. But they
were undaunted, and they were skilful

; and

though they had hard weather to contend with,

they reached Tofoa, one of the Friendly islands.

But as the people there were as treacherous,

though not quite so successful in their treachery,
as their former shipmates, they again put to sea,

and stood for New Holland, which they reached

in safety, rested for a little, and got a supply of

provisions. From New Holland they again
sailed in the direction of the Eastern Archipe-

lago; and after suffering the greatest fatigue,

being exposed to the full action and vicissitudes

of the elements, and forced for some time to bear

famine, they reached the Dutch settlement of

Coupang, in the island of Timor, without the

loss of one individual by disease, though they
had traversed at least five thousand miles of sea.

Nay, so ardent was Bligh as a seaman, that, amid
all those perils, he was occupied in making some

very valuable observations.

The Dutch governor of Coupang showed them

every attention ; and from the care that was
taken of them, twelve were enabled to return to

England. Though the adventure had failed,

every body was disposed to bestow all praise on
the adventurer; and he was promoted to the

rank of captain, and appointed to the command
of his Majesty's ship Providence, in order to re-

peat the voyage.
The Providence, with the Assistant, a small

ship in company, sailed on the 3d of August,
1701. His instructions were to procure tho

bread-fruit trees for the West Indies, and on his

return, to examine the passage between the north

of New Holland and New Guinea—which, in his

former voyage in the Bounty, he had been the

first to navigate.

On the ninth of April, 1702, they reached

Otaheite ;
and by the 17th of July they were

ready to leave the island, having on board twelve
hundred and eighty-one tubs and pots of plants,
all in the finest condition. There was no mutiny
on this voyage ; hut the passage between New
Holland and New Guinea was dangerous; and
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it was the 2J of October before the captain
reached his old friends at Coupang. He re-

mained there for a week, replacing with plants
from that island those that had died on the voy-

age ;
and then he came to the Atlantic by the

Cape of Good Hope, which he contrived to pass
so closely, as never to have a lower temperature
than sixty-one degrees of Fahrenheit.

On the 17th of September he anchored at St

Helena, collected there a number of trees, and

among othere the akee; and leaving twenty-three

bread-fruits, and some other valuable plimts, he

sailed, and reached St Vincent on the 23d of

January, 1793—where he left with Dr Ander-

son, the superintendent of the botanical garden,
three hundred and thirty-three bread-fruit trees,

and two hundred and eleven fruit trees of other

kinds, receiving at the same time nearly five

hundred tropical plants for the botanical garden
at Kew. From St Vincent, Captain Bligh sailed

for Jamaica, where he left three hundred and

forty-seven bread-fruits, and two hundred and

seventy-six others, which were a selection of all

the finest fruits of the east. Some of the plants
were also left on the island of Grand Cayman ;

and the ships fin.ally came to the Downs on the

2d of August, 1793.

But after all the pei-il, hardship, and expense
thus incurred, the bread-tree fruit has not, hith-

erto at least, answered the expectations that were

entertained. The banana is more easily and

cheaply cultivated, comes into bearing much
sooner after beingplanted,bears more abundantly,
and is better relished by the negroes. The mode
of propagating the bread-fruit is not, indeed, dif-

ficult
; for the planter has only to lay bare one

of the roots, and mound it with a spade, and in

a short space a shoot comes up, which is soon fit

for removal.

Europeans are much fonder of the bread-fruit

than negroes. They consider it as a sort of

dainty, and use it either as bread or in puddings.
When roasted in the oven, the taste of it re-

sembles that of a potato ; but it is not so mealy
as a good one.

The Otaheite Hoo Plum (spondias a/therea).
The tree which bears this fruit is large and gi-ace-

ful, rising to the lieight of fifty feet, spreading
and shadowy. The fruit is oval, of considerable

size, a fine golden yellow when ripe, very smooth,

disagreeable to the smell, but having a fleshy

pulp, and a great stone covered with fibres, which

penetrate the flesh. It is peculiarly grateful
from its cooling, and, at the same time, aromatic

qualities, and its flavour very much resembles

that of the pine apple. It is a very beautiful

tree when in fruit. The leaves are of a dark
clear green, among which the smooth fruit hangs
in clusters, like burnished gold.
The Mammf.e (mammea Americana). The

manimee is a native of the West Indies, where

it grows to a large tree, sixty or seventy feet in

height. It is a handsome straight-growing tret^

a Tlie Mammee. b The Custard Ajiple.

witli a spreading head, and the leaves are oblong
and obtuse, with very many fine, closely set, par-

allel veins. The fruit of the mammee is yellow,
not unlike one of the largest russet apples, either

in shape or in size. The skin, which easily peels

oft^ and the seeds, of whicli there are two or

thi-ee in the centre, are resinous, and very bitter;

but the pulp under the skin, which, when ripe,

is of a deep yellow, resembling that of the finest

apricot, and of considerable consistency, is very

fragi-ant, and has a delicious flavour. It is eaten

raw alone, or cut in slices, with wine and sugar,

To people with weak stomachs it is said to be

more delicious than healthful ;
but still it is

highly prized, very abundant in the West India

markets, and accounted one of the best native

fruits they have. The mammee was found by
Don in the vicinity of Sierra Leone ; but whether

native there, or imported from America, cannot

be ascertained. It was introduced into England,
in 1730, by Miller.

The ALLiGATon Pear (launts Persca). The

avocado, or alligator pear, grows upon a tree

about the size of the common apple. It is a na-

tive of the West Indies. The leaves are oblong
and veiny, the flowers of a yellowish green co-

lour, and the fruit, which is the size of a large

pear, is considered the most delicious in the

world. It contains a kernel, inclosed in a soft

rind ; and the yellow pulp, which is firm, has

the delicate rich flavour of the peach, but infi-

nitely more grateful. It is sometimes called

Vegetable Marrow, and is eaten with pepper and

salt. It appears necessary, on account of the

richness of the pulp, to apply some spice or acid,

and thus lime-juice is also frequently added to

it, mixed with sugar. Of the throe kinds, the

red, the purple, and the green, the latter is the

best. The fruit is eaten with avidity, not only

by men, but by birds and quadrupeds.
The Anchovy Pear (grins catiliflora). Tha

anchovy pear is a fruit also much esteemed in

the West Indies, of which islands it is a native.

The tree on which it grows is tall, upright, and

handsome, rising to the height of about fifty

feet, with leaves two or three feet long. It bearaj

large whitish flowers, that come from the stemj
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and these are followed by the fruit, which is of

considerable size, brownish, having a kind of

pulij over a single oval kernel. The fruit very
much resembles the maneo in taste; and, like

that, it is often made into pickles before it is

ripe. The tree grows in the moist parts of Ja-

maica, and other places of the West Indies;

where, in addition to the value of its fruit, it is

a highly ornamental tree. It may bo reared in

England, by the joint effects of bark and the

heat of a stove, as is done with the pine apple.

In the West Indies it grows readily from the

kernel, and is often cultivated in clumps.
The Custard Apple (anona muricata, anona

squamosa). Ten or twelve species of the cus-

tard apple are enumerated. They are natives of

the tropical parts of Africa, Asia, and America
;

but the better sorts are more abundant in the

latter part of the globe.

The Sour Soj), rough custard apple (anona

muricata), is a middle-sized tree, growing abun-

dantly on the savannahs in Jamaica, and bear-

ing a large oval fruit of a greenish yellow colour,

covered with small knobs on the outside, and con-

taining awhite pulp, havingaflavourcompounded
of sweet and acid, and very cooling and agreeable.

It is, however, too common to be much esteemed

by the wealthier people, though it is much

sought after and relished by the negroes. The
odour and taste of the whole plant are very simi-

lar to those of the black currant. It was early
introduced into England, but has not come into

cultivation as a fruit tree.

The Cherimoyer (anona cherimolia) is a na-

tive of the continent of America
;
and in Peru it

is accounted one of the best fruits they have.

Humboldt speaks of it with high praise; but

Feuillee, another ti'aveller in South America,

Bays, an European pear or plum is worth all the

cheriinoyers of Peru. The tree which produces
this fruit has a trunk about ten feet high ; the

leaves are oval, and pointed at both ends; the

flowers are solitary, very fragi-ant, and of a green-
ish colour

; the fruit of considerable size, some-
what heart-shaped, rough on the outside, and

grayish brown, or even neai-ly black, when ripe.
The flesh, in which the seeds arc contained, is

soft, sweet, and pleasant, and- highly esteemed

both by natives and foreigners. It has been in-

troduced into England for about a century, but
not cultivated as a fruit tree. In the South of

Spain it is occasionally found in gardens, where
it boars its fruit as an orchard tree.

The Sweet Sop (anona squamosa) is a very
small tree, being, in many situations, little better

than a bush. It is found both in tlie East and
the West Indies. The iruit is almost the size

of the beau of an artichoke, scaly, and of a green-
ish yellow colour. The rind is strong and thick;
but the pulp is delicious, having the odour of

rose-water, and tasting like clotted cream mixed

with sugar. It is, like many other fruits, said

to have a much finer flavour in the Indian Ar-

chipelago than in the West Indies. It, too, was

early known in England, but has not become

general.
The Alligator Apple (anona palustris) gi'ows

wild in the marshes of Jamaica. The fniit is

shining and smooth in appearance, and sweet

and not unpleasant to the taste; but it is a strong

narcotic, and, therefore, not generally eaten. One

thing worthy of remark is, that the wood of the

alligator apple tree is so soft and compressible,
that the people ofJamaica call it cork-wood, and

employ it for stoppers.

Wild Plums (acliras). There are various

species of the wild Plum in the West Indies,

some of them timber trees of large dimensions;

but those most valued for their fruit are the sap-

podilla plum (achras sapota), and the mammee

sapota (achras mammosa).
The Sappodilla Phim is a large and straight

tree, which iiins to a considerable height with-

out any branches, with a dark gray bark, very
much chapped. The leaves are smooth and

beautiful, and the flowers white and bell-shaped.
The fruit resembles a bergamot pear in shape
and size, but in colour is like a medlar, and is

similar also to that, in being eaten when it is be-

ginning to decay.
The Mammee Sapota grows on a much smaller

tree, with larger leaves, and flowers of a cream

colour; the fniit about the same size as the

former, but brownish when ripe, and containing
a pulp resembling maiinalade of quinces in con-

sistency, and of a very delicious flavour. On
account of this, the tree is sometimes called the

marmalade tree, and is, in all probability, the

same which Stedman, in his account of Surinam,
calls the marmalade box. It is a native of the

West Indies and the adjoining coast, and is very
much cultivated in the gardens there for the

sake of its fruit.

Star Apple (chrysophyllum cainito). This

is also a native of the West Indies. It grows on

a moderately-sized spreading tree, with slender

flexile branches. There are some species, or, at

least, varieties of the fruit. The star apple, pro-

perly so called, bears fruit resembling a large

apple, which, in the inside, is divided into ten

cells, each containing a black seed, surrounded

by a gelatinous pulp. The West Indian damson

plum has small fniit, and is chiefly found in the

woods. The milky juice of the star apple, both

of the tree and the fruit, before it is ripe, is re-

markably astringent ; but when the fruit ripens,
it is sweet and very agreeable to the taste.

Grenadillas (passiflora) . The passifloras

are a very numerous race. They are mostly na-

tives of the West Indies and the tropical parts
of America, from which some of the species have
been introduced into this country, chiefly on ac-
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count of the beauty of their flowers. Few of

tlie species bear fruit in this country.

The grenadillas witli which we are best ac-

quainted are those of the West India islands, the

chief of which are the purpk-fruited (passiflora

edulis), the passiflora quadrangularis, and the

water-lemon (^passiflora laurifolia). The first

is thus described by Sabine :
" The stem is thick

and woody, the leaves three-lobed, and of con-

siderable size. The flowers, proceeding from the

axUla of the leaves, are fragrant, and of a white

colour, tinged with purple. The fruit, when

unripe, is gi-een ;
but as it ripens, changes to a

dark livid purple, and much resembles the fruit

of the purple egg ])lant. The shape is elli|)tic,

an inch and a half in diameter, and two inches

from the stalk to the top. The pulp is orange

coloured, and the seeds numerous ;
the taste acid,

and the flavour somewhat like that of the orange.

It is a native of the Brazils, was introduced from

Portugal, by Boehm, in 1810, and has produced
fruit abundantly in the stoves at Walton on

Thames, at the roj'al gardens at Windsor, and

other places. Such is the rapid growth of this

species, that a single plant will, in one season,

extend in a line over upwards of forty feet of

glass, in which space it wiU produce from 400 to

600 fruit.

The flesh-coloured grcnadilla (p. incarnata)

has a perennial root, sending up annually a num-

ber of herbaceous shoots, with three-lobed leaves,

and sweet scented flowers, variegated with

purple, and appears from July to September.
The fruit, when ripe, is about the size of an

apple, orange coloured, with a Swedish yellow

pulp. It is a native of Virginia, was cultivated

in the open air, by Parkinson, in 1629, and af-

terwards by Miller, in the stove, with whom it

bore fruit.

The passiflora quadrangularis is the most

valuable for cultivation here
;
and it has borne

fruit in the gardens of the Horticultural Society.

The water lemon is a larger and more woody

plant ;
the flowers are handsome and very fra-

grant ;
and the fruit something in the shape and

of the size of a lemon, full of a watery but very

agreeable tasted juice, whence the name. The

plant grows wild in the woods, but is often cul-

tivated for the sake of its fruit. It was intro-

duced into England about the same time with

the pine apple ; but it has not met with equal
attention.

On the American ccntinent, and especially in

Brazil, where the productions of the vegetable

kingdom are very numerous and luxuriant, there

are many varieties of grenadilla, if not distinct

species, with which botanists do not appear to

be very well acquainted ; indeed, the forests and
savannahs of Brazil appear to offer the richest

harvest for botanical research of any places now
un the surface of the globe. Piso, in his natural

history of Brazil, enumerates and gives figures

of several sorts of grenadilla, under the name of

Murucuja. One, he says, has five-lobed leaves

and purple flowers, with oblong fruit, larger
than any European pear, filled with a mucila-

ginous pulp, of a scent and flavour that nothing
can exceed. Another has the same leaf and fla-

vour, but fruit in the form and size of an apple,
the pulp of which has a vinous flavour. There

are many other sorts, but these are described as

the best. The grenadillas generally, which are

called parchas by the Spaniai'ds, have a pleasant
sweetish acid, with a fi'agrance something be-

tween that of a melon and a strawbeiTy.

CHAP. XXXVIII.

THE MELON, CUCUMBER, GOURDS, LOVE ArPI.K,

EGO PLANT, &C.

The natural family czicurbitacecB consists of

large herbaceous plants, frequently with twining,

climbing stems, and covered with short, very
stiff hairs. The leaves are alternate, petiolate,

and more or less lobed. The tendrils, which are

simple or branched, arise beside the petioles.

The flowers are generally unisexual, and monoe-

cious, very rarely hermaphrodite. The fruit is

fleshy, mostly sweet, watery, cooling, and pleasant
to the taste; or bitter, drastic, and purgative in

its qualities. The seeds, when the fruit is ripe,
seem scattered in the midst of a filamentous or

fleshy cellular tissue.

The principal genera of this family are : The

cucumis, cucurbita, pepo, ccballium, memordica,

bryonia, gronovia. Thus including several es-

teemed and cooling fruits, as the melon, gourds,

cucumber; as also the colocynth and bryons, both

drastic purgatives. The papaw tree, classed

among this family, is a remarkable deviation from

the ordinary herbaceous and climbing chaiiicter

which distinguishes the others.

The Melon, (citcumis melo.J Moncecia man-
andria of Linn.

The melon is the richest and most highly fla-

voured of all the fleshy fruits. It is often said

to be a native of the central parts of Asia, and

to have been first brought into Europe from

Persia; but the date of its first culture is so re-

mote, that there is no certain knowledge on the

subject. Pliny and Columella describe the fond-

ness of the Emperor Tiberius for melons, and

detail the contrivances by which they were pro-
cured for him at all seasons. Stoves appear to

have been used in this process; so that forcing-

houses were not unknown to the Romans. The

melon has certainly been generally cultivated in

England since about the middle of the sixteenth

century; how much earlier is not known. It is
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highly probable that those ecclesiastics who paid
such attention to the other fruits gi-own in Italy
and France, would not neglect one so delicious

as the melon
;
and it is distinctly said by a writer

on British Topography, Gough, that the culti-

vation of the melon in England preceded the

wars of York and Lancaster, but that it was de-

stroyed in the times of civil trouble that suc-

ceeded. It is probable, however, that the melon
was confounded with the pumpkin by the earlier

writers whom Gough consulted. While in

France, and in England, melons are grown as an

article of luxury, in some parts of the East they
are used as a chief necessary of life. Niebuhr,
the celebrated traveller, says,

" of pumpkins and

melons, several sorts grow naturally in the woods,
and serve for feeding camels; but the proper
melons are planted in the fields, where a great

variety of them is to be found, and in such abun-

dance, that the Arabians of all ranks use them,
for some part of the year, as their principal article

of food. They afford a very agreeable liquor.
AVlien its fi-uit is nearly ripe, a hole is pierced
into the pulp ;

this hole is then stopped with

wax, and the melon left upon the stalk. Within
a few days the pulp is, in consequence of this

process, converted into a delicious liquor."

Although the melon is a very delicious fruit,

it is not one of the most wholesome, more espe-

cially in cold climates, where, if eaten in any
considerable quantity, it is apt to derange the

stomach, unless corrected by warm and stimu-

lating ingredients; and the same remark may be

applied to the cucumber.
Small melons are, when equally ripe, more

highly ilavoured than large ones. In general,

however, the fruit is chosen as much for show-

as for use, and thus the large ones are preferred.

Indeed, in almost all the cultivated fruits and

vegetables, quality is very apt to he sacrificed to

appearance; as in the markets the articles are

bought by the judgment of the eye, and not by
that of the palate. To obtain the large size, a
ranker manuring and higher culture must be
resorted to than are altogether consistent with
the natural development of the juices of the

plant.

Of the melon there are many varieties, and
the number of them is constantly increasing.

Seventy-one are enumerated in the Fruit Cata-

logue of the Horticultural Society. The Can-

taloupe is one of the best. It obtains its name
from a seat belonging to the Pope, not, far from

Rome, where it was probably firsi cultivated in

Europe, and whence it has spread into most
countries. The Cantaloupe is of a middling size,

nearly round in form, and remarkably rough and

irregular in the surface. The colours, both of

the surface and the flesh, vary ; the former from

orange mottled with green, to green mottled with
black ; and the latter from white, or nearly eo,

to orange tinged with rose colour. The flesh of

some var-ieties is greenish ;
hut these are inferior

to the others. When melons of this sort are

equally ripened, it may be considered as a gen-
eral rule, that those which are darkest on the

outside, most richly tinted in the flesh, aud of a

moderate size, have the most high and musky
flavour.

There is also a small African or Egyptian melon,
the flesh of which is green, of a particular ex-

cellence. Frederick the Great was passionately
fond of these melons; and Zimmerman, who at-

tended him in his last illness, finding him very
ill from indigestion, discovered that he ate three

or four of them daily for breakfast. On remon-

strating with the king, the only answer that the

physician could get was, that the king would
send him some of the fruit to taste the next day,
as if its excellence would be a sufficient apology
for the habitual indiscretion.

The Romana is also a fine lemon; and it ripens
earlier than the Cantaloupe. The surface is often

netted. It is of an oval shape, highly flavoured,
and when good, very heavy and solid.

The Salonica, which has bee;x but recently in-

troduced into this country, is a beautiful melon.
It is spherical, smooth, and ofa fine golden colour.

The flesh is white, very sweet, and in consistency

resembling the water melon. The Salonica pre-
serves its qualities, though it is very large ; and
with good culture specimens may be had weigh-
ing seven or eight pounds.
The small Portugal is a very early and prodxic-

tive melon, but not remarkable for flavour. The
rock melons are thickly set with knobs; they are

of various colours, and some of them or very
fine flavour. The oblong-riljbed is marked into

segments from the root to the crown; it is v«y
productive; and the flavour is so high, tli^c it is

sometimes called, by way of eminencj the musk
melon.

The melon in this climate, 'o ^e raised to per-

fection, requires the aid of artificial heat and

glass throughout eve-^y stage of its culture. Its

minimum tempr-ature may be estimated at 05°,

in which it "lU germinate and grow; but it re-

quires a heat of from 75° to 80° to ripen its

fruit, which, in ordinary cases, it does in four

months from the time of sowing the seeds. A
rich mould of vegetable extract, with sand, is

the most suitable soil.

The melons of Persia have long borne a hin-h

character.
"
Persia," says Malte Brun, writing

after Chardin, Oliver, and Langles,
"

is consoled
for the occasional failure of her grain crop hy
the fineness of her fruits. There are twenty
sorts of melons, the finest in Khorassan. In
Persia, this fruit is extremely succulent, and
contributes greatly to health. They are some-
times so large, that three or four are a full load
for a man." It was not till lately that the seeds

3 B
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of jnclons werd received here direct from that

country. In 1824, Mr Willock, the Ambassador
to tlie Court of Pereia, sent a parcel of seed, and

another parcel in the spring of 1826. An ac-

count of ten varieties of these melons, by Mr
Lindley, -was read before the Horticultural So-

ciety in September, 1826; and the individual

fruits referred to were the produce of the So-

ciety's garden that season.

The Persian melons are extremely rich and

sweet; and instead of thethickrindofthecommon

melons, they have a very thin and delicate skin,
which makes a fruit of the same apparent size

contain nearly twice as much edible matter. In

addition to this, tlie melons are beautiful, and

they bear abundantly ; but they require a great
deal of care. In the warm climate of Persia,

the only attention which they ask from the cul-

tivator is to be regularly watered; and though
the melons may be supplied with water artifi-

cially, the air, in their native country, is still

very dry: this humid soil and dry atmosphere

are, as Mr Lindley remarks, very difficult to be

obtained in this country. The covering which
is requisite for confining the heat, confines also

the moisture raised by evaporation. It is fur-

ther judiciously observed in this paper, that the

supply of water should be at the roots, and not

over the plant; and that the air should be kept
warm by repeated changes of soil on the surface,

and dry by abundant ventillation. Some of the

melons, of which Mr Willock furnished the seed,

are ready for the table as soon as cut; and some
are winter melons, which must be kept for some
months before they are eaten.

The CticuMBER, (atcumis sativa.) The cu-

cumber is an annual plant, a native of the East

Indies; and was introduced into this country
about Oie year 1573. In England it is cultivated

generally imd extensively in forcing frames, and
in the open air j and in great quantities near large
cities. In

Hertfoiishire, whole fields are annu-

ally seen covered with 'incumbers, without the

aid of dung or glass; and iv^ produce is sent to

London for pickling. In MarUa "cucumbers are

sold in the London market for a guinea a dozen;
in August and September they may bt bought
for a penny per dozen. Tlie village of Saniy, in

Bedfordshire, has been known to furnisli 10,00Q
bushels of pickling cucumbers in one week.

In the East the cucumber has been very ex-

tensively cultivated from the earliest periods, as

well as most of the other species of gourd. When
the Israelites complained to Moses in the wilder-

ness, comparing their old Egyptian luxuries with
the manna upon which they were fed, they ex-

claimed, "We remember the fish which we did

eat in Egypt freely,
—the cucumbers and the

melons." Hasselquist, in his Travels, states that

these cooling fruits still form a great part of the

food of the lower class of the people in Egj'pt,

especially during the summer months; and that

the water melon in particular, wliicli is culti-

vated in the alluvial soil left by the inundation

of the Nile, serves them for meat, drink, and

physic. The cucumber of Syria was cultivated

in large open fields, in which a hut was erected

for the abode of the watchman, who guarded the

fi-uit against foxes and jackals. These fields,

doubtless, were far away from the habitations of

men; for Isaiah, speaking of the desolation of

Judah, says, "The daughter of Zion is left as a

cottage in a vineyard, as a lodge in a garden of

cucumbers." In India, beyond the Ganges,

bishop Ileber saw a man in a small shed of bam-
boos and thatch, watching a field of cucumbers;
and he was naturally interested in the circum-

stance, as being the same custom to which Isaiah

alludes. He again observed a watcher of cu-

cumbers, who lighted a fire during the night, to

keep off the wild dogs and wolves from his fruit.

On the west side of the Jordan, Burckliadt saw

fields of cucumbers.

The cucumber has been known in England
from the very earliest records of horticulture.

Gough says, that it was common, like the melon,
in the time of Edward III; but being neglected

and disused, became entirely forgotten, till the

reign of Henry VIII. It was not generally cul-

tivated till about the middle of the seventeenth

century. There are many varieties of cucum-

bers.

Some cucumbers are cultivated for their fan-

tastic shapes, of whicli the snake is remarkable

for its great length and small diameter; but it is

of no value, except for show.

For raising cucumbers in the open air, a warm
border is chosen exposed to the sun. Dig up the

soft mould, and sow the seeds in the beginning
of June; and when the plants come up train the

shoots, and water them in dry weather in the

morning or evening, keeping the soil always
moist. The fruit will be ready in the end of

July or in August.

Though cucumbers are thus extensively used,

they are not esteemed a very safe article of food

by our dieticians. Tlie late Air Abemethy gave
a quaint receipt for their use, which was to peel

off' the cucumber, slice it, pepper it, put vinegar

to it, and then throw it out at the window.

Gourds, (ciicurbita.) Of the gourd tliere are

manj varieties, some of them of beautiful form

and colour, and others of an immense size. In

England, Vj^wever, they are cultivated more as

matters of cariosity than for food. One sort,

the pumpkin (cacurlita pcpo,) is occasionally

eaten, but always in a. baked state, and combined

with other substances of higher flavour. In

warm situations, and when higlily manured, it

grows luxuriantly in the open air; and villagers

sometimes grow it, and, when ripe, convert it

into a sort of pie, by cutting a hole in the side,
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extracting the seeds ami filaments, stuffing the

cavity with ajiples and spices, and baking the

whole. The pumpkin seems to have been earlier

introduced into general culture than either the

cucumber or the melon: the pumpkin is, in tact,

the melon of the old English writers, the true

melon l)eing then styled the musk melon. The

pum])kin or gourd enters more into the cookery
of the southern nations on the continent, than

into those of Britain.

The sguasJi, (cucurbita melopepo,) has a large

fruit, reddish, yellow, or yellowish-white, within

and without; of a round form, but often flattened

at top and bottom : occasionally warted. It is

cultivated in America as an article of food.

The water melon, (cucurbita citrullus.) This

is readily distinguished from all the other species,

by its deeply cut leaves. The fniit is roundish,

large, smooth; often a foot and a half in length,
with a white icy flesh, streaked with dark red

and black seeds. It is much cultivated in the

wann countries of Europe, and also in Asia,

Africa, and America, for its cooling quality. It

is said to be a native of the Levant, but it is

probably indigenous to many other countries.

Ilasselquist says, "the Arabians call it batech.

It is cultivated on the banks of the Nile, in the

rich clayey earth which subsides during the in-

undation, from the beginning of May until the

overflowing of the Nile, towards the end of July
or beginning of August; and in the island Delta,

especially at Burlos, from whence the largest
and best are procured. This fruit serves the

Egjptians for meat, drink, and physic. It is

eaten in abundance during the season, even by
the richer sort of people; but the common people,
on whom Providence hath bestowed nothing but

poverty and patience, scarcely eat any thing but

these during their season, and are obliged to put
up with worse fare at other times. They eat

them with a little bread, and scarcely ever taste

them in their ripe state. The juice also serves

them for a refreshing drink; for this purpose

tliey make a hole in the melon, whence all the

juice collects. A variety of a softer and more

juicy nature also supplies them with physic, but

this kind is more rare; it also comes from Burlos.

When it is very ripe, almost approaching to

putridity, the hollow part of it collects the juice,
and mixing it with a little sugar and rose-water,

they administer it in burning fevers, being the

only medicine which the common people use in

those maladies."

By Europeans this fruit should be eaten with

great caution, especially during the heat of the

day, and after exercise. Instances of sudden
death have followed the eating of this fruit in any
quantity. It is said also to favour the produc-
tion of intestinal worms in those who live much
on it,

The oranpfe fruited gourd, (cucurbita aurantia)

is a native of the East Indies. It is a ver\

some variety, but cultivated only as a curiV.

The calabash or bottle gourd, (cucurbita la^^
aria,) is similar to the other in quality, and gets

its trivial name as well from its foi-m as from the

use to which the hard and tough rind is applied.

It is a native both of the East and the West

Indies; and the humbler inhabitants employ these

gourds as ready made bowls and other vessels.

In some parts of the East, gourds are sufficiently

large to support a man in the water, who floats

upon a cross bar fastened to the top of two of

vast dimensions. The Arabians call the bottle

gourd cliarrali. The poor people eat it boiled

with vinegar, or fill the shell with rice and meat,

and thus make a kind of pudding of it.

Vegetable marrow (cucurbita succada,) is a very

important gourd; and though it has been but

lately introduced into this country, it is already

cultivated to a considerable extent. It is straw

coloured, of an oval or elongated shape, and when
full grown attains the length of about nine

inches. When very j'oung, it eats well, fried in

butter; when half grown, it may be cooked in a

variety of ways, and is peculiarly soft and rich,

having an oily and almost an animal flavour;

when fully matured, it may be made into pies,

for which purpose it is much superior to any of

the other gourds. But it is in the intermediate

or half grown state only, that it deserves its

common appellation of vegetable marrow. The

vegetable marrow gourd is a native of Persia;

but if the soil on which it is placed be rich and

warm enough, it thrives veiy well with us in the

open air.

"I have been able," says Mr Sabine, "to ob-

tain but very imperfect accounts of the origin of

this gourd. It was certainly new in this country
within a few years; and I think the most proba-
ble account, of the many that I have heard, of

its introduction, is, that the first seeds were

brought here in one of our East India ships, and

came probably from Persia, where, as I am told,

it is known, and called cicader. Its cultivation

is easy." If any other kind of gourd grow in

the neighbourhood, no reliance can be placed on

the goodness of the seed of the vegetable mar-

row.

The Papaw, (carica papaya.J Though the

papaw tree is now found in the East as well as

in the West, it is generally understood to be a

native of America, and to have been carried to

the East about the time of the first intercourse

between the two continents. The papaw rises

with a hollow stem to the height of about twenty
feet, after which it has a head composed, not of

branches, but of leaves and very long foot-stalks.

The male and female flowers are on difi'erent

trees : the female flowers are bell-shaped, large,

generally j'ellow, and followed by a fleshy fi-uit,

about the size of a small melon. The tiee, and
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even the i'niit, are full of an acrid milky juice;
but the fruit is eaten with sugar and pepper, like

melon; and when the half grown fruit is pro-

perly pickled, it is but little inferior to the

pickled mango of the East Indies. There are

many forms in the fruit, and some vai'ietics in

the colour of the flower of the papaw: and there

is also a dwarf species; though, as this has been

observed chiefly in arid situations, it may be the

common sort stunted for want of moisture.

Love Apple, (solanum lycopersicum.) The
natural family solanece, contains plants for the

most part of a narcotic and poisonous quality,
as the deadly nightshade, henbane, strammonium,
tobacco, and several others. It also contains a

species whose roots are edible, the potato already

described, and the following edible fruits.

142.

Egg Pllint.

The love apple, or tomata, is a native of the

tropical parts of South America; but as it now
thrives well in the warmer countries of Europe,
and will, if the plants are forwarded in a hot-bed

in the early part of the season, produce fruit

with as much certainty in this country, upon a

warm border, it may be considered as naturalized

in the temperate regions. It is an annual: the

leaves and flowers have some resemblance to those

of the potato, only the latter are j'ellow. The

fruit, when ripe, attains the size of a small apple.

It is compressed at the crown and base, and fur-

rowed along the sides; the whole is of uniform

coloui', and smooth and shining. There are some

varieties.both in the shape and colour of the

fruit; bright red and orange are the prevailing

coloura. The love apple is used for eating in

every stage of its gi'owth. When green, it is

pickled or preserved; when ripe, it is employed
tor soups and sauces, and the juice is made into

a kind of ketchup. In this country, however,
where the culture requires a good deal of care,

except in favourable situations, the love apple is

not in very general use; but in warmer countries

it is in much more esteem, so that in Italy, whole

fields are covered with it, and it is a general
article at table.

Humboldt describes a species of the solanum,
which he conceives indigenous to the isle of Cura,
and which b at present cultivated in many parts

of South America. The fruit is round and small,

but very savoury.
The egg plant belongs to tlie same family, has

the same habits, and requires nearly the same

culture as the love-apple. It is found in the

warmer parts of Africa, Asia, and America: it

is an annual; rises to the height of about two

feet; bears light violet flowers, which are followed

by large fleshy beiTies, having the size and shape,

and, in the white varieties, very much the colour

and resemblance of eggs, whence the common
name. The forms of the eg^ plant are globe-

shaped and oval; and some of both forms are

white, and others purple or mottled. The egg

plant, according to the Hortus Kewensis, has

been cultivated in England since the year 1596;

but it has seldom been made use of as an article

of cookery. Even on the continent, where the

temperature agrees better with its habits, it has

not so much flavour as the love apple; but still it

is used in soups and stews, and is also eaten sliced

and fried with oil or butter. Though the young

plants require to be forwarded in a hot-bed, they

may afterwards be made to produce fruit on

warm and sheltered borders; and both they and

the love apple succeed best when placed against

a sunny wall.

Besides the white egg plant, (the solanum mc-

longena of Linna;us,) which has been long culti-

vated as a curiosity, though never used as food,

there are several others; and M. Dunal, in hia

History of Solanums, has separated the edible

ones, of which he has enumerated four varieties,

into the species of solanum esctdentum. The

round and the long variety of the esculent are

both cultivated in the garden of the Horticul-

tural Society. The plants, which are annuals,

are raised to the height of nina or ten inches in

the stove, and then planted on the borders in the

open air, where they grow to the height of be-

tween two and three feet. The fruits of both

are large: the round, or rather oval (for that is its

proper shape, is four inches long, and about three

thick. This variety is called the Mammoth eg^

plant. The long has larger fruit, measuring
sometimes as much as eight inches in length.

They vary much more in colour than the round,

some of them being streaked with yellow. Other

varieties are described as being found in India;

but the seeds that have been sent to this country
have produced fruit similar to the kinds now
mentioned.

Various species of the solanum are common in

the Levant : and three are particularly described

by Dr Walsh in the Horticultural Transactions.

The following is the substance of his communi-

cation :

Solanum JEthiopicum is the scarlet egg plant,

of which the fruit is produced in the neighbour-
hood of Constantinople; but it is rare, being

never sold in the markets, and but seldom seen
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in private gardens. It is used as an ingredient
in soups.

Solar.um Sodomeum is a purple egg plant, of

which tha fruit is large and handsome. A spe-

cies of ct/nips often attacks and punctures the

rind
; upon which tlie whole fniit gangrenes,

and is converted into a substance like ashes,

while the outside is fair and beautiful. It is

found on the borders of the Dead sea, and is that

apple, the external beauty and the internal de-

ception of which have been so celebrated in fabu-

lous, and so perplexing in true history.

" Dead sea fruits, that tempt the eye,
But turn to ashes on the lips."

The dreadful judgment of the cities of the

plain, recorded in sacred history
—the desolation

around the Dead sea—the extreme saltness of its

waters, the bitumen, and, as is reported, the
!

smoke that sometimes issued from its surface— !

were all calculated for making it a fit locality for

superstitious terrors ;
and among the rest were

the celebrated apples which are mentioned by
Josephus, the historian of the Jews, not as fabu-

lous matters of which he had been told, but as

real substances which he had seen with his own

eyes. He says, they
" have a fair colour, as if

they were fit to be eaten ;
but if you pluck them

with j'our hand, they vanish into smoke and

ashes."

Jlilton, who collected all of history or fable

that could heighten the effect of his poem, refers

to those apples as adding new anguish to the

fallen angels, after they had been transformed

into serpents, upon satan's return from the

temptation of man.

—" Tliere stood

A grove hard bj',

• laden witli fair fiuit, like that

Wliich grew in Paradise, tlie bait of Eve,
Us'd by the Tempter : on that prospect strange
Their earnest eyes they fix'd, imagining,
For one forbidden tree, a multitude."

• • * * •
"
They parched with scalding thirst, and hunger fierce,

could not abstain
;

But on they rolled in heaps, and up the trees

Climbing, sat thicker than the snaky locks

That curl'd Meg.'era : Greedily they pluck'd
The fmitage fair to sight, like that which grew
Near tliat bituminous lake where Sodom placed;
This more delusive, not the touch hut taste

Deceives; they fondly thinking to allay
Their tliirst with gust, instead of fruit

Chew'd hitter ashes, which the offended taste

With sputtering noise rejected."

Henry Teonge, a chaplain in the English fleet,

whose Diary was, a few years since, published
from the original manuscript, so well describes

the real condition of the decayed solanum sodo-

meum, which he states that he saw in December,

1676, that no one can doubt that his notice was

founded upon pereonal examination. " This

country (that about the Dead sea) is altogether

unfruitfull, says he,
"
being all over full of stones,

which looke just like burnt syndurs. And on

some low shriMs there grow small round things,

which are called apples, but no witt like them.

They are somewhat fayre to look at
;
but touch

them and they moulder all to black ashes, like

soote, boath for looks and smell." Though
these are only the remarks of a popular observer,

who told what he saw, without any view to a

scientific purpose, the single addition of the at-

tack of the plant by tire insect, and the subse-

quent mortification and internal drying, would

have made it just as perfect as the descriptions

of the present day.

Pocock, who travelled more than fifty years
after Teonge, did not see the apples ;

and though
he did mention them, he pointed to a plant very
different from the real one :

" As for the fniits

of Sodom, fair without and full of ashes within,"

says he,
" I saw nothing of them; but from the

testimony we have, something of the kind has

been produced. But I imagine they may be

pomegranates, which, having a tough hard rind,

and being left on the trees for two or three years,

the inside may be dried to dust, and the outside

remain firm." Mariti, who visited those regions

thirty years after Pocock, mentions, that " No

person could point out to me in the neighbour-
hood that species of fruit called the apples of

Sodom, which, being fresh and of a beautiful

colour in appearance, fall to dust as soon as they
are touched." Hasselquist, however, not only
found the apples, but the plant, referred it to

the Linniean species of solanum melongena, and

pointed out the cause of the disease; and though,
in the more recent and accurate division of the

genus solanum, to which allusion has been made,
the name of Sodomeum has been substituted for

that of melongena, the fruit and the disease have

been proved to be as Hasselquist stated.

Solanum melongena is more common in the

markets of Constantinople than either of the

former sorts, being almost as abundant as the

gourd and the melon, and used for nearly the

same purposes. There are several varieties of

this solanum. The first appearance of the plant,

it is said, is always attended with a north-east

wind of some continuance ; and, therefore, the

ships for the Black sea sail before this harbinger,
or rather companion, of bad weather comes forth.

This is probably one of the superstitions which
in all countries attach to matters so uncertain as

the weather.

In this country the seeds must be sown in rich

mould, and raised in a hot-bed, from about the

vernal equinox till May. About the middle ot

the month they may be transplanted to a warm
sunny border, where, if duly watered and tended,
the fruit will be ripened in August.
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CHAP. XXXIX.

THE WALNtrr, chestnot, hazel nut, acorn,

CASHEW NUT, &C.

Tub Walnut (juglans regia). Nat. fam.

terebintacece ; monoecia, poli/andria, of Linnseus.

The fruit, or nut, of tlie walnut is a universal

favourite; and "wine and walnuts" form, in

the dessert, an association not likely to become

extinct. Tlie general objection against nuts

applies, in some degree, to tliis variety ;
but it

is more pleasant to the taste, and less inju-

rious to the stomach, than many other kinds.

Th<i Walnut.

The common walnut is a handsome and useful

tree. The branches assume a graceful form ; and

the warm luie of the foliage in spi-ing forms a

pleasing contrast with other trees. The flowers

begin to open about the middle of April, and are

in full blow by the middle of May, before which

time the leaves are fully displayed. It drops its

leaves early in the autumn.

In the colder parts of Britain the fruit does

not come to maturity ; and even in the warmer,
it is occasionally liable to be nipt by the spring
frosts ;

but in most situations it flourishes as an

ornamental and useful tree in gardens.and shrub-

beries. The walnut is supposed to be a native

of Persia and the south side of mount Caucasus,
and is probably the Peraian nut mentioned by
Theophrastus. It is the juglans, or nut of Jove,
of the Romans. It is found growing wild in the

northern parts of Persia, sometimes,though more

i-arely, in the Russian ten-itory to the north of

the Caucasus, and in China. In the east of

France, the south of Germany, and Switzerland,
it is very abundant, more especially in Germany,
in many parts of which, such as the plains of

the Bergstrasse, which i-un parallel to the Rhino,
between the Neckar and Mayn, there is hardly
any other timber. It is supposed to have been

introduced into England from France, and called

^au/-nut, previous to 1662. Before the intro-

duction of mahogany and other foreign woods.

the walnut was much used in England in all

sorts of cabinet work, for which the wood was
well suited, being tough and strong in propor-
tion to its weight, of a beautiful variegated tex-

ture, susceptible of a fine polish, of sufficient size,

and very durable. In many parts of the conti-

nent this wood is still extensively nsed for do-

mestic articles of furniture
;
and both there and

in Britain for the manufacture of the stocks of

all kinds of fire-arms. In England there are

still a good many walnut trees scattered over the

country, although the ssime attention is not paid
to planting it, and thus affording a supply for

the more limited and casual demand of the wood.

This tree grows rapidly till it has attained a con-

siderable size. Its duration is not well ascer-

tained ; but probably the most profitable period
for cutting it down is when it has attained the

age of fifty or sixty yeare.
The kernel, which is externally of a conju-

gated form, is contained within an oval-shaped

shell, and this again is enveloped in a green husk.

It is, when ripe, esteemed as a fruit
;
but from

its containing a large proportion of oil, is like all

substances of the kind, apt to disagree with many
stomachs. The green fruit makes an agreeable

pickle ; and the expressed oil is somewhat simi-

lar to almonds, and is used as a finer sort by
painters. It is also used in cooking, and for

burning. The Spaniards strew the gratings of

old and hard walnuts, first peeled, into their

tarts and other meats. When the leaves and

recent husks, in their gi-een state, are macerated

in warm water, the extract, which is bitter and

astringent, is used to destroy insects ; and it is a

very permanent dye, imparting to wool, or the

skin and nails of the living body, a dingy greenish

yellow, which cannot be obliterated without a

gi'cat deal of labour. On this account it is said

to have been used by gypsies, in staining the

complexions of stolen children, that they may
appear to be their own offspring. The quantity
of oil in fresh walnuts is very considerable, being
about equal to half the weight of the kernels. A
bitter decoction of the unripe fruit has been ex- .

tolled as a cure for intestinal worms : Pliny thua

recommends it; but it has now been superseded

by other more certain and powerful remedies.

Of the common walnut there are several va-

rieties; as the large, the thin shelled, the thick

shelled, the late ripe, the double, and the French

walnut. But the nuts from these respective va-

rieties do not always produce fruit of their own

kinds, so that no dependence can be put on the

seeds until the tree has produced fruit.

Besides raising from seeds, the tree may be

propagated, according to the method of Knight,

by budding, or by layers and inarching. The

tree will succeed in .any fertile soil, as a light

or clayey loam, provided the subsoil be dry, and

the site a little sheltered; but it thrives best
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where theie is a good depth of loam, mixed with

Band or gravel rather than clay. As this tree is

long before it bears fruit, there is a particular

inducement for procuring plants from the nur-

sery either inarclied, budded, or in as advanced

a stage as it will be safe to remove them. This

may be when they are from eight to twelve years

old. A line of walnut trees serves as a good
screen to an orchard of fruit trees—the plants

should stand at 25, the trees at 50 feet distance.

All those trees which are intended for timber

only, should be sown in the places where they
are to remain, in order to preserve the tap root,

for when once brolcen, the tree ceases to aspire,

but inclines to branch out. On the contrary,

transplanting, by destroying the tap root, ren-

ders the tree more fruitful ; it being a common

observation, that downright roots greatly en-

courage the luxuriant growth of timber, and

that such trees as spread their roots near the sur-

face always produce Uie greatest quantity and

best flavoured fruit. The best season for trans-

planting is as soon as the leaves begin to decay;
and if they are carefully taken up, and their

branches preserved entire, the success will be al-

most certain, even at the ages of eight or ten

years.

Of the walnut there are the following species:

T/te Black Virgi7iian Walnut (jtiglans nigra),
with spear-shaped serrated small leaves, and the

exterior ones smaller. Tliis tree grows to a large

size in North America. Tlie leaves are composed
of five or six pair of spear-shaped lobes, which

I

end in acute points, and serrated on the edges.
These leaves, when bruised, emit a strong aro-

matic flavour, as do also the outer covers of the

nuts, which are rough and rounder than those

of the common walnut. The shell of the nut is

very hard and thick, and the kernel small, but

very sweet. A variety of this species has heart

spear-shaped leaves, and downy footstalks, with

very long fruit, and kernel deeply furrowed.

Hickory (juglans alba). This tree is also

very common in most parts of North America.
Tlie leaves are composed of two or three pair of

oblong lobes, terminated by an odd one. They
are of a light green colour, with serrated edges.
The fruit is shaped like the common walnut; but

tlie shell is smoother, and of a light colour. It

is edible, and yields an oil similar to that of the

walnut. One part of the wood is more porous
than that of the walnut ; but the other is more

compact. Tliis gives the grain of the wood

something of tiie appearance of that of the ash,
and it is used for similar purposes, the small

shoots for hoops, and tlie grown trees for agri-
cultural instruments. It is very tough and elastic,

and suits well for the shafts and poles of wheel-

carriages, fishing-rods, &c.
In favourable situations, this tree grows well

in England, The trunk rises to a considerable

height, of a nearly uniform thickness, as straight

as a line, and witliout any lateral branches.

TIio Pennsylvania Walnut (juglans cinerea).

This species seldom exceeds the height of thirty

feet. Tlie leaves are long, and composed of

seven pairs of folioles, terminated by an odd

one. Tlie flowers are yellow, and come out

at the same time with tlie others, and are suc-

ceeded by a small, roundish, hard-shelled fruit.

The Chestnut {fagus castanea). Nat. fam.

amentacea:; monoscia, polyandria, of Linnaeus.

The fruit, or nut, of the chestnut is much
esteemed as an accompaniment to the dessert, and

when roasted, is both nutritious and agreeable.

This is a splendid tree, growing to a great size,

and enduring for ages. The leaves are large,

lanceolate, and deeply serrated on the edges.

The Chestnut.

Tlie male flowers are collected in long catkins,

and begin to open about the month of May ;

the buds usually appear about the middle of

April, and in a few days are followed by the

leaves, which remain green till October, when

they assume a yellow tinge. The fruit is con-

tained within a strong skin, or leathery coat, and

this again is surrounded with a second coat, co-

vered with numerous spines or bristles. The

chestnut is composed chiefly of farinaceous and

mucilaginous matters. It is commonly eaten

roasted, with a little salt, or it may be eaten

raw. On the Continent it is not only boiled and

roasted, but puddings, cakes, and bread, are

made of it. According to Phillips, chestnuts

stewed with cream make a favourite dish, and

many prefer them as stuffings for Turkeys.

They are also stewed and eaten with salt fish.

The chestnut tree is generally understood to

be a native of Asia in many parts of which it
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is to be found in situations where it is not very-

likely to have been planted. Tradition says that

it was brought from Asia Minor by the Empe-
ror Tiberius, and that it soon spread all over the

wanner parts of Europe. At present it is very
abundant, as a native tree, in the mountainous

parts of the south of Europe; and it is also found
in North America, from New^ York to Carolina.

The castagno de cento cavalli, or 'chestnut of the

hundred horses,' upon Mount Etna, is probably
the largest tree in Europe, being more than two
hundred feet in circumference. Brydone, a tra-

veller who wrote about fifty years ago, has given
a particular description of this celebrated tree :

" From this place it is not less than five or six

miles to the great chestnut trees, through forests

growing out of the lava, in several places almost

impassable. Of these trees there are many of an
enormous size ; but the castagno de cento cavalli

is by much the most celebrated. I have even

found it marked in an old map of Sicily, pub-
lished near an hundred years ago ;

and in all the

maps of Etna and its environs, it makes a very

conspicuous figure. I own I was by no means
struck with its appearance, as it does not seem

to be one tree, but a bush of five large trees

growing together. We complained to our guides
of the imposition; when they unanimously as-

sured us, that, by the universal tradition and

even testimony of the country, all those were

once united in one stem; that their grandfathers
once remembered this, when it was looked upon
as the glory of the forest, and visited from all

quarters; that for many years past it had been

reduced to the venerable ruin we beheld. We
began to examine it with more attention, and

found that there is an appearance that these five

trees were really once united in one. The open-

ing in the middle is at present prodigious; and

it does, indeed, require faith to believe that so

vast a space was once occupied by solid timber.

But there is no appearance of bark on the inside

of any of the stumps, nor on the sides that are

opposite to one another. Mr Glover and I mea-

sured it separately, and brought it exactly to the

same size, viz. two hundred and four feet round.

If this was once united in one solid stem, it

must with justice, indeed, have been looked upon
as a very wonderful phenomenon in the vegetable

world, and deservedly styled the glory of the

forest. I have since been told by the Canonico

Recupero, an ingenious ecclesiastic of this place,

that he was at the expense of carrying up pea-
sants with tools to dig round the castagno de

cento cavalli, and he assures me, upon his honour,
that he found all these stems united below ground
in one root. I alleged that so extraordinary an

object must have been celebrated by many of

their writers; he told me that it had, and pro-
duced several examples.

In most parts of Britain th« chestnut thrives

well, there being authenticated anecdotes ofmany
very large ones in various parts of England and

Ireland. Nor is it confined to the southern parts
of the islands, for there is one in the garden at

Castle Leod, in Ross-shire, which measures at

least fifteen feet in circumference, and which,

only a few years ago, showed no signs of decay.
Nor is it by any means a slow-growing tree; for

in Kensington Gardens, and other places, where

it lias been planted along with elms and other

trees of very inferior timber, it equals them both

in height and diameter. If the symptoms of de-

cay that are apparent in some of those trees, of

which the age is known not much to exceed a

hundred years, are to be taken as evidence of the

general failure of the tree, and not of its being
in a situation indifferently adapted for it, we
should be led to question the great antiquity
which has been assigned to some of the chestnut

trees in England. The lives of trees must, how-

ever, like those of animals, vary witli the situa-

tions in which they are placed ;
and the immense

size of the celebrated chestnuts must lead us to

assign to them a much longer duration than be-

longs to some others of the same species.

Though none of the English chestnuts rival

the great one on Mount Etna, yet this country

possesses immense trees. That at Hitchin Priory,

in Hertfordshire, had, in 1789, a circumference

of more than fourteen yards at five feet from the

ground; and though the internal part was de-

cayed and hollowed by time, the external part

and the leaves were vigorous. Grose found one

of four diestnuts in the garden at Great Cranford

Park, Dorset, thirty-seven feet in circumference;

and though shattered and decayed, it still bore

good crops of fruit. In Gloucestershire there

was a chestnut, in the hollow of which was " a

pretty wainscoted room, enlightened with win-

dows, and furnished with seats;" and the great

chestnut at Tortworth, in the same county, had

dimensions, and a reputed age, belonging to no

other English tree. In the year 1150, it was

styled the great old chestnut tree. In 1720, it

measured fifty-one feet, at six feet from the

ground; but Lysons, by a later mens\iration,

1791, made it only forty-five feet three inches.

It bore fruit abundantly in 1788; and tradition

carries its origin back to the days of the Saxon

Egbert.
The chestnut tree is very ornamental when

growing, and it makes excellent timber. In ex-

treme age, too, its timber is not so valuable as

when of a moderate size. One advantage of

chestnut is, that there is very little sap-wood;
and thus, in the growing state, it contains much
more timber of a durable quality than an oak o£-

the same dimensions.

In the Transactions of the Society of Arts for

1789, there is an account of the compaiative du-

rability of oak and chestimt, when used fur post*.



THE HAZEL NUT. 385

Posts of chestnut, and others of oak, had been

])iit down at Wellington, in Somersetshire, pre-
vious to 1745. About 1763, when they had to

undergo repair, the oak posts were found to be

unserviceable, but the chestnut were very little

worn. Accordingly, the oak ones were replaced

by new, and the chestnut allowed to remain. In

twenty-five years (1788) the chestnut posts,
which had stood about twice as long as the oak,
were found in much better condition than those.

In 1772 a fence was made, partly of oak posts
and rails, and partly of chestnut. The trees made
use of were of the same age, and they were what

may be termed young trees. In nineteen years
the oak posts had so decayed at the surface as to

need to be strengthened by spurs, while the

chestnut ones required no such support. A gate-

post of chestnut, on which the gate had swung
fifty-two years, was found quite sound when
taken up; and a barn, constructed of chestnut in

1743, was found sound in every part in 1792. It

should seem, therefore, that young chestnut is

superior to young oak, for all manner of wood
work that has to be partly in the ground. We
have not heard of any case in which it has been
tried against larch.

Cliestnut trees of full growth were more abun-
dant in England than they are now ; the timber

was used indiscriminately with oak, in the con-

struction of houses, in mill-work, and in house-

liold furniture. Many plantations of it have been
formed since the proprietors of land began to turn
their wastes to profit, in the production of trees.

It makes also excellent underwood, and is quick
growing.

Tlie fruit of the chestnut in England is infe-

rior to the produce of the trees of the south of

France and of Spain. In some pi-ovinces of

France, and in Corsica, this fruit constitutes the

principal food of the poorer people. The inhabi-

tants of Limousin, a province of France covered
with chestnut trees, have from time immemorial

prepared them in a peculiar manner, which de-

prives them of all their astringent and bitter pro-
perties, and, thus prepared, they make them into

bread.

The chestnut is the tree with which Salvator
Rosa delighted to adorn his liold and rugged
landscapes. It flourislied in the mountains of

Calabria, which furnished the scenes of many of

this great artist's pictures. It grows not unlike
the ash, except that its branches are more strag-

gling-

Tliere are numerous varieties of the chestnut,

especially in the south of France and in Italy.
In Devonshire there arc some kinds which ripen
their fi-uit somewhat earlier than the others.

The usual mode of propagating tins tree is

from well selected nuts; but if a fruit-bear-

ing tree is the ol)ject, tlie Devonshire practice of

grafting is preferable. The trees prefer a sandy

loam, with a dry bottom; but will grow in any
common soil, provided the subsoil bo dry. The

nuts ripen from the end of September to the end

of October. When the outer capsule, containing

the nuts, begins to divide, and the nuts appear
of a brown colour, their full maturity is indi-

cated.

The Hazel Nut, or Fiibert, (coiylus avel-

lena.) Natural family amentacce. Moncscia poly-

andria of Linn.

This is a middle sized tree, with ovate, deeply
serrated leaves. The male catkins make their

appearance in September, on the previous year's

shoots, but are not fully developed or expanded
until the succeeding season, when the female

flowers appear about the first of February, and

in April are in full blow. These are small, and

of a beautiful red colour. It is said that the

hazel was originally imported into Italy from

Pontus; and hence was known among theRomans

by the name of mix Pontica, which, in process

of time, was changed into that of mas Avdlana,
from Avellino, a city of the kingdom of Naples,
where they were first cultivated; and, according
to Swinbourne, where they are still reared to a

great extent, producing an annual profit of

nearly twelve thousand pounds.
The common hazel is found gi'owing in a wild

state in many woods and coppices in Great Bri-

tain. The nuts are extensively used as an article

of food; and the wood is employed for hoops,

fishing rods, walking sticks, crate making, and

other purposes. Formerly the roots were used

by cabinet makers; and where yeast was not

always readily to be procured, the twisted twigs
of the hazel were steeped in ale during its fer-

mentation until they had imbibed a quantity of

yeast, wdien they were hung up to dry; and in

this way preserved this useful commodity for

many months. The dry twigs thus saturated

were immei-sed into new wort to promote its fer-

mentation.

There are many varieties of the hazel nut, dis-

tinguished by the size and shape, as also by the

quality of the kernel. The oblong large Spanish
nut is most esteemed, and in general use.

The Filbert is not a distinct species, but merely
a variety of the common nut.

The word filbert is a corruption of the original

English name for this nut, full-beard, which was

applied to the large and fringed husk, to distin-

guish it from the closer covering of the common
haze!. Our old poet, Gower, assigns a more
classical origin to the name:

"Phillis

Was shape into a nutte-trco,
That all men it might see;
And after Phillis, Pldlberd

This tree was clcped."

Of thefilbert thereare many sorts. Thered, white,
3 c
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frizzled, and cosford, being esteemed the best.

The cob nut is also a useful kind, because it iills

and keeps well, and may suit some situations from
its branches growing more upright than the

other vai-ieties. For large sized fruit the great
cob nut, the Dowton large square nut, and the

Spanish nut, may be selected.

The American hazel nut, corylus Americana, is

also of a very excellent quality. Upwards of a

hundred thousand bushels of foreign nuts are

annually consumed in this country.
The Spanish nuts of the shops are fresh nuts

from Spain; the Barcelona nuts are another vai--

ietj', kiln-dried before expoilation.
The Constantinople nut (corylus cohirna) is a

superior nut to even the best variety of the hazel.

Its flavour is equal, and its size more than double.

It is a round nut, invested with a deep calyx, or

involucre, which covers it almost entirely, and
is very much lobed and fringed at its extremity.

L'Ecluse, a distinguished gardener, brought
the nuts of the corylus colurna from Constantin-

ople, in 1682; and Linnseus states, that in the

Botanical Garden at Leyden there was growing,
in 1736, a fine tree of this species, planted by
L'Ecluse. It was cultivated in England by Ray,
in 1C66. This tree grows naturally in the neigh-
bourhood of Constantinople.
The natural soil of the hazel is a cool, dry

gravelly and sandy loam, and this is the best for

their cultivated state also. Filbert trees are gen-

erally planted in the orchard or in the slips which

surround the kitchen garden. They require

dressing every year, and a supply of manure.

All the sorts can be propagated by grafting, lay-

ers, suckers, and seeds. To preserve the varie-

ties distinct, the best mode of propagating is by
grafting in February or March upon seedling
or sucker stocks of the filbert or hazel. All the

kinds bear principally upon the sides and ends

of the upper young branches, and from small

shoots which proceed from the bases of side

branches cut off the preceding year.

A particular form of tree receives in some parts
of the country, (especially in Kent, where the

culture of the filbert is carried on with advan-

tage) the name of the dwarf productive nut,

though that name indicates rather the mode in

which the tree is trained than the variety to

which it belongs. G enerally speaking, the filbert

is but a low grower; but still considerable ingen-

uity is exerted in keeping it down, it having
been found by general experience that the dwarf-

ing of fruit trees is the most effectual means of

ensuring a large and uniform crop, and fruit of

superior quality. The trees that are dwarfed are

not allowed to exceed seven feet in height; and

they are trimmed in the form of a goblet, with

an open centre, as is generally done with well

managed gooseberry trees. Wlien the tree comes

into proper bearing, this goblet has attained a

diameter of about six feet, which is every season

covered with filberts, both outside and inside.

The nuts are of excellent quality; and it is found

by comparison, that a tree treated in this man-

ner, with the ground regularly hoed and cleaned,

win produce more than those which are planted
in a hedge-row or coppice, and allowed to run

wild in the usual manner.

The Rev. G. Swayne, having had a plantation
of filberts, which for the twenty years of their

existence had produced very little fiiiit, began
to suspect a want of male blossoms. He there-

fore selected a number of catkins from the com-

mon hazel, and suspended them over the scarlet

blossom of his filberts, and the result was, that

the first year he had more fruit than he had

during the twenty preceding ones. To prove
that this was owing to the farina of the male

blossoms, he tried some with and some without

their assistance, and found the fruit produced only
where the male blossonjs had been applied. He

taught this mode to a neighbouring farmer's wife

who liad a row of barren trees, and she was

much delighted to find tlio plan succeed with

these also; and next season sent her instructor

6 lbs. of very fine filberts from four old stunted

trees that had not borne one for many years.

The maturity of the fruit is indicated by the

crop turning brown, and by the nuts, which

have also become brown, readily quitting the

husk. If covered with dry sand, filberts will

keep for several months without shrinking. By
inclosing them in casks perfectly air tight, and

placing them in a cool place, they may also be

preserved for a year or more.

In a rude state of society wild nuts are sup-

posed to have afforded a considerable portion of

the food of man. Even acorns, or the rougher

nut of the oak, are said to have been eaten by
the ancient Britons. Beech mast or nuts are

now used as well as acorns, as an excellent food

for fattening pigs.

The Carob Tree, (ceratonia siliqua.) Natural

family, leguminosm. Polygamia dicecia of Linn.

This tree grows extensively in the south of

Europe, particularly in some provinces of Spain,

of which Valencia is the principal, and bears afi'uit

called the caroh lean, which is an important article

of commerce. It is chiefly used for the feeding

of cattle; but furnishes a nutritive aliment to

the poor in times when there is a scarcity of

bread-corn.

This is generally considered the locust tree of

scripture; and in Spain, where the seeds are eaten,

it is called St John's bread. Ignorance of eastern

manners and natural liistory, professor Martin

observes, induced some persons to fancy that the

locusts on which John the Baptist fed wore the

tender shoots of plants, and that the wild honey
was the pulp of the pod of the carob, whence it

had the name of St John's bread. There is
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better reason to suppose, lie adJs, tliat the shells

of the carol) pod might he the husks which the

prodigal son desired to partake of with the swine.

The tree is very common in the south of Spain;
and the seeds or beans, as they were then called,

often formed the principal food of the British

cavalry horses, during the war of 1811 and 1812.

In our greeen-houses the plant seldom flowere.

CvsnEw Nut, (annacardium occidentale.) Na-

tural family, terelintacem. Enneand. Monogtinia
of Linn.

This is an elegant tree,anative
of Jamaica, bearing panicled

corymbs of sweet-smelling

flowers, succeeded by an edible

fruit of the apple kind, of a yel-
low or red colour. The fruit

has an agreeable subacid flavour,

with some degree of astringency.
The juice expressed and fer-

mented yields a pleasant wine,
and distilled, a spirit is drawn
from it far exceeding arrack or Cashew Nut.

rum. The dried and broken kernels are occa-

sionally imported for mixing with old Jladeira

wine, the flavour of which they greatly im-

prove.
The nut protrudes from one end of the apple.

It is of the size and shape of a hare's kidney, but

is much lai'ger at the end next the fruit than at

the other. The outer shell is of an ash colour,
and very smooth; under this is another which
covers the kernel; between these there is a thick

inflammable oil, which is very caustic: this will

raise blisters on the skin, and has often been very
troublesome to those who have incautiously put
the nuts into their mouths to break the shell.

This oil has been used with great success in eat-

ing off ring worms, cancerous ulcers, and corns;
but it ought to be applied with caution. The
kernel when fresh, has a most delicious taste,

and ai)Ounds with a sweet milky juice, and forms
an ingredient in puddings, &c. When older it

is generally roasted, and in this state is not so

I)roper for weak stomachs. Ground with cacao

it makes an excellent chocolate.

A milky juice exudes from the trunk of the

tree by tapping, which stains linen a deep and
indelible black. A semi-transparent gum is also

produced from this tree, similar to gum Arabic.

The JuviA, (berlliolletia excelsa.) This is

one of the most extraordinaiy fi-uits of South

America, which has been made familiar to ns

principallyby the interestingdescription of Hum-
lioldt. It was first noticed in a geographical
work published in IC.3.3, by Laet, who says that

the weight of this fruit is so enonnous, that, at

the period when it falls, the savages dare not
enter the forests without covering their heads
and shoulders with a strong buckler of wood.
The natives of Esmerelda still describe the danger

which they run, when the fruit falls from a

height of fifty or sixty feet. The triangular

grains which the shell of the jiivia incloses, are

known in commerce under the name of Brazil

nuts; and it has been erroneously thought that

they grow upon the tree in the fonn in which

they are imported.
The tree which produces the juvia is only

about two or three feet in diameter, but it reaches

a height of a hundred and twenty feet. Tlia

fruit is as large as a child's head. Humboldt

justly observes that nothing can give a more
forcible idea of the power of vegetable life in the

equinoctial zone than these enormous ligneous

pericarps. In fifty or sixty daj'S a shell is formed

half an inch in thickness, which it is difficult to

open with the sharpest instrument. The grains
which this shell contains have two distinct en-

velopes. Four or five, and sometimes as many
as eight, of tlieso grains are attached to a cen-

tral membrane. The Capuchin apes (Simia chir-

optes) are exceedingly fond of the almonds of

the juvia; and the noise of the falling fruit ex-

cites their appetites in the highest degree. The
natives say that these animals unite their strength
to break the pericarp with a stone, and thus to

obtain the coveted nuts. Humboldt doubts this;

but he thinks that some of the order of rodcntia,

such as the cama aijitii, are able to open the outer

shell with their sharp teeth applied with un-

wearied pertinacity. When the triangular nuts

are spread on the groxmd, all the animals of the

forest surround them, and dispute their posses-
sion. The Indians, who collect these nuts, say
"it is the feast of the animals, as well as of our-

selves;
"
but they are angry with their rivalry.

The gathering of the juvia is celebrated with re-

joicings, like the vintage of Europe.
The Pistacia Nut, (pistacea officinalis.) The

pistacia tree belongs to the natural family tere-

bintacccB. Dioecia pentandria of Linn. It is

from twenty-five to thirty feet in height, with

heavy tortuous branches, covered with a thick

grayisli bark. The leaves are large, oblong, and
of a coriaceous texture. The male flowers are

minute and scarcely visible, and spring from the

sides of the branches in loose clustere: the female
or fertile flowers are also small, and both are of
a greenish colour. The fruit is a thin shelled,

oval, acuminate nut, about the size of an olive.

These nuts are produced in bunches, and are

commonly in profusion. They are esteemed by
some of a more agreeable flavour than the hazel
nut or almond, and are annually exported to

those parts of Europe where the tree does not
flourish.

This tree is indigenous to Asia Jlinor, and is

particularly abundant in Syria. It is cultivated
to a considerable extent in Sicily, for the sake of
its nuts. It succeeds in dry, stony, calcareous

grounds, but tlu-ives in a sandy or moist soil. In
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forming plantations, care must lie taken to select

ti-ees of different sexes, without wliieh the fruc-

tification is impossible : one male should be al-

lotted to five or six females; and to avoid mis-

takes, young grafted stocks should be procured,
or suckers from the foot of an old tree. The
male flowers are produced first; and some gar-
deners pluck them whilst yet shut, dry them,
and afterwards sprinkle the pollen over the female

tree; but the method usually followed in Sicily,

where the trees are far asunder, is to wait till the

female buds are open, and then to gather bunches

of male blossoms ready to blow; these ai-e stuck

Into a pot of moist mould, and hung upon the

female tree till they are quite dry and empty.
Tlie operation is called tonchearare, and never

falls to produce fructification. Sometimes tlie

gardeners ingraft the male bud upon the female

tree. The wood is hard, resinous, excellent for

fuel, and proper for economical purposes.

According to Plinj', pistacio nuts were first

brought to Rome about the reign of Tiberius by
Vitellus, governor of Syria, and probably the tree

was introduced into Italy at the same period.
It has been long cultivated in Spain, Portugal,
and the south of France; and when protected by
a wall, and favoured by a southern exposure, it

yields fruit even at Paris. It is less delicate than

the orange tree, and thrives in the same soil and

climate with the olive.

The Toupentine Tree, (pistacia tereUnthus,)
is another species of this genus. It yields a

species of turpentine known as the Chios turpen-

tine, whicli is of the consistence of honey; very

tenacious, clear, and almost transparent; of a

whitish yellow colour, and fragrant smell. It is

procured by wounding the bark of the tree in

several places about the month of July, when
the turpentine ooses out, and is scraped off with

a knife. Another species, pistacia Icntiscus, pro-

duces the gum mastic.

CHAP. XL.

TEA, COFPEE, CACAO, HOPS, TOBACCO.

Besides those substances furnished by vegeta-

bles which constitute the food and nourishment

of man, there are others which the refinements

of civilization have added as luxuries, and which

habit has at last rendered essential.

It is a singular enough circumstance that al-

most all these substances, although eagerly

relished after the taste for them has been ac-

quired by habit, are at first repulsive to the na-

tural appetite; that they possess little or no nutri-

tive qualities, and that they belong to that class

of vegetable products called narcotic, which may
be explained by stating that they prodnoo a

powerful influence on the nervous system; and
that if taken in excess, especially before the

system has been accustomed to their influence,

that they ai'e productive of deleterious effects on
the living body.

Notwithstanding this, however, man in all

his progressive stages has a strong craving
for such stimulants. Even in the savage state,

the bowls of intoxicating cava were as eagerly
drained by the South sea islanders, as the infu-

sion of tea by the more refined Chinese; and the

mead and beer of the Scandinavians have only

given place to the coffee and the fumes of to-

bacco of more modern times.

Tea, (ihea.) Natural family camellico. Mon-

adelphia polyandria of Linna;us,

146.

The Tea Plant.

This plant seems to have been known to and

used extensively by the Chinese at a very ancient

period; and although it is not yet two centuries

since it was introduced into Britain, its use here

is now almost universal; not less than 31,829,620
lbs. being consumed annually. Its importation

employs a large capital, and numerous shipping;

and so important is this article reckoned, that

its fall or rise in price is looked upon with anxiety

by the meanest individual in the nation. At its

firet introduction into Europe a great outcry was

raised against it, and many ingenious and refined

speculations were started regarding its insidious

and deleterious effects on the Ixunian constitu-

tion. The origin, or at all events the exaspera-

tion of many diseases, was attributed to its in-

fluence; and many prospective evils were laid to

its charge. Yet, since its introduction, men and

women have lived, and multiplied, and died,

much in the same way as before the leaf ever

crossed the Chinese seas; and although its use

in excess may often have been found deleterious

in particular instances, yet its general effect on

the health and habits of the community may
rather perhaps be estimated as beneficial than

the reverse.

It is not yet accurately ascertained whether

there be more than one species of the tea plant,
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or wlielliei- tlie JifTerent sorts of leaves are only
from vaiictics of the same species.

The tea jilant is a small evergreen shrub, much

branched, and covered with a rough, dark, gray-

bark. The leaves and blossoms are not unlike

the common hawthorn. The leaves are ellip-

tical or lanceolate, entire, alternate, obtusely ser-

rated, veined, and placed on short footstalks.

The calyx is small, smooth, persistent, and di-

vided into five obtuse segments. The flowers

are white, often two or three together on separate

peduncles, and placed at the axilla of the leaves.

Tlie corolla, in one sort, fig. a, has five petals;
in another, fig. b, the petals are more numerous.

The filaments are very numerous, short, and
inserted at the base of the coi'olla. The anthers

are large and j'ellow, the germen roundish, or

triangular. The style trifid, the capsule three-

celled, containing three oblong brown seeds.

Linnaeus describes two distinct species of the

tea plant, founding the distinction on the nura-

bera of the petals. Others have also observed

that the leaves of tea plants diifer considerably
in shape and colour. De Loureird has described

three species, the cochin chinensis, caivtonensis, and
oleosa. The first is a native of Cochin China,
where it is extensively cultivated, and used as a

beverage, and medicinally; the second is the^zao

fhong chd of the Chinese, or souchong of the

Europeans; the third grows in the neighbourhood
of Canton, where an oil obtained from its seed

is used for many domestic purposes. Both the

latter are brown, but more fragrant than the

common green tea, which grows in the province
of To-Kien. Notwithstanding that this author
has described the three species of tea as above,
he says, that on examining the dried flowers of

the green tea brought from the province of Kiang
Si, he observed a great diversity in the number
of the parts of the calyx and corolla; hence, ho

concludes, that all the various teas are derived
from the same botanical species, and that the

diff'erent flavour and appe.arance of teas depend
upon the nature of the soil, the culture, and the
method of preparing the leaves. "This opinion,"

says Dr Woodville,'* "which is founded on the

sportive tendency of the flowers of the tea plant,

clearly shows the fallacy of distinguishing the

bohea and green tea trees by the number of

their petals, which, even in this country, have
been found to vary from three to nine; yet this

circumstance by no means determines the botan-
ical identity of the green and bohea teas; and
while the present narrow and jealous policy of
tlie Chinese continues, many interesting particu-
lars respecting the natural history of tea must
still remain unknown to Europeans.
Dr Abel could not satisfy himself whether

there were two species or one; but is rather in-

*
Jlt'dical I3ot;iiiv.

clined to believe there are two, the lohca, fig. a.

and sasanqua, b. Mr Main says that all the dif-

ferent sorts of tea are produced from the same

kind or variety of the plant. All writers on the

subject are agi-eed that the leaves of the true tea

are adulterated by those of certain other plants.

According toMrMain, small proportions of leaves

of other plants are sometimes added, but care is

taken that it be not detected, as this is consid-

ered a deterioration. These are the leaves of the

fragrant olive, (olca fragrans;) and sometimes

those of the san-cha-yu, (camclia sasanqua).

In the sort called pekoe, small silvery leaves

may be observed, which appear to be those of

the tohunc, (azalea Tiidica) all perfectly harm-

less. The Chinese, however, deny that any of

the latter leaves are ever intermixed. Modern

botanists have abolished the genus thea, and

placed it under the camelia genus. It is curious

that without any knowledge of the sexual sys-

tem, the Chinese have done the same: cha or tcha

is their name of tea, and tcha fan tea flower, that

of camelia.

Perhaps the bohea may be taken as the onlj

species, and the viridis, and others, as varieties.

It is indeed doubtful, says Loudon, whether

even the Chinese themselves know the original

species, because the best varieties obtained from

long experience and cultivation, are called by
them the true white; the wild sort found on the

mountains of Ilo-nan, is called tchaw tcha, or

bastard tea.

The tea plant is indigenous to China and Japan,
The tea districts of China extend from the

twenty-seventh to the thirty-first degree of north

latitude. According to the missionaries, it thrives

in the more northern provinces; and from Kamp-
fer it appears to bo cultivated in Japan, as far

north as latitude 45°. It seems, according to Dr
Abel's observation, to succeed best on the sides

of mountains, where there can be but little ac-

cumulation of vegetable mould. The soils from
which he collected the best specimens consisted

chiefly of sandstone, schistus, or granite. The

plants are i-aised from seeds, which are deposited
in rows four or five feet apart.

The plant will grow in either low or elevated

situations, but always thrives best and furnishes

leaves of the finest quality when produced in

light stony ground. The leaves are gathered
from one to four times during the year, accord-

ing to the age of the, tree. Most commonly there

are three periods of gathering; the first com-
mences about the middle of April; the second

at Jlidsummer; and the last is accomplished dur-

ing August and September. The leaves that are

earliest gathered are of the most delicate colour

and most aromatic flavour, with the least portion
of either fibre or bitterness. Leaves of the second

gathering are of a dull green colour, and have
less valuable qualities than the former; while
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those which are last collected arc of a dark green,
and possess an inferior value. The quality is

farther influenced by the age of the wood on
which the leaves are borne, and by the degree of

exposure to which they have been accustomed;
leaves from young wood, and those most exposed,

being always tlie best.

The leaves, as soon as gathered, arc put into

wide shallow baskets, and placed in the air or

wind, or sunshine, during some hours. They
are then placed on a flat cast iron pan, over a

stove heated with charcoal, from a half to three

quarters of a pound of leaves being operated on
at one time. These leaves are stirred quickly
about with a kind of brush, and are tlien quickly
swept off^ the pan into baskets. The next pro-
cess is that of rolling, which is effected by care-

fully rubbing them between men's hands; after

which they are again put, in larger quantities,
on the pan, and subjected anew to heat, but at

this time to a lower degree than at first, and just
sufficient to dry them efi^ectually without risk of

scorching. This eflfected, the tea is placed on a
table and carefully picked over, every unsightly
or imperfectly dried leaf that is detected being
removed from the rest, in order that the sample
may present a more even and a better appearance
when offered for sale. With some finer sorts of

tea a different manipulation is employed; the

heated plates are dispensed with, and the leaves

are carefully rolled into balls, leaf by leaf, with
the hands.

The names whereby some of the principal sorts

of tea are known in China, are taken from the

places in which they are produced, while others

are distinguished according to the periods of their

gathering, the manner employed in curing, or

other extrinsic circumstances.

Bohea, of which description there are five

kinds, takes its name from the mountain of Vou-

yee, whicli is covered with tea plant.ations. The
earliest gatherings, in this district, is called Sou-

chong, the Chinese name for which is Saatyang;
and Pekoe, called by tlie cultivators hack-ho, or

pack-ho; Congou, Kmigfou, and other commoner
kinds of Bohea tea, are made from the leaves

when in a state of greater maturity. Padres

Souchong, or Pao-sut-tcha, is gathered in the

province where the best green tea is produced.
Tliis kind is esteemed on account of some medi-

cinal virtues which it is supposed to possess.
There are three kinds of green tea, of which

one called hyson, (hayssuen,) is composed of

leaves very carefully picked, and dried with a

less degree of heat than others : it is one-fourth

dearer than souchong. The kind of green tea

which is most abundant is called singlo, which
is the name of a mountain on which it grows,
about one hundred and fifty miles to the south-

ward of Nan-king. Gunpowder tea is made of

tender green leaves, which yet liave attained a

considerable size. Tliiskind is sometimes rolled

into balls by hand, and is very highly esteemed;
it sells for fifteen per cent, more than hyson. It

is a commonly received opinion, that the dis-

tinctive colour of green tea is imparted to it

by slieets of copper, upon which it is dried. For
this belief there is not, however, the smallest

foundation in fact, since copper is never used for

the purpose. Repeated experiments have been

made to discover, by an unerring test, whether
the leaves of green tea contain any impregnation
of copper, but in no case has any trace of this

metal been detected.

The succulent tea leaves are sometimes twisted

into thin rolls or cords, about an inch and a half

or two inches long, and several of these are tied

together by their ends, with coloured silk threads.

This is done with both green and black tea.

The Chinese do not use their tea until it is

about a year old, considering that it is too ac-

tively narcotic when new. Tea is yet older when
it is brought into consumption in England, as,

in addition to the length of time occupied in its

collection, and transport to tliis country, the

East IndiaCompany were obliged by their charter

to have always a supply sufficient for one year's

consumption in their London warehouses; and
this regulation, which enhanced the price to the

consumer, is said to have been made by way of

guarding, in some measure, against the incon-

venience that would attend any interruption to

a trade entirely dependent upon the caprice of

an arbitrary government.
The people of China partake of tea at all tlieir

meals, and frequently at other times of the day.

They drink the infusion prepax-ed in the same
manner as we employ, but they do not mix with

it either sugar or milk. The working classes in

that country are obliged to content themselves

with a very weak infusion. Mr Anderson, in his

narrative of Lord Macartney's embassy, relates

that the natives in attendance never failed to

beg the tea loaves remaining after the Europeans

breakfasted, and with these, after submitting
them again to boiling water, they made a bever-

age which they acknowledged was better than

they could ordinarily obtain.

The tea plant is found in our conservatories,

and in such situations has occasionally put forth

blossoms in this country.
The tea plant, and its use as affording an agree-

able and exhilarating beverage, must have been

familiar to the Chinese from a very early period,

and the following extract would show that even

as an article of traffic with other nations, it was

known so early as the first century of tlie Chris-

tian icra. In an ancient work entitled the Peri-

plmis of the Erythrcean sea, the following passage

occurs, "But there use to come yearly to the

frontier of the Since, a certain people called .Se-

Bata% with a short bociy, broad forehead, flat
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noses, and of a wild aspect. They come with
1

their wives and children, bearing large mats full

of leaves, resembling those of the vine. When
they have arrived on the frontier of the country
of tlie Sinfe, they stop and spend a few days in

festivity, using the mats for lying upon; they
then return to the abode of their countrymen
in the interior. Tlio Sinae next repair to the

place and take up the articles which they left;

and having drawn out the stalks and fibres, they

nicely doul^le the leaves, make them into a cir-

cular.shape, and thrust into them the fibres of

the seeds. Thus three kinds of malabathrurii are

formed; that from the larger leaf is called /ia<7;'0S-

phwrum, that from the middling one mesospkcer-

um, and from tlie smaller microsphosrum." Al-

though Vossius Vincent, and some other writers,

have conjectured this description to refer to the

betel nut, it appears much more likely to allude

to tea.

Tea was first introduced into Europe by the

Dutch East India Company; and about the year

1066, a small quantity was brought from Hol-
land to England, by the lords Aldington and Os-

sory. At first it was sold for sixty shillings per

lb.; and for many years its great price limited

its use only to the most opulent.

According to the experiments of Dr Smith, as

detailed by Cullen, a strong infusion of green tea

has the efl'ect of destroying the sensibility of the

nerves, and the irritability of the muscles; and

by distillation affords an odorous water, which
is powerfully narcotic when long infused: the

leaves also yield a bitter principle, wliich is tan-

nin, known by its eff'ects in forming a black pre-

cipitate with iron.

The recent plant is much more narcotic than
that preserved dried for some time. Before tea

leaves can be used with safety, they must be

subjected to a considerable heat, and kept, as al-

ready stated, in the dry state for at least twelve

months.

Tlie tea manufacture has been prosecuted
within these last three years in Assam, a recently

acquired district to tlie north-east of Bengal, in

our Indian possessions.

According to Mr Bruce, the superintendent's

report, there arc not less thaul20 tea tracts among
the mountains and plains. Some of them are

of considerable extent; one near Jaipore, he
mentions as being from two to three miles in

length : the trees were in most parts as thick as

they could grow, and the ripe seeds strewed the

ground in abundance. One of the largest trees

here was two cubits in circumference, and full

forty cubits in height. The country around is

popuFous, and grain plentiful and cheap; labour
is easily procured, but the mass of the people
are addicted to the pernicious and Inervating use
of opium, which is also raised in the district,
and thus have less energy to exert themselves

than could be desired. A few Chinese tea gather-

ers have been introduced into the country, and

under their direction the manufacture of the vari-

ous sorts of tea has been commenced.

Although, in China, the tea plant is said to

tlirive best on the sides of rather elevated hills,

Mr Bruce thinks that in Assam the trees are

most thriving in the valleys between the jungles,

and on the banks of running streams. The tea

shrubs are six feet and upwards in height; while

in China they seldom exceed three feet. The

Cliinese tea gatherers pluck the leaves squatting

on the ground; but the Hindoos find it a tedious

and tiresome employment, as from the height of

the trees they have to stand erect. By trans-

planting the trees, and denuding them of their

leaves annually, Mr Bruce is of opinion that

the Assam trees which have grown in a rich

soil, and in a state of nature from time im-

memorial, may be gradually reduced to a more

convenient height. Mr Bruce, in his report, al-

ludes not to more than one species or even var-

iety of the tea tree, the different kinds of tea

being described as produced according to the

time and manner of pulling the leaves, and of

drying them.

The light of the sun is found to influence the

colour of the leaf, turning it from a deep green
to a yellow. The more the leaves are plucked
the greater number of them are produced; thus

successive crops are procured; but if the first set

of leaves were not taken off, one might look in

vain for the leaves of a second crop. The tea

made from those leaves grown in the shade, is

inferior to that from leaves exposed to the sun;

the latter are also produced much earlier than

the former. The leaves from the sliadj' tract

give out a more watery liquid when rolled, and

those from the sunny a more glutinous substance.

When the leaves of either are rolled on a sunny

day, they emit less of this liquid than on a rainy

daj'. Thi5 juice decreases as the season advances.

The plants exposed freely to the sun produce
flowers and seed much earlier than those in the

shade, and in greater profusion. They blossom

in July, and the seeds are ripe in November.

Numerous plants are to be seen that by some

accident, either cold or rain, have lost all their

flowers, and commence throwing out fresh flower

buds more abundantly than ever. Thus it is

not unfrequent to see some plants in flower so

late as March, bearing at once the old and the

new seeds, flower buds, and full blown flowers,

all at one and the same time. The rain also

greatly affects the leaves, for some sorts of tea

cannot be made in a rainy day. The leaves for

powchong and mingehew ought to be collected in

the morning of a sunny day, when the dew has

evaporated. The powchong can only be manu-
factured from the leaves of the first crop; but

the mingehew, although it requires tlie same care



302 HISTORY OF THE VEGETABLE KINGDOM.

in making as tlie other, can yet be made from

any crop, provided it is made on a sunny morn-

ing. The Chinese dislike gathering leaves on a

rainy day for any description of tea, and never

will do so unless necessity requires it. The As-
sam season for tea making generally commences
about the middle of March; the second crop in

the middle of May; the third crop about the first

of July; but the time varies according as the rains

set in, sooner or later.

The mode of manufacturing the sycJiee, or

black tea, is as follows. The leaves for this sort

are what are termed the soiichong and powchong.
After they have been gathered and dried in the

sun, they are beaten four different times; they
are then put into baskets, pressed down, and a

cloth put over them. When the leaves become
of a bi'ownish colour by tlie heat they throw

out and liave a peculiar smell, they are then ready
for the pan, the bottom of which is made red

hot. This pan is fixed in masonry, breast high,
and in a sloping position, forming an angle of

forty degrees. Thus the pan being placed on an

inclined plane, the leaves when tossed about in

it cannot escape behind or on the sides, as it is

built high up, but fall out near the edge close to

the manufacturer, and always into his hands, so

as to be swept out easily. When the bottom of

this pan has been made red hot by a wood fire,

the operator puts a cloth to his mouth to prevent

inhaling any of the hot vapour. A man on the

left of him stands ready with a basket of pre-

pared leaves; one or two men stand on his right
with dollahs or shallow baskets, to receive the

leaves from the pan; and another keeps lifting

the hot leaves thrown out of the pan into file

dollah, that they may quickly cool. At a given

signal from the China man, the person with the

basket of prepared leaves seizes a handful and

dashes it as quick as thought into tlie red hot

pan. The China man tosses and turns the crack-

ling leaves in the pan for half a nrinute, then

draws them all out by seizing a few leaves in

each hand, using them by way of a brush, not

one being left behind. They are all caught by
the man with tlie doUah or basket, who, with

his disengaged hand, continues lifting the leaves

and letting them fall again, that they may quickly
cool. Should a leaf be left behind in the pan by
any accident, the cloth that is held ready in his

mouth is applied to brush it out; but all this is

done as quick as lightning. The man that holds

tlie basket of leaves watches the process eagerly,
for no sooner is the last leaf out of the pan than

he dashes in another handful; so that to an ob-

server at a little distance, it appears as if one

man was dashing the leaves in and the other as

fast dashing them out again, so quickly and dex-

terously is this managed. As soon as one basket

has received about four handfuls of the hot leaves

from the pan it is removed, and another basket

placed to receive the leaves, and so on until all

is finished. A good fire of wood is kept under

the pan to keep the bottom red hot, as the suc-

cession of fresh leaves tends greatly to cool it.

The leaves are next rolled up and latched the

same as other teas, and put into the drying basket

for about ten minutes. When a little dry, people
are employed to work and press them in their

hands, in small quantities at a time, for about

half a minute; they are then put into small square

pieces of paper and rolled up; after this they are

put into the drying basket, and permitted to dry

slowly over a gentle fire for some hours, until

the whole is thoroughly dry. This tea is not

sold in the China market, but is used chiefly

as offerings to the priests, or kept for high days
and holidays.
The manufacture of green tea under the direc-

tion of Chinese labourers, at Assam, is as follows.

AU leaves, up to the size of what is called sou-

chong, are taken for the gi-een tea. About three

pounds of the fresh leaves, or sometimes those

that have lain gathered' over night, are cast into

a hot pan, and rolled, and tossed about until they
become too hot for the hand, when they are fur-

ther stirred by pieces of bamboo. They are then

taken from the pan and rolled in dollahs, in a

similar way as the black tea, for about three

minutes. The leaves are then pressed hard be-

tween both hands until they assume a pyramidal

form, and are then placed in open baskets ex-

posed to the sun for a few minutes; these pyra-
mids are then gently opened, and the leaves

spread out to dry. The rolling up and spreading

out is repeated three times in the open air if the

weather be sunny and dry; if rainy, over a fire.

After the third rolling and drying {here is very

little moisture remaining in the leaves. They
are now turned into a hot pan, gently stin-ed and

dried, and from this transferi-ed to a strong bag,

where they undergo great compression by the

hands and feet of the operator. After remaining

a niglit in this bag, the leaves are again emptied

out, gently separated, and for the last time dried

over the fire, till they become quite crisp. In

this state the tea is placed in boxes or bamboo

baskets, where it may remain for months, until

it undergoes the second process, which is as fol-

lows. The boxes being opened, the tea is taken •

out and exposed in large shallow baskets, until

it has become soft enough to roll. It is then put

into cast iron pans, set in brick fire-places, the

same as those used for the sycliee black tea.

The pan is made very hot, and about seven pounds
of the leaves are thrown in at a time, and rubbed

against the sides for a consideralde time. Tlie

pan being placed on an inclined plane the leaves

always come towards the operator, while he

pushes them from him again, moving his hand

backwards and forwards, and pressing on tlia

leaves with some furce with his palms, keeping
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up the jioints of the fingers to prevent their

coining in contact with the hot pan. After one

hour's good rubbing, the leaves are taken out

and thrown into a large coarse bamboo sieve;

from this into a finer one, and again a still finer,

until three sorts of tea have been separated.
' The first or largest sort is put into the funnel of

a wdnnowing machine, which has three divisions

of small traps below to let the tea out. A man
turns the wheel with his right hand, and with

the left regulates the quantity of tea that shall

fall through the wooden funnel above, by a wooden
slide at the bottom. As the tea falls through

gently, and in small quantities, the blast from

the fan blows the smaller particles to the end of

the machine, where they are intercepted by a cir-

cular movable board placed there. The dust and

smaller particles are blown against this board,
and fall out at an opening at the bottom into a

basket placed there as a receptacle. The next

highest tea is blown nearly to the end of the

machine, and falls through a trough on the side

into a basket. This tea is called ymmg hyson.
The next being a little heavier, is not blown

quite so far; it falls through the same trough,
which has a division in the middle near the

centre of the machine. A basket is placed be-

neath to receive the tea which is called hyson.
Tlie next, which is still heavier, falls very near

to the end of the fan; it is in small halls, and is

called gunpowder tea. The heaviest falls still

closer to the fan, and is called big gunpowder.
It is two or three times the size of the gun-

powder, each ball being composed of several

young leaves, adhering firmly together. This

sort is afterwards put into a box, and cut down

by a sharp instrument to the size of gunpowder
tea, with which it is mixed.

The different sorts are next put into fine bam-
boo sieves, and all bad leaves and pieces of sticks

are carefully picked out by women and children,
when it undergoes a second drying in the pans,
and rolling and rubbing as before. A finely

pounded and sifted mixture of indigo and sul-

pliate of lime is now added, in the proportion
of a tea spoonful to 14 lbs. of the leaves, and in-

timately mingled with them in the pan, l)y which
a uniform colour is imparted to the whole. The

indigo imparts the colour, and the sulphate of

lime fixes it; but no additional flavour is hereby
obtained.

Mr Bruce observes, that the leaves both for the

black teas and the green, are plucked from tlie

same trees; and that the difference lies in the

manufacture of the leaves alone.

The green tea gatherers are accommodated with

a small basket each, having a strap passed round
the neck, so as to let the basket hang on the

breast. With one hand the person holds the

branch, and with the other plucks the leaf, one

at a time taking as high as tlie soucliing leaf; a

small piece of the lower end of the leaf is left

for the young leaf to shoot up close to it, and

not a bit of the stalk must be gathered. This

makes the process very tedious. The black tea

maker, on the contrary, plucks the leaves witli
,

great rapidity with both hands, using the fore-

finger and thumb, and collects them in the hol-

low of the hand, emptying them occasionally

into a basket. This process he accomplishes with

inconceivable quickness. The quality of the tea

depends upon the size of the leaves employed,
and their age, and time of plucking.
To damaged black teas, the leaves of the olea

fragrans, or sweet scented olive, and another

aromatic plant, are added, in the proportion of a

pound of these leaves to a box of tea. This

improves the flavour without adding any thing
that is pernicious.

In order to afford some idea of the labour of

tea manufacture, Mr Bruce gives the following
statement. To manufacture 80 lbs. of black tea

per day, 25 tea gatherers are requisite, and 10

driers and sorters. To produce 92 lbs of green

tea, 30 gatherers, and 16 driers and sorters are

requisite. Tliis supposes the day to be fine and

sunny throughout. If rainy, one half may be

deducted.

The produce of all the tea tracts in Assam, in

1839, is estimated at 5274 lbs.; in 1840, at

11,1G0 lbs.

The cultivation of the tea plant has only been

commenced in this district lately. It might be

inci-eased to a very great extent, as the ground
suitable for it is most ample. At present the

quality and quantity of the produce must be in-

fluenced very much by the state of the trees,

and by the labourera employed being as yet not

sufficiently trained to the manufacture.

Mr Bruce saj's, that the Chinese method of

digging a hole and putting in a handful of seeds

of the tea plant, does not succeed so well in As-

sam as putting two or three seeds on small ridges

of earth, and covering them over. As the plants

grow very slender, he advises to put four or five

close together, when they will grow up and form

a liush. Plants raised from seed produce a small

crop in three years; but they do not come to

maturity till six years. It is said they live to

the age of forty or fifty years.*

Coffee, (coffea Arabica.) Natural family
ruhiacecE. Pentandria monogynia of Linnseus.

In the Arabic language, quahouch is the name
for the liquor of coffee; in Turkish co^ncj/, hence
the common name coffee.

The coffee tree is of low stature, seldom ex-

ceeding twelve feet in height; slender, and at the

upper part dividing into long traiKng branches.

The bark is almost smooth, and of a brown
colour. The leaves are elliptical, smooth, entire,

Ellin. Pliil. Journal, 1810,
'i D
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pointed, waved, three to four inclios long, placed

opposite on short footstalks. They are ever-

1«7.

Coffe*.

green, and somewhat resemble those of the Por-

tuguese laurel. The flowers are white, in form
not unlike those of the jessamine. They are

axillary, on short footstalks; or sessile, two or

three together. The calyx is very small, tubular,
and five toothed. The corolla is monopetalous,

funnel-shaped, cut at the limb into five reflexed,

oval, or lanceolate segments. The fmit which
succeeds is a red berry, resembling a cheiry, and

having a pale, insipid, and somewhat glutinous

pulp, inclosing two hard oval seeds, each about
the size of an ordinary pea. One side of tlie seed

is convex, while the other is flat, and has a little

straight furrow inscribed through its longest
dimension

; whilegrowing, the flat sides of the seeds

are towards each other. These seeds are immedi-

ately covered by a cartilaginous membrane,
which has received the name of the parchment.
Some botanists have enumerated two distinct

species of the coffee tree. The c. Arabica, and c.

occidentalis; others, again, are of opinion that the

different sorts are only varieties, resulting from

soil, climate, and mode of culture. The tree is

a native of Arabia Felix, and Ethiopia, and was
first introduced to the notice of Europeans by
Rauwolfius, in 1573; but Alpinus, in 1591, was
the first who scientifically described it. The
Dutch were the first to introduce the plant into

Europe, llaving procured some ben-ies at Mo-

cha, which were carried to Batavia, and there

planted, a specimen was sent to Amsterdam in

the year 1690, by governor Wilson, where it

bore fmit, and produced many young plants.
From these, the East Indies, and most of the

gardens of Europe, were furnished. It was
first cultivated in Britain by bishop Compton, in

1696. In 1714 a plant was presented by the

magistrates of Amsterdam to the French king,
Louis XIV. This plant was pkced at Marley
under the care of the celebrated Jussieu; and
from this source plants were forwarded some

years after to the French islands in the West

Indies, from whence all the coffee plants now
found there derived their origin.

The use of coff'ee as an alimentary infusion

was known in Arabia, where the plant is sup-

posed to have been indigenous, long before the

period just mentioned. All authorities agree in

ascribing its introduction to Megalleddin, mufti

of Aden, in Arabia Felix, who had become ac-

quainted with it in Persia, and had recourse to

it medicinally when he returned to his own

country. The progress which it made was by
no means rapid at first, and it was not until the

year 1654 that coffee was publicly sold at Con-

stantinople. Its use had, in the meanwhile, been

much checked bj' authority of the Syrian govern-
ment on the ground of its alleged intoxicating

qualities: but more probably because of its lead-

ing to social and festive meetings incompatible
with the strictness of Mahommedan discipline.

A similar persecution attended the use of coff'ee

soon after its introduction into the capital of

Turkey, where the ministers of religion having
made it the subject of solemn complaint that the

mosques were deserted while the coffee houses

were crowded, these latter were shut up by order

of the mufti, who employed the police of the

city to prevent any one from drinking coffee.

This prohibition it was found impossible to es-

tablish, so that the government, with that in-

stinctive facility so natural to rulers of convert-

ing to their own advantage the desires and pre-

judicesofthepeople,laida taxuponthesaleofthe

beverage, which produced a considerable revenue.

The consumption of cofi^ee is exceedingly great
in Turkey, and this fact may be in a great mea-
sure accounted for by the strict prohibition which
the Moslem religion lays against the use of wine

and spirituous liquors. So necessary was coff'ee

at one time considered among the people, that

the refusal to supply it in reasonable quantity
to a wife, was reckoned among the legal causes

for a divorce. The Turks drink their coffee very
hot and strong, and without sugar; occasionally

thej^ put in, when boiling, a clove or two bruised,

or a few seeds of starry aniseed, or some of the

lesser cardamunis, or a drop of essence of amber.*

Much uncertainty prevails with respect to the

first introduction of coffee into use in the western

parts of Europe. The Venetians, who traded

much with the Levant, were probably the first

to adopt its use. A letter, written in 1C16 from

Constantinople, by Peter de la Valle, a Vene-

tian, acquaints his correspondentwith the wi'iter's

intention of bringing home to Italy some coffee,

which he speaks of as an article unknown in his

own country. Thirty years after this, some

gentlemen returning from Constantinople to Mar-

seilles, brought with them a supply of this lux-

ury, together with the vessels required for its

preparation; but it was not until 1C71 that the

* Ellis's History of Coffee,
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first house was opened in that city for the sale

of the prepared beverage.
In 1671, an Armenian named Pascal, set up a

coffee house in Paris, but meeting witli little

encouragement he removed to London. He was

succeeded by otlier Armenians and Persians, but

not with much success, for want of address and

proper places to dispose of it; genteel people not

caring to be seen in those places where it was to

be sold. However, not long after, when some

Frenchmen had fitted up for the purpose spa-

clous apartments in an elegant manner, orna-

mented with tapestry, large looking-glasses, pic-

tures, and magnificent lustres, and began to sell

coffee, with tea, chocolate, and other refresh-

ments, they soon became frequented by people
of fashion and men of letters; so that in a short

time the number in Paris increased to three

hundred.

Coffee houses date their origin in London from

an earlier period. The first was opened in George

Yard, Lombard Street, by one Pasqua, a Greek,
who was brought over in 1652 by a Turkey
merchant named Edwards.

The first mention of coffee that occurs in our

statute books, is found in the act 12th Car. ii.

cap. 24, (Anno 1660,) whereby a duty of four-

pence per gallon, to be paid by the maker, was

imposed upon all coffee made and sold; three

years after this, coffee houses were directed to be

licensed by the magistrates at quarter sessions.

Coffee cannot be cultivated to advantage in

climates where the temperature at any time de-

scends below fifty-five degrees of Fahrenheit's

scale. The trees flourish most in new soils on a

gentle slope, where water will not lodge about

the roots. In exposed situations it is necessary
to moderate the scorching heat of the sun by
planting rows of umbrageous trees at certain in-

tervals throughout the field.

Coffee trees are usually raised from seed in

nursery gi'ounds, and are afterwards planted out

at regular distances, which vary according to the

nature of the soil. Where this is very dry or

gravelly, the trees seldom rise higher than six

feet, and may be planted five feet apart; but in

rich soils, where they attain the height of nine

or ten feet, or more, the plants should not be so

crowded, and intervals of eight or ten feet should

be left between them.

It is well known, says Mr Ellis, that coffee

imported from the West Indies does not equal
in its flavour that produced in Arabia and other

parts of the East; and it is commonly imagined
that this inferiority is principally owing to local

causes, and is therefore incapable of being re-

medied. The seed of the West India coffee, from

growing in a richer soil, and more humid atmos-

phere, is larger than that of Arabia. Though
there is reason for believing that the superior

quality of Turkey and East India coffee is not

altogether to be referred to the influences of soil

and climate, but depends, in part at least, upon
the age to which the seeds are kept before they
are brought into consumption. Trees planted in

a light soil, and in dry and elevated spots, pro-

duce smaller hemes, which have a better flavour

than those grown in rich, flat, and moist soils:

the weight of produce yielded by the latter is,

however, double that obtained from the former;

and as the difference in price between the two is

by no means adequate to cover this deficiency

of weight, the interest of the planter naturally

leads him to the production of the largest but

least excellent kind. Mr Ellis further states the

following results of his experience.
New coffee will never parch or mix well, use

what art you will. This proceeds from the

natural clamminess of the juices of the grain,

which requires a space of time proportioned to

its quantity to be wholly destroyed.

The smaller the grain, and the less pulp the

berry has, the better the coffee, and the sooner

it will parch, mix, and acquire a flavour.

The drier the soil, and the wanner the situa-

tion, the better will be the coffee it produces, and

the sooner will it acquire a flavour.

The larger and the more succulent the grain,

the worse it will be; the more clammy, and the

longer in acquiring a flavour.

The worst coffee produced in America will, in

a course of years, not exceeding ten or fourteen,

be as good, parch and mix as well, and have as

high a flavour as the best we now have from

Turkey; but due care should be taken to keep
it in a dry place, and to preserve it properly.

Small grained coffee, produced in a dry soil

and warm situation, will be matured in three

yeara.
The trees begin bearing when they are two

years old; in their third year they are in full

bearing. The produce of a good tree is from 1^
to 2 lbs. of berries. The aspect of a coffee plan-

tation during the period of flowering, which does

not last longer than one or two days, is very in-

teresting. In one night the blossoms expand
themselves so profusely, as to present the same

appearance which has sometimes been witnessed

in England when a casual snow storm at the

close of autumn has loaded the trees while still

furnished with their full complement of foliage.

The mode of culture of coffee in Arabia Felix

is thus described by La Roque. The coffee tree

is there raised from seed, which the natives sow

in nurseries, and plant them out as they have

occasion. They choose for their plantations a

moist shady situation on a small eminence, or at

the foot of the mountains, and take great care

to conduct from the high grounds little rills of

water in small channels to the roots of trees; for

it is absolutely necessary that they should be

constantly watered, in order to produce and ripen
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the fruit. For that purpose, when they remove
or transplant the tree, they make a trench three

feet wide, and five feet deep, which they line or

cover with stones, that the water may the more

readily sink deep into tlie earth with which the

trench is filled, in order to preserve the moisture

from evaporating. When they observe that there

is a good deal of fruit upon the tree, and that it

is nearly ripe, they turn off tlie water from the

roots, to lessen that succulency in the fruit whicli

too much moisture would occasion. In places
much exposed to the south, they plant their coffee

trees in regular lines, sheltered by a kind of

poplar tree, which extends its branches on every
side to a great distance, affording a necessary
shade from the intense heat of the sun. The
seeds are known to be ripe when the berries as-

sume a dark red colour, and if not then gathered
will drop from the trees. The planters in Arabia

do not pluck the fruit, but place cloths for its

reception beneath the trees, which they shake,
and the ripened berries drop readily. These are

afterwards spread upon mats and exposed to the

sun's rays, until perfectly dry, when the husk is

broken with large heavy rollers made either of

wood or of stone. The coffee tlius cleared of

its husk is again dried thoroughly in the sun,
that it may not be liable to heat when packed
for shipment.
The method employed in the West Indies

differs from tliis. Negroes are set to gather such

of the ben'ies as are sufficiently ripe, and for this

purpose are provided each with a canvas bag

having an iron ring or hoop at its mouth to keep
it always distended, and this bag is slung round

the neck so as to leave both hands at liberty. As
often as this bag is filled, the contents are trans-

ferred to a large basket placed conveniently for

the purpose. When the trees are in full bear-

ing, an industrious man will pick three bushels

in a day. If more are gathered, proper care can

Iiardly be exercised in selecting only the berries

that are ripe. It is the usual calculation, that

each bushel of ripe berries will yield ten pounds
weight of merchantable coffee.

In curing coffee it is sometimes usual to ex-

pose the berries to the sun's rays in layers, five

or six inches deep, on a platform. By this means

the pulp ferments in a few days, and having tlius

thrown off a strong acidulous moisture, dries

gradually during about three weeks : the husks

are afterwards separated from the seeds in a mill.

Other planters remove the pulp from the seeds

as soon as the ben'ies are gathered. The pulp-

ing mill used for this purpose consists of a hor-

izontal fluted roller, turned by a crank and act-

ing against a movable breast board, so placed
as to prevent the passage of whole berries between

itself and the roller. The pulp is then separated
from the seeds by washing them, and the latter

are sjiread out in the sun to dry them. It is

then necessary to remove the membranous skin

or parchment, whicli is effected by means of

heavy rollers running in a trough wherein the

seeds are put. This mill is worked by cattle.

The seeds are afterwards winnowed to separate

the chaff, and if any among them appear to have

escaped the action of the roller, they are again

passed through the mill.

The roasting of coffee for use is a process which

requires some nicety; if burned, much of the

fine aromatic flavour will be destroyed, and a

disagreeable bitter taste substituted. The roast-

ing is now usually performed in a cylindrical

vessel which is continually turned upon its axis

over the fire-place, in order to prevent the too

great heating of any one part, and to accomplish
the continual shifting of the contents. Coffee

should never be kept for any length of time after

it has been roasted, and should never be ground
until the moment of its infusion, or some por-
tion of its fine flavour will be dissipated.

The quantity of coffee consumed in Europe is

very great. Humboldt estimates it at nearly

one hundred and twenty millions of pounds, about

one fourth of which is consumed in France.

Since the time that this estimate was made, a

vast increase has been experienced in the use

of coffee in England. This was at first occa-

sioned by the very considerable abatement made
in the rate of duty, and the public taste has

since been continually growing more and more

favourable to its consumption.
More tlian sixty years ago, Dr Fothergill

strenuously urged this reduction of the duty,

predicting the increased consumption which has

actually occurred.

Coffee possesses both an aromatic and narcotic

principle. The flavour and taste which at first

are both rather repulsive, become by habit

agreeable and grateful. Its effects are stimulat-

ing, soothing, and exhilarating, in a calm and

moderate degree, unlike the turbulent effects of

fermented liquors. It is more stimulating than

tea, and to some constitutions proves too heating

and exciting; in general, however, it is grateful

to the stomach, and seems to aid digestion if

taken an hour or two after a full meal. It pos-

sesses little nutritive qualities in itself, though

conjoined with sugar and cream, it may be reck-

oned a nourishing drink. The addition of much

sugar, however, is apt to make the beverage dis-

agree with weak stomachs, and to cause acidity.

Chocolate, or Cacao (tlieolroma cacao).

Natural family hyttneriaccce ; polyadclpMa, decan-

dria, Linnaeus. Linnseus named tliis plant tlieo-

hroma, or "food for the gods," from the excellent

nature of its seeds. The Mexicans call the bev-

erage composed of the pounded seeds, chocolate.

The tree is a very handsome one, about twelve

or sixteen feet high; the ti-unk is upright, and

about five feet long; the wood is light, and of a
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white colour; the hark is brownisli. The leaves

ai-e lanceolate, oblong, bright green, quite entire;

tlie flowers are email, reddisli, and inodorous.

The fruit is smooth, of a yellow or red tinge,

and about tliree inches in diameter; the rind is

fleshy, about half an inch in thickness, flesh-

coloured; within the pulp white, of the consis-

tence of butter, separating from the rind when

ripe, and adhering only to it by filaments, which

penetrate it and reach to the seeds. Hence it is

known when the seeds are ripe, by the rattling
of the capsule when it is shaken. The pulp has

a sweet and not unpleasant taste, with a slight

acidity. It is sucked and eaten raw by the na-

tives. The seeds are about twenty-five in num-

ber; when fresh they are of a flesh colour; ga-
thered before quite ripe they preserve them in

sugar, and thus they are very grateful to the

palate. They quickly lose their power of vege-
tation if taken out of the capsule, but kept in

it they preserve that power for a long time.

The tree bears leaves, flowers, and fniit, all the

year through; but the usual seasons for gathering
the fruit are June and December. In two years
it is above three feet high, and spreads its branches,
not more than five of which are suffered to re-

main: in three years it begins to bear fruit. A
tree yields from two to three pounds of seeds

annually. Tlie seeds are nourishing and agreea-
ble to most people, and are in general use in

South America, and in the West India islands.

The seeds of the cacao were made use of as

money in Mexico, in the time of the Aztec kings,
and this use of them is still partially continued,
the smaller seeds being employed for the pur-

pose. The lowest denomination of coined money
current in Mexico is of the value of about six-

pence; and as there must arise many petty tran-

sactions of business to a lower amount, the con-

venience of these seeds, six of which are reckoned

as of the value of one halfpenny, must needs be

very great.

Cacao is principally used after having been

made into cakes, to which the name of chocolate

is given. The method anciently employed by
the Indians in making these cakes, was simply
to roast the seeds in earthen pots, and after clear-

ing them from the husks, which by reason of

the heat employed could be easily removed, the

naked seeds were bruised between two stones,

and made up with the hands into cakes. The

process at present used l)y Europeans does not

differ greatly from that just described : more
care is taken in grinding the seeds after they are

roasted, so as to convert them into a paste which
is perfectly smooth, and some flavouring ingre-
dients are added, according to the taste of the

people who are to consume the chocolate. Cloves

and cinnamon are much used for this purpose by
tlie Spaniards; other aromatics, and even per-

fumes, siich as mxisk, and ambergris, have some-

I4S.

times been added; but the principal flavouring

ingredient used with cacao is vanilla, a short

notice of which we subjoin. The intimate mix-

ture of these substances having been effected,

the whole is put while yet hot into tin moulds,

where it hardens in cooling, and in this form, if

preserved from the air, it will keep good for a

considerable time. Chocolate is not very much
consumed in England; it is in greater esteem in

France. It forms the ordinary breakfast in Spain;
and in Mexico, according to Humboldt, it is not

considered an object of luxury, but rather of

prime necessity.
Vanilla (vanilla aromatica), belongs to the

natural iaxaWy orchidccB ; gynandria, monandria,
Linnasus. It is a native of IMexico, and of some

parts of India. The Spaniards found its fniit

in use among the Aztecs at the time of their first

invasion of Mexico. At this day, although a

considerable quantity of vanilla pods is collected

in that state for the purpose of exportation, the

people do not themselves employ them in the

manufacture of chocolate, the only use to which

they have ever been anywhere applied, conceiv-

ing them to be possessed of unwholesome pro-

perties.

The vanilla is a climbing

plant; its leaves are lanceo-

late and ribbed, eighteen
inches long,and three inches

broad. Itsflowersarowhite,

intermixed with stripes of

red and yellow colours;

these are succeeded by long
and slender pods, which at

first are green, but become

yellow as they ripen, and

are then collected for use.

contains, besides its numerous seeds, a sub-

stance which is black, oily, and balsamic; when

recently gathered this is humid, and its odour is

said to induce a kind of temporary intoxication.

The pods are harvested during the three latter

months of the year, and are- carefully dried by
exposure to the sun's rays until they are made

waiTO, in which state they are wrapped in wool-

Ion cloths, to promote and absorb evaporation.

By this process the vanilla acquires a black hue,
with a somewhat silvery appearance. Five of

the pods, thus treated, will usually weigh one

ounce. The pods and seeds have a pleasing

smell, somewhat like Peru balsam, or the ton-

quin bean.

The vanilla plant is very easily propagated by
cuttings, as it shoots out roots at every joint;

these, each about a foot in length, are planted at

the root of the tree about which it is intended

to climb. These plants will yield pods in their

third year, and each will continue to furnish

about fifty annually for thirty or forty yeai's.
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What is a singular advantage in that climate, no

insect will attack this plant. They require very
little moisture.

The Hop Plant (humulits lupulusj. Nat.

fam. urticew; dicecia, peiUandria, Linnseus.. The

149.

The Hop.

hop has been cultivated in Europe, from the very
earliest records, for the sake of its flowers, which

are used for preserving beer, and imparting a hit-

ter and narcotic quality to that liquid. Although

indigenous both in Scotland and Ireland, its cul-

ture was not introduced into England till the

reign of Henry VIII., when it was imported
from Flanders. It is little cultivated either in

Ireland or Scotland, owing to the moist nature

of their autumnal seasons. The hop, like all the

dioecious family, bears its flowers on separate

plants ;
the female plant, therefore, is alone cul-

tivated. There are several varieties raised in

Kent and Surrey, as the Flemish, Golding, Can-

terbury. The first is the most hardy, differing

little from the wild plant ;
the second is an im-

proved variety, and highly productive ; but more
liable to the disease of blight than the other.

The hop grows only in rich soils, and prefers a

deep loam with a dry bottom, a sheltered situa-

tion, exposed to the south or south-west, but, at

the same time, not so coniined as to prevent a

free circulation of air. The soil requires to be

well pulverized and manured previously to plant-

ing. In hop districts the ground is generally

trenched, either with the plough or spade. The

mode of planting is generally in rows, six feet

apart, and the same distance in the row. Five,

six, or seven plants are generally placed together
in a circular form, and at a distance of five or

six feet from each other. The plants or cuttings

are procured from the most healthy of the old

shoots; each should have two joints or buds; from

the one which is placed in the ground springs
the root, and from the other the stalk. Some

plant the cuttings at once where they are to re-

main
; and others rear them for a year in nurse-

ries, and then transplant them. An interval

crop of beans or cabbages is generally taken the

first year. The poles are placed to the plants

generally the second j'ear, at first only five or

six feet in length ;
in the third year are substi-

tuted poles of sixteen feet in length, from four

to six poles to each circle of plants, as they now

acquire their perfect dimensions, and come into

full bearing. The Spanish chestnut affords the

most durable wood for poles, and, accordingly,

is much grown in Kent, the chief hop county,
for this purpose. The after culture of the hop
consists in stirring the soil, and keeping it free

from weeds ;
in guiding the shoots to the polos,

and sometimes tying them, for that purpose,
with withered rushes ;

in eradicating any super-
fluous shoots which may arise from the root, and

in raising a small heap of earth over the root, to

prevent any more shoots from rising. Hops are

known to be ready for gathering when the chaffy-

capsules acquire a brown colour and a firm con-

sistence. Each chaflry capsule, or leafed calyx,

contains one seed. Before these are picked, the

poles, with the attached stalks, are pulled up,
and placed horizontally on frames of wood, two

or three poles at a time. The hops are then

picked off by women and children. After being

carefully separated from the leaves and stalks,

they are dropped into a large cloth, hung aU

round within side the frame on tenter hooks.

When the cloth is full the hops are emptied into

a large sack, which is carried home, and the hops
laid on a kiln to be dried. This is always done

as soon as possible after they are picked, as they
are apt to sustain considerable damage, both in

colour and flavour, if allowed to remain long in

sacks in the green state in which they are pulled.

In very warm weather, and when they are pulled

in a moist state, they will often heat in five or

six hours
;
for this reason the kilns are kept con-

stantly at work, both night and day, from the

commencement of the hop harvest till the ter-

mination. The operMion of drying hops is not

materially different from that of drying malt,

and the kilns are of the same construction. The

hops are spread on a hair cloth, from eight to

twelve inches deep, according as the season is dry
or wet, and the hops ripe or immature. When
the ends of the hop stalks become quite shri-

velled and dry, they are taken off the kiln, and

laid on a boarded floor till they become quite

cool, when they are put into bags. The bagging
of hops is performed in the following manner:

In the floor of a room, where the hops are laid

to cool, there is a round hole or trap, equal to

the mouth of a hop bag. After tying a handful

of hops in each of the lower corners of a large

bag, which serve afterwards for handles, the

mouth of the bag is fixed securely to a strong

hoop, which is made to rest on the edges of the

hole; and the bag itself being then dropped

through the trap, the packer goes into it, when

a person, who attends for the purpose, puts in

the hops in small quantities, in order to give the

packer an opportunity of packing and trampling
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them as hard as posslhle. Wlien the hag is filled,

and tlie hops packed in so hard as that it will

hold no more, it is drawn up, unloosed from

the hoop, and the end sewed up, other two

handles having heen previously formed in the

corners, in the manner already mentioned. The

brightest and finest coloured hops are put into

pockets, or fine bagging, and the brown into

coarse or heavy bagging. The former are chiefly

used for making fine ales, and the latter by the

porter brewers. But when hops are intended to

be kept two or three years, they are put into bags
of strong cloth, and finnly pressed so as to ex-

clude the air.

The stripping and sacking of the poles suc-

ceeds to the operation of picking. The shoots

or bind being stripped off sucli poles as are not

decayed, are set up together in a conical pile of

three or four Imndred, the centre of which is

formed by three stout poles bound together a

few feet from the top, and their lower ends

spread out.

The hop crop is liable to great variation, and
to many casualties. In a good season an acre

will produce twenty cwt.; in a bad season only
two or three cwt., and sometimes none. From
ten to twelve cwt. is reckoned an average crop.
The quality is estimated by the abundance or

scarcity of an unctuous clammy powder which
adheres to them, and by their bright yellow
colour.

The expenses of forming a hop plantation are

very great ; but once in bearing, it will continue

so for ten or fifteen years before it requires to

be renewed. The hop culture in England, like

that of the vine in France, is only fitted for cul-

tivators of considei'able capital, who can retain

the produce from years of abundance to those of

scarcity. It is calculated on an average, that the

hop crop fails almost entirely every fifth year,
when the price will rise from £2 to £30 per cwt.

The hop is peculiarly liable to diseases. When
young it is devoured by flies of different kinds ;

at a more advanced stage it is attacked by the

green fly, red spider, and ottor moth, the larvoe

of which prey on every part, even to the roots.

The honey dew often injures the plants, as also

other kinds of bhglit.
The use of hops in beer is to prevent it becom-

ing sour, and to assist in its clarification. This
it does both by its aromatic and narcotic prin-

ciple, as well as by its astringent effects on the

mucilage of the wort.

It is used in medicine. A decoction of the
roots are sodorific, and of the flowers anodyne.
A pillow case stuffed with fresh hops will pro-
cure sleep in some affections of the brain when
other anodynes fail.

The stalk and leaves dye wool yellow; and the

fibrous part of the stalks has been manufactured
into a strong cloth.

Tobacco (nicotiana iabacumj. Nat. fam. so-

lanece; pentandria, monogyma, Linna;us. This

Tobacco,

celebrated plant may properly find a place among
those other narcotics which habit has rendered

almost essential to man. The generic name nico-

tiana is derived from John Nicot of Nismes, in

Languedoc, ambassador from the king of France

to Portugal, who procured the seeds from a

Dutchman, who had obtained them from Flo-

rida. The first plant was said to have been pre-

sented to Catherine de Medicis, whence the

French name herhe a la reine. The common
name tobacco is the appellation of a district in

Jlexico.

The root is annual, large, long, and fibrous ;

the stalk is erect, strong, round, hairy, branched

towards the top, and rises five or six feet in

height ;
the leaves are numerous, large, oblong,

pointed, entire, veined, viscous, of a pale green

colour, without footstalks, and follow the stem

downwards; the bractese are long, linear, and

pointed ; the flowers terminate the stem and

branches in loose clusters or panicles ; the co-

rolla is monopetalous, funnel-shaped, with a long

hairy tube, which gradually swells towards the

limb, where it divides into five folding acute

segments of a reddish colour ; the calyx is hairy,

about half the length of the corolla, and is cut

into five narrow segments; the five filaments are

bent inwards, tapering, and crowned with ob-

long anthera; ;
the germcn is oval, and supports

a long slender style, terminated by a round cleft

stigma; the capsule is oval, and divided into

two cells, which contain many small roundish

seeds. It is indigenous to America, and flowers

in July and August.
There are upwards of twelve species of this

genus; but the kinds cultivated are the n. taba-

cum, and n. rustica, of which the first is greatly

preferred. The taste and even odour of this nar-
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cotic plant are nauseous, and yet it has obtained
a more universal popularity than almost any
other kind of luxury, not even excepting the

famous betel nut of the east. According to Lin-

neus, tobacco was known in Europe from ISGO.

It was brought to England from Tobago in the

West Indies, or Tobasco in Mexico, by Ralph
Lane, in 1586 ; but only the herb for smoking.
Sir Walter Raleigh is said to have first intro-

duced this practice. In the house in wliich he
lived at Islington, are his arms on a shield, with
a tobacco plant on the top. Smoking has con-

sequently been common in Europe for upwai-ds
of two centuries.

Tobacco is a poweiful narcotic and stimulant,

especially acting on the stomach and intestines,

proving both emetic and purgative, and in large
doses extinguishing life. The essential oil ap-

plied to a wound is said by Redi to prove as ef-

fectually fatal as the bite of a viper. The expe-
riments of Albinus do not altogether confirm

this however. The oil occasioned vomiting and
death when given to pigeons. To those persons
not accustomed to its daily use, snuff or tobacco,
taken in any considerable quantity, produces

naiisea, vomiting, feinting fits, and even death.

Habit, however, has rendered its use grateful as

a stimulant, both to the savage and the philoso-

pher ; and the longer it is indulged in, the more
man becomes a slave to its temporary soothing
and exhilarating effects. According to Du Tour,
not less than a hundred volumes have been

written against it, of which a Gennan has pre-
served the titles. Among these works is that of

James I. of England, who violently opposed it.

The Grand Duke of Moscow forbade its entrance

into his territory under pain of the knout for the

first offence, and death for the next. The em-

peror of the Turks, king of Persia, and Pope
Urban VIII. issued similar prohibitions, all of

which were as ridiculous as those which attended

the first introduction of coffee or Jesuit's bark.

At present all the sovereigns of Europe, and

most of those of other parts of the world, derive

a considerable part of their revenue from to-

bacco.

This plant is cultivated in Europe as far north

as Sweden, and is also raised in China, Japan,
and other tropical countries. The common to-

bacco is the kind principally cultivated. The
rustica is reckoned a hardier sort for the climate

of Europe. It has been cultivated in various

parts of Britain ; but is prohibited, partly to en-

courage the American trade, and partly because

it is deemed a too exhausting crop for the soil.

In Germany, most families who have gardens
raise the *. rustica for their own use; l)ut as

they do not know how to manufacture it into

snuff or chewing tobacco, it is not much valued.

Long, in his history of Jamaica, describes the

manner of its cultivation thus : When a regular

plantation of tobacco is intended, several beds

are prepared, well turned up with the hoe. Tlie

seed, on account of its smallness, is mixed with

ashes, and sown upon them a little before the

rainy season. The beds are then raked or

trampled with the feet, to make the seed take

the sooner. The plant appears in two or three

weeks. So soon as they have acquired four

leaves, the strongest are drawn up carefully, and

planted in the tobacco field by a line, at the dis-

tance of about three feet from each plant ; this

is done either with a stick or with the finger.

If no rain falls, it should be watered two or three

times, to make it strike root. Every morning
and evening the plants must be surveyed, in

order to destroy a worm which sometimes in-

vades the bud. When they are gro\\'n about

four or five inches high, they are to be cleared

from weeds and moulded up ; and as soon as

they have eight or nine loaves, and are ready
to put forth a stalk, the top is nipped off, iu

oi-der to make the leaves longer and thicker.

After this the buds, which sprout at the joints

of the leaves, are all plucked, and not a day suf-

fered to pass without examining the leaves, to

destroy a large caterpillar which is sometimes

very destructive to them. When they are fit

for cutting, which is known by the brittleness

of the leaves, they are cut with a knife close to

the ground ;
and after being left to lie there

some little time, ai'e carried to the drying shed,

or house, where the plants are hung >ip by pairs,

upon lines or ropes stretched across, leaving a

space between, that they may not touch one an-

other. In this state they remain to sweat and

dry. When they become perfectly dry, the

leaves are stripped from the stalks and made into

small bundles, tied with another leaf. These

bundles are laid in heaps, and covered with

blankets. Care is taken not to overheat them;
for which reason the heaps are laid open to the

air from time to time, and spread out. This

operation is repeated till no more heat is per-

ceived in the heaps, and the tobacco is then

stored in casks for exportation.
In the manufacture of tobacco the leaves are

first cleansed of any earth or decayed parts;

next they are gently moistened with salt and

water, or water in which salt, along with other

ingredients, has been dissolved, according to the

taste of the fabricator. This liquor is called to-

bacco sauce. The next operation is to remove

the midrib of the leaf; then the leaves are mixed

together, in order to render the quality of what-

ever may be the final application equal ;
next

they are cut into pieces with a fixed knife, and

crisped or curled before a fire. The succeeding

operation is to spin them into cords, or twist

them into rolls, by winding them with a kind of

mill round a stick. Those operations are all per-

formed by the grower ; and in this state of rolls
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tlio article is sent from America to other coun-

tries, where the tobacconists cut it into chaflF-lilie

slireds by a machine like a straw cutter, to be

used as smoking tobacco. They also form it into

small cords for chewing, or dry and grind it for

the various kinds of snulTs. The throe principal

kinds of these are called rappee, Scotch or Span-

ish, and thirds. The first is only granulated,
the second is reduced to a very fine power, and

the third is the siftings of the second sort. The
best Ilavannah segars are made from the leaves

of ». repanda. The Indians of the rocky moun-
tains of North America prepare their tobacco

from the n. quadrivalvis and n. nana.

The moderate use of tobacco, like that of the

other stimulants used by man, may be harmless,
or even, in some respects, and under certain cir-

cumstances of climate, &c., probably beneficial.

Its inordinate use, however, is followed by those

symptoms which characterize the action of all

narcotics on the human body, such as loss of

tone of the digestive organs, debility of the ner-

vous system, and the diseases and premature de-

cay consequent on such. A pallid countenance,

hidigestion, and not unfrequently impaired vi-

sion and loss of sight, follow an undue use of

this herb in whatever way it is taken.

CHAP. XLI.

PLANTS USED FOR CLOTHINO, CORDAGE, &C. FLAX,

HEMP, COTTON, NEW ZEALAND FLAX, &C.

Having in the preceding chapters treated of

those vegetable substances used for the food of

man, we now proceed to describe those which
are employed for clothing and other useful pur-

poses.

Many of the fibrous parts of vegetables possess
considerable tenacity, especially the inner bark
or true liber; and accordingly we find, that,

among rude nations, the prepared bark of trees

constitutes their chief clothing. In moi-e ad-

vanced states of society, the fibres of smaller

plants bleached, and wove into an artificial tex-

ture, form more comfortable and elegant substi-

tutes. In the South sea islands the natives pre-

pare for themselves robes of the inner bark of

trees, having first beat and softened the fibre, and
then sewed the strips together, so as to form a

large cloak. In more northern climes the bark
of the birch and other trees are also occasionally
used along with the skins and furs of animals.
If we endeavour to trace the first origin of woven
garments, we must look to the cradle of all the
arts and inventions of civilized man—to Pales-

tine and Egypt. In the earliest history of the

jiatriarchs we find frequent mention made of
linen garments. Solomon imported flaxen yam

from Egypt, which was woven by his people

into cloth
;
and fine linen is enumerated among

the ornaments of the temple of Jerusalem. He-

rodotus mentions that the Greeks also derived

their linen from Egypt ;
and we find that the

mummies of that singular people were enveloped

in many folds of linen of various textures, ac-

cording to the rank of the persons embalmed ;

some of those envelopes being of a very fine tex-

ture and in wonderful preservation, even after a

lapse of many thousand years.

Herodotus also mentions, that, in the temple

of Minerva at Lindus, in Rhodes, there was kept
a linen corslet of curious workmanship, which

had belonged to Amasis king of Egypt, who

flourished GOO years before the Christian era.

Each thread of this corslet was composed of 3G0

filaments, and it was ornamented with cotton

and gold. Pliny mentions that in his time a

fragment of this cloth still remained, but that

the curious touch of numerous visitors had re-

duced it to a mere relic. At the commencement

of the Christian era, the use of linen was also

well known, not only in Egypt, but in various

parts of Europe. Pliny says, that the flax of

Spain surpassed that of all other nations. He

gives a description of the mode of raising and

preparing flax ;
and it is singular to mark, that

it difl^^rs little from the modern practice. The

Romans preferred the use of woollen garments
even to a late period of their history ; but linen

was used in their domestic establishments, and

employed in making the sails and cordage of

their navy.
Lint (linum usitatissimum), from the Greek

linon, and Latin linum. Natural family, caryo-

pliyllem; pentandria,pentagi/nia, Linnseus. This

is an annual slender upright plant, with fibrous

stalks about the thickness of a crow quill, hol-

low, composed of soft woody matter, and a tough
fibrous rind. The leaves are alternate, long,

narrow, of a greenish gray. At the height oi

two and a half feet the single stem divides into

several footstalks, in which are the flowers, with

delicate blue petals. The ovary is large, globu-

lar, divided into ten cells, each containing a seed

of an oblong form, smooth, shining, and unctu-

ous to the feel, containing a large quantity of

oil and mucilage. The plant thrives best in rich

land; but it will grow on almost any soil. It

impoverishes the ground very much, and, there-

fore, should never be sown two years on the

same place. A field of lint, with its soft silken

foliage and its delicate blue flowers, forms a very
beautiful object ;

and such is the beauty of the

blossom, that it is not unfrequently introduced

as a garden ornament.

It is supposed that this plant was introduced
into Britain some time subsequent to the Nor-
man conquest, as it is not enumerated among the

tithable articles of that period. It was not till

3 E
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tlie year 1175 that flax and hemp were, by the

council of Westminster, included among the

tithable productions from whence the clergy had

their dues.

Notwithstanding that the British government
for many years held out every encouragement
for the cultivation of both flax and hemp in this

country, its production has rather declined than

increased. Indeed, it was found by no means so

profitable a crop for our soils as many other sub-

stances; and as it could readily be procured from

abroad at a cheaper rate, we now wisely depend

upon foreign importation, and devote our fields

to more suitable and less scourging crops ; yet
in some of the counties a considerable quantity
is still raised, both in the north of Ejigland and
in Scotland and Ireland.

Russia, Holland, and America, supply Britain

with flax and hemp seed, as also with consider-

able quantities of the raw products of them. The
flax plant seems to flourish in all varieties of cli-

mate, in cold, in temperate, and in torrid re-

gions. One species yields its products to Europe,
North and South America, Africa, and Asia.

The Hindoos cultivate it for the seed and the

expressed oil alone, rejecting the stalks as useless.

There are numerous species of this plant. The

perennial (I. perenne) may be cultivated for the

same purposes as the other. It has several strong

upright stalks, rising to the height of four or

five feet. The leaves are small^ alternate, nar-

row, and dark green. The flowers are in large
clusters. The fibres are very strong and tena-

cious ; but do not bleach so white, or become so

soft and fine, as the common species.

Although flax is easy of growth, its quality

depends very much on fitness of soil and situa-

tion. Low grounds, and those which have re-

ceived deposits left by the occasional overflow-

ing of rivers, or where water is found not very
far from the surface, are deemed the most favour-

able situations for its culture. It is attributed

to this last circumstance that Zealand produces
the finest flax grown in Holland. Preparatory
to the cultivation of this plant, it is not neces-

sary that the ground should be very deeply fur-

rowed by the plough, but it should be reduced

to a fine friable mould by the repeated use of

the harrow. Two or three bushels of seeds are

required for each acre of ground, if scattered

broad-cast; but half the quantity will produce a

better crop if sown in drills. Care is taken to

distribute the seed evenly, and the earth is then

raked or lightly harrowed over. When flax is

raised to be manufactured into cambric and fine

lawns, double the quantity of seed is sown in the

same space of grouud—the plants growing nearer

to eacli other liave a greater tendency to shoot

up in long slender stalks; and as the same num-
ber of fibres are usually found in each plant,
these will be of course finer in proportion.

The usual time for sowing tlie seed is from the

middle of March to the end of April, and some-

times Ma3'. In some parts of the south of Eu-

rope the cultivators of flax sow part of their crop
in the autumn. This is perliaps a judicious

plan in low latitudes
;
but where the winter is

severe, if this method were pursued, the tender

shoots would be in danger of destruction from

the frost. The plant blooms in June or July,
and is considered ripe and fit for pulling towards

the latter end of August. When the crop gi'ows

short and branchy, it is esteemed more valuable

for seed than for its fibrous bark, and then it is

not gathered until the seeds are at full maturity.
But if the stalks grow straight and long, then all

care of the seed becomes a secondary considera-

tion, and the flax is pulled at tlie most favourable

period for obtaining good fibres. Experience
has shown that when the bloom has just fallen,

when the stalks begin to turn yellow, and before

the leaves fall, the fibres are softer and stronger
than if left standing until the seed is quite ma-
tured.

It has been found from experience, that most

seeds, though not quite mature when gathered,

ripen sufiiciently after being plucked, provided

they be not detached until dry from the parent

plant ;
all the sap which this contains contri-

buting towards farther nourishing and perfecting
the seed.

The Dutch avail themselves of this fact with

regard to their flax crop. After pulling the

plants they stack them. The seed by this means
becomes ripe, while the fibres are collected at the

most favourable period of their gi-owth. They
thus obtain both of the valuable products from

their plants, and supply their less careful neigh-
bours with the seeds.

The plants which have been sown thickly are

liable, if left without support, to bo laid by the

wind, and consequently to be spoiled; provision

is therefore made to prevent this accident. Forked

sticks, a foot and a half or two feet high, are

fixed in the ground in rows three or four feet

asunder. Poles from ten to fifteen feet in length
are then laid horizontally on the sticks, and long

branchy brushwood is placed across these paral-

lel rows of poles; this is laid very thick, and the

vacancies are filled up with smaller brush. Oak
brushwood is never employed for this purpose,
as it is found to tinge the flax. Thus the whole

forms a support and shelter to the plants, which,
as they grow, find an effectual prop in the liang-

ing brushwood. Another more simple and

equally efficacious plan is pursued by some cul-

tivators. Small ropes are extended botli across

and along the fields, intersecting at right angles,
and fastened at their points of intersection; the

whole is propped up by stakes fixed in the

ground, and forms a kind of netting.

After the plants liave been pulled and sorted,
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(liey are eUlier laid vogulaily across the field in

handfuls, raised a little aslant, or are tied loosely
in sheaves, and set upright upon tlieir roots.

Tlie general practice is to leave the plants in the

field twelve or fourteen daj'S after they have Ijeen

gathered in order to dry them. This method
does not meet the approbation of intelligent cul-

tivators, -who consider it most judicious to dis-

l)ense with the drying altogether. In some parts
of France it is the custom to lay the flax on the

ground for only a day or two. In Yorkshire the

sheaves are immediately taken to the watering

jilaee. Flax intended for camhric is never so

much dried, previously to watering, as that which
is employed in the making of lawn, lace, or

tlu'ead.

An experienced flax raiser is careful to sort his

plants after pulling them, jjutting together those

only which are of the same size and quality, as

each kind requires a different treatment iu the

subsequent preparation.
The first ojieration which flax undergoes is

called rippling, and this can be performed equally
well whether the plants be green or dry. This

is done to free the stalk part from the leaves and

seed-pods called holls.

The ripple is a kind of comb, consisting of six,

eight, or ten long triangular teeth, set in a nar-

row piece of wood, so that their bases nearly
touch each other. This being firmly fixed on a

beam of wood, two persons sit, one at each end,
and taking up the handfuls of flax, draw them

repeatedly through the ripple; in a very short

time each handful is by this moans entirely di-

vested of all its leaves and pods.
If the seed of the plants under operation is to

be preserved, a large cloth is spread on the ground
to receive the pods as they fall

;
these are then

spread out in the sun, and when dry and hard

the seeds are carefully sifted and ivinnowed from
the husk. Those which sepai'ate spontaneously
are reserved for sowing. The second and infe-

rior sort is extensively used in the arts, and is

known under the name of lintseed or linseed,

from which linseed oil is obtained.

The delicate fibres of flax intended for cambric

would be injured hy the use of the ripple, and
therefore the stalks are in that case divested of

their seed, pods, and leaves, either by beating
them with a wooden mallet, or by cutting them
off with a wooden knife.

The flax, after being rippled, is placed in wa-
ter to dissolve the gummy sap, by which the

bai'k adheres to the ligneous stalk; to cause ma-

ceration, by promoting a slight fermentation of

those parts which are not fibrous, and conse-

quently to promote the more easy disengagement
of the useful from the useless portion. This is

called water-retting. A difference of opinion
exists as to the superior efficacy of a running
stream or a standing pool for the jnirpose. It is

said that a niniiing stream wastes the flax, while

on the other hand it gives to it a greater dcgr-ee

of wluteness.

Hemp and-flax impart somewhat of a poison-

ous quidity to the water in which they are im-

mersed. It was for a long time asserted, that if

there were any fish in the water they quickly

died; and if cattle were allowed to drink of it,

the draught proved fatal. This may be the case

where a very great quantity is soaked in a small

pool; but where the volume of water employed
is at all considerable, no such effects arc produced.

The exhalations proceeding from hemp and flax,

when under maceration, are indeed very noisome.

The great quantity of hemp soaked every sum-

mer in the lake of Agnano, in the south of Italy,

is even said to increase the malaria of the imme-

diate neighbourhood; but it has never been

known to poison the fish or the frogs, or any
other animal drinking of that water. An act

was passed in the reign of Henry VIII. forbid-

ding the watering of flax and hemp in any river

or common pond, and this act still continues in

force. Canals are therefore generally dug for

the purpose. A canal of four feet in depth, forty

feet long, and six broad, is found of sufficient

extent to water the plants produced in one acre.

The bundles of flax are placed in regular layers

in the pond, and loaded with large pieces of

wood until the whole is immersed in water. Ten

days is about the usual period of their remaining
in this situation, but sometimes a fortnight is

required. The proper time depends on various

circumstances. The state in which the flax was

pulled, whether green or approaching to matu-

rity; the quality and temperature of the water,

all have an eflFect on the length of time required

for watering. It can only be known by trial

when this operation is completed. If the flax

feels soft to the touch, and if the rind separates

easily from the stem, it having become brittle,

then all that was required from the action of the

water has been accomplished; the plants are con-

sequently removed, spread thinly on heath or a

stubble field, and turned about once a week until

completely dry. In this manner of steeping, the

flax soon gives to the water an inky tinge, and

imbibes it again so strongly that much labour is

required in its bleaching, and therefore many
plans have from time to time been proposed to

obviate this objection. It has been recommended,
as a much better method, to subject the flax to

the action of boiling water, or even to boil it for

an hour or more, by which every advantage
would be obtained of macerating the reed or

loon, and separating the juices, while the bad ef-

fects attending long immersion in stagnant pools
would be avoided.

The water-retting for very fine flax is more

carefully perfonned; and in this process the ad-

vantages of running and still water are endea-
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voureJ to be combined. The pit into wliicli the
water is introduced for this purpose is made three

or four months before it is wanted. A pure stream
from a soft spring, or where a small rivulet is

always gently running through; the pit having
only two small apertures at opposite sides for

the ingress and egress of the water. This recep-
tacle should be about five feet deep, narrow, and
of a length proportionate to the quantity of flax

under process. Poles with hooks attached to

them are driven in along the sides, the hooks

being rather below the surface of the water
;
a

long pole, the whole length of the pit, is fixed

into these hooks. The flax is then made into

narrow bundles of about two and a half feet long
and four feet high, and these being Avrapped in

straw, are immersed in the water, where they
are kept securely by means of horizontal cross

poles, which are then introduced between the

long pole and the hooks.

Some cultivators do not steep the flax in wa-

fer, but only spread it on the surface of grass

ground, exposed to the air and moisture, which
is called dew-retti?iff.

As the fibre gains nothing, however, by ma-
ceration in water, it has been proposed, in order

to shorten and simplify the process of separation
from the woody parts, to omit the process of

steeping entirely, and simply to dry and stack

the lint when taken from the field as a crop of

corn. Afterwards, by machinery, the capsules
are separated, and the fibre detached. In this

way there is less loss of seed, and less demand
for labour at a busy season. The fibre has

also all its original strength, part of which must
l)e lost by the process of maceration; and the

hleaching and cleaving it of all colouring and

mucilage must be an easier process from the di-

minished bulk of the material. Two patents
have been taken out for this process, one in 18J 0,

and the other by Messrs. Hill and Bundy, in

1817, the latter of whom also invented an inge-

nious machine for the purpose. This process,

however, has not yet come into general use. On
the first trials it was found that the flax proved
too harsh and rough for the purpose of manufac-

tures; and this objection does not seem to have

been hitherto obviated.

For many ages it was the universal practice to

separate the flax from the useless parts by hand-

machinery, either by beating with mallets, or by
the use of an instrument called a break. Even

now, in those countries where flax is most cul-

tivated, the hand-break is still used.

This instrument is a block of wood, about seven

or eight feet in length, and seven or eight inches

in breadth and thickness. Deep grooves are

inade in the wood, extending through its whole

length, about an inch wide at bottom, and in-

creasing in width in such a manner that the di-

visions thus formed may present rather sharp

edges on the surface. Over this block of wood
another block is fitted, one end of it being made
fast by means of a hinge, and the other shaped
into a handle. This upper block lias two longi-

tudinal edges, so shaped as to enter and fit into

the corresponding grooves of the under part of

the machine.

The person who is to perform the operation of

breaking takes a quantity in his left hand, while

with his right hand he holds the handle of the

upper jaw of the break. The flax being put
between the upper and under part, the former is

raised up and let down several times with all the

force of the operator ;
this breaks the reed with-

out injuring the fibres which surround it, and at

the same time efl^ectually separates these from

the cellular texture which united them, and

which together with them formed the bark. By
putting the flax between the two jaws the

bruised refuse is partially separated from the

fibres.

Some of the smaller particles still remain en-

tangled among the flax ;
to get rid of these, an-

other operation is required which is called scutch-

ing. The scutch, the instrument used for this

purpose, is merely a kind of long wooden bat ;

and the scutching-frame is an upright board,
fastened to a horizontal piece, which latter forms

the foot-board. In the upright piece a semi-

circular incision is made, on which the workman

places the flax, which he holds in one hand,
while with the other he strikes it with the scutch

;

after giving it several strokes, he shakes it, re-

places it on the board, and continues striking

till it is sufliciently clean, and the fibres appear

tolerably straight. The qualification of a good
scutcher is to make as little waste as possible,

while he perfectly cleanses the flax.

This monner of breaking and scutching the

flax is very tedious and laborious. About sev-

enty years ago a more expeditious method was

invented in Scotland, and it has been found so

advantageous, that the hand-break and scutcher

are now seldom used in this country. The in-

vention consists of a mill, having three indented

cylinders placed in contact, and one above the

other. The middle cylinder, by moans of a wa-

ter-wheel, or other motive power, is made to

revolve with a quick motion, which is imparted
to the other two through the intervention of

cogs. The stalks are introduced between the

upper and middle cylinders, a curved surface be-

hind causes the flax to return again between the

middle and lower cylinder, and this operation is

continued till the boon is completely broken.

The upper and under rollers are pressed against

the middle one by means of weights.

The boon being now thoroughly broken, the

fibres are freed from it likewise by means of the

same mill, which gives motion to four anns pro-

jecting from a horizontal nxlo, and so arranged



THE COTTON I'l.ANT. 405

as to strike in a slanting direction on the flax,

imitating as much as possiljle the action of tlie

lianJ-scutcher.

It is evident that this process cannot wholly
free the fibrous parts from the smaller pieces of

the reed, or from the gummy substance which
still adheres to the filaments. To effect the en-

tire disengagement of all extraneous matter, and

to disentangle the fibres from between them-

selves, recourse is had to another operation called

The heckle is a square fi-ame of hard wood,
studded with rows of sharp-pointed iron pins,
about four inches in length, half an inch in cir-

cumference and an inch apart from each other.

The teeth are set in rows, disposed in a quincunx
order. By tliis arrangement they more effectu-

ally divide the flax than if they were placed

square; th;; teeth in that case would scarcely

produce a better effect than a single row. Coarse

or fine heckles are employed according to the

quality ofthe flax
; a coaree one is generally firet

used to disentangle the filaments, and then a

finer one gives to them the last degree of pre-

paration.

The heckle is firmly fixed to a bench before

the workman, who, grasping a handful of flax

in the middle, draws first one side and then the

other through the teeth, till the whole is freed

from all extraneous matter, and presents a series

of smooth distinct filaments. Though this ope-
i-ation IS apparently so simple, much practice and
skill are required to perform it with little waste,
and to produce even and continuoxis fibres.

Flax for cambric and fine lawn is dressed in a

more delicate manner. After only slightly un-

dergoing the process of scutching, it is not then

consigned to the teeth of the heckle, but is merely
scraped and cleansed with a blunt knife, on a

soft skin of leather; thence it is cari'ied to the

spinner, who, with a brush made for the pur-
pose, dresses each parcel previously to spinning
it.

An account was published some j'cars ago, in

Sweden, of a method used in preparing flax so as

to superadd all the finer qualities of cotton to

those of linen fibres. The plants were boiled

for many hours in a mixture of sea-water, birch

ashes, and quicklime ; then washed in the sea,
and being subsequently rubbed and cleansed with

soap, were laid out to bleach. By this process
the flax lost one-half of its weight; but it is

said that its superior quality more than compen-
sated for the deficiency in quantity.

Berthollet likewise made experiments in

bleaching flax, and succeeded in giving to its

fibres the whiteness and softness of cotton. lie

subjected it to the action of chlorine, which in-

deed bleached it effectually, but at the same time

injured its fil)re
; and although a thread was pro-

duced from it of considerable tenacity, yet this

was a most troublesome operation, in consequence
of the shortness of staple.

It was found that this chemical bleaching pro-
cess had the remarkable property of reducing the

finest flax and the coarsest hemp alike to one

unifoiTO fineness of fibre and colour, and that

even the refuse from rope-walks might thus be

made into a substancp valuable in the arts.

The produce from the flax plant is extremely
uncertain in quantity. It is affected by differ-

ence of soil and season, as well as by the degree
of carefulness bestowed on its cultivation and

preparation ; these different circumstances caus-

ing a variation of from 280 to 980 lbs. per acre ;

but thd average crop in the same area may be

estimated at 5G0 to 700 lbs. of clean fibre avail-

able for spinning and weaving.
The quantity of seed produced from an acre of

ground averages from six to eight bushels; some-

times, however, an acre yields ten or twelve

bushels.

The Cotton Plant Cgossi/pium). Natural

i-ATtiWy malvacece ; monodelphia,poli/andria, Lin-

naeus. There are several distinct species of cot-

ton plants, and a great many varieties. Some
are herbaceous annuals, others shrubs of three or

four feet in height, and others again reach the

size of trees of fifteen to twenty feet in height.
The stems are smooth or hairy; leaves cither

three or five lobed, vine-shaped, cordate, blunt,
or lanceolate. The blossom is large, with yel-
low or white petals, and a purplish centre; and
to this succeeds an acuminated pod, which, on

coming to maturity, bursts, and displays a pro-
fusion of white or yellowish down that forms
the cotton of commerce. In the centre of this

down are contained the seeds, varying in num-
ber from ten to thirty, according to the species,
of a dark brown colour, and of an oleaginous na-

ture.

The early history of the cotton plant is in-

volved in obscurity, nor can we now ascertain

in what region of the globe it was first cultivated

and applied to purposes of domestic use. Hero-

dotus, who had travelled into Egypt, and was
familiar with its productions, does not describe

the cotton plant as existing there, but gives some
obscure hints of such a plant being in use in

India. The inhabitants of India, says he, pos-
sess a kind of plant which, instead of fruit, ])ro-

duces wool of a finer and better qxiality than
that of sheep ;

of this the natives make their

clothes. When describing the corslet of Amasis,
he accordingly designates cotton under the name
of tree-wool, a combination of terms which the

Germans use for the same substance at this

daj-. His particularly detailing the linen gar-
ments of the Egyptians, and their mode of weav-

ing linen cloth, as differing from that of the

Greeks, while he omits all mention of the manu-
facture of cotton garments, would lead us to sup



406 HISTORY OF THE VEGETABLE KINGDOM.

pose that this latter—the cotton plant, was un-

known to the Ep;yptians ; and that if they pos-
sessed cotton cloth at all, it was imported from

India. The absence of all appearance of cotton

araid the profusion of linen cloths which enve-

lope their mummies, would also confirm the sup-

position, that, if not unknown, at least cotton

cloth was extremely rare among them.

Pliny, however, in his work on Natural His-

tory, describes the cotton plant as a small shrub

growing in Upper Egypt, called by some xi/lon,

and by others ffossypium, the seeds of whioli are

suiTOunded by a soft downy substance of a dazz-

ling whiteness, -and which is manufactured into

a cloth much esteemed by the Egyptian priests.

This was five centuries after the time in which
Herodotus wrote, and during this period the

plant may have become more common.
In the present day the cotton plant is culti-

vated to a considerable extent in the Levant.

From Pliny's account it would not appear that

cotton was much used at Home, even in the first

century of the Christian era, nor for many cen-

turies afterwards was its use introduced into

Europe. But in the nintli century the Arabians,
who were then in possession of Egypt, appear to

have used cotton cloth for their ordinary gar-

ments ;
for one of the first remarks of two Ara-

bian travellers, who went to China at that pe-

riod, was, that the Chinese, instead of wearing
cotton as they and their countrymen did, chiefly

used silk stuffs.

It is px'obable, then, that the cotton plant first

came from Persia to Egypt, from thence it spread

into Asia Minor, and latterly to the islands of the

Archipelago. In the time of Tournefort, wlio

visited these islands, Milo was celebrated for its

cotton. The cotton now raised in small quan-

tity in the Cyclades possesses that dazzling

whiteness which Pliny describes as the property
of the Egyptian cotton.

It is a question not now easily solved, whether

the cotton plant was originally a native of the

West India islands and the continent of America.

It is said that a species of cotton is found grow-

ing wild in some parts of America, distinct from

that which the European settlers introduced

from the old world
;
and it is also affirmed that

the Mexicans, when first discovered, wore cot-

ton garments stained with most vivid and bril-

liant colours, an art practised by the Aztecs,

but which is now entirely lost. Tliere can be

no doubt, however, but thqt the colonists who
took possession of the southern states of North

America, disregarding the native productions of

the soil, introduced the cotton plant from Smyr-
na at an early period of their settlement, and

its culture has continued and greatly extended

ever since. In Georgia the most abundant crops
are annually produced of very superior cotton,
known for tlie length and fineness of its lihre.

According to Humboldt, the cultivation of tlie

cotton plant in the United States, has increased

in a prodigious ratio, and the production of cot-

ton continues to be an object with tlie Americana
of growing importance.

" Sea Island
" and

"Upland" cotton are the terms used in com-
merce to designate the cotton which comes fron\

Georgia.
" These hieroglyphics in the Liverpool

News," are fully explained in Captain Basil

Hall's entertaining narrative of his travels in

North America.

Near the Georgian coast are several small

islands. It is on these insular spots that the

finest cotton is grown, and from these it takes

its name, wliich, however, is borrowed, in order

to class under the same head cotton raised at va-

rious places on the main coast, and also in the

swampy regions bordering on most of the great

rivers. Tliat which grows fartlier from the sea,

and at a higher level, has acquired the name of

upland cotton, and is of inferior quality.

The cotton tree is cultivated in most of the

West India islands ;
and in South America this

branch of agriculture has long been an object of

attention. Until a very recent period, cotton

formed one of the principal articles of exporta-
tion from Demerara; but its increased and

cheaper production in many other countries has^

notwithstanding the great and constantly in-

creasing demand, lowered its price so consider-

ably, that the Demerara planters have found it

more to their advantage gradually to convert

their cotton into sugar plantations. Much, how-

ever, is still grown in other parts of Guiana, and

is known in commerce as Demerai'a cotton.

Among other nations, the Egyptians have,

within the last few years, enormously increased

the production of this article, and have become

formidable rivals to other cotton cultivators. A
very large quantity of an excellent quality is

ammally exported thence, to the great prejudice
of the Smyrna and other markets.

In 1825 more than a hundred thousand bags
of cotton were exported from Egypt to Great

Britain
;
and although the supply has not con-

tinued so excessive as in that year of excitement

and speculation, yet the importation thence still

continues much beyond that from the whole

West India islands. In the same year, and in

182G and 1827, the exports of Egyptian cotton

to France, entii-cly through the port of Marseil-

les, were immense. In 1828 antl 1829 there was

a glut. The immense department of the laza-

retto of Marseilles, devoted to the reception of

this and other products from plague countries,

was then literally crammed with Egyptian cot-

ton.

The cultivation of cotton is very extensively

pursued in China; and in the time of Alexander

the Great it was grown and spun in the Peiij-ab.

This valuable indigenous production diil not be-
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come an article of coramci'ce from the IiiJics to

this country until many years after the British

had possessed their widely-extending eastern ter-

ritory. It must be remembered, however, that

antecedent to tliis period, though the Europeans
did not import raw cotton from the East Indies,

they imported a vast quantity of muslins and

other manufactured cotton stuffs, which were

superior to what we could produce until we
called in the aid of machinery.
When the enterprising French traveller Ber-

nier was in Ilindostan (about the year 1CC6),

Bengal was the mart for these cotton goods.
" There is in Bengal," says he,

" such a quantity
of cotton and silks, that the kingdom may ))e

called the common storehouse for those two
kinds of merchandize, not of Ilindostan only,
but of all the neighbouring kingdoms, and even

of Europe. I have been sometimes amazed at

tho vast quantity of cotton cloths of every sort,

fine and coarse, white and coloured, which the

Dutch alone export to different places, especially
to Japan and Europe. The English, the Por-

tuguese, and the native merchants, deal also in

these articles to a considerable extent."

The first importation of raw cotton from the

East Indies into England did not take place until

tlie year 1798, and it was not even then imported

by the chartered company, but by privileged
merchants. The first cargo of this material

which was brought to London was valued in

India at £10,000, and it cleared the large sum
of £50,000, having been sold at 2s. 2d. per lb.

During the following year tlie price fell to lOd.;
and the cotton of India is now the lowest priced
that is brought to the English market. It can

at present be purchased at Gfrf. to 7^d. per lb.,

while the best cotton from Georgia commands
from Is. 4^d. to Is. 6d. per lb. Notwithstanding
this very low price of East India cotton, a con-

siderable quantity is still annually shipped to this

country, where, in 18.32, more than 35,000,000
lbs. were retained for home consumption.
During the late war, when it was the policy

of the French ruler to render his country inde-

pen dent of foreign commerce, efforts were made

by him to introduce the cultivation of cotton

into Italy, Corsica, and some of the southern

parts of France. The attempt was attended by
partial success as long as other supplies were cut

off; but as soon as the cessation of warfare hap-
pily restored freedom to commerce, the culture

of cotton was gradually abandoned, since the

product obtained could not at all compete witli

that of foreign growth, as regarded either price
or quality.

The part of Italy where the cultivation of cot-

ton was most successful was the kingdom of

Naples, particularly in that fine plain which ex-
tends between Mount Vesuvius, the sea, and the
Tifate mountains by Castellamare. Here a new

and important trade was created, and carried on

successfully as long as the continental system
was in force, cliicfly by French and Swiss mer-

chants, who had establishments for the purpose

at the neighbouring towns of La Torre dell'An-

nunziata and La Torre del Greco. These estab-

lishments closed with the coercive system that

had produced them, and generally to the ruin of

those who had largely engaged in them. Some
small quantities of cotton are still produced there;

but of late years it has only been used in the

very limited manufactories of the Neapolitan

kingdom, and not exported.
An eminent spinner of Manchester, in the j'car

1824, imported a small quantity of this Neapo-
litan cotton by way of experiment. The defect,

as compared with the American cotton, was the

shortness of its fibres. During the eruption of

Vesuvius in 1822, some of these cotton grounds
suffered much, from being covered to the depth
of twelve or fifteen inches by a dry impalpable

powder ejected by tho volcano.

The Neapolitan cotton was known in com-

merce by the name of cotton of Castellamare.

The agriculturists of the kingdom had also be-

gun to cultivate cotton in some districts of Apu-
lia, under very favourable circumstances of soil

and climate, but had made no great progress

when the system of Bonaparte fell. In 1824 all

these Apulian cotton grounds
'

bore wheat and

Indian corn.

About the commencement of the present cen-

tury the cultivation of the cotton plant had been

introduced with success into the southern parts
of Spain, by Mr Kirkpati'ick, while acting as

consul for the United States of America at Ma-

laga. The environs of the village of Churriana,
at the foot of La Sierra de Mijas, which before

had been an uncultivated waste, was converted

by him into a flourishing cotton jJantation.

Success in this apparently unpromising situation

caused the cultivation of the plant to be quickly
extended from Motril to Almeira, along the coast

of the Mediterranean sea ; and the pursuit has

become at once a beneficial employment for na-

tive industry, and a source of considerable foreign
commerce.

When thoFrench armies occupied the southern

parts of Spain, in 1810, the exportation of cot-

ton was so considerable as to lead the French

government to suspect that the whole of that

which went xinder the name of Spanish cotton

was not the produce of Spain. Orders were

therefore received by the military authorities to

institute inquiries concerning the cotton planta-
tions at Malaga, and to ascertain the quantity
which these actually furnished.

Restricted in the exportation of his produce,
the indefatigable Kirkpatrick transferred his

energies to the erection of spinning factories, and

3,000 workmen were soon employed in a village.
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which only a few years before had been a mise-

rable hamlet. But popular commotions, and the

occupation by hostile troops, were not favourable

to the continued prosperity of the peaceful arts ;

and so soon as the French troops had evacuated

this part of Spain, the prejudiced populace, either

instigated by a blind fury, or more probably in-

cited by the agents of those who criminally in-

dulged in political animosities, not only destroyed
the factories, but even tore up the cotton plants,
and thus, to all appearance, entirely dried up the

source of prosperity to a place which had only
existed from the profitable employment fur-

nislied by this branch of industry.

Notwithstanding, however, its apparently total

destruction, the cultivation of cotton had been

found too advantageous to be altogether aban-

doned by those persons who had formerly pros-

pered through its means
;
and as soon as the op-

portunity was offered by returning tranquillity,

plantations again tlourished on the coast of Gra-

nada, cotton being now produced in abundance,
and of excellent quality, at Motril and through
the surrounding country.

The Herbaceous Cotton Plant (gossypium

herhaceum) is the only species cultivated in Eu-

a Barbadoeb Cotton ; & Ilerbnceous.

rope, and is the kind most generally cultivated

in other countries also. It is an annual plant,
and grows to the height of about twenty inches.

The stem is smooth ;
the leaves with five round

lobes, and glandular beneath. The flower is

composed of large yellow petals, with a purple
centre. The pod is about the size of a walnut

;

and when mature the external covering bursts,
and displays the soft downy fibres of the cotton.

This species is supposed to be a native of Persia,
and is grown extensively throughout Asia Minor,
some parts of America, and in the Mediteiranean

islands. In the Levant it is sown, in well pre-

pared land, in March, in lines about three feet

apart, and the patches of seeds two feet distant

in the lines. The plants when they come up
are thinned out to two or three in one place, and

the earth is stirred up by a one-horse pIo\igh, or

by manual labour with hoes, and irrij^aW once

or twice a week by directing the water along

Cotton Flower and Tod.

the furrows betvv-een the rows. The flowering

season is generally over about the middle of Sep-

tember, and then the ends of the shoots are

picked off^ to determine the sap to the capsules.

These are collected by the hand as they ripen, a

tedious process, which lasts till the end of No-

vember. The cotton is then separated from the

seeds, also by the hand ; the former is packed in

bales for the market ;
the latter are bruised, and

an oil extracted from them. In the Levant the

seeds are also used as food.

The Barbadoes, or Indian Cotton (g. Barba-

densej. The herbaceous stem rises to the height
of ten or twelve feet. The leaves grow upon

long hairy foot-stalks, and are divided into deep

lobes, the lower leaves having five, and the upper

generally three lobes. This plant is a native of

India, from whence it was transplanted to the

West India islands, where it is extensively

raised.

In Barbadoes, according to Mr Long, this plant
is sown, in rows about five feet asunder, at the

end of September, or the beginning of October,

at first but slightly covered, but after the plant

springs up, the root is well moulded. The soil

should not be stiff nor shallow, as this plant has

a tap root. The ground is then hoed frequently,

and kept very free of weeds, until the young

plants rise to a moderate height. It grows from

four to six feet in height, and produces two crops

annually; the first in eight months from the

time of sowing the seed; the second within four

months after the first, and the produce of each

plant is reckoned about one pound weight. The

branches are pruned and trimmed after the first

gathering; and if the growth is over Inxuriant,

pruning should be practised earlier. When great

part of the pods are expanded, the wool is picked,

and afterwards cleaned from the seeds by a ma-

chine called a gin, composed of two or three
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smooth wooden rollei"s, of uljout nn inch diame-

ter, ranged horizontally, close and parallel to

each other in a frame
;
at each extremity they

are toothed or channelled longitudinally, corre-

sponding one with the other; and the central

roller being moved with a treddle or foot-lathe,

resembling that of a knife-grinder, makes the

other two revolve in contrary directions. The

cotton is laid, in small quantities at a time, upon
these rollers whilst they are in motion, and

readily pressing between them, drops into a sack

placed underneath to receive it, leaving the seeds

which are too large to pass with it behind. The

cotton thus separated from the seeds is afterwards

hand-picked and cleansed thoroughly from any
little particles of the pods or other substances

which may be adhering to it. It is then stowed

in large bags, where it is well trod down that it

may be close and compact, each bag containing
300 lbs. An acre may be expected to produce
from 240 to 300 lbs. of cotton.

The Tree Cotton (g. arboremn). This, as the

name implies, assumes the form of a tree, and

reaches the height of fifteen to twenty feet if left

unpruned. The leaves are five-lobed, spear-

shaped, and grow on hairy petioles. It is a na-

tive of India, and probably the same as seen by
Marco Polo at Guizerat. "

Cotton," says this

observant traveller,
"

is produced here in large

quantities from a tree that is about six yards in

height, and bears during twenty years ;
but the

cotton taken from trees of that age is not adapted
for spiiming, but only for quilting."

The Vine-leaved Cotton (g. mtifolium). In

this species the leaves resemble those of the vine.

This is also indigenous to the East Indies, and is

the kind chiefly cultivated at the Mauritius.

The Ifairi/ Cotton (g. Jtirsutum). The stalk

is herbaceous, with lateral branches, about three

feet in height, and covered with a thick down.
The upper leaves are undivided and cordate; the

lower divided into three and sometimes five

lobes, and covered with hair. This plant is bi-

ennial, and in warm situations even perennial.
It is said to be indigenoustoSonth America, and

is occasionally grown in the West Indies.

The Spotted-harked Cotton (g. religiosum).
The bark and petioles of this shrub are spotted
with black; the leaves are three and five lobed.

The Silk Cotton Tree (g. homhyx ceita). This

is one of the tallest of oriental trees. Its stem

is of a reddish colour, and hairy or prickly. The
leaves are palmate, divided into five lobes. The
flowers are first white, then they change to rose

colour, and finally become red. Lamarck sup-

poses this tree was indigenous to the lower lati-

tudes of America. The wood is very light, and
not much valued except for the construction of

canoes. The trunk is very large, and when hol-

from 6 to 12 cwt. each. When sawn into hoards

and well saturated with lime water, it bears ex-

posure to the weather for many years. It is also

fonned into laths for roofs and other domestic

purposes in the West Indies. The seed capsule

contains a down of a coarser quality than the

other cottons.

This tree is cultivated in the JIauritius, where

there are two varieties, one producing a white,

and the other a yellowish brown cotton.
^

A cot-

ton of this colour is also cultivated in China, and

forms the cloth called Nankin.

These are a few of what are perhaps distinct

species. The varieties of the cotton plant are,

however, exceedingly numerous. Dr Rohr, an

extensive cultivator of cotton in the island of

St Croix, who paid much attention to the sub-

ject, enumerates upwards of thirty species ;
and

Mr Bennet, a cultivator in Tobago, remarked

more than one hundred varieties. Dr Rohr con-

siders the different forms of the seeds as distinc-

tive of the different kinds of plants, and classi-

fies them accordingly. Others again consider

the distinctive difi'erence to reside in the shape

of the seed-pod, the number of its divisions, or

the manner and time in which the cotton is re-

tained in its place after the bursting of the pod ;

while others believe the only circumstances wor-

thy of attention in the classification to be those

which regard the staple or fibre.

Very white cotton is not considered the best
;

a slightly yellow tinge, when not the effect of

accidental moisture or of an inclement season,

is indicative of greater fineness.

The number of seeds in one pod vary accord-

ing to the different species; the pods of some

containing only ten or twelve seeds, others as

many as thirty ; while in all there is a marked

difference in colour, shape, and size.

The shrub which grows wild in many parts of

the West Indies, especially in low and marshy

grounds, has a rough black seed. The cotton of

this is in colour a pale red, and is of so short a

fibre that it cannot be spun ;
in consequence, it

is scarcely worth the trouble of gathering, and

what little is ])icked up is used for stuffing mat-

tresses and pillows. Among other varieties, the

Brazil and the Guiana cottons bear the same kind

of seed as the wild species, differing slightly in

shape ;
these are both nearly alike as to the

quality of their produce. The Guiana is, after

the "Sea Island cotton," the most esteemed in

Europe, on account of its colour and fineness,

and the length and strength of its staple and

fibre
;

it is likewise extremely productive, as it

furnishes two gatherings in the year. It is far-

ther valuable, as the seeds of this kind conglo-

merate, or adhere firmly to each other in the pod,
and are easily separated from the cotton. This

variety requires a moist soil, such as generally
lowed out makes canoes capable of containing
from fifteen to twenty hogsheads of sugar, of predominates in Dutch Guiana,

3 F
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The Iiulian cotton has a dark brown seed

streaked with bhiok ; this cotton is very white,
and finer than tliat of Guiana, but not so pro-
ductive. Six other varieties bear nearly the

same description of seed, among which is the

Siam, so noted in the West Indies as being

neai'ly equal to silk in beauty and fineness. It

is of a brilliant whiteness, and its fibres ai'e very

fine, long, and elastic. This variety produces
twice in the year, but does not bear a great quan-

tity. It is not much cultivated, because it can-

not be cleansed without extreme difficulty ; the

seed being entirely covered with a kind of green
moss or hair, cannot be separated from the cot-

ton by any machine, and not even by the liand

without much labour and care.

The cotton of Cura^oa and that of St Domingo
liave small seeds, the sui'fhce of which is thinly
covered with a few short hairs or a thin beard.

This kind is of a very tolerable quality.
Tlie seeds of the Jamaica cotton are perfectly

smooth, but so brittle as to break in the process
of separating them from their downy envelope.
The fibre is coarse but strong ;

and this would

be considered of a very useful quality if it could

be better cleansed. Little or scarcely any cotton

is at present grown in Jamaica compared to the

quantity which was produced there a few years
back

;
but it was always considered as one of the

worst cottons in the Englisli market, in conse-

quence of the planters' persisting in the cultiva-

tion of a species which could not, without hand

labour, be properly divested of its seed
;

it was

always exported mixed with pieces of these, and

was therefore known by the technical tenn foul
cotton.

Of all the species of cotton the annual herba-

ceous plant yields the most valuable produce.
The " Sea Island cotton," imported into England
from Georgia, bears a price double to that im-

ported from any other country. The Persian

cotton has long been celebrated for its superior

quality ; and the concuiTCnt testimonies of many
travellers show, that where this species is culti-

vated in other parts of the globe it is equally ex-

cellent. But the additional labour and conse-

quent expense attendant on its cultivation, as

well as its not being equally adapted to all soils,

afford perhaps sufficient reasons why it is not

more generally adopted. This species is culti-

vated in China, but not in sufficient quantities
for the home consumption, as they import this

article largely from India.

The quantity of cotton which each plant yields
is as various as its quality. Accordingly, there

are scarcely two concurrent opinions to be col-

lected on this suliJL'ct. Tlie average produce per

English acre is recltnned by different writers at

various quantities, varying from one hundred
and fifty to two hundred and seventy pounds of

picked cotton.

Tlic cotton plant will grow in most situationa

and soils, and is cultivated with very little trouble

or expense. According to Humboldt the larger

species, which attain to the magnitude of trees,

require a mean annual temperature of G8° Fahr.;
the shrubby kind may be cultivated witli suc-

cess under a mean temperature of 60° to G4°,

and may therefore be propagated as for as lati-

tude 40°. This plant is indeed cultivated in the

neiglibourhood of Astracan, the latitude of whicli

is 46°. Some species flourish best in the neigh-
bourhood of the sea; others again are injured by
this proximity. The Pernambuco cotton, which

is the finest in Brazil, is of the latter kind, and

the planters find that in proportion as they re-

cede from the coast the quality of the cotton is

improved; they are, in consequence, every year

penetrating more into the interior, and they

always obtain a ready market for their produce,
as the dealers follow their footsteps, and settk

where they settle.

Open situations and a strong soil moderately

dry and warm are most congenial to some spe-

cies, wliile others thrive better in a moist and

deep soil.

In selecting seed for a plantation, therefore,

care should be used to adapt it to the soil and

situation in which it is to be cultivated. Pre-

viously to sowing them the seeds should be

wholly divested of every particle of cotton fibre,

and then steeped in water during some hours;

tliey are afterwards rolled in sand or any light

earth, in order entirely to separate them from

each other. Tliis process is considered very
much to accelerate their germination. The time

for sowing in the West Ijidies is usually from

May to September, both months inclusive. Tlie

ground is well prepared and manured, and then

liolesare made some inches deep and about three

feet apart from each other. Eight or ten seeds

are generally dropped in each hole, because some

of tlicm are liable to be destroyed by a grub or

worm, and others to rot in the ground; besides

which, a superfuity of plants is required to re-

place the ravages which arc sometimes commit-

ted by caterpillars on the tender shoots. The
seeds being covered with earth, it is generally

expected, and especially if tliere have been any
rain to hasten the germination, that the plants

will begin to make their appearance in about

eight days. In some situations, when the weather

has been very dry, a much longer time elapses.

At about the end of six weeks the ground is

carefully weeded, and those plants which are

the weakest are drawn out, only two or three

being left in each hole. When the plants are

about three or four months old they are again
cleaned and thinned, and the stems and branches

are pruned, or, as it is called, topped, an inch,

or more, of the plants being broken off from the

cn<l of each shoot. Occasionally some of the
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lower leaves are also taken off. Tlie>;e cares

from time to time should be continued till the

period of flowering. The time of the seeds

coming to maturity varies according to the

climate and the species of tlie plant. When
the season has been favourable, tlie cotton is

generally fit for pulling about seven or eight

months after it has been sown. This period is,

however, well indicated by the spontaneous

bursting of the capsule or seed-pod. The plan-

tations at this time are said to present a very

pleasing appearance. The glossy dark green
leaves finely contrast with the white globular
forms profusely scattered over the plant. In

the East the produce is gathered by taking off

the whole of the pod. In other parts, and this

is the more general practice, the seeds and cotton

are taken away, leaving the empty husks. The
first is, of course, mucli the most expeditious

method, but it has a very serious disadvantage.
The outer part breaks in minute pieces, and
thus mixes with the cotton, which cannot be

freed from it without much time and difficulty.

Whichever method is pursued, this work is

always performed in the morning before sunrise,

as soon as possible after the cotton displaj'S itself;

because long exposure to the sun injures its

colour, by giving it a yellow tinge. The pods
likewise, which are ready for gathering expand
in the heat of the day, and in some varieties the

seed and its envelope are then detached from the

pod, and falling to the gi-ound the cotton be-

comes soiled and deteriorated.

In some countries the plant after yielding its

produce is every year cut even with the ground;
in others this operation is jjcrformed only once

in two or three years.
Tlie cotton shrub docs not in general last more

than five or six years in full or productive bear

ing; the plantation is therefore generally after

that period renewed. The seeds may usually
be preserved for one or two years, but in some
varieties they should be planted almost as soon

as they are gathered. The surplus seeds serve

as food for cattle; an oil is likewise expressed
from them which is employed for many domestic

purposes. Although the extraction of oil from
the cotton seeds has been long practised in

the Levant, it is not many years since these seeds

were turned to similar advantage in America.
"Not many years ago," says a recent traveller,

"those who had cotton gins felt themselves

obliged by any neighbour who was willing to

take the seed away; and what might have pro-
duced millions of dollars, has been rejected as

of no value."

A machine has been invented for pulling the

seed, that is, separating the external skin, and

adhering fibres of cotton from the kernel. After
the so(!d3 are pulled, they are ground and pressed
in 8 mill similar to the Dutch oil mills. The

expressed oil is tlien refined, and it answers all

the purposes of the best sperm oil. The refuse

or oil cake forms a nutritious food for cattle. In

this way a considerable quantity of excellent

oil, and about forty busliels of cake is obtained

from the seeds of a quantity of pods that furnish

four bags of cotton.

Tlie annual plant is cultivated in the same

manner as that just described; only that in sow-

ing it more seeds are put into the holes, and

these are placed nearer to each other. It comes

to maturity much quicker, the seeds being sown

in April or May, and the crop reaped in Sep-

tember; in some hot climates two harvests can

be gathered in each year.
Another important consideration is, that the

cotton should not be pulled immediately after

rain, as tliis would render the drying process
much more tedious and difficult; and should it

retain any moisture when it is packed, it would

ferment or become mouldy.

Immediately after gathering it is taken to a

barn and assorted according to its quality; it is

then laid on mats or hurdles, and exposed to the

heat of the sun, or dried in stoves.

Tlie separation of the cotton from the seeds

is a very long and troublesome operation, when

perfonned by the hand; for the fibres of the

cotton adhere tenaciously to the seed, and some
time is consumed in cleansing even a small weight
of so light a material. In the greater part of

India the use of machinery for this purpose is

unknown, and all the cotton is picked by hand.

A man can in this manner separate from the

seeds scarcely more than one pound of cotton in

a day. In some parts of India, however, they
make use of a machine, which, though more

simple, does not materially differ from the gin
used in the West Indies. Dr Buchanan describes

it in a Journey from Madras through the coun-

tries of Mysore, Canara, and Malabar. Mr Clarke

Abel also found precisely the same machine in

China, at the village of Ta-tung, not far from

Nankin, which he thus describes: "It consisted

of two wooden cylinders placed horizontally one

above the other, on a stand a few feet from the

ground. The cylinders, very nearly touching,
were put in motion by a wheel acted upon by
the foot. The cotton being brought to one side

of the crevice intervening between them during
their revolution, was turned over to the oppo-
site; whilst the seeds, being too large to enter,
fell at the feet of the workmen." Mr Clarke
Abel then describes the instrument used by tlie

Chinese for freeing the cotton from knots and
dirt: "This is equally simple, and is the same as

that used, I believe, in most countries for the
same or a similar purpose. It is a very elastic

bow with a tight string. In using it the carder

places it in a heap of the material, and having
pulled down the string with some force, he sud-
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denly allows the hiy/e to recoil; the vibration of

the string scatters the cotton about, and sepai-ates

it into fibres freed from all knots and impurities."

A drawing of an instrument scarcely at all dif-

fering from this Cliinese cotton bow, is given by
Sonnerat, in his Voyage aux Indes Orientales,

torn. i. p. 108. Thunberg says, tliat in Batavia,

he saw "the cotton cleansed from the seed, by
being hid out on extended cloths, and beaten

with sticks, till all the seed was perfectly separ-

ated from it." The use of the machine called a

gin, which we have already described, very much
facilitates the process; and by its means one

l)erson may separate and cleanse sixty-five pounds

per day, and thus, hy the use of a simple piece

of machinery, increase his effective power sixtj^-

iive times. A still greater increase may be ob-

tained by the employment of more complex

engines. In the United States of America mills

are constructed on a large scale, and are impelled

by horses, steam, or other power. Eight or nine

hundred pounds of cotton are cleansed in a day

by one of these machines, which requires the

attendance of very few persons. The Ameri-

can mills are exactly on the same principle as

the smaller ones, but are more complete in their

appointments. A description of one of the larger

sort will therefore comprise all the requisite de-

tails of a cotton gin. It consists of two wooden

rollers of about an inch in diameter; these are

placed horizontally, parallel, and toucliing each

other. Over them is fixed a sort of comb, hav-

ing iron teeth two inches long and seven-eighths
of an inch apart. This comb is of the same

length as the rollers, and so placed that its teeth

come nearly in contact with them. When the

machine is set in motion the rollers are made to

revolve with great rapidity in opposite direc-

tions, so that the cotton being laid upon them

it is by their motion drawn in between the two,

whilst no space is left for the seeds to pass with

it. To detach these from the fibres of cotton in

which they are enveloped, the same machinery
Avhich impels the rollers gives to the toothed in-

strument above a quick wagging motion to and

fro, by means of which the pods of cotton as

they are cast upon the rollers are torn open, just
as they are beginning to be drawn in; the seeds

now released from the coating whicli had en-

circled them fly off like sparks to the right and

left, while the cotton itself passes between the

cylinders. The sharp iron teeth of the comb

moving with great velocity, sometimes break

the seeds; then the minute pieces are instantly
hurried on, and pass between the rollers with

the cotton. These stray particles are afterwards

separated bj' hand, a process which is called

tooting. Entirely to cleanse the cotton from any
remaining fragment of seed it is subjected to

another process. This consists in whis'dng it

about in a light wheel through which a current

of air is made to pass. As it is tossed out of

this winnowing machine it is gathered up and

conveyed to the packing house, where, by means
of screws, it is forced into bags, each, when filled,

weighing about 300 pounds. These are then

sewed up and sent to tlie place of shipment,
where they are again pressed and reduced to half

their original size.

Some manufacturers fancy that this wholesale

machine tears and injures the fibres of the cot-

ton, but it is perhaps an idle prejudice, since the

best cotton which we import is from Georgia,
where it is most expeditiously cleansed; and that

which obtains the least price comes from the

East Indies, where the hand is tlie only machine

used.

Another description of gin, called a saw gin,
is likewise used for short staple cotton in the

United States and in Brazil. This consists of

one roller nine inches in diameter, having a series

of circular saws fixed upon it parallel to each

other, and at a distance of one inch and a half

apart. Above this roller is a hopper, having the

bottom formed of a grating of wire work, through
which tlie teeth of the saw project to a certain

depth. In this hopper the cotton to be cleaned

is placed, and, as the cylinder revolves, the pro-

jecting teeth of the saw come in contact with

the cotton, and drag it through the wire bottom

of the hopper, which being inclined at a con-

siderable angle, the seeds, as they are disengaged,
roll down, and are conveyed away through a

spout in the machine.

The cotton is more quickly cleansed by this

method than by the use of the cylinder gin, but

at the same time it tears and injures the staple.

It is usual in the Liverpool Price Currents to

denote, as saw-ginned cotton, the cotton of Brazil

cleansed by this process, which fetches a lower

price in the market than the Brazil cotton not

so operated upon.
Before the invention of spinning machinery

in 1787, the demand for cotton wool in England
was comparatively small. In the sevepteenth

century we obtained our trifling supply wholly
from Smyrna and Cyprus. In 170G-7 we im-

ported 19,900,000 lbs., viz.: 5,800,000 lbs. from

the British West Indies, 9,100,000 lbs. from the

French, Spanish, Portuguese, and Dutch colon-

ies, and 5,000,000 lbs. from Smyrna and the

rest of Turkey. Shortly after that memorable

period in the history of our national manufac-

tures, the annual consumption of cotton increased

six-fold, and it has been progressively augment-

ing ever since.

The average annual import for the six preced-

ing years has been 777,372 packages, each bale

weighing about 2| or 3 cwt. Some few packages
come from Soutli America of smaller weight.

From all comers of the world does this raw

material flow in upon us, and with expedition
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scarcely creJlLle is converted into textures wliicli

are reconveyed to the countries of production.

The value of cotton goods exported from Great

Britain during four yeai's, stands thus :

riece Goods. Yarn or Twist.

18-2!! £13,G49,012 £;i,595,405

IBa-l 13,558,132 3,976,874

]830 15,294,9-23 4,133,741

1831 13,283,185 3,975,019

All these are real mercantile values. The

official value at the custom house is nominal and

invariable.

In 1792 the offidal value of cottons exported was £1,892,329

In 1830 .... 37,209,432

The quantity of manufactured cottons ex-

ported to the East Indies alone in 1828, stood

thus :

V.lo*.

£1,394,081

163,238

tube, chiefly composed of a cellular texture; and

of a portion of longitudinal fibres, commonly

193.

To the East India Company's territo- ) cr(-*Dic

ries, Ceylon, and China. / 37,506,836

To the East India islands, Sumatra, Sec. 4.080,370

Besides which there was exported the follow-

ing quantity of cotton twist, or spun yai-n :

To the Eart India Company-s territo-1 --^-
~-

ries, Ceylon, and China. } ' ' '

To the East India islands, Sumatra, &c. 37,836 2,790

The celerity with which the raw material is

converted into cloth by the aid of modern ma-

chinery is truly wonderful. The proprietor of

a cotton factory in Manchester, having obtained

an order for the shipment of some goods of a

particular description, purchased ten bales of

cotton of suitable quality in Liverpool. On
their arrival in Manchester, they were received

into the highest floor of his works, and thence

proceeding regularly downwards, underwent all

the intermediate processes of carding, spinning,
and weaving until, in ten days from their recep-

tion, the finished goods into which they were

converted were packed in bales, and proceeding

again to Liverpool for shipment.

When, in 1787, spinning tnachinery was first

erected, one pound of Demerara cotton could be

spun into yarn one hundred and sixty miles in

length; since that period gi-eat improvements
have been made in this machinery, and yam is

now spun having a still greater degree of fine-

ness.

IIeiip (cannalis sativa). Natural family

urticex; dioecia, pentandria, Linnseus. This is

an annual herbaceous plant, rising generally to

the height of six feet in ordinary soils; but in

a deep rich soil attaining a much greater height.

According to Du Ilainel, in some parts of Alsace

the plant grows to the height of twelve feet, and
the stem at the lower part being three inches in

diameter. In some parts of Italy it has been

found eighteen feet in height.
The stalk is hollow, and contains inside a white,

soft, medullary matter, inclosed in a very tender

Hemp.

called the reed or boon of the hemp. The bark

is rough and hairy, of a green colour, and com-

posed of a number of fibres which extend longi-

tudinally the whole length of the stem. These

are not reticulated, but are placed parallel to each

other, and united by the cellular texture. When
viewed with a microscope, each of these fibres

are seen to be made up of bundles of other

fibrils, which are twisted spirally, and which,

after the process of maceration, can be drawn

out and lengthened considerably. The leaves

grow out in pairs, opposite each other, on petioles,

accompanied by stipules or leaflets. The leaves

are divided into four, five, or more deep lobes,

which are pointed and deeply serrated on the

margins. The upper sides are dark gi-een, the

under of a lighter hue; they are rough and fur-

rowed above, and ridged underneath. The male

and female flowers grow upon separate plants.

In general, the male plants are more slender and

delicate than the female, and have also finer and

more elastic fibres, composing the bark. The

stem grows up single, till near its top, where it

divides into several branches, which terminate

in thin pointed spikes. In the female the stem

is surmounted by tufts of leaves of a considera-
*

ble size, which readily distinguish it from the

male plant. The male flowers grow near the

top of the stem in clusters, each cluster bearing
nine or ten flowers. The fmit grows in great
abundance on the stem of the female hemp. The
seed is not preceded by any corolla; a membran-
ous hairy calyx, terminating in long points in-

closes the pistils, the base of which becomes the

seed. The male plant is quicker in its growth
than the female, and generally rises half a foot

higher, by which provision of nature the fai'ina

from the stamina is readily diffused on the pistil
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of the lower female plant. The seeds which

have grown on the same stalk produce both male

and female plants indiscriminately, and the differ-

ence cannot be known until the plants are some-

what advanced in growth. When the seed is

put into the ground it is therefore quite uncer-

tain what proportion there will be of each; yet
here too we have occasion to mark the admirable

arrangements of nature, for the due proportion
of each generally make their appearance. The
seeds are sown about the end of April. The
male plants are usually pulled about the begin-

ning of July, and the female in a month or five

weeks after, when they have ripened their

seeds.

A rich moist soil is most favourable for the

full growth of hemp; but it will grow on any
soil if well manured, except on a stiff clay, where
it does not thrive well. A poor light soil yields
but a small return, although the quality is fine;

while a strong rich soil yields abundantly, but

the quality is inferior.

The fibre of hemp produces a cloth much

stronger than that of flax; but its principal use

is for the manufacture of cordage, for which its

great tenacity particularly adapts it.

The seeds yield by expression an oil, which
the Russians use in their cookery, and which

painters employ in this country. The seeds are

reckoned also a good and nutritious food for

poultry, and are supposed to increase the number
of hen's eggs. Small birds are in general very
fond of them; but they must be given to caged
birds with caution, and mixed with other seeds,

else they prove too stimulating. The bullfinches

and goldfinches by feeding on hemp seed, change
the red of their plumage to a black.

The leaves of hemp possess a strong narcotic

quality, and they form the basis of the well

known Turkish intoxicating drug called lang,
or haschisch.

There is little doubt that hemp was indigenous
in Europe. We have records of its growth here

for nearly two thousand five hundred years.
Herodotus (book iv. 74) says "Hemp grows in

the country of the Scythians, which, except in

the thickness and height of the stalk, very much
resembles flax; in the qualities mentioned, how-

ever, the hemp is much superior. It grows in

a natural state, and is also cultivated. The
Tliracians make clothing of it very like linen

cloth; nor could any person, without being very
well acquainted with the substance, say whether
this clothing is made of hemp or flax. A person
who has never seen hempen cloth, would cer-

tainly suppose that this, of which I am speak-

ing, is made of flax." The Scythians of Hero-
dotus lived in Europe, north of the Danube,
and bordering on the Black sea.

The shirts worn by the peasants in the greatest

part of Russia, arc made of hempen cloth; and

they wear very large full breeches of the same
coarse material.

The hemp plant was well known to the Ro-
mans as a material for cordage in the time of

Pliny. This naturalist describes its culture and
the preparation to which it was subjected, in

order to obtain its fil)res, classing these in two
different qualities. The filaments nearest to the

outer bark and to the reed were considered in-

ferior to those growing in the middle, and were

distinguished by the name of mesa. But in

consequence of their supposed greater liability

to be damaged by exposure to moisture, hempen
cords, and particularly cables, were not so highly
esteemed at that time as were those made from

spartium, which were thought to be better quali-
fied for resisting the injurious action of water.

Pliny eulogizes the root, juice, and other parts
of this plant, as possessing wonderful medicinal

virtues, for which it appears to have obtained a

higher value in those days than for its excellent

adaptation to the manufacture of cordage, an

application at present considered so important as

to cause its other properties to be almost entirely

disregarded.

Hemp is grown in Persia, Egypt, and various

parts of the East Indies; in Africa, in the United

States of America, in Canada, and Nova Scotia.

Marco Polo mentions that hemp and flax, as wpII

as great quantities of cotton, were cultivated in

his time in the neighbourhood of Kashgar in

the lesser Bucharia,and in the province of Khoten
in Cliinese Tartary. According to Mr Clarke

Abel, in China proper, though the Xing-ma
(Sida tilicefolia) is preferred for cordage, the

GS ma (Cannabis sativa, or hemp) is also culti-

vated and manufactured into ropes. At Tung-
chow, that distinguished naturalist saw the sida

and cannabis growing together, the first in long

ridges or in fields like the millet, the second in

small patches.

Dampier was told that the Spaniards at Leon
in South America, near the Pacific ocean, made

cordage of hemp, but he saw no manufactory.

Thunberg, on a journey from the Cape of Good

Hope into the interior of Africa, found the Hot-
tentots cultivating hemp. "This is a plant,"

says he,
"
universally used in this country, though

for a purpose very different from that to which
it is applied by the industrious Europeans. The
Hottentot loves nothing so well as tobacco, and
with no other thing can he be so easily enticed

into servitude; but for smoking he finds tobacco

not sufficiently strong, and therefore mixes it

with hemp chopped very fine."

Hemp is cultivated in Great Britain and Ire-

land, but not very abundantly. The counties of

England in which it is principally grown are,

Suffolk, Yorkshire, Somersetshire, and the fensj
of Lincolnshire; in Norfolk and Dorsetshir

some few hemp grounds are likewise to bo setnj
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Ifcmp is likewise raised in various parts of

France, Spain, Denmark, and Sweden, in Wal-
lachia and Moldavia, and in several of the Italian

states; hut with tlie exception of Italy, which

ntFords a trifling export, and of Wallachia and

Moldavia that supply the Turkish fleet with

cordiige, none of tliese countries produce it in

sufficient abundance for their own consumption.

Among the Italian states the kingdom of Naples
is very productive of this useful vegetable sub-

stance.

A very considerable quantity is grown in the

TeiTa di Lavora and the districts in the imme-
diate neiglil)ourhood of tlie capital of that king-
dom. In 1827 there were many fields of im-

mense extent lying a little in the rear of the

swampy shore, that extends between the mouth
of the river Volturnus and Cape Misenum, de-

voted to tliis produce. On account of the very

disagreeable etlluvia proceeding from the hemp
while macerating, and from an idea that it is

noxious both to the water and the atmosphere,
the Neapolitan government has appointed the

Lago d'Adnano (a small lake beautifully situated,
about a mile in circumference, and between three

and four miles fi-om the city of Naples) for this

purpose; nor are the growers allowed to steep
their hemp in any other place. Those who hap-
pen to raise the plant in thinly inhabited places
where there is water at hand, as near tlie swampy
shore we have mentioned, put it through the

j)roeess of maceration on the spot; but the pro-
liibition by law extends to all places within a

circuit of many miles, except tiie Lago d'Agnano.
To reach that lake the greater part of the Iiemp
has to pass through the city of Naples, and as

the cars on wliich it is transported are of great

magnitude, and many streets of the capital are

narrow, and all of them crowded, the cars are

not permitted to enter the town until one or two
houre after midnight. Every person who has
resided at Naples during the summer must have
been made sensible of the very considerable

quantity of hemp grown in the neighbourhood,
by seeing, day after day, the long lines of cars

laden with it stationed at three of the four gi-eat
avenues to the city waiting the appointed liour;
and by having his rest broken niglit after night
by tlie rumbling noise made by these numerous
and heavy vehicles as they roll over the lava-

paved streets of the town towards the grotto of

Posilippo and the lake. In the long subterran-
ean road or tunnel of Posilippo, through which
also they must of necessity pass, there being no
other communication, the noise they make is

astounding. Wliat with going and returning
after the hemp has been macerated, the inhabi-
tants of a considerable part of the city of Naples
are regaled with this nocturnal music for more
than two months every year.*

*
Library of Useful Knowledge.

Tlie grand mart however for liemp, as an

article of commerce, is Russia, where it is grown
in immense quantities, and of the best quality.

The principal places of its cultivation are in tlie

southern and western provinces bordering upon
Poland, and in the provinces of Poland which

belong to Russia. The plants even grow wild

in some parts of Russia. In Siberia and about

the river Volga it is found flourishing in natural

vigour near spots where towns have formerly
stood. The Cossack and Tartar women gather
it in considerable quantities in autumn, when it

has shed its seed and begins to die away. It is

not, however, collected by them for its fibres,

but is used, as by some other eastern people, as

an article of food, for which it is prepared in

various ways.*
Much anxiety was evinced some years since

in this country that we should obtain supplies
of hemp from our own dependencies, and its

cultivation was very much encouraged in Canada.

The attention of the planters being strongly
called to it, several samples of hemp of Canadian

growth were sent home. These were placed
under the examination of the best judges, by
whom they were considered defective, rather

from the fiiulty mode of preparation than from

any inferiority in the material itself. Some was
found to be of as great a length as the Italian

hemp, which is longer than that from the Baltic,
but the whole was mixed together without any
regard to length or quality. The Petersburgli

liemp, on the contrary, is always carefully as-

sorted into different classes, distinguished in

commerce as " Clean, or best staple hemp,"
"
best

shot," which is rather inferior to the first; and
"half clean," which is much inferior. These
classes of course obtain very different prices in

the market. It was supposed that the Canadian

planters would have readily attained to better

methods of preparing and assorting, but they
have not j'et been able to compete with the

Russian cultivators, who still exclusively supply
our market. At the latter end of the last cen-

tury, in consequence of our extensive warfare,
the importation of this article into England
very much increased. For the five years ending
with 177C, the average annual quantity was

246,573 cwt.; in the same number of years end-

ing with 1709, the annual average is found to be
more than double that quantity, being 573,.358
cwt. It is calculated that the sails and cordage
of a fii-st rate man-of-war require 180,000 lbs.

of rough hemp for their construction.

From the Annals of Agriculture, it appears
that in the year 1785 the quantity of hemp ex-

ported from Petersburgh to England alone,
amounted to 353,900 cwt.; and assuming that it

requires five acres of ground to produce a ton of

•
Pallns' Travels.
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liemp, the whole space of ground requisite for

raising the above quantity would amount to

88,475 acres. Since that period it has been much
more extensively grown in Russia. In 1799

about 600,000 cwt. were exported in British

ships from St Petersburgh.

Riga also exports hemp and flax in large quan-
tities. Hemp and hemp seed, the produce both

of Poland and Russia, are carried thither on the

river Dwina, and warehoused or shipped at once

for foreign ports, according to circumstances.

Persons sworn to that office sort the hemp ac-

cording to its different qualities, and regular

prices are fixed before it is brought into the

market. It generally aiTives at Riga about the

middle of May. Polish hemp is, for many pur-

poses, prefeiTcd to Russian, being softer, and of

a more tender nature. Riga also exports some

hemp gi-own in Livonia, which, though inferior

to the best Polish and best Russian, is sometimes

valuable to the exporter, as it is carried by land,

and is sure to arrive, whereas that brought by
water is liable to be detained beyond time by the

freezing of the Dwina.
"The bringing together the produce of such

an extent of country at the mart of Riga," ob-

serves an intelligent traveller, "is well worthy
of attention. The produce of Poland from

Kieve northward, around the shores of the

Dwina, are sent to this place. After the opera-

tion of thrashing the different grain is per-

formed, and the frost set in, so that the ice on

the rivers will bear, the peasantry are engaged
in constructing the raft which is to float these

cargoes to their destined port. These vessels are

formed with much ingenuity and little expense,

being put together without the use of a nail, and

merely pegged with wooden pegs, and stuffed

with tow (madefrom hemp) to make them im-

pervious to the water. They carry from 200 to

600 tons burden, and are from 200 to 400 feet in

length, being formed of large trees split into

rough boards. The rudder is a single fir tree,

at which ten or twenty men preside, according

to the strength required. The most valuable

part of the cargo, which is wheat, hemp seed,

&c., is stowed in the centre of the vessel, a space

being left around the sides for the package of

those goods which a little wet will not materi-

ally injure, such as hemp, hempen cordage, &c.

This being completed, the vessel is ready to take

advantage of the earliest part of the navigable
season. As soon as the ice is broken up and

clear, the vessel floats with the strong current

which succeeds to the removal of the ice, and

thirty or forty of the peasants, sometimes with

their wives and families, take their passage upon
it. The owner or his steward meets the cargo

ot Riga, where it is either sold to the merchants

or warehoused. The vessel then is knocked to

pieces, and sold for firing, or frequently for pal-

ing for the merchants' jards, and often fetches

no more than from 100 to 200 rubles." *

Sir Joseph Banks remarks on this subject,
that "coarse hemp, such as is required for the

manufacture of cables, hawsers, and other heavy

rigging, requires every where an abundance of

manure and land of the richest quality." The
richest of the new moist lands in the south of

Italy will bear hemp two, and sometimes even

three j'cars, without manure, but they are then

much impoverished, and require it.

In Lincolnshire, where strong and heavy hemp
is grown, the hemp gardens are small, and near

the houses of the growers. These gardens ab-

sorb vast quantities of manure, and produce

hemp every year, without any alternation of

crop, or any change except that in years when
the hemp is pulled early a few turnips are sown
for a stubble crop.

In Russia the same mode of cultivating hemp
on small patches of land, near the houses of the

growers prevails, from the facility of getting
manure upon it.

When the hemp is required for cordage, it

should be sown in drills, as a stronger and coarser

fibre will be produced.
When it is wanted for purposes of weaving,

then broad-cast is the best method, as the stems

rise more slender and fine in proportion to their

proximity, provided they are not so near to each

other as to choke and impede the growth. There

should never be a smaller interval than a foot

between each plant.

Three bushels of seed is the ordinary allow-

ance for an acre, when sown broad-cast, this

quantity being more or less, accoi-ding to cir-

cumstances. If sown in drills, a bushel and a

half is found sufficient.

When the seed is sown it is carefully covered

with earth, either by means of a han-ow or rake.

But, notwithstanding this precaution, it is re-

quisite to keep a constant watch over the ground,
to prevent the devastations of the feathered tribe,

which, if left unmolested, would make sad havoc

among the newly sown grain. The seeds rise

up out of the ground with their green shoots in

the manner of French beans or lupins, and the

birds, mistaking these for perfect seeds, tear them

away with the young plants adhering to them;
thus the hopes of the planter may be destroyed

as soon as they have sprung forth.

The fanners endeavour to frighten away these

depredators with scarecrows, as well as by the

clamour of children, who are set to watch the

grounds. But these precautions are often found

insufficient, and the superior vigilance of men
or dogs is required effectually to prevent the

mischief. Fortunately the irksome occupation

*
.loiimey from Riga to the Crimea, by M. Holder-

licss. London, 1823.
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is but of short duration, for as soon as tlio hemp
lias put forth a few leaves, it is no longer in

danger from the attacks of its former assail-

ants.

After this period, the hemp ground requires

very little care or labour till it is fit for pulling.
This plant is never overrun with weeds, but on

the contrary, has the remarkal)le property of

destroying their vegetation. The cause of its

producing this effect is attributed by some cul-

tivators to a peculiar poisonous quality residing
in its roots; by others it is considered to be so

great an impovcrisher of the soil as to draw off

all the nourishment, which would otherwise

contribute to the growth of weeds.

Agriculturists sometimes take advantage of

this well known fact, and by sowing a crop or

two of hemp on the rankest soils, they subdue

all noxious weeds, and entirely cleanse the ground
from these troublesome intruders. One of the

greatest difficulties attending the clearing a tract

of ground in the vicinity of Naples, the swamp
near the Lago di Patria, was to rid it of an ex-

i uberant growth of canne, or reeds, that rose con-

! sidcrably above the head of a man on horseback.

\
The sowing of hemp was found to be by far the

most efficacious means. After hemp, Indian

corn was very successfully sown in some of the

fields.

It is said that this plant has likewise the pe-
culiar property of destroying caterpillars and
other insects which prey upon vegetables; it is

therefore very usual, in those countries where

hemp is much cultivated, for the peasantry to

secure their vegetable gardens from insects, by
encircling the beds with aborderof hemp, which
in this manner proves a most efficient barrier

against all such depredators.
The male hemp is known to be ripe by the

flowers feding, the farina falling, and the stems

turning partially yellow. It is the frequent

practice to pull these before they are quite ripe,
for after having an-ived at their full maturity,
the fibres adhoi-e so tenaciously to the reed as

not to be readily separated without injury. The
Suffolk cultivators gather both male and female

plants at the same time, reserving a small part
for seed. In Lincolnshire and on the Continent

they gather the male plant a month earlier than
the female, and therefore small paths are made
at intervals through the field, in order that the

persons emjjloyed may pluck the plants which
are ripe without trampling down those which
are to remain.

Tlio ripeness of the female hemp is known by
the same indications as that of the male, and
also by the calyx partially opening and its seed

beginning to change colour. They arc both less

injured by pulling too soon than too late, but
when very young, though the fibres are more
flexile and fine, the ropes which are made with

them are found not to be so lasting as when the

plants are gathered in a more matured state.

Hemp is never suffered to remain ungathered,
till the seed is perfectly ripe, as at this period

the bai-k becomes woody, and so coarse that no

subsequent process can reduce its fibres to a

proper degree of fineness. Some plants should

therefore be preserved for seed. These require
no particular cultivation, but the male hemp is

likewise left rather longer than usual that it may
attain to maturity and shed its farina upon the

seed-bearing plant. The most careful cultiva-

tors, however, generally plant out a piece of

ground for the purpose of raising seed, as it

proves much more prolific when the plants are

set at a greater distance from each other.

This has been fully ascertained by the experi-
ments of M. Aimen, who found that forty plants

raised in the common way yielded only a pound
and a half of seed, whereas from a single plant
which grew by itself seven pounds and a half

were obtained.

When the hemp is pulled it is taken up by
the roots, and before the plants are taken from

the field, the leaves and flowers, and sometimes

the roots, are taken off with a wooden sword;
these are left on the ground, as they greatly con-

tribute to enrich it for the succeeding crop. The
stalks are then arranged as nearly as possible in

equal lengths, the root ends being laid all on the

same side of each handful or bundle, which ie

then tied round with one of the stalks.

When the hemp is gathered from which seed

is to be preserved, it is exposed eight or ten days
to the air, after which the heads are cut off, and

the seed is thrashed and separated in the same
manner as lintsecd.

The processes to which the hemp is subjected
before it is rendered marketable, and in a state

fit for spinning, are very similar to those practised
with flax. The same end is required to be at-

tained, that of separating and cleansing the fibres

from the woody and gummy matters which ad-

here to it, and the means used are therefore the

same,—the time and degree of each operation

being proportionate to the different nature of

the two fibres.

The plant is generally dried previously to

being watered, but this is objected to by some
of the most intelligent cultivatore. Mills, in

his work on husbandry, gives some very excel-

lent reasons for dissenting from the general prac-

tice; he observes, "Those that are for drying it

first, say that the hemp thereby becomes stronger
than when it is steeped, without having been

previously dried. For my part, I confess that

this drying seems to be a needless trouble; for as

it is necessary in the steeping of hemp that a
certain degree of putrefaction should arise suffi-

cient to destroy the texture of that glutinous
substance which connects the fibres to the woodv

8G
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part of tlie hemp, it certainly is advisable to lay
the hemp in water as soon as can be after it is

pulled, because the more tliere is of the natural

moisture left in this glutinous substance tlie

sooner the putrefaction would begin. If either

by design or by accident the hemp has been

dried, the putrefaction comes on more slowly
and uncquablj', and the fibres contract a hard-

ness which the steeping will not afterwards easily
correct."

Marcandier is of the same opinion as the

writer just quoted, and farther adds, that hemp
newly gathered requires only four days' immer-
sion in water, but if it has been previously dried,

eight or ten days will scarcely suffice to produce
a similar effect, and if the water be hard or of a

very cold temperature, a fortnight or three weeks

may be found necessary.
Mere exposure to the air is sometimes substi-

tuted for the water steeping; this is called dew-

retting. The hemp to be so treated is stacked

and covered during the first part of the winter,
and in January and February is spread upon
meadow land and whitened with the frost and
snow. The fibres of the plants thus treated are,

however, always much inferior to those which
are retted by water, and they are fit only for the

coarser yarns.
In the cold regions of some part of Russia

and Sweden the snow which falls so abundantly
is made the means of separating the fibres from
the useless part of the plant. The hemp pre-

viously dried instead of being steeped in water,

is, after the first foil of snow, spread on the

ground to receive a fresh accession of snow upon
its surface; and this, when dissolved in the spring,
leaves the hemp in such a state that the fibres

are readily disengaged. In some parts of Livonia

a more complicated method is pursued, which it

is said enhances the value of the hemp twenty-
five or thirty per cent.

A spot where there is a fall of clear water is

selected, and five or six basins of about two feet

deep are made, one beneath the other; they are

divided by slight banks of clay, and communi-
cate with each other by means of a small aper-
ture in each, which can be stopped at pleasure.
The plants are steeped in the lowest basin for

two or three days, and so on successively to the

highest; the first basin as soon as emptied always
being filled again with fresh plants; at each time
these are supplied, the water is renewed in the

top basin, and the apertures being unclosed, an

exchange of water takes place throughout all

the vessels.

It has always been supposed that some im-

provement might be introduced in this prelim-

inary part of the preparation of hemp. M.
Brullcs, an old curate of the department of the

Somme, influenced by this opinion, occupied
himself for several years with various experi-

ments on the subject. Encouraged by his govern-

ment, he at length, in 1803, discovered a much

superior method, and offered it to the inspection
of those interested in promoting the impi-ove-

ment. Napoleon, in the midst of his ambitious

schemes and stupendous projects, still gave his

attention to this minute point of domestic ad-

vantage, and directed that trials should be made
of M. BruUes' plan, under the superintendence
of Berthollet and other scientific and competent

persons. These experiments were carefully pur-
sued for six months, and the result proved highly

satisfactory.

The process is wholly different to the usual

water-retting wherein so much time is consumed,
and in which a situation near a river is almost

indispensably necessary for the supply of the

canals with soft water. This is M. Bi-ulles' pro-
cess: soft soap being dissolved in water it is heated

to nearly boiling temperature; the hemp stalks

are then entirely immersed in this soapy mixture,
the plants and fluids bearing the relative propor-
tion in weight of 148 to G50; the boiler contain-

ing the whole is then closed, and the fire extin-

guished. After being subjected to this macera-

tion for only two hours, the hemp is taken out

and covered witli a layer of straw, that it may
cool gradually without losing its humidity.
As soon as one parcel of plants is taken out

of the cauldron, fresh ones are put into the same

water, care being taken to add a quantity of the

soapy mixture equal to that which had been

absorbed by the preceding plants.

By then crushing and beating the fibres, they
were found to separate more readily than after

the common method of retting, and with much
less waste, producing in the proportion of four

ounces from one pound of plants, while in the

ordinary way only three ounces were obtained.

On the other hand, the utensils required, and the

soap and fuel consumed, might be adduced as

countervailing objections, which, however, were

believed not only by the inventor, but by those

who investigated the method, to be more than

compensated by the great advantages attendant

on this process.

After watering or macerating the hemp, it is

sometimes dried in the same manner as flax, but

this operation is more usually hastened by means

of an oven or kiln. In this case the heat must

bo very carefully applied, as too great a degree

will injure the fibres by drying up the oil which

they contain, leaving them harsh and brittle.

Combustion is so easily excited in dry hemp,
that when a kiln is employed, great care is taken

that no fuel is used which can blaze or spai'kle;

coke is therefore considered most proper for the

purpose.
The drying place is sometimes a kind of cavern,

so situated as to be sheltered from the north and

north-east winds, and open to the south, that it
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may receive the full Ijenefit of tlie sun. About
four feet above the floor, bars of wood are fixed

across this cavern, on which the hemp is laid six

inches thick. Under the hemp so placed, a small

fire is kindled, which is usually fed by the frag-

ments of the reeds of plants, which have been

already peeled ;
this is tended by a careful person,

who must always be on the alert to replenish
the fire, for the fuel used quickly consumes, and

n constant and regular heat should be kept up
in the cavern or oven, while very great caution

is required to prevent the flame from reaching
the hemp. During the process this is turned

from time to time, that it may be equally dried

throughout.
After it is dried the hemp is usually broken

hy the hand-break or by mills; when the former

is used it is reckoned that one woman can break

twenty or thirty pounds during the day. Some
cultivators adopt another method for separating
the fibres. This is done by simply breaking off

a piece of the stalk at the lower end, and peeling
the bark from the reed in ribands. It is so simple
of performance, that the children, the aged, and

the infirm, can be advantageously employed in

the task; and where there is a large family, and

some hands which would be otherwise useless,

this method may be pursued with a good result,

but it would be very unprofitable work for an

active labourer. Besides which it is not as ef-

fectual as the use of the break in separating the

fibres. The peeled hemp comes off with much
of the useless membranes adhering, and it is not

disengaged from any of the dirt, which it may
have contracted in the stagnant pools where it

has been watered; these circumstances render the

after processes with the peeled hemp more diffi-

cult than with that which is broken.

The Abbe Brulles recommends another manner
of accomplishing the same thing, and which he

terms reeding the plant. For this purpose a

trough is provided, twelve or fourteen inches

deep, and somewhat longer than the hemp under

process; to this trough are fitted two pieces of

wood, a foot in length, set on one side with brass-

wire teeth. The trough being filled with water,
and the hemp laid evenly along, these pieces of

wood are placed over the hemp, one at the end

and the other in the middle of the stalks, serving
thus the double purpose of keepingthem straight,
and of retaining them in the water.

Immediately that the hemp is found to be

sufficiently macerated, it is transferred to the

trough without any previous drying; there it is

gently rubbed, to promote still farther the separ-
ation of the bark from the reed. The bark is

then disengaged from the stem at the root end;

keeping the hand and the reed under water, and

laying hold of the stem, it is readily drawn out

from the bark, like a sword from its scabbard.

In this way a skilful operator may draw out six

or more reeds at once. Should any of the reeds

be broken, then the board is taken oft' at the

upper end, and the remaining pieces are drawn

out at that side.

When the filu'es are thus freed from the reeds

they are readily disengaged from the remaining

parts, now macerated into a jelly, which is re-

moved by washing and rubbing, care being taken

not to twist or displace the threads.

After the fibres have been disengaged by either

of the foregoing methods, the operation of scutch-

ing commences; this has been already described.

The usual allowance for waste in Russian hemji,
under this process, is estimated at four pounds

per hundred weight. A good workman can

scutch from sixty to eighty pounds of hemp per
diem. Those fibrous parts which are beaten out

are carefully' collected and scutched separately,

and the smaller pieces which are shaken out from

the coarse tow used for caulking ships, making
flambeaux, mops, and various other articles.

Before the hemp is heckled it is usually made
to undergo a previous operation called beetling.

This is perfonned by beating it with heavy
wooden mallets, in order still more completely
to separate the fibres, and to make them finer

and softer. The motion is given to the mallets

either by hand or by water, or by other motive

power. When a machine is used, the hemp is

constantly turned by a boy, in order to change
the surface, that eveiy part in turn may receive

the strokes. It is then consigned into the heckle.

The heckles used for hemp are somewhat
coaraer than those for flax. The teeth of the

coarsest are usually about an inch in circumfer-

ence at bottom, diminishing gradu41y to a sharp

point, and they are set about two inches apart
from each other.

The produce of an acre of land sown with

this plant usually averages from four to five

hundred weight of cleansed hemp, and from six-

teen to twenty-four bushels of seed. The cul-

ture of hemp is considered to be very profitable,

and many attempts have been made to encourage
its farther growth in England; but a great pre-

judice formerly existed against this crop, and it

was supposed to exhaust the land to such a de-

gree, that many landowners inserted in the leases

granted to their tenants, covenants prohibiting
its cultivation.

Hemp is admitted from all countries under

a nominal duty of one penny per cwt.; its pre-
sent price, varying according to its quality, is

from £21 to £28 per ton.

The Nettle (urtica.) This genus, belonging
to the same natural family as hemp, also affords

a fibre tenacious enough to be manufactured into

cloth. The urtica dioica grows a weed in almost

every region of the globe. This species, as well

as u. urens and piMifera, have the singular pro-

perty of being furnished with a poisonous jnicc.
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The small prieklcs with which the leaves are

covered, are hollow tubes filled with an acrid

liquid. These tubes have a small hole at the

point, and when gently pressed the sharp points

enter the skin, and the fluid flows into the wound,

causing a burning sensation in the skin, and a

blister. A strong decoction of the plant salted,

will readily coagulate milk without imparting
the disagreeable flavour that ill prepared ninnet

is apt to do. The Chinese and other nations

manufacture a sort of cloth from tlie prepared
fibres of the nettle.

Sunn, or Indian Hemp (crotoleria junceaj,
Katural family leguminosce; diadclphia, decan-

dria, Linnteus. Two species of crotoleria are

cultivated in the Indies, and used for the same

purposes as hemp. The stalk is herbaceous, fur-

rowed, and grows to the height of four to six

feet. The leaves are simple, lanceolate, subses-

sile ; the flowers are papilionaceous ;
the pods

smooth. It is of easy culture, and very produc-
tive. The seeds are sown pretty thick, in a soil

which requires little previous culture, about the

commencement of the rainy season. In about

three or four months afterwards the plants are

ready for gathering, which is known by the

blossoms beginning to fidl otF. The plants are

either pulled up by the roots, or cut down short.

They are then immediately placed in shallow

water, standing on their root ends, not more than

one-third of the plant being immersed; next day

they are wholly covered with water; and thus

the thicker and more woody part is steeped longer
than the thinner and more delicate. After three

or four days' maceration, the dresser, standing in

the water, taljes up a handful of the stems, breaks

them in the middle, and strikes each part suc-

cessively on the water until the fibre separates

from the reed. The filaments are then hung up
to dry, and with little more preparation are made
into cordage, fishing nets, and small lines.

Paat, or Jute (corchorus olitorius). Natural

family siliacece; polyandria, monogynia, Liu-

iiajus. This is an annual plant, which flowers in

autumn, and grows wild in many districts of

India. In Bengal it is cultivated for its fibres,

which are made into cordage. In its wild state

it is short and branchy; but when cultivated it

sends up a smooth round stem, of the height of

three feet. About Aleppo the Jews cultivate

this plant as a pot herb. The Hindoos also boil

and eat the leaves. The stems require to be ma-

cerated for two or three weeks before the fibres

can be separated. The bags in which Indian

sugar is brought to this country are made of the

material of this plant.

Chinese Hemp (corchorus capsularis). This

sjjccies is cultivated in China, as well as in Ben-

gal, both as an article of food and for the manu-
facture of cordage. It is found, however, to be

inferior in every respect to the fibre of hemp.

Another plant, sanseviera sylanica, found in

China, Ceylon, and other parts of India, is cul-

tivated for similar purposes. Its leaves, which

are from three to four feet in length, afford a

fibrous substance, which the natives prepare by
placing the leaf on a smooth broad table, holding
it dowai by putting their great toe on one end of

it, and then scraping it with a thin piece of hard

wood held in both hands. Forty pounds of

leaves thus scraped will afford one pound of

clean dry fibres. Dr Roxburgh reckons this

material of excellent quality ;
and thinks tliat

the China grass, used by the Chinese for fiddle

strings, fishing lines, and other purposes, is no-

thing else than this plant. It is used also by
the natives of the Circars for stringing their

bows.

Anotlier species, sanseviera guineansis, found

wild in great abundance in western Africa, -is

said to rival the New Zealand flax in tenacity of

fibre.

New Zealand E'lax (phormimn tenaxj. Na-

tural family asphodekw; hexandria, monogi/Hia,

131.

New Zealand Flex.

LinniBus. This plant, which grows in great

abundance in New Zealand, has long slender

leaves, resembling the common flag, and which,

proceeding from the root, encircle the stem. This

latter rises single to the height of several feet,

and then branching out, beai-s a number of small

flowers.

The fibrous part of the leaves is possessed of

great tenacity and strengtli, and with very little

preparatory labour, is converted by the natives

of New Zealand into clothing and cordage, which

latter is found to be mucli stronger than that

made from hemp. Another preparation produces
from the same plant long slender fibres of a beau-

tiful whiteness, and having the lustre of silk.

Of these the natives make their best clothes.

This plant was introduced into Ireland by Mr

Underwood, in the year 1790, whore it has been

cultivated as an ornamental plant ever since.
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It thrivps well in the climate of Britain in the

open air, and in almost any situation.

Mr Salisbury, of the Botanic Garden of Chel-

sea, gives, as the result of his experiments and

observations, many useful hints for its culture

and preparation. He found that plants of three

years old will, on an average, yield thirty-six

leaves, besides a very considerable increase of

offsets, which leaves being cut down in the au-

tumn, others spring up anew in the ensuing
summer. Six leaves have produced one ounce

of dry available fibres, having been previously
scutched and cleansed; at which rate an acre of

land cropped with these plants, growing at three

feet distance from each other, will yield rather

more than sixteen hundred weight per acre, a

great produce compared with that of either flax

or hemp. It has likewise the farther advantage
of being cleansed with very little labour or

trouble. The leaves are cut when full grown,
and macerated for a few days in stagnant water;

they are then passed under a roller machine pro-

perly weighted. By these means the fibres se-

parate, and if then washed in a I'unning stream

will instantly become white.

Two or three years back some of this material,

which had been obtained from the Colonial

Office, was woven into cloth by the pauper chil-

dren of St George's workhouse, Little Chelsea.

It was soft to the touch, and of a good colour.

From other trials, however, which have been

made, it is supposed that this material does not

produce very durable cloth, and that it is not

well adapted to the purpose of weaving; but

every test has proved its superiority for the for-

mation of cordage.
The leaves of this plant grow in Ireland to

five, six, and even eight feet high. It is propa-

gated by offsets, which should not be parted till

the parent root is four years old. May is the

most favourable season for this work of hus-

bandry.

Experiments have likewise been made at

Portsmouth in the application of another pro-
duct of New Zealand to the manufacture of large
and small ropes. A favourable report has been

given of the result of these trials. The new ma-
terial is a strong pliable grass, very silky in its

nature, and of very rapid and luxuriant growth,
tl-.rce crops being obtained in one year. It may
be brought into this country at the estimated

]irice of £8 per ton, which is now about one-

fifth of the price of hemp of the best quality.

CHAP. XLII.

TIMBER TREES—THE OAK, ELM, ASH, &C.

The Oak (qiKrms). Natural family amen-

taccce; monoscia, poh/andria, of Linnxus. The

oak, from the remotest antiquity, has obtained a

pre-eminence among trees, and has not unjustly

been styled the " monarch of the woods." Its

great size, noble aspect, long duration, and the

strength and durability of its wood, all contri-

bute to enhance its importance. It was held sa-

cred by the Greeks and Romans, and no less so

by the ancient Gauls and Britons. The Romans
dedicated this tree to Jupiter; and the Roman

husbandmen, before they began their harvest,

crowned their heads with wreathes of its leaves.

The solemn ceremonies of the Druids were lield

under its shade, their mysteries were connected

with it, and cutting the mistletoe from its trunk

formed one of their most sacred rites. To mo-

dern Britons, as furnishing the materials of their

navy, it is held in no less esteem and importance
as a national tree.

Let India boast her plants, nor cm-y we
The weeping amber and the balmy tree,

Wliile by our oalis the precious loads are borne,

And realms commanded which those trees adorn.'

Of the oak there are a great many species.

Three kinds are indigenous to Britain. A con-

siderable number of species, and many varieties,

are found in the temperate parts of Europe; and

at least fifty species have been discovered in

North and South America. Some of these are

deciduous, others evergreen; some only attain the

height of shrubs, while others rise to magnifi-
cent trees. The temperate regions of the globe
are most favourable for the growth of the oak.

It is not found generally in the torrid zone, un-

less at considerable elevations, where the atmos-

pheric heat is greatly reduced; and it grows

sparingly and stunted in latitudes far north.

The common British Oak (quercus robur). In

this well known species the leaves are deciduous;

they are oblong, broader at the top than the bot-

tom, having acute notches with obtuse angles.

The trunk is knotty, or " gnarled ;" the branches

thick, tortuous, and numerous. It flowers in

spring, the time depending on the temperature
of the season, and the situation and soil. We
often observe an oak in full leaf, and at the same

time another standing near it without any such

appearance, owing to the coldness or poverty of

the stratum on which it stands, and which would

have been unperceived had not the tree shown

it. But notwithstanding this, observation and

experience teach us that these differences are

very inconsiderable, and that the oak, which is

most backward in putting forth its leaves, gen-

erally retains its verdure the longest in the au-

tumn. In general the flowers, which are of a

yellowish hue, begin to open about the 7th of

April; about the 18th the leaves appear, at which
time the flowers are in full bloom; and about

•
I'cpc.
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tlie Gth of May tlie leaves will be quite out, and
remain until the autumnal frosts come on. Wlien

lft\

the oak grows alone it is moderately low,
and its branches spreading. In this case the

timber is also said to be more compact and

stronger, and the crooked arms or branches bet-

ter suited for ship building. In thickly planted

groups the stems grow upwards, and often reach

the heiglit of forty to fifty feet without giving
off lateral branches, while the branches attain

a height equal to that of the trunk, thus form-

ing a tree of 100 feet in height.
The wood of the oak, though full of minute

pores, forming to appearance a spungy net-work

(see Plate I., fig. 8.), is yet of great strength and

durability. Some timber may be harder, some

more difficult to rend or tear, and some less ca-

pable of being broken across; but none contains

all these qualities united in such a superior degree
as the oak ; hence its great use in ship building,
where all these requisites are demanded. The
oak is not so much used for ship-building as it

was formerly, having been in a great measure

superseded by fir, and latterly larch wood has

been much employed for this purpose. The
sailor will still, however, maintain that his

eliip is
" heart of oak." The seed of the

oak, or acorn, is a well-known nut, contained

in, and partially covered by, the calyx of the

flower. Our rude ancestors are said to have fed

on them; and acorns are still used as food by the

peasantry in the south of Europe. Cervantes,
in his romance of Don Quixote, not only sets

them before the goat-herds as a dainty, but picks
out the choicest as a dessert for the Countess her-

self. The oaks with edible acorns are not, how-
ever, of the same species as the English oak.

The Italian oak, which Virgil represents as the

monarch of the forest, and of the elevation of

whose top, the stedfastness of whose roots, and
of whose triumph in its greenness over the lapse
of ages, he gives a splendid description in the
second book of his Georgics, bore fruit which
was used as food. The querctis ilex (the ever-

green oak), which is still common in Spain, in

Italy, in Gi-eece, in Syria, in the south of France,
and on the shores of the MediteiTanean, bears a

fruit which, in its agreeable flavour, resembles

nuts. It is a slow-growing tree, and is always
found single, and not in clumps. There is an-

other evergreen oak, quercus hallota, very com-
mon in Spain and Barbary, of which the acorns

are most abundant and nutritive. During the

Peninsular war, the French armies were for-

tunate in finding subsistence upon the hallota

acorns in the woods of Salamanca. We are often

startled by the assertions of ancient writers, that

the acorn, in the early periods of society, formed

the principal food of mankind. Much of our

surprise would have ceased had we distinguished
between the common acorn and that of the ilex,

hallota, and esculus oaks. Some of the classic

authors speak of-the fatness of the primitive in-

habitants of Greece and southern Europe, who,

living in the forests which were planted by the

hand of nature, were supported almost wholly

upon the fruit of the oak. The Grecian poets
and historians called these people balanophagi

(eaters of acorns) ; but then the Greek word

balanos, which the Romans translated glaiia

(acorn), applied also to such fruits as dates,

nuts, beech-mast, and olives. These all contain

large quantities of oil, which renders them par-

ticularly nutritive.

Whether the custom existed among the an-

cient Britons, or (as is more probable), was im-

ported by the Saxons, who came from the thick

oak forests of Germanj', it is<;ertain that, during
the time when they held sway in this country,
the fattening of hogs upon acorns m the forests

was accounted so important a branch of domes-

tic economy, that, at about the close of the

seventh century, king Ina enacted the panage
laws for its regulation. The fruit of the oak

then formed gifts to kings, and part of the dow-
ries of queens. So very important was it, in-

deed, that the failure of the acorn crop is re-

corded as one of the principal causes of famine.

One of the most vexatious acts of William the

Conqueror, in his passion for converting the

whole of the forests into hunting grounds, was
that of restricting the people from fattening their

hogs; and this restriction was one of the griev-
ances which king John was called upon to re-

dress at the triumph of Runnemede, where his

assembled subjects compelled him to sign Magna
Charta. It is to be observed that swine's flesli

was the principal food of most nations in the

earlier stages of civilization; and this is to be at-

tributed to the extreme rapidity with which the

hog species multiply.

Up to a recent period, large droves of hogs
were fattened upon the acorns of the New Forest,

in Hampshire, under the guidance of swine-herds,

who collected the herds together every night h\

the sound of a horn. At the prcseut time, tin
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lings oi ICstreinadiira are princiiially fed upon
the acorns of the hallota oak; and to this cause

is assigned the great delicacy of their flesh.

The history of the importance of tlie oak as

t imber nearly keeps pace with that of ship-build-

ing; and there is little doubt that, from the time

of Alfred, Avho first gave England a navy capa-
ble of contending with her enemies upon the sea,

to that of Nelson (about nine hundred years af-

terwards), in whom nautical skill appears to have
been raised to the greatest possible height, the

oak was the principal and essential material in

ship-building. It is more than probable that

tlie inferiority of some of our more recently built

ships, and the ravages which the dry-rot is mak-

ing among them, have arisen from the sxibstitu-

tion of foreign oak for that of native growth. A
writer in the Quarterly Review has ascribed this

evil to the substitution of a foreign species of

oak, in our own plantations, instead of continu-

ing the true native tree.
" We may here notice a fact long known to

liotanists, but of which our planters and pur-

veyors of timber appear to have had no suspi-

cion, that there are two distinct species of oak

in England,* the qtierctcs robur, and the quercus

scssiliflora ; the fonner of which affords a close-

grained, firm, solid timber, rarely subject to rot;

the other more loose and sappy, very liable to

rot, and not half so durable. This difference

"as noticed so early as the time of Ray; and

Martyn, in his Flora Rastica, and Sir James

Smith, in his Flora Britannica, have added their

testimonies to the fact. The second species is

supposed to have been introduced, some two or

tliree ages ago, from the continent, where the

oaks are chiefly of this latter species, especially
in the German forests, the timber of which is

knov^Ti to be very worthless. But what is of

more importance to us is, that, de facto, the im-

postor abounds, and is propagated vigorously in

the New Forest and other parts of Hampshire,
in Norfolk, and the northern counties, and about

London; and there is but too much reason to be-

lieve that the numerous complaints that were

lieard about our ships being infested with what
was called, improperly enough, dry-rot, were

owing to the introduction of this species of oak
into the naval dockyards, where, we understand,
the distinction was not even suspected. It may
thus be discriminated from the true old English
oak : the acorn-stalks of the rd)ur are long, and
its leaves short; whereas the sessiliflora has the

acorn-stalks short, and the leaves lonci ; the

acorns of the former grow singly, or seldom two
on the same foot-stalk : those of the latter in

clusters of two or three, close to the stem of the

branch. We believe the Russian ships of the

Baltic, that are not of larch or fir, are built of

* Or ratlier, the scssiliflora may be reckoned a variety.

tliis species of oak; but if this were not the case,

their exposure on the stocks, without cover, to

the heat of summer, which, though short, is ex-

cessive, and the rifts and chinks, which fill up
with ice and snow in the long winter, are enough
to destroy the stoutest oak, and quite sufficient

to account for their short-lived duration."

The tnmk of the detached oak acquires by fiir

the greater diameter; some of the old hollow

trees, most of which are of this description, hav-

ing a diameter of as much as sixteen feet in the

cavity, and still a shell of timber on the outside,

sufficiently vigorous for producing leaves and

even acorns. The age to which the oak can con-

tinue to vegetate, even after the core has de-

cayed, has not been fully ascertained ; but in

favouraijle situations it must be very consider-

able. In the New Forest, Evelyn counted, in

the sections of some trees, three hundred or four

hundred concentric rings, or layers, of wood,
each ofwhich musthave recorded a year's gi'owth.
The same celebrated planter mentions oaks in

Dennington Park, near Newbury, once the resi-

dence of Chaucer, which could not have arrived

at the size which they possessed in a less period
than about three hundred years ;

and though he

does not say upon what evidence the opinion is

grounded, Gilpin notices, in his Forest Scenery,
" a few venerable oaks in the New Forest, that

clironicle upon their furrowed trunks ages before

the Conquest."
Some out of the number of ancient oaks that

are celebrated, it may not be uninteresting to

mention. One of the three in Dennington Park,
the King's Oak, was fifty feet high before a

bough or even a knot appeared, and the base of

it squared five feet entirely solid; the Queen's
Oak was straight as a line for forty feet, then di-

vided into two immense arms, and the base of it

squared to four feet; and Chaucer's oak, said to

have been planted by the poet, though inferior

to the royal ones, was still a most stately tree.

The Framlingham oak (Suffolk), used in the

construction of the Royal Sovereign, was four

feet nine inches square, and yielded four square

beams, each forty-four feet in length. An oak

felled at Withy Park (Shropshire), in 1697, was
nine feet in diameter without the bark; there

were twenty-eight tons of timber in the body
alone; and the spread of the top, from bough to

bough, was one hundred and forty-four feet. In
Holt Forest (Hampshire), there was an oak

which, at seven feet from the ground, was thirty-
four feet in circumference in 1759, and twenty
years after, the circumference had not increased

half an inch. Dr Plott mentions an oak at Nor-

bury which was of the enormous circumference

of forty-five feet; and when it was felled, and

lying flat upon the ground, two horsemen, one
on each side the trank, were concealed from each

other. The same author mentions an oak at
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Keicot, under Iho shade of wliicli four thousand

three hundred and seventy-four men had suffi-

cient room to stand. The Boddington oak, in

the Vale of Gloucester, was fifty-four feet in cir-

cumference at the hase. The larger arms and

hranches were gone in 1783; and the hollow ca-

vity was sixteen feet in its largest diameter, with

the top formed into a regular dome
;
while the

young twigs on the decayed top had small leaves

about the size of those of the hawthorn, and an

abundant crop of acorns. The hollow had a

door and one window; and little labour might
have converted the tree into a commodious and

rather a spacious room. The Fairlop oak in

Essex, though inferior in dimensions to the last

mentioned, was a tree of immense size, being be-

tween six and seven feet in diameter at three

feet from the ground. Damory's oak in Dorset-

shire was one of the largest oaks ofwhich mention

is made. Its circumference was sixty-eight feet ;

and the cavity of it, which was sixteen feet long

and twenty feet high, was, about the time of the

Commonwealth, used by an old man for the en-

tertainment of travellers, as an ale-house. The

dreadful stonn in the third year of last century

shattered this majestic tree; and in 1755 the last

vestiges of it were sold as firewood . An immense

oak was dug out of Hatfield bog. It was a hun-

dred and twenty feet in length, twelve in dia-

meter at the base, ten in the middle, and six at

the smaller end where broken -off.

Dr Hunter, in his notes to Evelyn's Sylva,

thus describes the great Cowthorpe oak, near

Wetherby, in Yorkshire, as it stood in 177G:
" The dimensions are almost incredible. With-

in three feet of the surface it measures sixteen

yards, and close by the gi-ound twenty-six yards,

or seventy-eight feet. Its height in its present

ruinous state is almost eighty-five feet, and its

l)rincipal limb extends sixteen yards from the

bole. Throughout the whole tree the foliage is

extremely thin, so that the anatomy of the an-

cient branches may be distinctly seen in the

lieight of summer. When compared to this,

all other trees are but children of the forest."

In 1829 it is again described thus by the Rev.

Thomas Jessop ;

" The Cowthorpe oak is still

in existence, though very much decayed. At

present it abounds with foliage and acorns ;
the

latter have long stalks, the leaves short ones.

The dimensions are as follow : Height forty-five

feet; circumference, close to the ground, not in-

cluding the angles, sixty feet, at one yard high

forty-five feet; extent of principal branch fifty

feet, being an increase of two feet in about half

a century. I am inclined to think that the ori-

ginal dimensions were those given in the Sylva.

The oldest persons in the neighbourhood speak

of the tree as having been once much higher;

and were the angles included in the measure-

ment, which project from the lower trunk, the

circumference miglit be made out twenty-six

yards. It is said by the inhabitants of the vil-

lage, that seventy persons at one time got within

the hollow of the trunk
;
but on inquiring, 1

found many of these were children; and as thu

tree is hollow throughout to the top, I suppose

they sat on each others' shoulders ; yet, without

exaggeration, I believe the hollow capable of

containing fortj' men."
*

The Greendale oak, in Nottinghamshire, still

remains a curious monument of antiquity. In

1724 a road-way was cut through its venerable

trunk higher than the entrance to Westminster

Abbey, and sufficiently capacious to pennit a

carriage and four horses to pass through it. The
cii'cumference of the trunk above the arch is

thirty-five feet, the height of the arch ten feet,

and the circumference about the middle upwards
of six feet.

Some oaks have been as celebrated for being

the records of historical events, as others have

been for their magnitude, although a part of the

celebrity may no doubt be fabulous. Not a hun-

dred years ago, the oak in the New Forest, against

which the arrow of Sir William Tyrrel glanced

before it killed William Rufus, is said to have

been standing, though in such a state of decay,

that Lord Delaware erected a monument to in-

dicate the spot. The Royal Oak at Boscobell,

in which Charles the Second concealed himself

after the defeat at Worcester, has disappeared ;

and though several trees were raised from its

acorns, the race seems now to be lost to vege-

table history. An oak of still more venerable

pretensions now stands, or lately stood, at Tor-

wood Wood, in Stirlingshire, under the shadow

of which the Scottish patriot Wallace is reported

to have convened his followers, and impressed

upon them not only the necessity of delivering

their country from the thraldom of Edward, but

tlieir power of doing it, if they were so deter-

mined. Gilpin mentions one more ancient even

than this—Alfred's oak at Oxford, which was a

sapling when that great monarch founded the

university. This cannot, of course, be impli-

citly credited; but still the very mention of such

things proves, that the oak can reach an age

several times exceeding that of the longest lived

of the human race.
*

Oaks are generally raised in quantities to-

gether, forming woods, either sown by the ope-

rations of nature, or planted by art. The plants

are raised from seed, and either allowed to grow

up in the spots where theyhave originally sprung,

or they are first reared in nurseries, and then

transplanted. Some diversity of opinion exists

as to which of these methods is the best, although

it is generally allowed that the best oak wood is

Strati's Syh-a Britannioa.
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protlueed i'rom natural growth, or wlilcli nearly
resembles this, seed planting.
For raising the seeds in the nursery, a good

fresh loamy soil is selected. Having prepared
the heds, the acorns, which should also be well

selected, and taken from the finest trees, are to

be sown about three inches apart, and covered

over with the soil. This operation is best per-
formed in February, though some prefer the

autumnal months. In about six weeks the

plants will appear above ground; and in these

beds they may remain two years without any
further care than keeping them free from weeds.

The ground, when they are to be planted out,

must be prepared by deep trenching, or plough-

ing several times. The plants are then pulled

up, the tap root cut off, and a sufficient hole be-

ing made with a spade, successively placed into

the fresh earth, in rows four feet apart. A man
and boy will thus plant 1500 to 2000 in a day.
In raising oaks from the seed, the ground is to

be prepared in the same manner, and marked
out into lines or spaces. The acorns are then

deposited about ten inches apart, in a hole made
with a dibble, and covered up. This is done in

February or March; and care is afterwards taken

to keep the ground free from weeds. As the

plants come up thinnings are made, and defi-

ciencies supplied as found necessary.
In all cases of planting, shelter and warmth

are essentially necessary; and when the aspect
is unfriendly, the plantation should be skirted

to a sufficient thickness with Scotch firs, mixing
some of them also in the body of the wood. In
this manner an exposed situation may be made
to produce excellent timber; and when the trees

are grown to a size sufficient for their own pro-

tection, the firs in the centre should be removed,
otherwise they will injure the young oaks. On
the judicious thinning and clearing of young
wood depends much of the planter's success and

profit.

The transplanting of large trees seems to have
been a circumstance long ago practised. Evelyn
thus alludes to it :

" Veterem arborem transplan-

tare, to transplant an old grove, was said of a

difficult enterprise. Yet before we take leave

of this subject, let us show what is possible to

be effected in this kind with cost and industry.
Count Maurice, the late governor of Brazil for

the Hollanders, planted a grove near his delicious

paradise of Friburgh, containing six hundred
cocoa trees of eighty years' growth, and fifty
feet high to the nearest bough. These he wafted

upon floats and engines four long miles, and

planted them so luckily, that they bore abun-

dantly the very first year, as Gasper Barlasus

hath related in his elegant description of that

prince's expedition. Nor hath this only suc-

ceeded in the Indies alone ; Monsieur de Fiat,
one of the mareschals of France, hath with huge

oaks done tlie like at Fiat. Shall I yet bring

you nearer home? A great person in Devon

planted oaks as big as twelve oxen could draw,

to supply some defect in an avenue to one of his

houses, as the Right Honourable the Lord Fitz-

harding, late treasurer of his Majesty's house-

hold, assured me, who had himself likewise

practised the removing of great oaks, by a par-

ticular address extremely ingenious, and worthy
the communication.
" Choose a tree as big as your thigh, remove

the earth from about it, cut through all the col-

lateral roots till, with a competent strength, you
can enforce it down upon one side, so as to come

with your axe at the tap root ; cut that off, re-

dress your tree, and so let it stand covered about

with the mould you loosened from it, till the

next yeai-, or longer if you think good, then take

it up at a fit season; it will likely have drawn

new tender roots apt to take, and sufficient for

the tree wheresoever you shall transplant it.

Some are for laying bare the whole root, and

then dividing it into four parts, in form of a

cross, to cut away the interjacent rootlings, leav-

ing only the cross and master roots that were

spared to support the tree; then covering the

pit with fresh mould, as above, after a year or

two, when it has put forth and furnished the

interstices you left between the cross roots with

plants of new fibres and tender shoots, you may
safely remove the tree itself, so soon as you have

loosened and reduced the four decapitated roots,

and shortened the tap roots; and this operation
is done without stooping or bending the tree at

all. And if, in removing it, you preserve as

much of the clod about the new roots as possible,

it would be much the better.
"
Pliny notes it as a common thing to re-esta-

blish huge trees that have been blown down,

part of their roots torn up, and the body pros-

trate. To facilitate the removal of such mon-
strous trees for the adornment of some particu-

lar place, or for the rarity of the plant, there is

this farther expedient : A little before the hard-

est frosts surprise you, make a square trench

about your tree, at such distance from the stem

as you may judge sufficient for the root; dig
this of competent depth, so as almost quite to

undermine it, by placing blocks and quarters of

wood to sustain the earth
;
this done, cast in as

much water as may fill the trench, or at least

sufficiently wet it, unless the ground were very
moist before. Thus let it stand till some very
hard frost do bind it firmly to the roots, and
then convey it to the pit prepared for its new
station, which you may preserve from freezing

by laying store of warm litter in it, and so close

the rftould the better to the straggling fibres,

placing what you take out about your new
guest to preserve it in temper. But in case the
mould about it be so ponderous as not to be re-

3 II
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moved by an ordinary force, you may then raise

it with a crane, or pulley, hanging between a

triangle, made of three strong and tall limbs

united at the top, where a pulley is fastened, as

the cables are to be under the quarters which
bear the earth about the roots, for by this means

you may weigh up and place the whole weighty
clod upon a trundle, sledge, or other cai-riage, to

be conveyed and replanted where you please, be-

ing let down perpendicularly into the place by
the help of the foresaid engine. And by this

address you may transplant trees of a wonderful

stature without the least disorder, and many
times without topping, a diminution of the head,
which is of great importance where this is prac-
tised to supply a defect or remove a curiosity."*
Such are the directions of Evelyn, which lately

have been revived and put in practice by Sir J.

Stewart of Allanton, and many others.

About sixty years after the time of Evelyn,
the "

transplanting machine" was invented by
Brown, the celebrated landscape-gardener, and
the removal of large trees became much more

easy. The machine consisted of two very high
wheels, an axle, and a pole; and when the trees

were large, a truck-wheel was used at the end of

the pole. The tree was considerably lopped, the

earth loosened from the roots, the pole set erect

and lashed to the stem
;
and then a purchase

being made ftist to the upper part of the pole,
the whole was pulled at once, and drawn hori-

zontallj' along.

Still, though this machine, and the mode of

using it, were great improvements upon the me-
thods recommended by Evelyn, yet the trees

were subjected to much mutilation, and they
did not recover their beauty and vigour till some
time had elapsed.

In the year 181C a much improved mode of

transplanting grown timber was introduced by
Sir Henry Stuart of Allanton. By the practice
of that mode, he, in the course of five years, and
at an expense remarkably moderate, converted

his park, from a cold and naked field, to a rich

scene of glade and woodland. Sir Henry's suc-

cess has been so complete, that his example has

been followed by many other proprietors in the

uplands or central part of the south of Scotland.

Generally speaking, that part of the island is re-

markably destitute of timber ;
and as the coun-

try is pastured by sheep, which require fences

more elevated and also more close than cattle,

the rearing of wood, in the common way of

planting, is very expensive. The nakedness of

that part of Scotland is severely felt in the vio-

lence of the winds, which are certainly more

tempestuous, and attended by more intense cold,
than in some parts of the country much further

to the north,—the snows never falling to the

*
Evelyn's Sylva.

same depth, or being accompanied by the same

violence on the Grampians in Perthshire, as upon
the naked mountains in the counties of Selkirk

and Peebles. In this part of the country, there-

fore, the invention by Sir Henry Stuart is of the

utmost value. Nor is its value confined to those

districts in which wood is wanted ;
for there is

much in the disposition of trees, not only as re-

spects beauty, but as regards usefulness; and by
Sir Henry's plan, growing timber may be moved,
at no very great expense, from one place to an-

other, and that without almost the least inter-

ruption of its growth.

According to this method, there is no mutila-

tion of the tree—not a branch is lopped off; and

at the time of the removal, not a root is broken;
the trees are prepared before they are begun to

be removed. This preparation consists in cut-

ting all the roots at some distance from the tree.

It is well known that such an operation, instead

of being hurtful to trees, is often of advantage.
When the long lateral roots are cut, the stumps,
if they have not been rendered too short, put out

a number of young fibres, which appear to draw

and convey the nourishment with more effect

than those fibres that are connected with the

more extended roots.

The most handsome and thriving trees are se-

lected as those that will bear transplantation
with the least danger; and the lateral roots being

divided, as has been stated, the stumps are cov-

ered with fresh mould, in which they are left

for two or three years, in order that they may
put out new fibres for the absorption of nourish-

ment. This preparation of the tree actually im-

proves it, as the fibres have to fetch the nourish-

ment from a shorter distance. The tree, being
thus prepared, can be moved not only without

mutilating the top, but also without tearing up
the root; and thus the transplanting, if per-
formed with skill, becomes a healthful rather

than a dangerous operation. The jjits for the

reception of the trees are, in the meantime, got

ready; and for trees of about thirty feet in height

(the diameter of the trunk of such a tree may
average about a foot), the diameter of these pits

is about eighteen feet. The earth of the pits is

trenched to the depth of about two feet; and in

the course of the trenching, it is well mixed with

compost of a nature as different as possible from

that of the soil ; and the ground thus prepared
is the better if it lie for a year or more, in order

that the component parts of the soil may be pro-

perly mixed and mellowed. When that has

been done, the planting is accomplished by re-

moving the earth to a proper depth, placing the

tree in the pit thus made for it, adjusting the

roots as nearly as possible to their natural order,

and then covering them with earth. This being

properly accomplished, the firmness which the

trees have is much greater than would at first
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siglit be suspected. Though the trees in Allan-

ton park are a good deal exposed to the violence

of the winds, yet they do not require to be much

propped.
The expense of this system of transplantation

is comparatively trifling; and if there be a sup-

ply of trees at not too great a distance, there is

no question that a park may be ornamented, or

land sheltered, by this means, much more cheaply
than by any other, and with the incomparable

advantage that it is done at once. After the

ground has been prepared, the whole expense of

removing and replanting the trees is not more

than from ten to thirteen shillings each, for trees

of from twenty-five to thirty feet in height;
about half that sum for smaller ones ;

and not

above two shillings or eighteen pence for shrubs

or brushwood. The following is Sir Henry's
account ofhis park, extracted from his "Planter's

Guide:"—
" There was in this park originally no water,

and scarcely a tree or a bush on the banks and

promontories of the present lake and river, for

the water partakes of both these characters.

During the summer of 1820 the water was intro-

duced; and in that and the following year, the

grounds immediately adjoining were abundantly
covered with wood by means of the transplant-

ing machine. Groups and single trees, grove
and underwood, were introduced in every style

of disposition which the subject seemed to admit.

Where the turf recedes from, or approaches the

water, the ground is somewhat bold and irregu-

lar, although without striking features of any
sort ; yet the profusion of wood, scattered over

a surface of moderate limits, in every form and

variety, gave it an intricacy and an expression
which it had never possessed before.

"
By the autumn of the third year only after

the execution, namely, 1823, when the Commit-
tee of the Highland Society honoured the place
with their inspection, the different parts seemed
to harmonize with one another, and the intended

effects were nearly produced. What it was
wished to bring forward appeared already pro-
minent—what was to be concealed or thrown
into the back-ground, began to assume that sta-

tion. The fore-ground trees, the best that could

be procured, placed on the eastern bank, above

the water, broke it into parts with their spread-

ing branches, and formed combinations which
were extremely pleasing. The copse or under-

wood, which covers an island in the lake, and
two promontories, as also an adjoining bank that

terminates the distance, was seen coming down

nearly to the water's edge. What was the most

important of all, both trees and underwood had
obtained a full and deep-coloured leaf, and health

and vigour were restored to them. In a word,
the whole appeared like a spot at least forty

years planted."

Of the queixus rohur, or British oak, three

varieties, or perhaps distinct species, are enum-

erated. The sessiflora, sessile-fruited or female

oak, has oblong, obtuse, deciduous leaves, which

are winged, sinuated, and have very short foot-

stalks, with the acorn growing on long footstalks.

Tlie pediinculata has oblong, subsessilc, smooth,

sinuated leaves, with round lobes, and fruit ob-

long, stalked. The pubescens is distinguished by

oblong, obovate, sinuated leaves; downy beneath,

with obtuse, angular lobes, somewhat heart-

shaped, and unequal at the base. The fruit ia

nearly sessile.

The pedunculata is supposed to be the common

indigenous oak of England, being much more

common in woods than the others. The timber

is said to be whitish and hard, while that of the

sessile-fruited is reddish and brittle. We shall

proceed to enumerate some of the more remark-

able species of the oak found in other countries.

Turkey Oak (quercus cerris.J This oak is

indigenous to Spain and the south of Europe.

The leaves are oblong and pointed, and frequently

indented in the middle like a lyre. They are

jagged and acute, pointed; a little hoary on their

under side, and stand upon slender footstalks.

The acoms are small, and have rough prickly

cups. Of this species five varieties are enumer-

ated :

The rough-leaved, buttala.

Narrow-leaved, simtata.

Lncombe, exoniensis.

Fulham, sempermrens.

Toothed, dentuta.

Italian Oak (q. escuhis.) This species is

found growing naturally in Italy and Spain.

The leaves are smooth, and deeply sinuated,

like winged leaves; some of the sinuses are ob-

tuse, and others end in acute points; they have

very short footstalks, the branches are covered

with a purplish bark when young; the acoms

are long and slender, the cups rough and a little

prickly, sitting close to the branches. These acoms

are sweet, and are frequently eaten by the poor
in the south of France in times of scarcity, and

ground and made into bread along with wheat

flour. Of this species of oak the Romans made
their civic crowns.

The Vdonian Oak (q. (pgilops.) A native of

the Levant and of Spain. The trunk rises nearly
as high as the common oak; the branches extend

very wide on every side, and are covered with a

grayish bark, intermixed with brown spots; the

branches are closely garnished with oblong, oval

leaves, about three inches long, and almost two

broad, which are deeply sawed on their edges;
most of the teeth turn backwards, and terminate

in acute points. The leaves are stiff, of a pale

green on the upper, and downy on the under
sides. The acorns have very large, scaly cup.s,

which almost cover them ; the scales are ligneousi
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and acute pointed, standing out a quarter of an

inoli; some of the cups are as large as middle
sized apples.
The Evergreen Oak (q. ilex). The JjoUy,

holm, or evergreen oak is a handsome tree, and
is common in the south of France and the

southern parts of Europe. Of this tree there

are several varieties, marked by the size and

shape of the leaves; yet Miller has proved that

they all spring from the same acorns. Some-
times even the lower leaves of the same tree

differ from those on the higher branches. The
varieties are :

Tlie common, integrifolia.

Notch-leaved, serraia.

Long-leaved, Monga.

The leaves of this tree are from three to four

inches long, and one broad near the base, gradu-

ally lessening to a point: they are of a lucid

green on the upper side, but whitish and downy
on their under; and are entire, standing upon
prettylong footstalks. They remain green during
all the year, and do not fall till they are thrust

off by the young leaves in the spring. The
acorns are smaller than those of the common
oak, but of the same shape. The timber is sup-
posed to equal that of the common oak.

The Kermes Oak (q. coccifera). This is a

common tree all along the Mediterranean coast.

It is of small gi-ovrth, seldom rising above twelve

feet; the leaves are oval and undivided. They
are smooth on their surface, but indented on
their edges, which are armed with prickles like

those of the holly. The trunk is feathered to

the bottom, which gives it the appearance of a

bushy slirub. The acorns ai-e smaller than those

of the common oak. From this tree are gathered
the kermes, with which the ancients used to dye
their garments of that beautiful colour called

coccineus or coccus, being different from the pur-

ple of the Phoenicians, which was obtained from

the testaceous mollusk, called murex. In course

of time the murex was neglected, and the kermes

of the oak was introduced. This continued in

use tiU the discovery of America introduced the

cochine.il insect from the cactus opuntia, already
described. The people of Barbary stiU employ
the kermes for dyeing the round scarlet caps, so

much used in the Levant; and they prefer that

of Spain to their own growth.
The Cork Oak (q. swber). The cork tree

rarely exceeds thirty-five to forty feet in height,
and from two to three feet in diameter. The
leaves are entire, oblong, oval, about two inches

long, and one and a quarter broad, with serrated

edges, and slightly downy on the under sides:

the footstalks are very short. The leaves con-

tinue green throughout the winter, till the mid-
dle of May, -when they generally fall off just
before the new leaves come out, so that the trees

are very often almost bare for a short time. The
acorns are oval, rather large, and of a sweet

Cork Oak.

taste. This tree is found in abundance in Por-

tugal, Spain, Italy, the southern parts of France,
and in the Barbary states: Spain and Portugal

supply the greater portion of the cork which is

used in Europe. The timber of the cork oak is

heavy, hard, and compact, but is not so durable

as that of the common oak, especially when ex-

posed to water. The outer bark of this tree

grows unusually large, and when removed is

speedily again renewed by the liber or inner

bark. This process, so far from injuring is said

to prolong the life of the tree; for when tliis ex-

cess of bark is not artificially removed, the tree

seldom lives longer than fifty or sixty years,

while the barked trees flourish for upwards of a

hundred and fifty years. This barking process

is not commenced till the tree is twenty-five

years old, and even then the bark is of little value.

Ten years after, it is barked a second time; but

though this second growth is much better, be-

cause less cracked; it is not yet thick enough to

make good corks for bottles, and is used princi-

pally for fishermen's nets. It is not till after

forty-five or fifty years that the bark has all the

requisite qualities for making good corks; and

from this period a tree is regularly barked every

eight or ten years.

The months of July and August are those in

which the bark is removed. For this purpose
two longitudinal incisions are made opposite each

other the whole length of the body of the tree;

other two incisions are made transversely at the

two extremities; the bark is then detached by
inserting between it and the wood the handle

of the hatchet, which is wedge-shaped. In this

operation great care must be taken not to injure
the tender laminse of the epidermis; for were

this inner bark destroyed, no further deposition
of cork bark would take place.

After having been scraped the bark is cut into

pieces, slightly charred to contract the pores and

destroy insects, and then pressed flat with stones.

In Catalonia it is divided into pieces and boiled

in water, which adds to the quality of the cork.

Good bark should be elastic and compressible,
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neither porous nor ligneous, and from fifteen to

twenty lines in thickness. The advantage of

this substance for bottle corks is, that it possesses
the elasticity necessary to conform exactly to the

shape of the neck of the bottle; and also an im-

permeability of structure, which prevents the

contained liquor from being absorbed, and dissi-

pated by evaporation.

According to Michaux, the cork gathered in

France is from 17 to 18,000 quintals, each of

which gives from 7,000 to 7500 corks 18 lines

long, when the sheet is even and smooth. From
110 to 115 millions of corks are annually con-

sumed in France. In the year 1827, 2500 tons

of cork bark were imported into Great Britain.

Besides being made into corks, it is also manu-
factured into floats, shoe soles, and other articles.

The smoke and charcoal of burning cork col-

lected, forms the substance called Spanish black.

Cork was well known to the ancients.

It Is mentioned by Theophrastus, Pliny, and

other authors, as in use among the Greeks and

Romansforftoats to fishing nets,buoys to anchors,
and several other purposes. During the seige

of Rome by the Gauls, when Camillus was sent

to the capitol through the Tiber, he had a life

preserver of cork under his dress.

The Wliite OaJc (q. alba). This is a native

of the United States of America, and of parts
of Canada. It rises to the height of seventy or

eighty feet, by six or seven feet in diameter.

The leaves are of a light green, six or seven inches

long, and four broad in the middle: they are

regularly indented, almost to the midrib; the

indentations are obtuse, the footstalks are short.

The acorns very much resemble those of the

common oak. The bark is of a grayish-white

colour, with large black spots. The timber is

of a reddish hue, and in strength and durability
much resembles that of the British oak; but it

is less heavy and compact. The wood is uni-

versally used in America for various purposes in

the arts. The bark, which is used for tannin, is

also said to produce a purple dye.
The exports of this wood which come through

Quebec, are chiefly from the borders of Lake

Champlain, within the limits of the territory of

the United States. Though not so durable for

ship-building as the British oak, it has the ad-

vantage of a superior elasticity, by which it can

be bent in a shorter time into ship timber.

The Red Oak (q. ruhra). This species is

found in most parts of the North American con-

tinent, but flourishes best in the northern states,

and in Canada. It is a tall tree, growing to the

height of eighty feet. The bark is smooth, and
of a grayish colour, but darker on the young
branches. The leaves are six inches long, and

two and a half broad in the middle; they are

obtusely sinuated, each sinus ending with a

bristly point; of a bright green colour, with

short footstalks. The leaves continue green till

late in autumn, and if frost does not set in early,
even to Christmas, before which time theychange
their colour to a red. The acorns are very abun-

dant, large, and contidned in very flat cups. The
timber is reddish, its texture coarse, and its pores

entirely empty; they are sometimes large enough
to admit the introduction of a hair. The wood
is strong, but is apt to decay soon. It is chiefly

used for staves. The bark is also employed in

tanning.
Chestnut Oak (q. prhms). Michaux enum-

erates five species of the chestnut oak. They
are so called because the leaves resemble very

closely those of the chestnut tree. The largest

sort grows in the rich low lands, and attains a

considerable height. The wood is small grained,
and very serviceable in the arts: the bark is gray
and scaly, the leaves six inches long, and two

broad, indented on the edges with numerous

transverse veins proceeding from the midrib to

the margin. They are of a bright green hue.

The acorns are large, with short cups. The

species are—
The swamp wliite oak, discolor.

Chestnut white oak, palustris.

Rock chestnut oak, monlicula.

Yellow oak, acuminata.

Small chestnut oak, chncapin.

These oaks are found partially diffused over tho

middle and northern states ot America.

The Live Oak (q. virensj. This species is

found exclusively in the maritime parts of the

Live Oak.

southern states of Florida, and lower Louisiana.

The influence of the sea air seems necessary to

its existence; for it is seldom seen to make a part
of the forests even at so short a distance as fif-

teen or twenty miles from the shore. It is most

abundant on the islands, and around the bays
of the main land. The most common height of

this oak is from forty to forty-five feet, with a

diameter of from one to two feet. Like all solitary

growing trees, this one has a very broad tufted

head, borne upon a trunk eighteen or twenty
feet high, but which most frequently branches

out into sevenJ boughs at about half that height;
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80 that seen from a distance, its appearance is

not unlike that of an old apple tree. Its leaves

are oval, coriaceous, of a dark green on the upper

surface, and whitish underneath. They are

several years without falling, and succeed each

other but partially. The acorns are of a long
oval form, almost black, with shallow cups of a

grayish colour, borne on pretty long footstalks.

It is said that the Indians foimerly extracted an

oil from them, which they mixed with their food;

and it is not improbable but that they ate them,
as they have not the austere taste of most other

acorns. In some years these nuts are very plen-

tiful, and they germinate so readily, that if the

weather is moist and rainy during the period of

their maturity, they begin to shoot out their

radicles even while still hanging on the trees.

The trunk of this oak is covered with a blackish

bark, which is hard and thick. The timber is

of a yellowish colour, deeper in old than in

young trees, and very heavy and compact. Its

texture is fine and close, the annual circles being

very near each other, evidently showing the

slowness of its growth. Being more durable

than the best white oak, it is much esteemed for

ship building, and is accordingly in high request

in all the harbours of the northern states, where

it is regularly imported. Its durability, when

kept dry, makes it useful in constructing the

upper parts of vessels; while its weight renders

it less adapted for the lower parts, unless when

accompanied by corresponding pins of red cedar

wood, which being light, and susceptible of re-

sisting decay under changes of wet and dry,

renders it a suitalile accompaniment to the oak.

The small size of the tree does not afford tim-

bers of any great magnitude; but its spreading
branches furnish knees and other suitable parts

for ship building. The consumption of this

wood, both in the United States, and for expor-
tation to England, is now very considerable, and

has increased much of late years. From this

consumption, and the clearing of the islands on

which it chiefly grows for the production of

cotton, joined to the slow growth and difficulty

of raising the live oak, it is fast disappearing
from tlie country.

The Willow Oak (q. phellos). This tree is

confined to the middle and southern states of

America. It attains the height of fifty to sixty

feet, with a diameter of two feet. The bark is

smooth and of a thick texture
;
the leaves from

two to three inches long, and narrow and taper-

ing like the common willow; they are of a light

green colour and smooth surface. The acorns

are small, round, and not abundant on the trees.

The willow oak grows in humid situations. The
wood is of loose coarse texture, and is not much
used.

Of the other species, described by Michaux,
we may shortly mention the laurel oak, or

swamp willow oak, which attains the height ot

fifty to sixty feet. Its wood is very valuable,

and almost preferable to that of the live oak al-

ready described. The water oak, q. aquatica,

which, when full gro^vn, is about thirty feet

high, with leaves varying exceedingly in their

form. The downy black oak, q. triloba, forty

feet high, of very rapid growth, and well suited

for enclosures. The barren black oak, or black

jack of Virginia, q. nigra, of low growth, bear-

ing numerous nuts, which are excellent feeding

for hogs. The black, or quercitron oak, q. tinc-

toria, one of the largest of the American oaks,

and highly valuable for its timber and bark.

The Dyer's Oak (q. infectoria), is that from

which the imt-gaUs of commerce are procured,

although the gall nut is common on almost all

the other species of the family. This species is

a shrub, seldom exceeding six feet in height, very

common in Asia Minor. It was first accurately

described by M. Olivier in his Travels, and the

shrub itself was introduced by him into France,

where it is now cultivated as a garden plant, and

grows well in the open air.

The gall is a morbid excrescence produced bj'

the puncture of a winged insect, to which Olivier

has given the name of Diplolepis Oallce Tincto-

riee. This excrescence is of a globular form,

with an unequal and tuberculous surface. It is

developed on the young shoots of the tree, and

contains within it the eggs which the insect has

deposited. The best galls are gathered before

the transformation of tlie insect, because in that

state they are heavier, and contain more of the

tannin principle. When the insect has left them,

they are pierced from the interior to the surface.

The best galls come from Aleppo. The sub-

stance of which they are composed is peculiarly

astringent; of which, according to Sir Humphry
Davy, five hundred parts contain a hundred and

eighty parts of soluble matter, principally formed

of tannin and gallic acid. One hundred and

seventy-four tons of galls were imported into the

United Kingdom in 1827.

The instinct by which certain insects choose

for the nests of their future offspring the sub-

stance of various vegetable bodies, is one of the

most curious provisions in the economy of na-

ture. After having pierced those bodies, they

deposit their eggs, which, being hatched, pro-
duce larvoe, that are more or less fatal to the ve-

getable substance to which they are attached.

According to Virey, an irritation is produced by
the introduction of these insects, that resembles

a tumour and inflammation in an animal body.
The cellular tissue swells; the parts, which were

naturally long, become round; and the flow of

liquid matter produces a change of organization,

from which results a complete change in the ex-

ternal form of the organ. In this way is the

gall produced. The oak-apple is an excrescence
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of the same nature, though effected by a difTerent

epecies of insect. There are various inscets pos-

sessing the instinct thus to deposit their eggs,

that are furnished with an apparatus of tlie most

curious constniction, necessary for puncturing
the branch, as is done by the parent, and for

piercing a way out of the gall, as is done by the

insect produced, after it has passed its larva state.

Each species of insect chooses not only tlie par-

ticular vegetable, but the part of that vegetable

which is best adapted for the reception of its

larvse; and in this way the same plant, for in-

stance the oak, sometimes receives the nests of

twenty different species of insects. A gall some-

times contains a single larva, sometimes many,
and it is thus either called simple or com-

pound.
" The insect that wounds the leaf of the oak,"

says Mr Knapp,
" and occasions the formation

of the gall-nut, and those which are likewise the

cause of the apple rising on the sprays of the

same tree, and those flower-like leaves on the

buds, have performed very different operations,

either by the instrument that inflicted the wound,
or by the injection of some fluid to influence the

action of the parts. That extraordinary hairy
excrescence on the wild rose, likewise the result

of the wounds of an insect (cynips rosw), re-

sembles no other nidus required for such crea-

tures that we know of; and these red spines on

the leaf of the maple are different again from

others. It is useless to inquire into causes of

which we probably can obtain no certain results;

but, judging by the effects produced by different

agents, we must conclude that, as particular birds

require and fabricate from age to age very differ-

ent receptacles for their young, and make choice

of dissimilar materials, though each species has

the same instruments to effect it, where, gene-

rally speaking, no sufficient reasons for such va-

riety of forms and texture is obvious; so is it

fitting that insects should be furnished with a

variety of powers and means to accomplish their

requirements, having wants more urgent, their

nests being at times to be so constructed as to

resist the influence of seasons, to contain the

young for much longer periods, even occasionally
to furnish a supply of food, or be a storehouse to

afford it when wanted by the infant brood."

According to Reaumur, the cynips is provided
with a needle in a sheath, which has most sur-

prising powers of extension, derived from the

peculiar construction of the whole body of the

insect, so much so that the needle can be ex-

tended to double the length of the animal itself;

and thus it forms a nest for its offspring, while

tlie young, in the same manner, pierce their way
out of the vegetable shell which has been their

protection.
Another parasite of a vegetable kind, also fre-

quently found on the oak, and connected with

tliis tree by the mysteries of tlie Druids, we shall

also here describe.

The Misletoe (viscum album). Dicecia, te-

trandria, of Linnaius. This may be considered

The Mslrtoe.

the only true parasitical plant indigenous to Bri-

tain, as at no peiiod of its existence does it de-

rive any nourishment from the soil or fi'om de-

cayed bark, like some of the fungi, &c. It is

an evergreen. The branches are numerous and

forked, covered with a smooth bark of a j'cUow-
ish green colour. The leaves are tongue-shaped,

entire, in pairs upon very short footstalks. The
flowers are male and female in different plants,

axillary,and in shortclose spikes; neithermale nor

female flowers have a corolla, the parts of fruc-

tification spring from the calyx. The fruit is a

globular smootli white berry, covered with a

viscous substance ; these berries appear in win-

ter. The root insinuates its fibres into the

woody substance of the tree, and thus derives

nourishment from the plant. The whole forms

a pendent bush of from two to five feet in dia-

meter. It grows on various trees, chiefly fruit

trees, or on the thorn, oak, and maple, ash, or

even pines. Tliere is only one species that grows
on the oak, though at one time designated by a

distinct name, being found identical with the

others. It is generally conveyed from tree to

tree by birds, which swallow the berries, and

pass the seeds undigested. It may also be rea-

dily propagated artificially, by introducing the

berries into slits in the bark of a suitable tree.

By the Druids the misletoe was held sacred, and

many virtues were attached to it. They sent

round their attendant youths with this plant to

announce the entrance of the new year ;
and a

somewhat similar custom is still continued in

France. In England, branches of it are hung
up in most houses at Christmas, along with other

evorgi'cens. Birds feed on the berries, especially
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the misletoe tlu-usli. Bird-lime is obtained from
the berries and the bark of this plant, as well as

from the baik of the common holly, by decoc-

tion in water.

The misletoe was formerly esteemed in medi-
cine as a cure for epilepsy and other convulsive

diseases
; but it is now entirely disused.

Thf Elm (ulmus). Natural family ulmacew;

pentandria, digynia, of Linna;us. There are se-

veral species of the elm tree, all, bearing so close

a resemblance to each other, as to render any
distinctive description difficult. It is doubtful

whether the most common kinds, the u. campes-

tris, montana, glabra, and fruticosa, be not but

varieties of the same tree. Linnajus considered

all the European elms as forming but one species.
The Common Elm (u. campestris), is one of

the tallest and finest of European trees. Some
of those old elms planted in France by Sully,
minister of Henry IV., about the year 1680, yet

survive, and reach in height from eighty to

ninety feet, with a circumference of twenty-five
to thirty feet of spreading branches.

The bark of the elm is smooth in young trees,

and very tough, but afterwards it cracks and be-

comes rough. The leaves are oblong, pointed,

doubly serrate, rough, and unequal at the base,

with a short foot-stalk. The flowers appear in

the beginning of March, about three weeks be-

fore the leaves. They are small, of a reddish

colour, united in clusters, and spring from the

shoots of the preceding year. They ai-e succeeded

by oval-bordered capsules, containing a single

round compressed seed, which ripens in May.
The wood has less strength than that of the oak,
and less elasticity than the ash; but it is tougher
and less liable to split. The quality of the wood

depends much on the soil, high ground and a

strong soil being necessary for its perfection. Tlie

knobs which grow on old trunks are divided into

slips by the cabinet makers, and often exhibit

beautiful veins.and contortions of the fibres.

The elm appears to be indigenous to Britain,
and several other countries in Europe. Not less

than forty places in England derive their names
from this tree, evidently from remote antiquity,

most of them being mentioned in Doomsday
book.

The Wych Elm (u, montanaj. The Wych
elm, or Wych hazel, so called from its resem-

blance to the latter tree, grows wild in some of

the northern counties of England. It attains a

great size. The bark of the young shoots is

smooth, tough, and of a yellowish brown colour,

with white shoots. The leaves are oval, si.x

inches long, and about four broad. The flowers

grow in clusters towards the end of the twigs ;

they have long leafy impalements of a green

colour, and appear in spring before the leaves.

The wood is not reckoned so serviceable as the

common elm. Anciently it was made into bows.

The Smooth Elm (u. glabra), is very common
in several parts of Hertfordshire, Essex, and

other north-east counties of England, where it

grows to a large tree, and is much esteemed.

The branches spread out like those of the first

sort. The leaves are oval, and sharply serrated

on the edges. They are smoother than most

of the other sorts, and do not appear tUl the

middle or latter end of May.
The Dutch Elm (u. siiherosa), is character-

ized by large thick leaves and a fungous bark.

The flowers are also of a light tint, and the seeds

large. Its wood is said to be softer than that of

the common elm. It was brought from Hol-

land during the reign of king William, and was

used in the trim dipt hedges of that period, but

is not now much cultivated.

The American Elm (u. Americana). There

are two kinds enumerated, the white and the red ;

the former having a grayish bark, deeply fiir-

rowed; the latter a reddish brown. Both rise to

the height of noble trees, and their wood is much

employed for various domestic purposes.
The elm is propagated by layers, seeds, and

gi'afting. It thrives best in a good soil, and in

single trees, or interspersed in hedge-rows, in-

stead of fonning large woods.

The elm attains a large size, and lives to a great

age. Mention is made of one planted by Henry
IV. of France, which was standing at the Lux-

embourg at the commencement of the French

revolution. One at the upper end of Church-

lane, Clielsea (said to have been planted by queen

Elizabeth), was felled in 1746. It was thirteen

feet in circumference at the bottom, and one

hundred and ten feet high. Pifiij's elm, near

the Boddington oak, in the vale of Gloucester,

was, in 1783, about eighty feet high, and the

smallest girth of the principal trunk was sixteen

feet. From the planting of Sir Francis Bacon's

elms, in Gray's Inn walks, in 1600, and their

decay about 1720, one would be disposed to as-

sign the healthy period of the elm to be about

one hundred and twenty years. The health of

these must have been, however, affected in some

degree by the smoke of London. Tlie superb

I
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avenue, called
" The Long Walk," at Windsor,

was planted at tlie beginning of the last century.

Most of the trees have evidently passed their

prime. The Tuost pi-ofitable age of elms, both

for quantity and quality of timber, is, probably,

about fifty or sixty years. The central parts of

a tree get indurated, lose their natural sap, and

are apt to absorb moisture, by which they soon

rot on exposure to the air, long before the dry
rot consumes them, shielded as they are by the

external parts. The predominance of resin in-

soluble in water, and not liable to be acted on

by the acida of the atmosphere, is the cause why
the pine and the larch are more durable than the

silver fir and the spruce. It is possible that the

elm is injured l)y too much humidity in the soil

upon which it grows ;
and that the Dutch elm,

wliich is usually classed as a diiferent species

from the common elm, and of which the timber

is inferior, may be merely the common one de-

based in the humid soil of Holland.

The elm rises to a greater height than the

generality of English forest trees, with a foliage

at once full and hanging loosely, and thus ca-

pable of receiving great masses of light, and of

producing "the chequered shade," which im-

parts such a sparkling beauty to woodland

scenes.

The elm has been always considered as one of

the trees which can be most safely transplanted
after attaining considerable size. Evelyn gives

several accounts of trees of this species being thus

removed into other soils.

The shelter which trees afford to the soil is

one of the surest means of increasing the warmth
and fertility of a country ; and many districts

have been converted from bleakness and sterility,

to productiveness and value, by plantations of

timber. This is particularly the case where the

wind blows over those cold surfaces of heath and

morass, which occur in the northern parts of the

island of Great Britain. The subject has not

been investigated with that attention which its

importance merits; but appearances render it

highly probable that the spa\vn of mosses and
lichens are wafted by the winds ;

and that if

these winds are not purified from the pestilent

spawn, they spread a noxious vegetable growth
over what would otherwise be fertile land. In

this way belts of plantations act as a sort of fil-

ter for the winds. The trees next to a marshy
heath have been covered with lichens, so that

no part of the bark was visible
;
while in the in-

terior of the belt, and on the side most distant

from the barren track, the bark has been free

from these parasites. Further, after the trees

have attained sufficient size to shelter the land,
the moss has disappeared from it, and the soil

has become fit for the production of valuable

crops. Nor is it on trees alone that this effect

of winds, from cold and watery tracks, may be

perceived; for those sides of ancient and elevated

buildings which are opposed to them are in-

crusted with moss and lichen, while the other

sides are comparatively clean. To any one who
has paid much attention to the more sterile dis-

tricts of the country, it is matter of every- day

notice, that nothing tends so much to confine

within bounds the plants which are hostile to

the grasses and cultivated crops as timber ;
and

this being the case, it follows that the means of

procuring an instantaneous shelter of grown tim-

ber are, at the same time, the surest means of

procuring, comparatively, instantaneous fertility.

In many instances the land, when not sheltered

liy timber, has returned to its original sterility,

whenever it has been allowed to lie in grass; but

when so sheltered, the pastures have retained

their greenness for years, and, instead of being

deteriorated, have been improved by remaining
for a few years out of tillage.

The transplantation of grown timber trees ap-

pears, indeed, to be the only way by which shel-

ter can be restored to cold, bleak, and exposed
districts. The remains of large trees, which are

found in the mosses and bogs of such districts,

prove that once both the soil and climate have

been adapted to the production of wood. This

is true not only of those countries where timbei

is still to be found in warm and sheltered places,

but in those dreary climes where now hardly a

shrub is to be found, and where, although young
timber be planted, it will not grow—as in the

counties of Sutherland and Caithness, the Ork-

ney and Shetland isles, and even in Iceland it-

self. The latitude has not altered since the trees

which are found in the peats-bogs of those re-

gions were green and flourishing upon the sur-

face; and if the soil and the climate have been

deteriorated, it must have been by exposure to

the damp and bleaching winds. Those winds,
as has been said, prove fatal to j'oung trees; but

it is probable that, if grown timber, of the more

hardy sorts, could be introduced as a shelter, the

land would recover its former fertility, and the

landscape its ancient beauty.
The observations of philosophical travellers

and inquirers, with regard to the whole of the

northern countries of the world, whether in the

eastern continent or the western, confirm these

remarks. Sir Hans Sloane, in his account of the

bogs of Ireland, mentions that a great part of

those districts which are now covered by that un-

profitable substance, must have been once clothed

with forests of trees. Broke, in his Winter in

Lapland and Sweden, notices the same change as

having taken place in the north of Lapland and
the islands. Sir George Mackenzie and others

observe the same as being the case in Iceland;
and Heai-ne mentions that large tracts of the

northern parts of America, which at his visit

were covered with moss and swamp were forests

31
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in the daj's of the fathers of the Tndiitis then

livuig. In many parts of tlie higlilands and
western islands of Scotland, where there is now
hardly a tree, or, at most, only coppice, along
the shores of the lochs, or arms of the sea,. there

are found not only the trunks and roots of trees

in the soil of the hogs, but the roots of oaks of

large dimensions standing on the surface; nor
can the period at which they were growing have
been very remote, for, in some of the wild and
almost inaccessible glens, many large trunks still

lie mouldering and neglected.
The Beech (fa^us syhatica). Natural family

amentacece; monoseiay polt/andria of Linnaeus.

The beech is a stately and beautiful tree, attain-

ing a large size. The trunk is massive, and
covered with a smooth shining bark, which sel-

dom cracks into fissures; the branches spread out

horizontally, thus affording "the cool shade," so

often alluded to by the poets. The leaves are

rather small, of a soft silken texture, and deli-

cate green colour when young, and becoming
harder and darker as they come to maturity.
After they have lost their verdure they still ad-

here to the branches, and thus continue for the

greater part of the winter. In this way tlie

trees planted in hedges or other fences afford a

good shelter for tender plants.
A variety called the purple beech, with foliage

of a deep brown or purplish hue, forms a very
beautiful and striking contrast among other green

foliage. This variety may readily be propagated

by engrafting. The ferruginca is of a still deeper
red, and is common in America.

The buds of the common beech begin to ex-

pand about tlie 15th of April, and the leaves

come out about the 21st. The flowers appear
about the 12th of May, and by the first week
of June they are in full blossom. The mast or

seed, which is an angular nut contained in a

prickly capsule, is ripe in autumn. This tree

thrives best in a chalky or strong soil, the bark

upon such soils being clear and smooth, a sign
of healthy vigour in the tree. When planted

upon strong or chalky cliffs, the beech will resist

the winds better than most other trees; and in

this case the plants should be taken from a nur-

sery of a similar soil.

The wood is brittle, and not well adapted for

those purposes where strength and durability
are required. It is, however, well suited for

the turning lathe; and beechen bowls seem to

have been in early use among the Roman peas-

antry. The mast is found to be a very nutritious

food for swine, and is much used for this purpose.
In North America two species of the beech ai'e

common. The white and red beech. The white

beech, /. sylvestris, is more slender and less

branching than the red; but its foliage is superb,
and its general appearance magnificent.* The

*
Micliaux,

loaves arc oval, acuminate, smooth, shining, and

bordered in the spring with a soft hairy down.

The sexes are borne by different branches on the

same tree. The barren flowers are collected in

pendulous, globular heads; and the others are

small, and of a greenish hue. The perfect wood
of this species bears a small proportion to the

sap, and frequently occupies only three inches

in a trunk, eighteen inches in diameter. Not-

withstanding the beauty of this tree, its wood is

of little use but for fuel. The red beech, /. fer-

ruginca, is almost exclusively confined to the

north-eastern parts of the United States; and to

the provinces of Canada, New Bnmswick, and
Nova Scotia. It bears a close resemblance to

the common European species. Its wood ia

stronger, tougher, and more compact than that

of the white kind, and is accordingly more use-

ful. It is so liable to the attacks of insects, that

its use in domestic furniture is rare. Experience
has shown the advantage of felling the beech in

summer, while the sap is in full circulation; cut

at this season it is very durable, but felled in

winter it decays in a few years. The logs are

left several months in the shade before they are

hewn, care being taken that they do not repose

immediately on the ground, after which they
ai'e fashioned according to the use to which they
are destined, and laid in water for three or four

months. They are said to be rendered in this

way inaccessible to worms. The beech is very
durable when preserved from humidity, and in-

coiTuptible when constantly in the water; but

it rapidly decays when exposed to alternations

of dryness and moisture. When burnt the wood
ash affords a large proportion of potass.

Hedges are frequentlyconstructed of the beech,
and when trimmed close afford an excellent

shelter, especially in the winter and spring

months, in consequence of the old leaves still

remaining in a withered state on the stems.

In Belgium, between Ghent and Antwerp, very
solid and elegant hedges are made with young
beeches, planted seven or eight inches apart, and
bent in opposite directions, so as to cross each

other and fonn a trellis, with apertures five or

six inches in diameter. During the first year

they are bound with osiera at the point of inter-

section, where they finally become grafted and

grow together. As the beech does not suffer in

pruning, and sprouts less luxuriantly than most
other trees, it is perfectly adapted for this pur-

pose.

The beech is reared easily from the seed, which

may be sown at any time between October and

February; but the best season is about two weeks
after they drop from the tree. In France and

Germany an oil is extracted from the beech nut
little inferior to olive oil.

The forests in the department of the Oise

have yielded in a single season more than two
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millions of bushels of these nuts; anil in 1779

the forest of Compaigne alone afFovded oil suffi-

cient to supply the wants of the district for more

than half a century. The nuts are collected

in dry weather as they fall from the trees, which,
to facilitate this, are shaken by the peasants: the

oil is abundant only when the fruit is perfectly

ripe. Being thus collected and cleansed by win-

nowing or in mills, they are spread out on floors

like corn, and freciuently turned till they are

dry. In the winter months they are ground
down and formed into a paste; and afterwards

this paste is subjected to strong pressure in wool

or hair bags, when the oil oozes out and is col-

lected; this process is repeated a second or third

time, till all the oil is extracted. By care and

skill the quantity of oil thus obtained is equal
to one-sixth of the nuts employed. The oil

becomes limpid by repeatedly drawing it off the

dregs, and at the end of six months arrives at

perfection. It will last good for ten years or

upwards.
The Hornbeam (carpinits betulits). Natural

fomily amentaceoe; monmcia, polyandria of Lin-

naeus. This is sometimes called the horse beech,
from its resemblance to the common beech. It

is common in England, but is rarely allowed to

grow to its full height, being polled by the

country people. According to Miller, however,
the tree reaches seventy feet in height, with a

large round stem, perfectly straight and sound

when growing on a stiff clay, which appeara to

be its natural soil. As this tree then thrives on

cold, barren, and exposed hills, and in situations

where few other trees will vegetate, it may be

cultivated with advantage in such situations.

It is by no means of slow growth, and resists

the violence of winds better than most other

trees; and is thus well adapted as a means of

shelter. It should be raised from seeds planted
in the spot where it is intended to gi-ow; and
these seeds may be sown in autumn, when they
will spring up the following spring. Like the

beech, the leaves of the hornbeam remain on the

branches till the young buds push them off in

spring.
The wood is not much esteemed except for

fuel. Hedges are constructed of the hornbeam
similar to those formed of the beech. They are

very common in some parts of Germany.
The American Ilortibeam (c. Americana), is

common in the States, and in the warmer parts
of Canada. The trunk, like that of the Euro-

pean species, is obliquely and irregularly fluted,

frequently through all its length. The bark is

smooth and spotted with white. The fertile

flowers are collected in long, pendulous, leafy

aments, at the extremity of the branches; and
the scales or leaves which surround them con-

tain at the base a hard oval seed. The fructifi-

cation is always abundant, and the aments remain

attached to the tree long after the foliage is shed.

The wood is white and exceedingly compact,
and fine grained; but as the timber attains a very
limited size, it is fit for no useful purpose.

Iron Wood (carpimis ostryaj. This tree

belongs to the same natural family and order as

the above. It is a native of North America, and

grows not in groups, but loosely disseminated

in cool, fertile, and shaded situations. The leaves

are alternate, oval, acuminate, and finely and

unequally serrated. The fertile and barren

flowers arc borne at the extremity of different

branches of the same tree; and the fruit is in

clusters like hops, hence the name ostrya. The
small hard triangular seed is contained in a spe-

cies of reddish, oval, inflated bladder, covered at

the age of maturity with a fine down, which

causes a violent imtation of the skin if care-

lessly handled. In the winter this tree is recog-

nised by a smooth grayish bark finely divided

and detached in stripes, not more than a line in

breadth. The wood is perfectly white, compact,
fine grained, and heavy. The concentric circles

are closely compressed, and their number in a

trunk of only four or five inches in diameter,

evinces the slow growth of the tree.

The wood is so hard as to be used in place of

iron levers for splitting trees. In New York
brooms and scrubbing brushes are made of it, by
slu'edding the end of a stick pf suitable dimen-

sions. If the wood could be procured of larger

size, it no doubt might be applied to many use-

ful purposes.
This tree has been transplanted to France,

where it flourishes; and it probably might be

propagated with advantage in other parts of

Europe.
The AsH (fraxinus excelsiorJ. Natural family

aleincce; polygamia, dicecia of Linnsus. The
ash is indigenous to Britain, and is a well known
tree. The stem is covered w ith a smooth bark,
and grows tall and rather slender. The branches

are flattened; the leaves have five pairs of lobes,

terminated by an odd one of a dark green colour;

lanceolate, with serrated edges. The flowers are

produced in loose spikes from the sides of the

branches, and are succeeded by flat seeds which

ripen in autumn. In its period of leafing the

ash is very late, being generally towards the end

of April, or middle of May. It is also among
the first to shed its leaves on the first approaches
of the autumnal frosts. The varieties of this

species are the weeping ash (pendula), fii-st dis-

covered in a field at Gamblingay, Cambridge-
shire. 'ih& yellow barked, (jaspidea); the green

coloured, (atromrens). It has been known from

the remotest period of history, and it is very

generally diffused. It agrees with a greater var-

iety of soil and situation than perhaps any other

tree producing timber of equal value; and, dif-

fering from many other trees, its value is in-
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creased rather than diminished by the rapidity
of its growth. On very poor soils, where it

grows stunted, it is brittle, and soon affected by
the rot; but, where the growth has been vigorous,
the compact part of the several layers bears a

greater proportion to the spongy, and the timber

is very tough, elastic, and durable. In elasticity

it is far superior to the oak, and it is not so liable

to be broken by a cross strain; hut it is much
more fibrous, and more easily split. The ash is,

by way of eminence, called the "husbandman's

tree," nothing being equal to it for agricultural

implements, and for all sorts of poles, ladders,

long handles, and other purposes which require

strength and elasticity combined with compara-
tive lightness.

At all ages the growth of the ash is of value:

the thinnings of young plantations, and the

suckers that spring up from the roots of grown
trees, or from the stools of trees that have been

cut down, are excellent for hoops, hop-poles,
and every other purpose where clean, light, and

strong rods are wanted at small expense. The

leaves, and even the twigs, are eaten by cattle

with great avidity; the bark is useful in tanning;
and the wood yields, when burnt, a considerable

quantity of potass.
The drip of the ash is injurious to most other

plants, and, therefore, when it is planted in corn-

fields, a certain portion round it is unproductive;

but, in marshy situations, the roots of it, which

run a long way at a considerable depth, act as

nnder-drains. Hence the proverb, in some parts
of the country,

"
May your foot-fall be by the

root of an ash,"—may you get a firm footing.

Some idea of the change of times and opinions

may be formed from the value set upon the ash,

in the laws of Howel Dda, wherein, while a

branch of misletoe is reckoned at thirty shillings,

an ash, not being named, must be classed with

"trees after a thorn," and therefore be rated at

fourpence ! In the useful arts, one good ash is

worth all the misletoes that ever grew. Such
was the veneration of some of the ancients for

the ash, that Hesiod derives his brazen men from

it; and the Edda, or cacred book of the North-

men, gives the same origin to all the human race.

The ash does not grow to such thickness as

some of the other forest trees. Dr Plot men-
tions one eight feet in diameter; Mr Marsham

another, at Dumbarton, nearly seventeen feet in

girth; Arthur Young mentions one in Ireland

that had reached the height of nearly eighty feet

in thirty-five years; and one is spoken of in the

county of Galway, a district not remarkable for

timber, as forty-two feet in circumference, at

four feet from the ground. Instances of so great
dimensions are not numerous, however; and it is

not desirable that the ash should be left for such
a growth, as trees of fewer years, and inferior

scantling, are invariably better timber.

Gilpin, in his work on Forest Scenery, calls

the oak the Hercules of the Forest, and the ash

the Venus. The chief characteristic of the one

is strength; of the other, elegance. The ash

carries its principal stem higher than the oak ;

its whole appearance is that of lightness, and the

looseness of the leaves correspond with the light-

ness of the spray. Its bloom is one of the most

beautiful appearances of vegetation. The ash,

however, drops its leaves very early; and, instead

of contributing its tint to the many-coloured

foliage of the autumnal woods, it presents wide

blanks of desolated boughs. In old age, too, it

loses that grandeur and beauty which the oak

preserves.

There are upwards of thirty species of the ash

enumerated,—a considerable proportion of these

being natives of America.

The Flowering Ash (f. ornis), is a native of

the southern parts of Europe, is said to he that

which chiefly produces the substance called

manna; although other species, as the excelsior

and rotundifolia, also furnish it. This substance

is secreted from the inner bark, and is a species
of sugar. In Sicily the three species we have

mentioned are regularly cultivated for the pur-

pose of procuring manna, and with this view

are planted on the declivities of the hills, with
an eastern aspect. After ten years they begin to

yield this substance, which exudes from incisions

made on the bark by means of a sharp crooked

instrument. These incisions are first made in

the lower part of the trunk, and repeated at the

distance of an inch from the former wound,
still extending the incisions upwards as far as the

branches; and confining them to one side of the

tree, the other side being reserve3 tUl the year

following, when it undergoes the same treatment.

On making these incisions, which are of a longi-
tudinal direction, about a span long, and nearly
two inches wide, a thick whitish juice imme-

diately begins to flow, which gradually hardens

on the bark; and in the course of eight days it

acquires the consistence and appearance in which

the manna is imported into Britain, when it is

collected in baskets and afterwards packed in

large chests. Sometimes the manna flows in

such abundance from the incisions, that it runs

upon the ground and becomes mixed with im-

purities, unless this is prevented by the inter-

position of concave leaves, or flat stones. The
business of collecting manna usually terminates

at the end of September, when the rainy season

sets in.

The most useful and important American spe-

cies are :
—

The White Ash (f. Americana), a beautiful

tree, with trunk perfectly straight and undi-

vided to the height of forty feet; leaflets three

to four inches long, oval, acuminate, and of a

light-green colour and undulated surface; the
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wood is reddish, and the sap white. This tree

is found on tlie margins of rivers and swamps,
and is of quick growth.

Tlie Black Ash (f. sambucifoliaj, common
in the United States and Canada, rising to tlie

height of sixty to seventy feet; and having the

buds of a deep blue colour.

The lied Ash (f. tomentosa), very common
in the northern and middle States. The lower

surface of the leaves and shoots are covered with

a reddisli down; the bark of a deep brown.

The Bhie Ash (f. quadrangulata), confined

chiefly to Kentucky and West Tennessee; a large

tree, and furnishes a useful wood. Its bark is

said to afford a blue dye.
The Carolinian Ash (f. platicarpa), a native

of the more southern States; is characterised by
its nearly round acuminated leaflets, of which

there are commonly only two pairs, with an odd

one. It is of much inferior size to the others.

The Maple (acer). Natural family acerinece;

polj/gamia, monoecia, of Linna;u3. Of the maple
there are a considerable number of species, of

which eight are indigenous to Europe, about a

dozen to America, and several more to various

parts of Asia. Two species are common in Bri-

tain, the sycamore and the common maple.
The Great Maple, or Sycamore (acer 2>seudo-

xAatanusJ. This is a large growing tree, with a

I

Sycamore.

large broad leaf divided into five lobes, glaucous,
and smooth beneath, the lobes unequally toothed.

The flowers hang in long pendulous racemes; the

fruit is smooth. This is a fast growing tree, and
is well adapted for situations near the sea, as the

salt spray seems to have no bad effect on its ve-

getation. The timber is very close and com-

pact, easily cut, and not liable either to splinter
or warp. Sometimes it is of a uniform colour

throughout, and in other cases beautifully curled

and mottled. In the latter state, as it takes a
fine polish, and bears varnishing well, it is much
used for certain parts of musical instruments.

This wood contains none of those h.ard particles
•which are injurious to tools, and is therefore em-

ployed for cutting boards ; and not being apt to

warp, either with variations of heat or of mois-

ture, it is a suitable material for saddle-trees,

wooden dishes, founders' patterns, and many
other articles both of furniture and machinery.
Before the general introduction of pottery- ware,

it was the common material for bowls and plat-

ters of all sorts, and many are still made of it.

As the juice of the maple, both in the leaves and

in the tree, is of a sweet taste, numerous insects

are attracted to it. At certain seasons the wild

bees and wasps may be seen about it in crowds;
and if the timber be placed so that insects are

allowed to settle upon it, it is speedily attacked

by the worm. When kept dry and free from

this attack, it will last a considerable time ;
but

exposed to humidity, it is one of the most per-

ishable of trees. From the largeness of its leaves,

the maple forms a cool and pleasing shade. It

is also a picturesque tree, as the constant exco-

riation of its bark produces a variety of hues,

which serve to diversify the landscape. If

pierced in the spring or autumn, a juice flows

out which is of a saccharine nature, and may be

fermented into wine, or sugar may be obtained

from it by evaporation.
The sycamore is not only a large timber tree,

but it is long lived. St Hieron, who lived in

the fourth century of the Christian era, writes,

that he saw the same sycamore tree on which

Zaccheus climbed up to see our Saviour ride in

triumph into Jerusalem. The propagation of

all the maples is very easy. In the autumn,
when the seeds are ripe, they are gathered from

the tree, dried for a few days, and then sown iu

any good mould. In the spring the plants wiU

appear, and make a shoot of about a foot by the

following autumn.

The Common Maple (cbcer campestris). This

is a smaller tree than the sycamore, with rather

smaller leaves. These are cordate, five-lobed,

with nearly entire obtuse margins, smooth and

shining beneath. The corymbs of the flowers

are erect, and the wings of the seeds devaricated.

The flower buds begin to open about the 6th of

April, and the leaves come out about the 18th of

the same month. About the 10th of May the

flowers are in full blow, and the seeds ripen in

autumn. The timber of this tree is superior to

that of the great maple. We meet with high
encomiums of its excellence among the ancients.

Pliny highly commends the maples, growing in

different parts of the world, for the remarkable

fineness of their grain; and Virgil introduces

Evander sitting on a maple throne. In former

times, so eager was the demand for the curious

portions of this wood, which, in its veined aspect,
often formed representations of birds and various

animals, that no pains or expense were spared in

procuring them. When boards, large enough
for tables, were folnued of this curious part of

the wood, the extravagant prices paid for theui

is almost incredible. We read of a table formed



438 HISTORY OF THE VEGETABLE KINGDOM.

of this wood which cost ten hnmlred tliousand

sesteixes, and of another that cost upwards of

fifteen hundred thousand.

This tree is seldom planted so as to form woods
or larg;e plantations. It is more commonly cut

do'ivn so as to form underwood; for this purj)oso
it is very suitable, as the shoots spring up very
fast from the old stools, and they make useful

fuel. The largest trees are generally found in

hedge-rows.
The Norway Maple (accr platanoides). This

species grows to a great size. The leaves are

large, like the sycamore, of a shining green co-

lour, five-lobed, acuminate, cuspidate, and some-

what toothed. The corymbs are nearly erect.

It grows on the mountains of the northern coun-

tries of Europe, descending, in some places of

Norway, to the sea shore. It abounds in the

north of Poland and Lithuania, and is common

throughout Germany, Switzerland, and Savoy.
The leaves are not liable to be preyed on by in-

sects, as they contain a milky bitter juice, re-

pulsive to these animals. This circumstance

heightens the beauty of the tree
;
and in spring,

when it is full of its yellow blossoms, it has a

very fine appearance. In autumn the leaves as-

sume a golden yellow, which adds to the diver-

sified beauty of the surrounding foliage. It

thrives well in this country, where its seeds

come to maturity, and where it may be propa-

gated in the same way as the other maples. On
the continent it is reckoned among the best trees

for giving shelter to dwelling-houses. It is of

quick growth, and attains a very considerable

size. Its wood is also held in great estimation,
and its juice yields sugar by evaporation.

The Sugar Maple (acer saccharinmn), is also

known in America under the name of rock

Snffar Maple.

maple and hard maple. It is a native of North

America, and grows in great abundance in Ca-

nada, New Brunswick, and Nova Scotia, the

States of Vermont and New Hampshire, the dis-

trict of JIaine, Genesee, New York, and the up-
per parts of Pennsylvania. According to Dr
Rush, in the northern parts of these two latter

states, there are ten millions of acres which pro-

duce this tree, in the proportion of thirty to the

acre. In the middle and southern states it

is rare, and almost unknown. It flourishes

best in mountainous districts, where the soil,

though fertile, is cold and moist
; and, in addi-

tion to the localities just mentioned, it growa
along the whole chain of the AUeghany moun-
tains to their termination in Georgia.
The sugar maple attains the height of seventy

to eighty feet, with a diameter in proportion ;

but its average height is fifty to sixty feet, with

a diameter of twelve to eighteen inches. Well

grown thriving trees have a beautiful appear-

ance, and are early distinguishable by the white-

ness of their bark. The leaves are about five

inches broad, and varj- in length according to the

age of the tree
; they are opposite, attached by

long petioles, palmated, or unequally divided

into five lobes, entire at the edges, of a bright

green above, and glaucous or whitish underneath.

In autumn the first frosts change them to a red

colour. Except in the colour of the lower sur-

face, they nearly resemble the leaves of the Nor-

way maple. The flowers are small, yellowish,
and suspended by slender drooping peduncles.
The seed is contained in two capsules, united at

tlie base, and terminated in a membranous wing,
The wood when cut is white

;
but after being

wrought, and exposed for some time to the light,

it assumes a rosy tinge. It is fine and close

grained, and, when polished, has a silky lustre.

It is very strong and sufficiently heavy, but

wants the property of duiability, for which the

chestnut and the oak are so highly esteemed.

When exposed to moisture it soon decays. After

a seasoning of two or three years, it is employed
by wheelwrights for axle-trees and spokes, and
for chairs and other domestic furniture. In the

neighbourhood of towns it is much used as fuel.

The ashes are rich in alkaline salts
; and four-

fifths of the potass exported from Boston and
New York are the produce of this tree.

But it is chiefly prized for its juice, which af-

fords an excellent sugar, little inferior to that of

the sugar cane. The process of obtaining this

juice and sugar is very simple. The work gene-

rally commences in Febmary or the beginning of

March, while the cold continues intense, and the

ground is still covered with snow. The sap be-

gins to be in motion at this season, two months
before the general revival of vegetation. In a

central situation, lying convenient to the trees

from which the sap is to be drawn, a shed is

erected, called a sugar camp, which is intended

to shelter the boilers, and the persons who tend

them, from the weather. An auger, three-

fourths of an inch in diameter—small troughs
to receive the sap

—tubes of elder or sumach,

eight or ten inches long, corresponding in size to

the auger, and laid open for a part of their length—buckets for emptying the troughs, and con-
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vcying tlie sap to the camp—boilers, of fifteen

or eighteen gallons capacity
—moulds to receive

tlie syrup when reduced to a proper consistency
for being formed into cakes-^and, lastly, axes to

cut and split the fuel, are the principal necessa-

ries required in the operation.
The trees are perforated in an obliquely as-

cending direction, eighteen or twenty inches

from the ground, with two holes four or five

inches apart. Care should lio'taken that the

augers do not enter more than half an inch with-

in the wood, as experience has shown the most
abundant flow of sap to take place at this depth.
It is also recommended to insert the tubes on
the sunk side of the tree

; but this useful hint is

not always attended to. A trough is placed on

the ground at the foot of each tree, and the sap
is every day collected, and temporarily poured
into casks, from which it is di'awn out to fill the

boilers. The evaporation is kept up by a brisk

fire, and the scum is carefully taken off during
this part of tlie process. Fresh sap is added

from time to time, and the heat is maintained

till the liquid is reduced to a syrup, after which
it is left to cool, and then strained through a

blanket or other woollen stuff, to separate the

remaining impurities. Some recommend leav-

ing the syrup twelve hours before boiling it for

the last time
; others proceed with it immedi-

ately. In either case tlie boilers are only half

filled, and by an nctive steady heat the liquor is

rapidly reduced to the proper consistency for

being poured into the moulds. The evaporation
is known to have proceeded far enough when,
upon rubbing a drop of the syrup between the

lingers, it is perceived to lie granular. If it is in

danger of boiling over, a bit of lard, or of butter,
is thrown into it, which instantly calms the

ebullition. The molasses being drained off from
the moulds, the sugar is no longer deliquescent
like the raw sugar of the West Indies. Maple
sugar manufactured in this way is lighter co-

loured in proportion to the care with which it

is made, and the judgment with which the eva-

poration is conducted. It is superior to the

lirown sugar of the colonies, at least to such as

is generally used in the United States ; its taste

is as pleasant, and it is as good for culinary pur-
poses. When refined, it equals in beauty the

purest sugar used in Europe. Its use, however,
is confined to the districts where it is made,
and then only in the country. From prejudice
or taste, imported sugar is used in all the small

towns and in the inns.*

The sap continues to flow for six weeks, after

wliich it becomes less abundant, less rich in sac-

charine matter, and sometimes even incapable of

crystallization. In this case it is consumed in

the state of molasses, which is superior to that

* Michanx.

of the islands. After three or four days expo-

sure to the sun, maple sap is converted into vine-

gar by undergoing the acetous fermentation. To

make beer of it, one quart of maple molasses is

mixed with four gallons of boiling water; to

this, when cool, a little yeast and a spoonful of es-

sence of spruce are added, and thus a very plea-

sant and wholesome beverage is obtained.

It is found that those trees which grow in low

and moist places yield more sap than those

growing on rising grounds; but it is less rich in

sugar. That of single or isolated trees, is also

the best. The following operations were made

on a tree near Pittsburg: twenty tubes were

introduced into a sugar maple, and on the same

day 23 gallons 3 quarts of sap were drawn, which

yielded 7 pounds and a quarter of sugar. 33

lbs. were made the same season from the same

tree, which supposes 100 gallons of sap.

In the United States maple sugar is made in

greatest quantities in the upper part of New

Hampshire, in Vermont, in the State of New

York, particularly in Genesee; and in the coun-

ties of Pennsylvania which lie on tlie eastern

and western branches of the Susquehannah, west

of the mountains in the country bordering on

the Alleghany, Minongaliela, and Ohio rivers.

The farmers, after laying aside a sufficient store

for their own consumption, sell the residue to

the shop-keepers in the small towns of the

neighbourhood, at eight cents a pound, by whom
it is retailed at eleven cents. A great deal of sugar
is also made in Upper Canada, and on the Wa-
bash. The Indians dispose of it to the commis-

sioners of the north-western company established

at Montreal, for the use of the numerous agents

who go out in their employ in quest of furs

beyond lake Superior. In Nova Scotia, and the

district of Maine, and in the highest mountains of

Virginia and Carolina, where these trees are

sufficiently common, the manufacture is less

considerable; and probably six-sevenths of the

inhabitants consume imported sugar.

It has been said, that the northern parts of New
York and Pennsylvania contain maples suffi-

cient to supply the consumption of the whole

of the United States.

Wild and domestic animals are exceedingly
fond of maple juice, and break tlirough the in-

closures to sate themselves with it.

Another species, the black sugar maple facer

nigrumJ, is found growing in the western States;

the leaves are similar to the sugar maple, only

they are of a deeper green, of a thicker texture,
and slightly downy: the wood is coarser grained,
and less brilliant when polished.
The Tied Flowering Maple facer ruhrum).

This is also a common tree in the United States.

It is the earliest whose bloom announces the re-

turn of spring; and in the neighbourhood of New
York is in flower about the middle of March.



440 HISTORY OP THE VEGETABLE KINGDOM.

The blossoms are of a beautiful purple, or deep

red, and come out about two weeks before the

leaves. They are sessile, aggregate, and situated

at the extremity of the branches. The leaves

are smaller than those of the preceding species,
but in some respects are similar. The wood is

hard, and weU adapted for the turning lathe; and
before the introduction of mahogany, was much
esteemed for its variegated aspect and the fine

polish which it bears.

The French Canadians make sugar from this

tree, which they call plaine, but the juice is not

very strong. A dark blue and black dye is fur-

nished by the bark.

The red maple thrives in wet and swampy
situations.

The Striped Barhed Maple facer striatum),
has a slender stem, with a smooth bark, beauti-

fully varied with green and white stripes; the

boughs are of a shining red in winter. The thick-

ness of the sliade, the beauty of the bark, and
the tree not being liable to be infested by insects,

render it very desirable for ornamental planta-
iio.:^ng_ The only objections to it are, that it is

subject to uo- -

iniured by storms, and that the
abundance of its foliage . „^^ ^^^ occasions a

great litter in autumn.

The Italian Maple (acer opaltis), is a nobie

tree, with large and beautiful foliage, throwing
an extensive shade. It is much prized in Italy

for planting in avenues and public walks.

The Birch (betula). Natural family amenta-

eem; moncecia, triandria, of Linnaus. The birch

is a native of cold and inhospitable climates; and

the dwarf birch is the last tree that is found as

we approach the snow in elevated regions. At
the island of Hammerfest, lat. 79° 40', the dwarf

birch, in the sheltered hollows between the

mountains, rises to about the height of a man ;

and in the low branches which creep along the

ground, the ptarmigan finds a summer shelter,

where it breeds in security. Naturalists affirm

that the birch tree constitutes the principal at-

traction to the birds which are found in such

plenty in high northern latitudes; the catkins af-

fording them food in the spring, and the seeds

during the remainder of the year.

The Common Birch (betula alba), is a grace-

ful tree, and throws out a pretty strong and very

agreeable fragrance. When it arrives at a con-

siderable size, the branches hang down or" weep;"
and as they are sometimes thirty or forty feet

long, and not thicker than a common packthread,

they are very beautiful, especially when the

points of them are laved in a clear mountain

stream. Coleridge calls the weeping birch the

"lady of the woods."

Though the people of more favoured places

rather despise the birch tree, and leave it to the

turner, out of which to make some of the smaller

of Iiis wares, or employ the shoots £is mop handles.

and the twigs as brooms; there are situations in

which it is among the most valued and valuable

productions of nature.

In those parts of the Highlands of Scotland

where pine is not to bo had, the birch is a timber
for aU uses. The stronger stems are the rafters

of the cabin; wattles of the boughs are the walL
and the door; even the chests and boxes are

of this rude basket work. To the highlander,
it fonns his spade, his plough, and, if he happen
to have one, his cart and his harness; and when
other materials are used, the cordage is still

withies of twisted birch. These birch ropes are

far more durable than ropes of hemp; and the

only preparation is to bark the twig, and twist

it while green.
In ancient times, both in Britain and other

parts of Europe, strong and light canoes were
made of the touch bark of the birch; and it is

still used for the same purposes in the northern

parts of America. Tlie species used for canoes

by the Indians and French Canadians is called

the canoe birch, (betula papyracea, or betula

nigra). In good soils it reaches an elevation

of seventy feet. The weight of a canoe that

will hold four persons, does not exceed fifty

pounds.
The peasantry in some parts of northern Eu- .

rone i

.1 ,

"

''^^tch
their houses with the birch, weave

°
,

"'
'•es into mats, and twist them into

ropes, and even gi. . , ,, • v i ^ • -n.
., • 1 1 nJ? ;nd the inner bark to mix with
their bread. Ihe ba»

, . i • ,i • i

, , 1 • i . "-k IS used in the simple
dyes, and also in tanning. mi t i j
.•'.., .. ? ,v. ihe Laplanders use
it in the preparation ot tn. , . .

'^

, , .

1 • T. • ii I- -J v ieir rem-deer skins;
and in Russia the hides which

.

'

._.,.,, J are so esteemed
for binding books are prepared w .,,

,,

reumatic oil of the birch. A weaW^ ,

t

pleasant wine may be obtained by drt' . .

sap in March, boiling it, and then fermt*
^

.°

The Northern people also make very nf °

kets and boxes of the bark, the Laplandei'P
'3 carv-

ing the large knots which the trees put j . ,

into vases, which, although fashioned withF .'

rude knives, have much of the beauty of turn^'

In Kamtschatka also, it is formed into dii.*
^

•

ing cups. The wood of the birch on the ban''

of the Garry, in Glengarry, Scotland, is cut in"^
,

staves, with which herring barrels are madf'^
It is an excellent wood for the turner, bein;"^

light, compact, and easily worked; and for ur''"

dressed palings and gates, such as are used in th^^

sheep countries, few timbers are superior to it^

It is not very durable, however, but very cheap,'
*

as it thrives upon soils that are fit for little else,

and sows itself without any assistance from art.

It grows upon rocks which one would think

absolutely bare; and such is the power of its

roots, that penetrating through fissures, they

wiU. separate stones several tons in weight, to

reach the soil. The black birch of America has

been imported into this country. It is compact



THE LIME TREE. 441

and rather handsome, but it soon decays. Birch

makes very good charcoal.

The weeping birch, b. pendula, is the most

graceful tree of the family. It grows both in

mountainous situations and bogs, from Lapland
to the subalpine parts of Italy and Asia. The

mahogany birch, b. lenta, or cherry birch of

Canada, abounds in the middle states of Penn-

sylvania, New York, and the Jerseys; but dis-

appears altogether in the higher latitudes of tlie

northern states. It is deemed a very fit tree for

planting in the valleys of the mountainous dis-

tricts of Britain. Its growth is rapid, and the

timber is close-grained; beautifully variegated,

and well adapted for cabinet work. The leaves,

which appear early in spruig, possess a peculiar

fragrance, which they retain after being dried in

a stove, aifording by infusion an agreeable di-

luent, superior to some of the common teas of

commerce. Tlie white bark of the birch con-

trasts well with the sombre trunks of other trees,

and, indeed, all tlie species are highly ornamen-
tal and graceful in gardens and shrubberies.

The Alder (almis glutinosa), belongs to the

same natural family and Luina;an order as the

which is got out of the bogs, in an undecayed

state, (and though it be not so durable in tlie

air as birch, it lasts much longer in water), has

tlio colour, if not the consistency of ebony
.^

Of

birch or holly, which are very white, of juniper,

which has a slight cinnamon tinge, and of the

bog alder or the bog oak, both of which are

black, the coopers in the north of Scotland form

variegated cups, some of which are very hand-

some. In moist situations alder does very well

for foundation piles; and from the ease with

which it can be perforated when green, and from

its not being liable to split, it is well adapted

for wooden pipes.

On the banks of the Mole, in Surrey, the alder

gi'ows very luxuriantly; and it adds great beauty

to the landscape in the neighbourhood of Dork-

ing and Esher.

The Lime Tree (tilia Europea). Natural

family tiliacecej polt/andria, monogt/nia, Lin-

The Alder.

birch; it is not so handsome a tree, however, as

the birch, and the timber is not applicable to so

many useful purposes. Tlie alder is a native

of almost every part of Europe. It thrives best

in marshy situations, and by the margins of

lakes and rivers, where it is generally a large
slirub rather than a tree. As its shade rather

improves than injures the grass, coppices of it

afford good wintering for the out-door stock on
mountain grazings.

Tlie bark of the alder contains a good deal of

tannin; and the young shoots dye a yellow or

cinnamon colour, the wood a browTi, and the
catkins of the flowers a green. The twigs of

the alder are brittle, and so is the stem when
green. In that state it is more easily worked
than any other timber. When of considerable

size, the timber of one of the varieties (tliere
are several of them) is red, and often so finely
streaked, that it is called Scotch mahogany in

tlio north, and furniture is made of it. That

I.ime Tree.

na;us. The lime is a handsime tree, which at-

tains a considerable size. The leaves are cordate,

serrated, unequal at the base, and of a light green

colour. The flowers begin to open about the

middle of May, and are in full blow by the middle

of July, when they appear of a white colour, and

have a very fragrant smell, yielding a honey of

peculiar and excellent flavour. The leaves be-

gin to open about the 12th of April, ai-e quite

out by the end of that month, and begin to fall

very early in autumn.

Of the lime there are several species and var-

ieties, characterised chiefly by the size and shape
of the leaves; but the most valuable, and the

one which is most frequently met with, is the

common lime. It is an exceedingly beautiful

tree, grows fast, and attains a very great size.

It is not supposed to be a native of England,
but mention is made of it growing here as early
as the middle of the sixteenth century. In

Switzerland and Gennany there are lime trees of

an enormous size; and one, in tlie county of

Norfolk, is mentioned by Sir Thomas Brown as

being ninety feet high, with a trunk forty-eight
feet in circumference, at a foot and a half from
the ground.
The lime bears the smoke of cities better than

any other tall-growing forest tree; and for this

reason the shaded walks about the cities on the
8 k
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Continent, more especially in Germany, are

planted with it. It has other advantages : tlie

trunk is smooth; the leaves are of a most beau-

tifully delicate green; the flowers throw out a

very agreeable fragrance; and it is not so liable

to get unsightly, from wounds and decayed
branches, as almost any other tree. But its

leaves come late in the spring, and they begin
to fall earlj%

—as early sometimes as the month
of July,

Though a soft and weak timber, the lime is

valuable for many purposes. It is delicately

white, and of an uniform colour, and therefore

it is admirably adapted for all light works that

are to be partially painted, and then varnished.

Though it be very close in the grain, it blunts
the tool less than any other timber; and as it has
the same property as maple, of not warping, and
even in a higher degree, it is used for cutting-

l)oards, and for the keys of musical instruments.
It also stands the tool well, and is called, by way
of eminence," the carver's tree," being used by the
carvers and gilders for most parts of their wooden
ornaments. At iron foundries, the ornaments
for the fronts of stoves and other purposes are

all fii-st cut in lime tree, and some of them are

moulded from the carving, though casts be more

generally taken in lead, as being more durable,
and admitting of a smoother surface. The ex-

quisite carvings with which Grindling Gibbons
ornamented so many of the churches and palaces
in England, in the time of Charles II., are all

executed in lime tree. Lime, though softer and
more easily cut than beech or maple, is not so

much affected either by the worm or by rot.

The bark of the lime tree is an article of

commerce. As the trunk of the tree is tall and
free from knots, the bark may be stripped off in

long pieces. These are macerated in water tiU

the fibrous layers separate; and are then divided

into nan-ow slips, called bast, which, in the

northern parts of Europe, are plaited into ropes,
and worked into mats. The mats in which flax

and hemp are imported from the Baltic, and

which, in this coimtry, are in constant use by
gardeners for covering plants from the weather,
and tying them up, and also for market and tool

baskets, are made of bast, or the bark of the

lime tree. Though the lime be not so great a
favourite in this country as it was in former

times, it may very fairly be doubted whether
the poplars, and other soft, fast-growing trees

that have l)een substituted for it, are a change
for the better. The lime is not a tree for bleak
and cold lands. It thrives best in rich loam,
and in warm and rather moist situations; and

though the average age to which it will grow
has not been accurately determined, yet, from
the healthy nature of the tree, and the great
size that it has arrived at, it must be considera-

ble—upwards of a hundred years.

The lime is generally raised from seeds, whicli

produce the handsomest trees; it may, however,
be propagated by cuttings or suckers. The seeds

are collected and dried for a few weeks, and then
sown in a rich mould in autumn. They will

spring up in the following spring, and after two

years' age may be planted out.

The honey made from the flowers of the lime,
is reckoned the finest in the world. Near Kowno,
in Lithuania, there are large forests chiefly of

this tree. The honey produced in these forests,

sells at more than double the price of any other,
and is used exclusively in medicine, and for

mixing with liquors.

It was customary with the ancients to crown
themselves with garlands of roses and other

flowers during their convivial entertainments;
and these were artfully bound together with

slips of the inner rind of the lime tree.

The American Lime ft. AmericanaJ, of which
there are several varieties, very nearly resembles

the European species. The leaves, which vary
in size according to the varieties, are finely ser-

rated on the edges, and end in acute points, with
the under surface of a paler green than the upper.
The large-leaved is by far the finest sort; and
the branches of this species vary from aU the

others, in having a dark brown bark. The
flowers are furnished with nectaries; whereas

those of the common lime have none. They
are produced in bunches, and are succeeded by
seeds contained in coriaceous capsules.
The Horse Chestnut (wsculus hippocastan-

tcmj. Natural family hippocastaneoe; heptan-

dria, monogynia, of Linna;us. This tree is a

native of the northern or central parts of Asia,
from which it was introduced into Europe about

the middle of the sixteenth century. Its pro-

gress can be traced from parts of Northern Asia

to Constantinople, thence to Vienna, and thence

to Paris, where the first tree was planted in 1615.

It is very beautiful in the arrangement of its

branches, which give it the form of a paraboloid ;

in the shape of its leaves; and in its pyramids
of large white flowers, delicately marked with

red and yellow. It grows very rapidly, and to

a great height; but the timber is soft, spongy,
and not durable, and therefore of little value.

It is white, but every way inferior to the lime,
as it does not stand the tool, and almost any
thing will scratch it. It has sometimes been

used by the turner, and also for pipes; but though
it be cheap, the advantage of using it is very

questionable. As it requires a good soil, it is

not worth cultivating but as an ornamental tree.

The Turks are said to grind the nuts, and mix
them with the food of their horses (whence the

common name): they devour them with avidity,
and they are stated to be eaten whole by deer

and sheep, and by poultry when boiled; but

hogs refuse them both raw and prepared. Tlie
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bmk of the horse chestnut has been employed
with some success in dyeing yellow.

This tree is extremely well adapted for the

ornament of parks and pleasure grounds, as it

grows to a large size, and forms a beautiful regu-
lar head. The buds, before they shoot out, be-

come turgid and large, so that they have a good
effect to the eye by their bold appearance, long
before the leaves appear. A peculiarity of these

buds is, that as soon as the leading shoot hursts

out, it continues to grow so fast as to be ahle to

form its whole summei-'s shoot in about three

weeks or a month's time. After this it grows
little more in length, but thickens, and becomes

strong and woody, and forms the buds for the

next year's shoot. The flowers are in full blow
about the 12th of May, and on fine trees make
a noble appearance. This tree is generally raised

from the nuts. These should be collected in

autumn, and sown in spring. If the nuts, pre-
vious to being put into the ground, are steeped
for a short time in water, they will more cer-

tainly, and more quickly spring up into

plants.

The PorLAR (populus), NatunJ family
amentacece ; dicecia, octandria, of Linnfeus, In
ancient times the public places of Rome vi'ere

planted with rows of this tree, whence it came to

be called arbor populi, and from this probably
we derive the common name it now bears.

There are about sixteen species of this family
enumerated. Their general aspect is that of

tall, straight, and light trees, with the branches
in general rising up perpendicularly instead of

spreading out horizontally.
The leaves vary in size and shape in the dif-

ferent species; generally they are small, oval,

cordate, or deltoid, with long, slender petioles,
and light coloured on the under side. The flowers

are male and female, on distinct plants, and both
are arranged in the form of an amentum. The
flowers appear about the beginning of April, and
in two months the seeds are perfected.
The small-leaved wliite poplar is a native of

most parts of Europe; but it is doubtful whether
the large-leaved one, the abele, be a native of

England,—at all events, the plants of it were
obtained chiefly from Flanders in the seventeenth

century. The poplar grows very rapidly. In
favourable situations it will make shoots three

inches in diameter, and sixteen feet long, in the

course of a single season. The loppings of the

poplar are not very inflammable, and thus they
are superior to those of the elm, and many other

trees, for heating ovens, and for other purposes
in which the loppings of trees are used.

The wood of the poplar is soft, and it is far

from durable; but it is not apt either to swell

and shrink, or to warp, and it is very light, so

that it is employed for butchers' trays, hogs'

troughs, and other articles, in which lightness

and cheapness are preferred to durability. It

is possible, in consequence of the rapidity with

which the poplar grows, and the ease with which
it can be worked, that, on the spot where it is

produced, it may be more economical for com-
mon household purposes, and for casks and pack-

ages for dry goods, than more durable timber.

It is a tree largely cultivated by the Dutch, being
well adapted to their moist soil and climate.

On the Continent a species of poplar is manu-

factured into thin slices, called spartcrie, which

is made up into ladies' bonnets. The seeds of

the white poplar, also, are surrounded with a sort

of cotton, of which it has been attempted to

manufacture paper and even cloth. Pallas, in

his voyages, attempted to show that the cotton

of the Populus alba was as valuable as that of

America; but no experiments upon it have yet
been successful.

In Holland, the black poplar is also much cul-

tivated. It grows rapidly, is cut down at about

twenty-four years old, and made into wooden

shoes, and other aiiicles. The timber is of nearly

the same quality as that of the white poplar,

perhaps a little better; and it is used for almost

the same purposes.
The trembling poplar, or aspen, is singular on

account of the agitation of its leaves by the

slightest breeze that can stir. .It is very gener-

ally diffused, and the timber of it, though it

does not attain quite the same size, is applied to

the same purposes.
The leaves of almost all the poplars are of a

pale or silver colour on the uuder sides, and the

twigs are flexible, which gives them an agreeable
variation of colour when agitated by the wind.

The susceptibility of motion is one of the acci-

dental beauties of trees; and the motion of the

poplar is peculiarly graceful, for it waves in one

simple sweep from the top to the bottom, and

the least breath of wind stirs it,when other trees

are at rest.

The Lombardy poplar grows rapidly, and

shoots in a compact spire to a great height. It

is not so hardy as the others; but when planted
in a favourable soil, it will grow at the rate of

four or five feet in height annually.
The timber of the Lombardy poplar is even

worse than that of the other poplars; but for

temporary purposes the rapidity of its growth is

some compensation. It is, perhaps, the lightest

of timber, and, therefore, well calculated for

packing-cases; and though soft, it w ill bear some
strain without breaking. The vessels in which
the people of Lombardy cany and squeeze their

grapes are all made of this poplar; and they also

frequently train their vines to the tree. In

England it is chiefly used as an ornamental tree.

The Lombardy poplar is, so far as has been ob-

served, the only spiry tree that is deciduous, or

sheds its leaves : the tree which it most nearly
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resembles in its Ibrm, tliough not in its foliage,
is the cypress.
The balsam poplar is a moderate sized conical

tree, a native both of Siberia and America : the
buds of this tree, from autumn to the leafing sea-

son, are covered with a quantity of a glutinous

yellow balsam, which often collects into drops,
and is pressed from the tree for medical use.

This balsam is brought to Europe from Canada
in shells. It is smooth, of an even texture, yel-
low colour, and fragrant scent, not unlike the
flavour of Tolu balsam. In Siberia a medicated
wine is prepared from the buds, which is diuretic,
and esteemed by the inhabitants as serviceable

in scurvy. The grouse and other game birds

feeding on these buds during winter, acquire a
flavour which is much esteemed by epicures.

All the poplars are very easily raised from

cuttings : they prefer a moist soil, and are of a

very rapid growth, but do not last long.
The chief species and varieties are thus dis-

tinguished.
White Poplar (p. albaJ, with roundish leaves,

angularly indented, and downy on the under

side; trunk straight, and covered with a smooth
whitish bark. A vai-iety with larger leaves is

called the abele poplar.
Black Poplar (p. nigra), with pointed, ser-

rated leaves; shaped like the letter delta. A, and
smaller than those of the former tree.

Lombardy Poplar (p. dilataia), with leaves

smooth on each side; pointed, serrated, and del-

toid, broader than long. Branches in form of a

cone.

Aspen, or Tremhling Poplar (p. tremula),
with roundish, broadly toothed leaves, smooth
on both sides; leafstalks compressed, and long
and slender, moving with the least breath of

wind.

Balsam Poplar (p. balsamifera), with oval

pointed leaves, closfely serrated, and netted be-

neath : the buds are resinous, and of a pale yel-
low colour. This tree is of a very quick growth,
and attains a considerable size.

The Willow (salix). Natural family amen-

tacecg; dioscia, diandria, of Linnceus. Of the

willow family there have been enumerated about

one hundred and forty species and varieties.

The willow is a light, graceful, and quick grow-
ing tree, with generally narrow, lanceolate, and
serrated leaves. It flourishes on the banks of

rivers and lakes, and other moist situations, and
is confined chiefly to the temperate regions of

Europe and America. Many of the species arc

distinguished by such delicate shades, that it

becomes very difiicult to particularize and dis-

tinguish them. Soil, situation, and climate,

produce so considerable a change in their appear-
ance, as to render it difficult to determine what
are species and what are varieties. Those kinds

M'bicb attain a timber size, are chiefly valued for

the rapidity of their growth, they produce a

great bulk of trunk, and lop in a short time;
and the bark of most of the species has recently
been used in tanning, being, at an average of

sorts, about half as valuable as that of the oak.

One great use of the willow is for basket making.
The basket-making willows, at least those

most generally and frequently used for that pur-

pose, (for baskets may be made of the twigs of

many others)
—are the osier (salix viminalisj;

and the yelloio willow ("salix vitellina); the tim-

ber tree is the white willow (salix alba); and
the ornamental one, the weeping willow (salix

Bahylonica),

a The Osier; b White Willow.

The osier is a native of most parts of Europe,
and grows spontaneously in fenny places. When
allowed, it becomes a small tree, but it is gener-

ally cut down for basket-work. The osier grows

very rapidly; and is used only for the coarser

basket-work, unless when split into pieces. On
the banks of large rivers, osier beds may be

planted with great advantage; and the osier will

also thrive in dry situations if the soil be good.

Cuttings of osiers take root very readily, and

it is not of much consequence which end of

them be put into the ground. They are of great

use in giving consistency to banks and embank-

ments, which are in danger of being washed

away. There are many osier beds in the Thames,
which are generally cut about once in three

years, and are very profitable to their proprie-

tors.

The shoots of the yellow willow are much
more slender than those of the osier: they are

very tough; and on that account they are well

adapted for the finer kinds of basket-work.

In common language, osier is used for almost

any willow tree, while of that which botanists

call the osier there are many varieties.

The white arborescent willow grows to a large

size, by the sides of rivers; and when the wind

agitates its twigs, and turns up the silvery sides

of its leaves, it has a fine nppeai'ance. It is a

native of most parts of Europe.
The weeping willow is a native of the Levant;

but it thrives very well in England, if the situa-

tion be not too cold for it, and if it be near



'HIE MOUNTAIN ASH. 44)

water. It runs to a considerable height, and no

tree can he more graceful on the margin of a lake

or stream. The twigs, which hang down so

beautifully, are tough, as well as long and slen-

der; and there can be no doubt that they would

answer well for basket-making; but this tree is

chiefly introduced on account of the beauty of

its appearance. It has been said, that the first

willow was planted in England by the celebrated

Alexander Pope. According to the account of

tliis circumstance, the poet having received a

present of figs from Turkey, observed a twig of

the basket in which they were packed putting

out a shoot. He planted this twig in his garden,

and it soon became a fine tree; from which stock

many of the weeping willows in England have

sprung. This tree, so remarkable on every ac-

count, was cut down a few years ago.

The willow has not only been noticed, but

employed in basket work in this country from

a very early period, and there is some probability
that the Britons taught the art to the Romans,
at least, from the mention of a basket brouglit
to Rome by painted Britons, in Martial, we
should be led to infer that baskets of British

manufacture were esteemed in the capital of the

world.

The timber of the willow is applicable to many
purposes similar to those in which the poplar is

employed, and in toughness it is far superior.

The ancient Britons sometimes made their boats

of basket-work of willow, and covered them
with the skins of animals : they were remarka-

bly light and buoyant.
The willow is used extensively in the manu-

facture of charcoal; and it has been found to be

superior to most other woods in producing char-

coal, for gunpowder. A good deal depends,

however, upon the manufacture. In the ordin-

ary modes of making charcoal, by building the

wood up in a pyramidal form, covering the pile

with clay or earth, and leaving a few air-holes,

which are closed as soon as the mass is well

lighted, combustion is imperfectly performed.
For charcoal, to be used in the manufacture of

gunpowder, the wood should be ignited in iron

cylinders, so that every portion of vinegar and

tar which it produces should be sufi^ered to es-

cape. In India, charcoal is manufactured by a

particular caste, who dwell entirely in the woods,
and have neither intermamage nor intercourse

with the Hindoo inhabitants of the open country.

They bring down their loads of charcoal to par-
ticular spots, whence it is carried away by the

latter people, who deposit rice, clothing, and iron

tools, a payment settled by custom. The be-

nevolent bishop Heber wished to mitigate the

condition of these unfortunate people, but he

found that he could not break through the Hin-
doo prejudice against them. Evelj'n, in his

Sylva, fears that the progress of our iron man-

ufacture would lead to the destruction of all our

timber, in the preparation of charcoal for fur-

naces. He did not foresee that we should find

a substitute, by charring pit coal into coke. In

1788, there were eighty-six iron furnaces in

England, of which twenty-six were lieated by
charcoal of wood; in 1826, there were three

hundred and five, all served by coke.

The flowers of the sallow willow make their

appearance about the 10th of March; and those

of the others follow in succession. The leaves

are out by the second week of April. They are

all of uncommon facility of propagation and

culture, and are readily raised from cuttings.
Plantations for basket-work or hoops, should be

made on deep loamy soil on the banks of rivers,

within reach of water, but by no means satur-

ated with it. Few willows are either bog or

marsh plants. The cuttings should be of two

year's wood, or the strongest portions of one

year's growth, two and a half feet long, one foot

and a half of which should be put into the

ground. They are commonly planted in rows
two and a half feet distant each way. After three

years they should be cut down to the first planted
head; after this the stock will afford an annual

crop of twigs. According to Dr Hunter, willow

plantations yield £5 per acre and upwards, ac-

cording to situation and demand.

Among the many uses to which the willow

was applied by the Romans, was that of binders

to tie up the vines to their poles. Regular
plantations of the willow were raised for this

purpose. The weeping willow, so called from
its pendulous branches and leaves, which often

contain a crystal drop of water at their points,
was the emblem of grief and disappointment.
Thus Shakspeare writes, "I offered him my
company to a willow tree to make him a garland,
as being forsaken." It is probable that under
those trees, the children of Israel mourned their

captivity. "By the rivers of Babylon, there we
sat down, yea, we wept when we remembered
Zion. We hanged our harps upon the willows

in the midst thereof,"— Psalms,

The salix herbacea, which is not a herbaceous

plant, as the name would imply, but really a

tree, is the smallest of all trees yet known, being

only from one to three inches in height, even

when of mature ago.

The Mountain Ash (pynis aucuparia). Na-
tural family rosacea; ; icosandria, di-pentaginea,
of Linnaeus. This is also called the icild service,

quickleam, and rowan tree. This tree grows natur-

ally in many parts of England, and is frequently
introduced into plantations and ornamental

shrubberies, both for the beauty of the leaves,
and the brilliant red of its clusters of berries.

In the south of England it is rarely permitted
to grow to any height; but in the northern coun-

,ties, and in Scotland and "Wales, it frequently
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attains a considerable size. The stems are covered
with a smooth gray bark; the brandies, while

young, have a purplish brown bark, and the
leaves are winged. They are composed of eight
or nine pair of long nan'ow lobes, terminated by
an odd one. The lobes are about two inches

long, and half an inch broad towards the base,

ending in acute points; and are sharply sawed
on their edges. The leaves on the young trees

in the spring, are hoary on their under side,
which about midsummer goes off; but those upon
the older branches have very little at any season.

The flowers are produced in large bunches almost
in form of umbels, at the end of the branches.

They are composed of fine, spreading, concave

petals, shaped like those of the pear tree, but

smaller; these are succeeded by roundish berries

growing in large bunches, which have a depres-
sion on the top, and are of a bright red when
lipe. The buds of this tree begin to open about
the beginning of April. The leaves are out by
the middle of the month, and the flowers are in

full blow by the sixth of May. This tree is

raisedfrom seeds, which, when planted, frequently
remain till the second spring before they make
tlieir appearance. In the following spring the

young trees should be planted out. It may also

be raised from layers; but trees from these are

not so handsome as seedlings. It will grow in

almost any soil or exposure, flourishing on moun-
tains, or in woods and thickets; and is so hardy
as never to be afi^ected by tlie severity of the

weather. In autumn, when loaded witli its

clusters of rod berries, it has a rich and striking
effect amongshrubberiesand ornamental grounds.
The wood is used for tools, and was fonnerly
made into bows.

Another species, the true service, we have

already shortly described under the head of fruit

trees.

Laburnum (cf.um). This family of orna-

mental shrubs belongs to the leguminosce or pea
tribe, to which they are allied by the similarity
of their organs of fructification. They may
be considered rather as shrubs than trees, and
are very ornamental from the handsome form of

their leaves, which are composed of small oval

leaflets, and the beauty of tlieir dependent ra-

cemes of gay coloured flowers. There are two

species of the common laburnum, which are so

much alike, as often to be confounded together.
The c. alpinus is the tree laburnum, whose

timber is much prized by cabinet makers and
turners for its hard, compact, durable structure,
and which is called false ebony by the French.

Ilares and rabbits are so fond of the bark of this

species, that it is frequently planted on the out-

skirts of other plantations in order to protect
the more valuable trees. Though eaten to the

ground in winter, it will spring again next

season; and thus afford a constant supply for

these animals, so as to save the other trees till of

a size to resist their attacks. Tlie timber has

been sold as high as ten shillings per foot, and
is most valuable when grown in light loams and

sandy soils.

Even of the small size to which it is permitted
to grow, this wood is used for many purposes,
as wedges, pulleys, pegs, and handles of knives,
and other instruments. When of larger dimen-

sions, no timber is fitter for cabinet work of all

kinds. It takes a fine polish, looks well, and is

durable. Chairs made of it are stronger than

those made of mahogany. It has been objected
to the wood, however, that in consequence of

its oily nature, it does not hold glue so well as

the drier woods. This property, on the other

hand, fits it well for pins, blocks, and cogs, in

mill-work, as its unctuous nature prevents it

from being abraded. Many of the purposes for

which it was once used, ai-e now supplied by
lignum vitiE, which is a harder wood, and still

more unctuous; but it is more splintry. For

pillars, bed posts, feet for tables, and other pur-

poses, laburnum wood is well adapted, and fre-

quently used.

The seeds are possessed of narcotic and pois-

onous qualities; and it is said that if a garland
of the flowers be worn around the neck, that

they produce headache.

The purple-flowered, and winged-leaved spe-

cies, purpureus and wolgaricus, are very hand-

some and ornamental shrubs, and are frequently

engrafted on stocks of the common laburnum
five or six feet in height.
The medicago arborea is, as we have already

stated, supposed to be the cytisus alluded to by
Virgil and the ancients.

The Pigeon Pea (cj/tisus cagan), is frequently

planted in the West India islands chiefly in rows,
as a fence to the sugar plantations; and will

thrive on very barren land. The seed is eaten

by the negroes, and is esteemed a wholesome

pulse. In the island of Martinico, the better

sort of people hold it in estimation, and prefer
it to the European pea : the chief use of it in

Jamaica is for feeding pigeons, whence its name.

The branches, with the ripe seed and leaves, are

given to feed hogs, horses, and other cattle, which

grow very fat on them.

Acacia (rohinia). Natural family legumin-

osce; diadelphia, decandria, of Linnaeus. This

is a family of useful and ornamental trees; natives

of America, and allied in their general appear-
ance to the foregoing. The common acacia is a

thriving, fast growing tree, of middling stature,

and ornamental when young; and very well

adapted for copse wood and rough timber. The
leaves come out late in spring, and fall off early

in autumn, like those of the ash.

Tliis is the locust tree of America, the tinilier

of which is much valued there, and is said to
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bo superior to tliat of the laburnum, being
close graineii, liavd, and finely veined, and

highly valued bj' the turner. Being of a very

incorruptible nature, it is also valuable for posts,

rails, and gates, many of which, made of this

wood, have remained fresh for nearly a century.
Its delicate, finely-shaped, pinnated leaves, and

wliite, pendulous, odorous flowers, also recom-

mend it as an ornamental shrub. It thrives best

in a deep sandy soil, and sheltered situation, and

throws up suckers abundantly from the roots,

thus adapting it for coppice wood. It is also

recommended as possessing superior qualities to

the oak for ship-building; but its comparative

scarcity has hitherto prevented its extensive use

in this department.
Dogwood (cornus). Natural family capri-

foliee; tctrandria, monoftynia, of Linnseus. There

ai'e ten or eleven species of this family, all char-

acterised by the hardness of their wood. The

larger kinds are very ornamental and hardy
shrubs, not only from the beauty of the flowers,

and the gay colour of the berries, but also from
the diversified colours of their barks and young
thoots, which have a lively effect, especially in

winter, among other more monotonous shrub-

bery. The groat-flowered, c.florida, an American

species, is thus described by Michaux :
—The

dogwood sometimes reaches thirty to thirty-five

feet in height, and nine or ten inches in diame-

ter; but it does not usually reach mox'e than

eighteen or twenty feet. The trunk is strong,
and is covered with a blackish bark, chopped
into many small portions, which are often in the

shape of sfjuaros more or less exact. The branches

are proportionally less numerous than on other

trees, and are regularly disposed nearly in the

form of crosses. The young twigs incline up-
wards in a semicircular direction. The leaves

are opposite, about three inches in length, oval,

of a dark green above, and whitish beneath.

The upper surface is very distinctly sulcated.

Towards the close of summer they are often

marked with black spots; and at the approach
of winter they change to a dull red. The flowers

are full blown about the middle of May, before

the leaves have yet unfolded themselves. The
flowers are small, yellowish, and collected in

bunches, which are surrounded with a very lai'ge

involucre, composed of four white floral leaves,

sometimes inclining to violet. This constitutes

all the beauty of the flowers, which are very
numerous; and which in their season robe the

tree in white, like a full blown apple tree, and
render it one of the fairest ornaments of the

American forest. The berries are of a vivid

glossy red, of an oval shape, and always united.

They remain upon the trees till the first frosts,

when, notwithstanding their bitterness, they are

devoured by the robin, or migratory thrush,
wliich about this period arrives i'rom the northern

regions. The wood is hard, compact, heavy, and

fine grained, and is susceptible of a brilliant

polish. The alburnum is perfectly white, and

the heart is of a chocolate colour. This tree is

not large enough for works which require pieces

of considerable volume; it is used for the handles

of light tools, and agricultural implements, cogs

of mill wheels, and other purposes. The inner

bark is extremely bitter, and has been used in

agues : it will also make a good ink, in the pro-

portion of half an ounce of the bark to two

scruples of sulphate of iron; and the same quan-

tity of gum Arabic mixed with sixteen ounces

of rain water.

This species grows and blossoms, but does not

be.ar berries in Britain.

The Common Cornel Cherry (cornus masrula),
blossoms early in this country, and bears hand-

some berries, which were formerly made into

tarts, and formed the rob de cornis. The wood
is very hard, and is celebrated by Virgil as a

material for warlike weapons,
" bona bello cornus."

The common and blue-berried cornels have

red twigs, and are used as ornamental shrubs.

The wood of both is hard and useful, and an oil

may be extracted from the berries. 'J he wood
of the common dogwood makes a very superior

charcoal, used in the manufacture of the finest

kinds of gunpowder.
The dwarf species, (succica) Is common in the

highlands of Scotland, and other alpine regions;

and its berries are esteemed tonic and stomachic.

li\^CE\vooT>(gualtheriamrgata). Natural family
annonacex ; polj/andria, polygynia, of Linnseus.

This tree is a native of Jamaica; and though of

moderate size, is one of the most useful and valu-

able in the island. It possesses in a high degree
the qualities of toughness and elasticity, and is,

on this account, extremely well adapted for the

shafts of light carriages, and all those uses where

light, strong, but elastic timber is required. Ash
of the very best qualities is found to be inferior

to this wood, both in strength and elasticity;

while the ash is open in the grain, whereas the

other is close and compact.
The leaves are ovate, acuminate, very smooth,

with very short footstalks. The blossoms are

pedunculate, axillary, and single-flowered.

Hawthorn (cratfegus). Natural family rosa-

ce<B ; icosandria, di-pentagynia, of Linnseus.

ITiis is a family of hard-wooded trees, both use-

ful and ornamental. The common hawthorn,
c. oxycantha, or sharp spined, is the best hedge

plant in Europe; and some of its varieties are

also very beautiful and ornamental, when in full

blossom. The flowers appear in May; hence the

popular name of May or May blossom. One

variety, the Glastonbury thorn, to which the

monks of the dark ages attached a popular legend,
flowers in January or February, and in favour-

able seasons and situations, as early as Christmas.
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When young, the liawtliom springs up very

rapidly; a shoot of a single year being sufficient

for a walking-stick. It thus, if well pruned and

kept down, very quickly grows into a thick and

intricately woven hedge. When it arrives at

the height of a tree, however, it makes wood

very slowly, and lives to a great age. The trunk

of an old hawthorn has a gnarled, rough, and

very picturesque effect, supporting its crown of

branches, white with innumerable blossoms.

Sometimes these trunks split into two or more

divisions, and thus in time gradually becoming
covered over with an extension of the bark,

appear as distinct stems.

The timber of the hawthorn is extremely
hard and durable, and fit for many purposes of

utility. There are several distinct species, and

many varieties of the hawthorn, all natives of

Europe and America. The double-flowering is

one of the most ornamental for shrubberies.

The fruit of the sweet-scented, odoratissima, is

reckoned very agreeable; and that of the azarole

is much esteemed in the south of Europe : in

this country it rarely arrives at perfection.

CHAP. XLIII.

HAHOOANT, UONUHVITEiE, TEAK, MAGNOLIA,
TULIP TREE, &C.

Mahogany Tree (swietinea mahogani). Na-

tural family meliacecE; dccandria, monogynia, of

Linnteus. This is a very large and graceful tree,

with numerous spreading branches. The trunk is

of great size, covered with a rough, scaly, brown

bark, which on the younger branches is of a gray
colour. The leaves are compound; the leaflets

are pinnated, in three or four, rarely five pairs,

without any odd one at the top. They are en-

tire, ovately lance-shaped, oblique, reclining,

smooth, and about two inches and a half long.
The flowers are small, of a white colour; the

calyx bell-shaped. The capsiile is ovate, large,

five-celled, and contains numerous compressed
seeds. It is a native of the West India islands,

and the warmer parts of the adjoining continent

of America; and has become celebrated, and in

request, from the beauty and durability of its

wood. The trees on the Bahama islands are not

so large, but are more curiously veined; and are

known in Europe as Madeira wood.

Smetenia mahogani is, perhaps, the most

majestic of trees; for though some rise to a greater

height, this tree, like the oak and the cedar,

impresses the spectatorwith the strongest feelings

of its firmness and duration. In the rich val-

leys among the mountains of Cuba, and those

that open upon the bay of Honduras, the

mahogany expands to so giant a trunk, divides into

so many massy a^'ms, and throws the shade of

its shining green leaves, spotted with tufts of

pearly flowers, over so vast an extent of surface,

that it is difficult to imagine a vegetable pro-
duction combining in such a degree the qualities

of elegance and strength, of beauty and sublim-

ity. The precise period of its growth is not

accurately known; but as, when large, it changes
but little during the life of a man, the time of

its arriving at maturitj- is probably not less than

two hundred years. Some idea of its size, and

also of its commercial value, may be formed

from the fact that a single log, imported at Liv-

erpool, weighed nearly seven tons; was in the

first instance, sold for £378; resold for i'525; and

would, had the dealers been certain of its quality,
been worth £1000. Mahogany of remaikablefine-

ness is very costly, being much prized as a fancy
wood.

As is the case with much other timber, the

finest mahogany trees, both for size and quality,

are not in the most accessible situations; and as

it is always imported in large masses, the trans-

portation of it for any distance overland is so

difficult, that the very best trees, both on the

islands and on the main land—those that grow
in the rich inland valleys

—defy the means of

removal possessed by the natives. Classes of

from six to eight tons are not very easily

moved in any country; and in a mountainous

and rocky one, where much attention is not paid
to mechanical power, to move them is impossible.

In Cuba, the inhabitants have neither enterprise

nor skill adequate to felling the mahogany trees,

and transporting them to the shore; and thus the

finest timber remains unused.

The discovery of this beautiful timber was

accidental, and its introduction into notice wa"

slow. The first mention of it is that it was usea

in the repair of some of Sir Walter Raleigh's

ships, at Trinidad, in 1597. Its finely varie-

gated tints were admired; but in that age the

dream of El Dorado caused matters of more

value to be neglected. The first that was brought
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to England was about the beginning of tlie last

century; a few planlcs liaving been sent to Dr

Gibbons, of London, by a brother who was a

West India captain. Tlie Doctor was erecting
a house in King Street, Covent Garden, and gave
the planks to the workmen, who rejected it as

being too hard. The Doctor's cabinet maker,
named Wollaston, was employed to make a

candle-box of it, and as he was sawing up the

plank he also complained of the hardness of the

timber. But when the candle-box was finished,

it outshone in beauty all the Doctor's other fur-

niture, and became an object of curiosity and

exhibition. The wood was then taken into

favour : Dr Gibbons had a bureau made of it,

and the Duchess of Buckingham another; and

the despised mahogany now became a prominent
article of luxury, and at the same time raised the

fortunes of the cabinet maker, by whom it had

been at first so little regarded.
The mahogany tree is found in great quanti-

ties on the low and woody lands, and even upon
the rocks in the countries on the western shores

of the Caribbean sea, about Honduras and Cam-

peachy. It is also abundant in the islands of

Cuba and Ilayti, and it used to be plentiful in

Jamaica, where it was of excellent quality; but

most of the larger trees have been cut down. It

was formerly abundant on the Bahamas, wliere

it grew, on the rocks, to a great height, and four

feet in diameter. In the earliest periods it was
much used by the Spaniards in ship building.
When first introduced by them it was very dark

and hard, and without much of that beautiful

variety of colour which now renders it superior
to all other timber for cabinet work; but it was
more durable, and took a higher polish with less

labour. At that time it was called Madeira

wood, though it appears to have come from San

Domingo (Hayti) and the Bahamas. Of course

it was wholly unknown to the ancients. It was
first introduced in the sixteenth century, but it

was not generally used in England till the eigh-
teenth.

This tree so far corresponds with the pine

tribe, that the timber is best upon the coldest

soils, and in the most exposed situations. When
it grows upon moist soils and wann lands, it is

soft, coarse, spongy, and contains sap-wood, Into

which some worms will eat. That which is

most accessible at Honduras is of this descrip-

tion; and therefore it is only used for coarser

works, or for a ground on which to lay veneers

of the choicer sorts. For the latter purpose it

is well adapted, as it holds glue better than deal,

and, when properly seasoned, is not so apt to

warp or to be eaten by insects. When it grows
in favourable situations, where it has room to

spread, it is of much better quality, and puts
out large branches, the junctions of which with
the stem furnish those beautifully curled pieces

of which the choicest veneers are made. When

among rocks, and much exposed, the size is

inferior, and there is not so much breadth or var-

iety of shading; but the timber is far superior,

and the colour is more rich. Tlie last descrip-

tion is by far tlie strongest, and is therefore the

best adapted for chairs, the legs of tables, and

other purposes in which a moderate size has to

bear a considerable strain. Since the produce of

Jamaica has been nearly exhausted, there are

only two kinds known in the market. Bay
wood, or that which is got from the continent

of America, and Spanish wood, or the produce
of the islands chiefly of Cuba and Hayti.

Though the Bay wood be inferior to the other

both in value and in price, it is often very beauti-

ful, and may be obtained in logs as large as six

feet square. It is, however, not nearly so com-

pact as the other; the grain is apt to rise in

polishing, and, if it be not covered by a water-

proof varnish, it is very easily stained. It also

gives to the tool in carving, and is not well adapted
for ornaments. Spanish wood cuts well, takes

a fine polish, resists scratches, stains, and frac-

tures much better, and is generally the only sort

upon which much or delicate workmanship
should be expended. The colours of mahogany
do not come well out without the application ol

oil or varnish; and if the best sorts be often

washed with water, or long macerated in it, they
lose their beauty, and become of a dingy brown.

The red is deepened by alkaline applications, espe-

cially lime-water; but strong acids destroy tho

colour. When the surface is covered by a colour-

less varnish, which displays the natural tints

without altering any of them, good mahogany
appears to the greatest advantage.
Another species, the febrifuga, or East India

mahogany, is a very large tree. It grows in the

mountainous parts of central Hindostan, rises to

a great height with a straight trunk, which,

towardstheupperpart,throwsout many branches.

The head is spreading, and the leaves have some
resemblance to those of the Amei-ican species.

The wood is of a dull red colour, not so beauti-

ful as common mahogany, but much harder,

heavier, and more durable. The natives of India

account it the most lasting timber that their

country produces, and therefore they employ it

in their sacred edifices, and upon every occasion

where they wish to combine strength with dura-

bility.

The MoroxyTon is chiefly found in the moun-
tains of the Sircars, that run parallel to the bay
of Bengal, to the north-east of the mouth of the

river Godovery. The tree does not attain the same
size as either of the former, and the appearance
of the wood is different. It is of a deep yellow,

nearly of the same colour as box, from which it

does not differ much in durability; and it could
be applied to the same purposes.

3l
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Mahogany bark has been ascertained by Drs

Wright and Lind, to possess all the febrifuge

qualities of the Peruvian bark, and has been

employed instead of this latter. It is said,

indeed, to contain a larger proportion of the bitter

principle than the Peruvian bark, and to have
other qualities to recommend it in medicine.

LtoNimviT^. The lignumvita of commerce

(gttaiacum offlcinalcj is a dark-looking evergreen,
and grows to a great size in tlie West India

islands, of which it is a native. It bears blue

flowers, which are succeeded by roundish cap-
sules. In its native climate the lignumvitie is

a very hardy tree, and retains its greenness in

the drycst weather. It strikes its roots deep
into the ground, and thus defies the hurricane as

well as the drought. The bark is hard, smooth,
and brittle; and the wood is of a yellowish, or,

rather olive colour, with the grain crossing in a

sort of irregular lozenge-work. Lignumvitoe
is the weightiest timber with which we are

acquainted, and it is the most difficult to work.

It can hardly be split, but breaks into pieces like

a stone or crystallized metal. It is full of resinous

juice, which prevents oil or water from working
into it; and it is, therefore, proof against decay.
Its weight and hardness make it the very best

timber for stampers and mallets of all sorts; and
its resinous matter fits it the best for the sheaves

or pulleys of blocks, and for friction rollers and

castors. A sheave of lignumvitae cuts a wooden

pin less, and is less cut by a metal one, than a

sheave of any other timber; while its own sap
makes it work as smoothly as other timber even

when smeared with grease, black lead, or any
other anti-attrition application. Lignumvitie is

much used in our dock-yards for sheaves; and

its application may be seen upon a grand scale,

in the beautiful block-machinery at Portsmouth.
When full grown, the largest lignumvitte trees

are from forty to fifty feet in height, and from
fourteen to eighteen inches in diameter. Like
the other resinous trees, it contains sapwood,
which is of lighter colour than the heart; but,

though not BO hard, the light part is a- weighty
and strong timber, and not liable to separate from
the other.

The resin of the lignumvita;, gum guaiacum
of the shops, may be obtained by bleeding the

live tree, and also by boiling the chips and saw-
dust of the wood. It is aromatic, slightly bitter,
and prescribed in chronic rheumatisms, and other

diseases. The capsules and also the bark are

aperient, and used in medicine, the former being
the more powerful.
The lignumvitce has been reared by artificial

heat in this country; but, as it grows slowly
even in the West Indies, it.s grovrth here must
of course be still slower, and therefore it does
not admit of being cultivated, except in botani-

cal collections, or oa a curiosity.

The Teak Tkee (tcctonia grandis). Natural

family vcrbenacecE; pentandria, mcmgynia, of

^Wr ©
Teak Tree.

Linnipus. It is extensively used in the Eiist, in

the construction of houses and temples; and its

leaves furnish a purple dye of much brilliancy.
This interesting tree is called tccca in Malabar;
it grows to a very great size, is of great dura-

bility, and is justly entitled to the name of the

oak of the East. The trunk is erect and mas-

sive, the bark ash-coloured; tlie leaves are obo-

vate, downy imdemeath; and on young trees

from twelve to twenty-four inches long, and
from eight to sixteen broad. The flowers are in

panicles, small, white, and fragrant; the seeds

are lens-shaped, in four-celled drupes. This tree

abounds in the vast forests of Java, Ceylon, Mal-

abar, and Coi'omandel, and especially in the

empires of Birman and Pegu. The wood has by
long experience been found to be the most
useful in Asia. It is easily worked, and at the

same time both strong and durable. It is con-

sidered superior to all others for ship-building
not even excepting the oak.

Calcutta and Madras derive all their supplies
of wood for ship-building from the teak forests

of Ava and Pegu. Some of the finest vessels

that have ever anived in the Thames have been
of teak tree, built in Bengal. The tree was
introduced to the British possessions by Lord

Cornwallis, and is now planted with a view to

timber in the mountainous parts of Bengal.
Besides its value as timber, the teak has great

beauty as a tree. It is found more than two
hundred feet high, and the stem, the branches,
and the leaves, are all very imposing. On the

banks of the river Irrawady, in the Birman

empire, the teak forests are unrivalled; and they
rise so far over the jungle or brushwood, by
which tropical forests are usually rendered impe-
netrable, that they seem almost as if one forest

were raised on gigantic poles over the top of

another. The teak has not the broad strength
of the oak, the cedar, and some other trees; but

there is a grace in its fomj which they do not

possess.
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A specimen was introduced into tlie Royal
guldens at Kew, about sixty years ago. It thrives

in loam and peat, and ripe cuttings root freely
in sand under aliand-glass; but from tlio warmtli

of the climate of wliich it is a native, it can

never become a forest tree in this country.
Magnolia. Natural family, maffnoliacea ;

polyandna, polunynia, of Linnaeus. The trees

and shrubs which compose this family are, with-

out exception, natives of Asia and America,
where thej' are found nearly in tho same lati-

tude, being included within the 28th and 42d

parallels. All the magnolias have beautiful fo-

liage, and most ofthem large and splendid flowers.

The species which are indigenous to North Ame-
rica, and particularly those which grow in the

southern part of the United States, are in these

respects the most remarkable; hence for more
than half a century they have been highly
esteemed in Europe as ornamental plants. In
the climates of London and Paris, several of the

Asiatic, and even of the American species, require
shelter in winter to secure them from the fi'osts.

Of thirteen species of this family, five belong to

China and Japan. Of these, the magnolia yalan
is the largest. It attains the height of forty to

fifty feet
; and its flowers, which are nearly six

inches in diameter, diff^use a delicious odour. It

has been cultivated for several centuries, and

serves particularly for the embellishment of the

emperor of China's garden. In Chinese poetry
it figures as a symbol of beauty and candour.

Of the eight remaining species one belongs to the

West Indies, and seven to the United States.

The Bio Laurel (magnolia grandiflora). Of
all the trees of North America this is the most

The Bigr Lauro!.

romai-kable for the majesty of its form, the mag-
niiicence of its foliage, and the beauty of its

flowei-s. It is first seen in the lower part of
North Carolina; proceeding from this point, it

is found in the maritime parts of the southern
states of the Floridas, and as far up as 300 miles
above New Orleans.

Its ordinary stature is from sixty to seventy

feet, although it sometimes grows as high as

ninety. Its trunk is commonly straight, and its

summit nearly in the shape of a regular pyra-
mid. Its leaves are entire, oval, sometimes acu-

minate and sometimes obtuse at the summit, six

to -eight inches long, and borne by short petioles.

They are evergreen, thick, coriaceous, and very
brilliant on the upper surface. On trees which,
for their beauty, have been left standing here

and there in clearing the land, the foliage, upon
being exposed to the sun, assumes a rusty ferru-

giuous colour beneath. The flowera are white,
from seven to eight inches in diameter, of an

agreeable odour, and, on detached trees, they are

very numerous. Blooming in the midst of rich

foliage, they produce so fine an effect, says Mi-

chaux, that those who have seen the tree in its

native soil agree in considering it as one of the

most beautiful productions of the vegetable king-
dom. The fruit is a fleshy oval cone, about

four inches in length. It is composed of a great
number of cells, which, at tlie age of maturity,

open longitudinally, showing two or three seeds

of a vivid red. The seeds soon after quit the

cells, and for some days remain suspended with-

out, each by a white filament attached to the

bottom of its cell. The red pulpy substance

which surrounds the stone decays and leaves it

naked. The stone contains a white milky kernel.

In Carolina this tree blossoms in Jlay, and its

seeds are ripe about the beginning of October.

The trunk is covered with a smooth grayish

bark, resembling that of the beech. The wood
is soft, and remarkable for its whiteness, which
it preserves even after it is seasoned.

This tree grows only in cool and shady places,

where the soil, composed of brown mould, is loose,

deep, and fertile. These tracts lie contiguous to

the great swamps which are found on the bor-

ders of the rivers, and in the midst of ,the pine

barrens, or fonn themselves a part of these

swamps ; but they are never seen in the long
and nan-ow marshes called branch swamps, which
traverse the barrens in every direction, and in

which the miry soil is shallow, with a bed of

white quartz or sand beneath.

The seeds of the big laurel become rancid less

speedily than those of the other magnoliiis. They
may be kept several months before they are

sown. A single tree sometimes yields 300 or 400

cones, each of which contains forty to fifty seeds.

The big laurel is deservedly esteemed in

Europe by the cultivators of foreign plants. It
is valued not only for the magnificence of its

foliage and flowers, but also for its power of

resisting cold. It is hardier than the orange tree,
and in America grows five degrees farther north.

Indeed, in some parts of the States, it stands
winters which are much more severe than those
of Paris or London,
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The Small Magnolia, or White Bay (m.

glauca). This tree, though inferior in size to

the preceding, and less regularly formed, is yet

very interesting on account of its beautiful

foliage and flowers. It is found in the eastern and

some of the middle states of America, and in tlie

maritime parts of the southern states. It is one

of the most abundant of the trees which grow in

wet ground. It is not found to penetrate far

into the interior of the country, and is unknown
in the western states. In the lower pai-ts of

New Jersey and Pennsylvania, and farther south,

it is seen only in the most miry swamps, which,

during the greater part of the year, are so wet

as to be impassable. Here it is accompanied by
the white cedai-, and by the different species of

androraeda and wliortle-berry. In the Caro-

linas and Georgia it grows abundantly in the

long narrow marshes which traverse the pine

barrens, on a black miry soil, which lies above

a bed of sterile sand.

The leaves of the small magnolia are five to

six inches long, petiolated, alternate, oblong,

oval, and entire. They are of a dark shining

green above, and glaucous underneath, thus pre-

senting an agreeable contrast in the colour of the

two surfaces. Tlie leaves fall in the autumn,
and re-appear early in spring. The flowers, which

are single, and situated at the extremity of the

branches, are two to three inches in breadth,

white, and composed of several concave oval

petals. In the southern states the blossoms appear
in May; in the northern a month later. In the

neighbourhood of New York and Philadelphia,

they are collected and sold in the markets. The
fruit is small, green, and conical, composed of a

number of cellules, and varying in length from

an inch to an inch and a half. When ripe, the

seeds, which are of a scarlet colour, burst their

cells, and remain some days suspended by white

slender filaments. Tlie seeds very speedily become

rancid; and in order to preserve their genni-

nating power, they must be placed as soon as

gathered, and before the enveloping pulp is

withered, in rotten wood, or in sand slightly

moistened. The bark of the tree is smooth, and

of a gray colour. The trunk is much bent, and

divided into a great number of branches. The
wood is of a white colour, light, and of no use.

From its obtaining the name of "beaver wood,"
it is probable these animals at one time were inha-

bitants of the localities where it grows, and made
use of it for constructing their dams. The bark

and seed-cones have a bitter taste and aromatic

flavour, and are used as tonics. This elegant tree

stands the climate of Europe, and ripens its seeds

in the environs of Paris.

The Cucumber Tree (magnolia acuminata^.
Tliis is a beautiful tree, equal in height and dia-

meter to tlie big laurel. It abounds along the

whole mountainous tract of the Alleghanies, in-

cluding a distance of 900 miles, and is also com-

mon on the Cumberland mountains. The situ-

ations peculiarly adapted to its growth are the

declivities of mountains, narrow valleys, thebanks

of torrents, where the atmosphere is constantly

moist, and where the soil is deep and fertile.

The leaves are six to seven inches in length, and

three or four inches broad upon old trees. Upon
saplings, growing in moist places, they are some-

times double this size. They are oval, entire,

acuminate, and deciduous. The flowers are five

to six inches in diameter, of a blue colour,

or sometimes white, with a tint of yellow, and

a faint odour. As they are very numerous, they

produce a pleasing effect amid the dark foliage.

The cones are about three inches long, eight or

ten lines in diameter, of nearly a cylindrical

shape, and often a little larger at the upper end

than at the base. On one side they ai'e convex,
and concave on the other, and when green, nearly
resemble a young cucumber ;

hence the common
name of the tree. The inhabitants in the neigh-
bourhood of the Alleghanies steep these cones

in spirits, and use the tincture as a tonic.

This tree sometimes exceeds eighty feet in

height, and three or five feet in diameter. The
trunk is straight and of a unifoi-m size, and often

destitute of branches for two-thirds of its height.

The summit is ample, regularly shaped, and

altogether forms one of the handsomest forms of

foliage of any tree in America. The heart wood
is soft, and of a yellowish bro%vn colour, resem-

bling that of the poplar or tulip tree. Like this

wood, also, it is fine grained, and susceptible of

a brilliant polish; but it is less strong and

durable when exposed to the weather. Being not

a very common tree, it is not much employed in

the arts. Saivn into bands, it serves for joinery
work in the interior of houses

;
and for its size

and lightness it is selected for large canoes. It

bears the winters of England, Gei-many, and

France, and flourishes in the open fields.

The other species are the heart-leaved cucum-
ber tree (m. cordata), which is nearly similar,

but smaller, and has yellow petals ; the um-
brella tree (m. tripetala), with large leaves and

flowers, but a tree of moderate size; and the

long-leaved cucumber tree (m. auriculata), with

leaves eight to nine inches long, broad at the

top, and acuminated and narrow and somewhat

spear-shaped at the base. The flowers are large,

white, and of an agreeable odour
; the cones

smaller than those of the other species, and of a

red colour.

Loblolly Bay (gordonia lasyantlms). This

tree grows to the height of fifty or sixty feet,

with a diameter of eighteen to twenty inches.

For twenty-five to thirty feet its trunk is per-

fectly straiglit. Tlie leaves are evergreen, four

to six inches long, alternate, oval, acuminate, and

slightly toothed. The flowers are upwards of an
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inch in breadth, white, and sweet scented, mak-

ing their appearance about the middle of July,
and blooming in succession for two or three

montlis. The fruit is an oval capsule, with five

segments, containing small black winged seeds.

The wood is light, of a fine silky texture and

rosy hue, brittle, and rapid in its decay when

exposed to moisture. The bark is used in tan-

ning.

Franklinia (gordonia pubesccns). This tree,

which rarely exceeds thirty feet in height, is

confined almost entirely to the banks of the Alta-

maha in the state of Georgia. The leaves are

alternate, oblong, narrow at the base, and toothed
;

they are deciduous. The flower is five petaled,

white, and, like those of the loblolly, they con-

tinue to blow in succession for two months. The

shrub has long been cultivated in France and

England, and is a beautiful ornamental plant,

especially when the flowers are rendered double

by culture.

TiiE Tulip Tree (liriodendron tulipifera).

This tree which surpasses most others of North

America in height, and in the Ijcauty of its

foliage and of its flowers, is also one of the most

Interesting from the numerous and useful appli-

Ications of its wood. Throughout the States it

is generally called poplar, or white wood, canon

wood, and more rarely the tulip tree.

This tree is often seen eighty and one hundred
feet in height, with a diameter from eighteen
inches to three feet. In the development of its

leaves it differs from most other trees. Leaf-

buds in general are composed of scales closely

applied one upon another, which in the spring
are distended by the growth of the minute bundle
of leaves which they enclose, till they finally
faU. On some trees these buds are without

scales. On the tulip tree the terminal bud of

each shoot swells considerably before it gives

birth to the leaf; it forms an oval sack, which

contains the young leaf, and which produces it

to the light only when it appears to have acquired

sufficient force to endure the influence of the

atmosphere. Within the sack is found another,

which, after the first leaf is put forth, swells,

bursts, and gives birth to a second. On young
and vigorous trees, five or six leaves issue suc-

cessively in this manner from one sack. Till

the leaf has acquired half its growth, it retains

the two lobes which composed its sack, and which

are now called stipuhe. In the spring, when the

weather is warm and humid, the growth of the

leaves is very rapid. They are six to eight inches

broad, borne on long petioles, alternate, some-

what fleshy, smooth, and of a pleasing green

colour. They are divided into three lobes, of

which the middle one is horizontally notched at

its summit; the two lower ones are rounded at

the base. This conformation is peculiar to the

tulip tree, and renders it easily distinguishable

in the summer. The flowers, which are large,

brilliant, and, in detached trees, very numerous,
are variegated with different colours, among
which yellow predominates. They have an

agreeable odour, and surrounded by luxuriant

foliage they produce a very striking effect. In

spring they are collected by females, and sold in

the market of New York. The fruit is com-

posed of a number of thin naiTOw scales, attached

to a common axis, and forming a cone two or

three inches in length. Each cone consists of

sixty or seventy seeds, of which never more than

a third, and in some seasons not more than seven

or eight of the whole number are productive. It

is also remarked, tliat for the first ten years after

the tree has begun to yield fruit, the seeds are

unproductive ;
and that in large trees the seeds

from the highest branches are the best. The
bark in young trees is smooth and even; in older

trees it cracks, and separates into deep furrows.

The heart or perfect wood is yellow, approach-

ing to a lemon colour, and its alburnum is white.

The wood is heavier than that of the poplars,

and its grain equally fine and more compact. It

is employed for various useful purposes in house

building, coach pannels, trunks, &c. The bark,

especially of the roots, has an aromatic smell and

bitter taste
;

it has been used in medicine as a

tonic and febrifuge.

The tulip tree has been introduced into Europe
within the last century, where it tlirives well,
and bears abundance of flowers.

The Laurel (laurus ncibilis). Natural family
laurince; enncandria, monoaynia, of Linna;us,

This common and beautiful evergreen is cele-

brated as the laurus of the Romans and the

daphne of tlie Greeks, which was consecrated to

priests and heroes, and used in their sacrifices.

In the south of Italy it grows to a sufficieut
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heiglit to be considered a tree ; but is so prolific

in suckers and low shoots as always to have the

character of a shrub. It forms a dense and yet
broken and picturesque mass of a very fine deep

green, inclining to olive, and is abundantly
covered with berries, which are dark purple, or

black, when ripe. Oil is obtained from the

latter by boiling water. Both the leaves and the

berries have a sweet fragrant odour, and an aro-

matic astringent taste
;
and the oil, which is of

a yellowish green colour, has a strong but simi-

lar odour and taste. Water distilled from the

leaves is embued with prussic acid, and on this

account becomes poisonous.
The Royal Day (I. indica), grows in the

Canary islands and in Virginia. The wood is of

Q yellow colour, and rather light, and is used for

buildings and for furniture. In Madeira it is

called vigmatico, and is probably the same wood
which is imported into England under the name
of Madeira mahogany ;

indeed it is hardly to be

distinguished from mahogany, only it is of a

lighter colour. The Portuguese laurel, a com-
mon shrub in our gardens, we have already
alluded to under the head of fruit trees, as it

belongs to the same family as the plum and

cherry. It is also a favourite evergreen, and

possesses the same narcotic qualities as the laurels,

prussic acid being contained in the leaves.

The Red Bay (I. caroliniensis). This tree

is found in the lower part of the state of Vir-

ginia, and in the Carolinas and Georgia, in which

places it often rises to the height of sixty and

seventy feet. The leaves and flowers bear a

close resemblance to the common bay, and have

the same peculiar odour when bruised. The
wood is of a beautiful rose colour, is strong, and
has a fine compact grain, and is susceptible of a

beautiful polish. Before the general introduc-

tion of mahogany, this wood was much employed
in the construction of furniture. It is now,
when it can be procured, employed along with

red cedar in ship building, for which purpose its

strength and durability well fit it.

The Holly (ilex). Natural family rhamni ;

tetrandria, tetragynia, of Linnseus. Of the holly
there are sixteen species, and the varieties pro-

duced, distinguished chiefly by the leaves, are

very numerous.

The Common Holly (ilex mquifolium), is very

abundantly difl^used, beingfound in wann climates

and in cold, in most countries of Europe, and in

many of Asia and America. Hollies are abun-
dant in some of the uncultivated parts of the

southern counties of England ;
and they are also

to be met with in the Highlands of Scotland, in

places where one could hardly suppose they liad

been planted.
Were it not that the holly grows very slowly

when young, and cannot be safely transplanted
when it has attained a considerable size, it would

make better hedge-rows than the hawthorn.

When allowed time, and not destroyed by short-

ening the top-shoot, the holly grows up to a

large tree. Some at the Hollywalk, near Fren-

sham, in Surrey, are mentioned by Bradley as

having grown to the height of sixty feet ; and
old hollies of thirty and forty feet, with clean

trunks of considerable diameter, are to be met
with in many parts of the country.
A holly hedge is a pleasing object, though it

is too often clijiped into formal shapes. Evelyn
had a magnificent hedge of this sort, at his gar-
dens at Say's Court, which he planted at the

suggestion of Peter the Great, who resided in

his house when he worked in the dock-yards at

Deptford. He thus rapturously speaks of this

fine fence :
" Is there under heaven a more glo-

rious and refreshing object of the kind than an

impregnable hedge, of about four hundred feet

in length, nine feet high, and five in diameter,
which I can show in my new raised gardens at

Say's Court (thanks to the Czar of Muscovyj,
at any time of the year, glittering with its aimed
and varnished leaves, the taller standards, at

orderly distances, blushing with their natural

coral." The largest holly hedge in Scotland is

at Tynningham, near Dunbar, planted by a

former earl of Haddington, author of a treatise

on fruit trees. It has for many years past been

left uncut, and now jiresents a noble phalanx of

deep shining green leaves, and numerous spiry

tops, with spikes of coral berries.

The timber of the holly is very white and

compact, which adapts it well for many pur-

poses in the arts
; though, as it is very retentive

of its sap, and warps in consequence, it requires
to be well dried and seasoned before being used.

It takes a durable colour, black, or almost any
other; and hence it is much used by cabinet-

makers in forming what are technically called

strings and borders in ornamental works. Wh?-n

properly stained black, its colour and lustre are

not much interior to those of ebony. For vari-

ous purposes of the turner, and for the manu-
facture of what is called Tunbridge ware, it is

also much used
;
and next to box and pear tree,

it is the best wood for engraving upon, as it is

close and stands the tool well. The slowness of

its growth, however, renders it an expensive
timljer. The bark of the holly contains a great
deal of viscid matter; and when macerated in

water, fei-mented, and then separated from the

fibres, it forms bird-lime.

Martin first discovered the difference of sexes

in the holly, some being male, others female, and

others heiTnajjhrodite. It is a tree of great lon-

gevity, and will grow in any soil not very wet;
but it thrives best in a dry deep loam. The

holly is produced from seed. The berries behig

gathered in November, and mixed with sand in

heaps, in the open garden, till they are divested
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of the pulp, which process extends till the fol-

lowing- autumn, are tiien sown in beds. In gen-
eral they do not vegetate till the second year
after they liave heeu gathered. There are six

or eight varieties of the common holly, chiefly
marked by the size and form of the leaves

;

there are also about sixteen distinct species.
Box. Natural family CT(jt)/iorKacecB; moncecia,

tetrandria, of Linnsus. The wood of the box is of

considerable size, though we generally meet with
small species in this country, in the state of a

shrub, forming borders, where the largest stem
is not thicker than a packthread ; or, when not
in this state, still as a little shrub often taste-

lessly cut into fantastic shapes. Only two spe-
cies of box are mentioned by botanists; but there

are several varieties, and one of them, the dwarf
box (buxus suffritticosa), ought, perhaps, to be
considered as a distinct species from the common
box (buxus scmpervirens) , and not merely a

A'ariety, as no art has been able to rear the former
to the size of the latter. The seeds of the one
were never observed by Miller to produce plants
of the other, as is the case with most varieties of

species in the vegetable kingdom, more espe-

cially of trees and shrubs.

When allowed to arrive at its full growth, the

box attains the height of twelve or fifteen feet,

and the trunk varies in diameter from three to

six inches, which it sometimes, though rarely,
exceeds.

It is a native of all the middle and southern

parts of Europe ;
and it is found in greater abun-

dance and of a larger size in the countries on the

west of Asia, to the south of the mountains of

Caucasus. In many parts of France it is also

plentiful, though generally in the character of a

shrub. In early times it flourished upon many
of the ban-en hills of England. Evelyn found
it upon some of the higher hills in Surrey, dis-

playing its myrtle-shaped leaves and its bright

green in the depth of winter; and till very

recently, it gave to Boxhill, in that coimty, the

charms of a delightful and perennial verdure.

The trees have now been destroyed, and the

name, as at other places called after the box, has

become the only monument of its former beauty.
Yet no tree so well merits cultivation, though

its growth be slow. It is an unique among tim-

ber, and combines qualities which are not found

existing together in any other. It is as close

and heavy as ebony ; not very much softer than

liffnumvitCE ; it cuts better than any other wood;
and when an edge is made of the ends of the

fibres, it stands better than lead or tin, nay almost
as vi-ell as brass. Like holly, the box is very
retentive of its sap, and warps when not pro-

perly dried, though, when sufficiently seasoned,
it stands well. Hence, for the wooden part of

the finer tools, for every thing that requires

strength, beauty, and polish in timber, there is

nothing equal to it. There is one purpose for

which box, and box alone, is properly adapted,
and that is the forming of wood-cuts, for scien-

tific or other illustrations in books. These

reduce the price considerably in the first engrav-

ing, and also in the printing ;
while the wood-

cut in box admits of as high and sharp a finish

as any metal, and takes the ink much better.

It is remarkably durable too ;
for if the cut be

not exposed to alternate moisture or heat, so as

to warp or crush it, the number of thousands

that it will print is almost incredible. England
is the country where this economical mode of

illustration is performed in the greatest perfec-

tion ; and just when a constant demand for box
was thus created, the trees available for the pur-

pose had vanished from the island.

Permanent figures and ornaments are often

impressed upon box, by a much more cheap and

simple process than that of carving. For this

purpose the wood is softened by the application
of heat and moisture ; and the die being strongly

pressed upon it when in that state, the impres-
sion comes off, and is retained with considerable

sharpness. Snuff-boxes of this description are

extensively made in France, Switzerland, and

German}-, and the material used is principally
the root of the box.

Animals have an aversion to the leaves and

seeds of the box; and the honeyfrom the ilowers

was supposed by the ancients to have a poison-
ous quality.

CHAP. XLIV.

THE CONIFERS, OR PINE TRIBE—THE PINE, FIR.

LARCH, CYPRESS, &C,

This very important tribe of trees is compre-
hended under a very well marked natural family,
the coiiifertB, belonging chiefly to the class mo7iw-

cia, polyandria, of Linnieus. They are all ever-

greens, with the exception of the larch and gingo.
The leaves are stiff and coriaceous, generally

linear, and collected in bundles of from two to

five, accompanied at the base by a small sheath.

The flowers are unisexual, and generally disposed
in cones or catkins. The male flowers consist

essentially each of a stamen, either naked or

accompanied by a scale in the axilla; not unfre-

quently several stamina are united together by
their filaments. The female flowers vary much;
the general form is that of a cone or scaly catkin.

The cotyledons of the seed vary from two, three,

four, and even as many as ten.

The greater number of the species are tall and

lofty trees, and they all yield an essential oil,

well known as turpentine, and resin, or gum.
The seeds contain a bland oil, and those of some
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of the species are eaten as nuts. Tliey are chiefly

natives of the northern, temperate, and arctic

regions, a few only being found in the southern

hemisphere.
Tlie family has been divided into thirteen

genera, containing a considerable number of spe-

cies. The genera are :
—

Pinus, the Fve.

Abies, Spruce.

Larix, Larch.

Shubertia, Deciduous Cypress.

CupressiSf Cypress.

Thuja, Arbor Vitse.

Junij^rus, Juniper.

Araucaria, New Holland Pine.

Belts, Javelin-shaped.

Agaihus, Dammer Pine.

Emcarpus, Cypress-like.

Podocarpas, Chinese Pine.

Tusms, Yew.

The Pine (pinus). This name is of Celtic

origin, and is the same in all the dialects of that

tongue. Pin, or pen, signifies a rock or moun-

tain, the chief favourite locality of this tribe of

trees.

Although in all, or most of its species, infe-

rior to the oak in the strength or the durability

of its timber, the pine, perhaps, claims the

second place among valuable trees. It is very

abundant, its growth is comparatively rapid, and

its wood is straight, elastic, and easily worked.

Accordingly, as oak is the chief timber in build-

ing ships for the sea, pine is the principal one in

the construction of houses upon land. It is "tlie

builder's timber:" and as, when the carpenter

wants a post or a beam of peculiar strength and

durability, he has recourse to the oak
;
so when

the sliipwright wishes to have a piece of timber

that shall combine lightness with great length,

as for a spar or mast, he makes use of the pine.

The distinct species of pines enumerated by
botanists are upwards of twenty. None of

tliese bear flat leaves, but a sort of spines, which,

however, are true leaves. They are mostly ever-

greens ;
but the appearance of the tree, as well

as the quality of the timber, varies witli the spe-

cies, as also witli the situation in whicli it grows.

Generally speaking, the timber is the more hard

and durable the colder the situation, and the

slower the tree grows ;
and in peculiar positions

it is not unusual to find the northern half of a

common pine hard and red, while the southern

half, though considerably thiclier from the pith
to the bark, is wliite, soft, and spungy.
No account can be given of the first use of the

different species of pines by the natives of the

countries where they are indigenous. Tlie cedar

of Lebanon appears to have been used from the

earliest periods of Syrian history. The Romans,
and after them the Venetians, made use of tlie

larch for architectural and household purposes,

as well as in the construction of their galleys

and vessels. The Norwegians and Danes con-

structed their first ships of the pines of the Scan-

dinavian mountains. Upon the Gulph of Both-

nia, near tlie borders of Lapland, at tlie bottom

of one of the forests sloping towards a bay, Dr
Clarke saw a pine vessel of forty-six tons, just

launched, which had been built by the natives

upon one of the wildest scenes of the coast, with-

out the aid of docks, or any other convenience

required by marine architects. The people of

the northern parts of Britain still make their

boats, and the rudest of them even their cordage,

of the pine ;
and though the timber of the pines

of the New World be, upon the whole, less

hard and durable than those of Europe, it is

employed for ship building, as well as for domes-

tic purposes. The pine found in the bogs of

Ireland is of a very superior quality, and used

by the inhabitants for many purposes. Some

persons of rank in that country have halls and

other apartments floored with bog-pine ; while,

in several districts, it is the only timber of the

peasants, who make of it their wooden utensils,

and also their cordage. It is perfectly proof

against the worm
;
and seems, in durability,

almost to rival the cedar itself. From the greater

ease with which it can be worked, and its apti-

tude to receive and retain paint, pine is now

chiefly employed in the roofs, floors, and inter-

nal finishing of houses;—the European sort,

where it has to bear a strain, or is exposed to

wearing,
—and the softer kinds, from America,

for internal mouldings and ornaments.

As is the case now with a great part of Canada,

Norway, Sweden, the eastern shore of the Baltic,

and some considerable tracts of the Highlands of

Scotland, it is probable that, in very early ages,

great part of Britain, with those islands towards

the north, in which there is now hardly a shrub

of any kind, were covered by pine forests. There

has been much controversy amongst the learned

whether the pine was indigenous to England.
Ca;sar expressly says that Britain had all the

trees of Gaul, except the beech and fir. It is

remarkable, however, that our names for the

beech are derived from the Roman word fagus;
but the fir has three names, which are purely
British—this would seem to justify the conclu-

sion, that the tree was not introduced by the

Romans, but was originally British. The fir

is perpetually discovered in such of our mosses

as were certainly prior to the time of the Romans;
remains of the tree have been found, not only

on the sides of Roman roads, but actually under

them. But a more complete proof of the ancient

existence of pine forests in England has been

affbrded by a minute examination of an exten-

sive district called Hatfield Chase, in Yorkshire.

This curious subject was investigated with great

diligence by the Rev. A. De la Pryme, and the
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results of his rcsoarclies were communicated to

tlie Royal Society, in a paper published in their

Transactions for 1 701 .

Tlie fomous levels of Hatfield Chase were the

largest chase of red deer that king Charles the

First had in England, containing in all above

180,000 acres of land, about half of which was

yearly drowned by vast quantities of water. This

being sold to one Sir Cornelius Vermuiden, a

Dutchman, he at length effectually disehased,

drained, and reduced it to constant arable and

))asture gTOunds, with immense labour, and at

the expense of above £"400,000. In the soil of

all or most of these 1 80,000 acres of land, of

which 90,000 were drained, even in the bottom

of the river Ouse, and in the bottom of the adven-

titious soil of all marshland, and round about by
the skirts of the Lincolnshire Wolds, unto Gains-

bury, Bawtiy, Doncaster, Bain, Snaith, and

llolden, are found vast multitudes of the roots

and trunks of trees, of all sizes, great and small,

and of most of the sorts which this island either

formerly did, or at pi-esent does, produce ; as fir,

oak, birch, beech, yew, thorn, willow, ash, &c.,

the roots of all or most of which stand in the

soil in their natural position, as thick as ever

they could grow, as the trunks of most of them
lie by their proper roots. Most of the large trees

lie along about a yard from their roots (to which

tliey evidently belonged, both by their situation

and the sameness of the wood), with their tops

commonly north-east, though, indeed, the smaller

trees lie almost every way, across the former,
some over, and others under them ; a third part
of all being pitch trees, or firs, some of which are

thirty yards in length or upwards, and sold for

masts and keels of ships. Oaks have been found

of twenty, thirty, and thirty-five yards long, yet

wanting many yards at the small end
; they are

as black as ebony, and very durable iu any ser-

vice they are put to. It is very observable, and

manifestly evident, that many of tliose trees of

all sorts have been burnt, but especially the pitch
or fir trees, some quite through, and some all on
a side ; some have been found chopped and

squared, some bored, others half split, with large
wooden wedges and stones in them, and broken

axe heads, somewhat like sacrificing axes in

shape; and all this in such places and at such

depths that they could never have been opened
since the destruction of this forest till the time

of the drainage. Near a large root, in the parish
of Hatfield, were found eight or nine coins of

some of the Roman emperors, but exceedingly
consumed and defaced with time ; and it is very

observable, that on the confines of this low coun-

try, between Burningham and Brumby in Lin-

colnshire, are several great hills of loose sand,
under which, as they are yearly worn and blown

away, are discovered many roots of large firs,

with the marks of the axe as fresh ujjon them

as if they had been cut down only a few weeks.

Hazel-nuts and acorns have frequently been

found at the bottom of the soil of those levels

and moors, and whole bushes of fir tree apples,
or cones, in large quantities together.
The author of this paper then goes on to show

that the Romans destroyed this immense forest,

partly by cutting down the trees, and partly by
burning them; and that these fallen trees dammed

up the rivers, which, forming a lake, gave origin

to the large turf moors of that part of the coun-

try. The Romans themselves mention cutting
down the British forests, as well for the purpose
of making roads through the country, as to drive

the natives out of their fastnesses.

In the peat-bogs of the bleakest districts of

Scotland, the remains of pine trees are very abun-

dant; and such is their durability, in consequence
of the quantity of turpentine they contain, that,

where the birch is reduced to a pulp, and the

oak cracks into splinters, as it dries, the heart of

the pine remains fresh, and, embalmed in its

own turpentine, is quite clastic, and used by the

country people in place of candles. In England,

too, subterraneous beds of pines have been found
;

and though, in consequence of the greater warmth
of the climate, these contain less turpentine, and

are more decayed, the remains of the cones, or

seed-vessels, show that they belong to the same

species.

The Wild or Scotch Pine (pinus sihcstris),

commonly, though erroneously, called the Scotch

fir, is a very widely diffused

tree. There can be no doubt

but that it is indigenous to

Scotland. It is found growing
in a state of nature in many
situations; and the native

forests of Invercauld and

Rothiemurchus exhibit the

finest specimens of this tree in

Britain. It is also indigenous
in the Alps, in the north of

Germany, in Sweden and Nor-

way, and in Russia. The pine
in favourable situations attains

the lieight of eighty feet, and from four to five

feet in diameter. The trunk is covered with a

thick and deeply furrowed bark ; the leaves are

in pairs, of a pale green colour, stiff, twisted, and

about three inches long; the flowers are of a

yellowish tint, and the cones are gi-ayish, of a

middling thickness, and a little shorter than the

leaves. Each scale is surmounted by a retorted

spine. The seeds are small, black, and garnished
with a reddish wing; they ripen the second year.
The timber is called red or yellow deal, and is

the most durable and valuable of the whole

genus, with the exception of the larch, which is

also very durable.

The limber produced in the cold elevated situ-

3 15
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ation of the north of Scotland is found not infe-

rior to any imported from Norway; but that

which has been planted and reared in the low
districts is not nearly so durable. There are

several varieties of this pine. According to Sang,
the variety cultivated is least worth the trouble.

The p. sihestris, variety montana, he says, is

that which yields the red wood ; even j'oung
trees of this sort are said to become red in their

wood and full of resin very soon. The late Mr
Don of Forfar exhibited specimens of cones of

each variety to the Highland Society of Scot-

land. The variety preferred by him is dis-

tinguished by the disposition of its branches,
which are remarkable for their horizontal direc-

tion, and for a tendency to bend downwards close

to the trunk. The leaves are broader and shorter

than in the common kind, and are distinguished
at a distance by their much lighter and beautiful

glaucous appearance. The bark of the trunk is

smoother than in the common kind; the cones
are thicker, and not so much pointed. The plant
is also more hardy, grows freely in almost any
soil, and quickly arrives at a considerable size.

Pines generally are found growing in forests,
or clustered together. In this position they
grow tall and upright, with few lateral branches,

except near the top. Growing singly, however,

they branch out into a broad spreading tree, and
have certainly a more picturesque appearance
than when in the other position.
With the exception of cedar and larch, in

respect of toughness and durability, Scotch fir

produces better timber than any of the pines.
It is good, too, almost in proportion to the slow-

ness of its growth. When it is cut directly to

the centre, or right across the grain, as for breasts

of violins, and the sounding-boards of other

musical instruments, it is' very beautiful, the

little stripes formed by the annual layers being
small and delicate, and in perfectly straight lines.

This pine very often, though not in trees com-

pletely matured, contains sap-wood next the

bark; and toward the pith it is a little spongy.
The best part is that nearest the root; and the

roots themselves are excellent for any purpose
that their size and shape will answer. It has

been mentioned, that the best pine timber is

that grown in cold situations; it is also best on

light soils, and when planted by nature. On
strong clay it will not thrive, and the timber is

worth little; and on rich loams, though it grows
rapidly, the timber is of inferior quality, and
contains a great deal of sap-wood. At what
time the sap-wood changes to durable wood has

not been determined by very accurate observa-

tion; although most writers on vegetable physi-

ology conceive that the ligneous matter is

deposited in the second year. This, however,

depends on circumstance; sometimes the albur-

num remains soft for four or five years.

Pines, and especially the Scotch pine, occur In

much more extensive forests, and with a far

less admixture of other trees, than any other

genus whatever. Immense districts in North

America are covered with them ; and so are the

mountains of Sweden and Norway, and the

sandy tracts near the Baltic. In Poland also,

upon each side of the river Memel, they grow
in great abundance, and Memel fir is imported
into this coimtry in large quantities.

Though the pine is not the timber that we
last meet with on the confines of the snow, as

we ascend high mountains, or at the verge of

vegetation as we approach tlie pole, yet, after a

certain elevation, and north of the latitude of

about 55°, it is by far the most abundant timber,
in Europe, in America, and in Asia. From the

peculiar nature of the surfiice in Siberia,
—the

country which occupies the north of Asia,
—from

the intense cold, and lowness of the portion next
to the sea, the forests in that part of the world

are not very extensive, till we arrive at some
distance from the Arctic ocean. In America,

too, there are extensive naked tracts between
the sea, and the unexplored country to the

northward. But, from the summit of the ridge
that extends from the dreary shores of Labrador

westward, across the country, till it subsides in

the central marshes about lake Winnipec, and
on the south side of the vast estuary of the St

Lawrence, as far as the boundary of the United

States, the land, before it began to be cleared by
European settlers, was covered by one immense
forest of pine; and much of the clearing has

been accomplished by burning, or otherwise

destroying the trees. On the south side of the

St Lawrence, the forest reached down to the

water along the whole shore,and upon the islands;

and advantage has been taken of this to send a

great quantity of the most accessible of the

timber to the European market, and to distil

into tar a good deal of that which was not so

accessible.

The pine forests of the north of Europe are,

however, the most-valuable, especially on account

of the quality of their timber. Once they
abounded over the greater part both of the con-

tinent and the islands; but in the latter situations

they have been exhausted somewhat wantonly.
Not much more than a century, or 'a century
and a half ago, there was an extensive pine
forest in the north of Ireland, in that elevated

part of the country which extends through the

counties of Donegal and Tyrone, and separates

the rivers that flow to the sea on the north, from

those that flow south and east to Loughs Earn

and Neagh. Hardly a vestige of that forest

now remains, nor is there any very clear account

of what became of it.

In the lowlands and rich soils of Scotland,

there perhaps never was an extensive pine forest;
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but there can be little doubt that upon the

uplands the pine was once as general as it now
is in the back settlements of Upper Canada. Of
these forests many vestiges still remain. The

fragment which lies farthest to the south-west,
is that of Rannoch, on the confines of the shires

of Perth, Inverness, and Argyle. The greater

part of that forest has, however, been felled, and

the timber was floated down the Tunimel and

the Tay, for a distance of at least sixty miles to

Perth, from Rannoch. The roots that remain

bleaching on the surface, and the occasional trees

that are still found in sheltered situations, or in

situations which are not accessible, afford evi-

dence that the forest once extended eastward

not only to the remaining woods of Mar, at the

sources of the Dee and the Don, in the west part
of Aberdeenshire, but to the shore of the sea

along that bleak ridge in the northern part of

the county of Mearns, which forms the southern

boundary of the valley of the Dec, and in the

very extensive peat moss, upon which pine is

the submerged timber almost exclusively found.

Further to the north, the pine forest appears
once to have reached much nearer to the sea;

though in the lowlands of the shires of Aberdeen

and Moray, the chief evidence of it now is in

the peat mosses or bogs : in these, however, it is

abundant—so much so, that it forms an article

of commerce, not onlj' in the villages near which
it is found, but in the city of Aberdeen. The

sapwood is altogether gone; and, indeed, the

])rincipal remains are roots; but they contain a

vast quantity of resin and turpentine : this ren-

ders them much superior to any other wood for

kindling fires; and in the country districts slips

of them are used as a substitute for candles.

Along the shores of the Moray Firth, no

remains of the forest are found above ground,
on the slopes of the mountains that are nearest

to the sea; but at what may be considered as the

highest summit of the Grampians, amidst the

immense mountains of Cairngorm, Brae Riach,
and Ben-mhuic-dhu, there are very extensive

forests in the glens or valleys of the rivers that

flow northward to tlie Spey. The estate of

Rothiemurchus, in that part of Scotland, con-

sists almost exclusively of natural piue forests.

In places where it can be removed, the timber of

tliis forest is of great value, and forms the chief

revenue of the proprietor of the estate. The
surface has, generally speaking, a northern aspect;

and, in consequence of the very high mountains
which lie to the south, with at least some part
of their summits covered with perpetual snow,
the climate is very cold, so that the pine of

Rothiemurchus is full of turpentine, and is of

excellent quality. A considerable portion of

the pine which is in the most accessible places
has been cut down; but, differing from many
other parts of Scotland, a succession sjirings up,

and that forest appears to have still the power
of continuing itself^ and is, perhaps, the only

pine forest in the island which has that power.
The Rothiemurchus pine is generally floated

down the river Spey; and when it is once brought
to that river, the passage of a raft is a matter of

little difficulty at any season. In times of drought
there is, however, a good deal of difficulty iu

getting the timber to the Spey; and, in order to

accomplish that object, the workmen collect the

trees in the dell, or den, build up a temporary

dam, and wait the coming of a flood, which, in

a country of so varied surface, is of frequent
occuiTence. When the flood comes, and the

temporary dam is full of water, they break down
the dyke, and away go the whole contents,

thundering down to the Spey.*
On the hills to the northward of the Spey,

and just opposite to Rothiemurchus, there is a

good deal of timber on the banks of theDulnan;
but in that part of the country the forest is

decreasing. The timber there, however, is of

good quality, though, perhaps, not altogether

equal to that of Rothiemurchus,

The principal rivers by which timber is floated

to the sea from the remains of the S^lva Cale-

donice, or Great Scottish Forest, beside the Tay
and Spey, as has been mentioned, and the Dee,

by which the timber of Mar is floated to Aber-

deen, are the Ness and the Beauly, both in Inver-

ness-shire. The pines on the Kess are to a con-

siderable extent exhausted; and the trees that

are now found in the remote places are, when

cut, thrown into the small rivers, and float to

Loch Ness. On the Beauly the forests are more

extensive; and there are regular saw mills about

midway between the forest and the sea, at which

the trees are cut into scantlings. To the mills

the trees float down the river; and at one place

they have to descend a cascade of at least forty

feet in height. This they sometimes do with

so much violence, that they are split to threads.

In that place, too, they have recourse to an arti-

ficial dam; but the dam is made of the trees

themselves, which are left in a heap till the

swelling of the river carries them away. Pines

have not been found in Scotland at an elevation

of more than 1500 or 2000 feet; and at even less

than that, they are very stunted, if not sheltered

in the ravines.

The immense Scandinavian forest, which occu-

pies the slopes of the mountains, and banks of

the rivers and arms of the sea, in all the central

parts of Sweden and Norway, is one of the most
considerable on the Continent. This forest con-

sists for the most part of Scotch fir and spruce,
the former yielding red or yellow deal, and the

lat*er white. In very many places, both on the

Swedish and the Norwegian side of the moun-

*
Library of Entertaining KnowIod;jo.
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tains, these forests are not accessible; and they
are of value only when situated near the banks

of a lake, an arm of the sea, or a river.

Dr Clarke gives the following account of the

extent of the pine forests on the Swedish side

of the Gulph of Bothnia :

"AtHelsinborg, some fir trees of an astonishing

length were conducted, by wheel-axes, to the

water side. A separate vehicle was employed
for each tree, being drawn by horses which were

driven by women. These long, white, and taper
shafts of deal timber, divested of their bai-k,

aftbrded the first specimens of the produce of

those boundless forests of which we had then

formed no conception. That the i-eader may
therefore be better prepared than we were for

the tract of country we are now to survey, it

may be proper to state, in the way of anticipa-

tion, that if he cast his eyes upon the map of

Sweden, and imagine the gulf of Bothnia to be

surrounded by one contiguous unbroken forest,

as ancient as the world, consisting principally
of pine trees, with a few mingling birch and

juniper trees, he will have a general and tolerably

correct notion of the real appearance of the

country. If the sovereigns of the Europe were

to be designated each by some title characteristic

of the nature of their dominions, we might call

the Swedish monarch Lord of the Woods,

because, in surveying his territories, he might
travel over a great part of his kingdom, from

sun-rise until sun-set, and find no other subjects
than the trees of his forests. The population is

everywhere small, because the whole country is

covered with wood; yet, in the nonsense that

has been written about the Northern /«>«, whose
swarms spread such consternation in the second

century before Christ, it has been usual to main-

tain that vast armies issued from this land. The

only region with which Sweden can properly be

compared is North America, a land of wood and

iron, with very few inhabitants, 'and out of

whose hills thou mayest dig brass;' but, like

America, it is also as to society in a state of

infancy."

Except that the mountains are of less eleva-

tion, and that the climate is more moist, the

eastern side of the gulph of Bothnia does not

differ much from the western, as described by
Dr Clarke.

The coast of Norway is more wild than that

of Sweden, and the temperature is warmer in

the same latitude, so that the pine forests extend
rather farther to the north. Spruce is hardly
found within the Arctic circle, but Scotch fir

continues for nearly a degree more, even at con-
siderable heights; and beyond that, straggling
trees are to be met with in very sheltered places.
The summit of the mountains on the north of

tiie gulph of Bothnia may be taken as the limit

of the Scandinavian pines, as from thence to

North Cape there is nothing to be met with but

dwarf birch.

The principal rivers by which the pines of the

Scandinavian mountains are brought to the sea,

westward, for the pui-poses of commerce, are the

Gotha in Sweden, and the Glomm in Norway.
The Gotha issues from the large lake of Wener,

in the centre of the southern part of Sweden;
and the lake receives many streams from the

mountains, some of which are of great length,
and pass through forests of the finest pines. By
means of these the pine trees are easily conveyed
to the lake, and thence by the Gotha to Gotten-

burgh. In fonner times, the timber was allowed

to float down the cataract of Trollhsetta, by
which many of the trees were spoiled, as there

is a succession of falls, and some of them as higli

as thirty feet. Saw-mills are now erected at

Trollha;tta, and the timber is conveyed to the

river farther down, by a canal. The timber of

the south of Norway is brought by the Glomm
to the bay of Christiana, where a great quantity
is exported. Dr Clarke thus describes the pro-
cess of sawing timber on the banks of the Dal,
westward of the gulph of Bothnia; and we
believe it does not vary much all over Scandin-

avia:

"Between Meheda and Elfskarleby, about two

English miles before we reached the latter place,

we were gratified by a sight of some cataracts

of the Dal, which we thought far superior to

those of TroUhcetta. The display of colours in

the roaring torrent was exceedingly fine; rushing
with a headlong force, it fell in many directions,

and made the ground tremble with its impetu-

osity. The height of the fall is not forty feet,

but the whole river being precipitated among
dark, projecting rocks, gives it a grand effect; a

swelling surf continues foaming all the way to

a bridge, where another cataract, meeting the

raging tide, adds greatly to its fury. Such is

the commotion excited, that a white mist, rising

above the fall, and over the banks of the torrent,

rendered it conspicuous long before we reached

the river. Close to the principal cataract stood

a sawing-mill, worked by an overshot wheel, so

situate as to be kept in motion by a stream of

water diverted from its channel for this purpose.
The remarkable situation of the sawing-mills,

by the different cataracts, both in Sweden and

Norway, are among the most extraordinary sights

a traveller meets with. The mill here was as

rude and as picturesque an object as it is possilde

to imagine. It was built with the implancd
trunks of large fir trees, as if brought down and

heaped together by the force of the river. The

saws are fixed in sets, parallel to each other; the

spaces between them in each set being adapted
to the intended thickness for the planks. A
whole tree is thus divided into planks, by a

simultaneous operation, in the same time that a
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single plank would be cut by one of the saws.

We found that ten planks, each ten feet in length,
were sawed in live minutes, one set of saws

working through two feet of timber in a single
minute. A ladder, sloping from the mill into

the midst of the cataract, rested there upon a

rock, which enabled us to take a station in the

midst of the roaring waters. On all sides of the

cataract, close to its fall, and high above it and
far below it, and in the midst of the turbulent

flood, tall pines waved their shadowy branches,
wet with the rising dews. Some of these trees

were actually thriving upon naked rocks, from

which the dashing foam of the ton-ent was

spreading in wide sheets of spray."
In some parts of Sweden there are accidental

fires, and the pines are also sometimes bumed,
in order to clear the soil for agriculture. In the

acount of his journey from Stockholm, north-

ward, Dr Clarke says, "As we proceeded to Ham-
range, we passed through noble avenues of trees,

and saw some fine lakes on either side of the

road. Some of the forests had been bui'ned, by
which the land was cleared for cultivation. The

burning of a forest is a very common event in

this country; but it is most frequent towards

the north of the gulph of Bothnia. Sometimes
a considerable part of the horizon glares with a

fiery redness, owing to the conflagration of a

whole district, which, for many leagues in extent,
lias been rendered a prey to the devouring flames.

The cause is frequently attributed to lightning;
but it may be otherwise explained; and we shall

luive to notice some remarkable instances of these

fires in the sequel."

Again, Dr Clark mentions that in Lapland,

bej^ond Tornea, "some forests were on fire near

the river, and bad been burning for a considerable

time. Mr Tipping informed us, that these fires

were owing to the carelessness of the Laplanders
and boatmen on the rivers, who, using the boleUis

iffniarius (Gennan tinder) for kindling their

tobacco pipes, suffer it to fall in an ignited state

among the dry leaves and moss. They also leave

large fires burning in the midst of the woods,
which they have kindled to drive away the

mosquitoesfrom their cattle and from themselves;

therefore, the conflagration of a forest, however

extensively the flames may rage, is easily ex-

plained. Yet Linna;us, with all his knowledge
of the country and customs of the inhabitants,
attributed the burning of the forests in the north

of Sweden to the effiBcts of lightning. During
these tremendous fires, the bears, wolves, and
foxes are driven from their retreats, and make
terrible depredations among the cattle. A bear,

Jiaving crossed the river, about a fortnight before

we arrived, had killed in one night six cows and
twelve sheep, the property of a fai-mer. We
saw tlieir former owner, and the place where all

this slaughter had been committed, having lauded

to walk by the side of the river, while our boat-

men were engaged in forcing the rapids. The
farmer attributed his loss to the burning of the

opposite forest, which had compelled the bear to

pass the river for food."

On the southern shores of the Baltic there are

also extensive pine forests. These are chiefly

situated to the east of the Vistula, on the whole

of the sandy tract that lies between the rich corn

valley of that river and the flax and hemp valley

of the Dwina, and stretches back into the cen-

tral parts of Russia. The soil upon which this

forest grows is almost wholly sand, and the sur-

face is in consequence comparatively level, nor

does any of it lie at a great elevation above the

sea. The river Memel is the principal channel

by which this timber is conducted to the sea,

and Memel is the port at which it is chiefly dis-

posed of. Much of the timber of Memel is

exported in logs that are only squared by the

axe; and masts and spars of Memel timber aie

much esteemed. In the haafs or low lands on

those shores of the Baltic, amber is found in

greater abundance than in any other part of the

world ; and it is considered that it may be the

turpentine of decayed pines changed by the

length of time it has been buried in the earth.

The northern slopes of the Alps, and the secon-

dary mountains in the south of Germany, abound

in pines; and the Rhine and Danube (the prin-

cipal upper branches of the latter rise in the

Alps) are well adapted for conveying the timber

to the lower districts, where it is valuable. The
mode of conveying the timber on the Rhine, in

immense rafts, is very curious. The following
account of these rafts is by the author of " An
Autumn near the Rhine :"—
"A little below Andernach, the little village

of Namedy appears on the left bank, under a

•wooded mountain. The Rhine here forms a

little bay, where the pilots are accustomed to

unite together the small rafts of timber floated

down the tributary rivers into the Rhine, and

to construct enormous floats, which are navi-

gated to Dortrecht, and sold. These machines

have the appearance of a floating village, com-

posed of twelve or fifteen little wooden huts, on

a large platform of oak and deal timber. They
are frequently eight or nine hundred feet long,
and sixty or seventy in breadth. The rowers

and workmen sometimes amount to seven or

eight hundred, superintended by pilots and a

proprietor, whose habitation is superior in size

and elegance to the rest. The raft is composed
of several layers of trees, placed one on the other,

and tied together. A large raft draws not less

than six or seven feet of water. Several smaller

ones are attached to it by way of protection,
besides a string of boats, loaded with anchors

and cables, and used for the purpose of sounding
the river and going on shore. The domestic
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economy of an East Indiaman is hanlly more

complete. Poultry, pigs, and other animals, are

to be found on bo.ird, and several butchers are

attached to the suite. A well supplied boiler is

at work night and day in the kitchen. The din-

ner hour is announced by a basket stuck on a

pole, at which signal the pilot gives the word of

command, and the workmen run from all quar-
ters to receive their messes. The consumption
of provisions in the voj'age to Holland is almost

incredible, sometimes amounting to forty or fifty

thousand pounds of bread, eighteen or twenty
thousand of fresh, besides a quantity of salted

meat, and butter, vegetables, &c., in proportion.
The expenses are so great, that a capital of three

or four hundred thousand florins (about £35,000)
is considered necessary to undertake a raft.

Their navigation is a matter of considerable skill,

owing to the abrupt windings, the rocks, and

shallows of the river ; and some years ago the

secret was thought to be monopolized by a boat-

man of Rudesheim and his son."

These rafts are not of modern invention, and

are not confined to Europe. Evelyn, on the

authority of Le Comte, saj's, that the timber

merchants of China transport immense trees or

floats, upon which they build huts and little

cottages, where they live with their families.

The following passage from Planche's " Descent

of the Danube," gives a description of the method

of floating timber on a branch of that river; and

the practice appears to be common in Germany :

" At the mouth of the Erlaf is a Rechen or

Grate, where the wood collects that is floated

down this stream from the forests in the neigh-
bourhood of Maria-Zell, in the Steyermark, near

which it takes its rise. It is customary in Ger-

many to place one of these gratings at the mouth
of any tributary stream, or in the bed of any
river where a line of demarcation is drawn natu-

rally or artificially between two kingdoms, two

provinces, or even two parishes ;
so that the

branches and trunks of trees blown down liy

liigh winds, and swept away by inundations into

the current, should not be carried beyond the

frontiers, or boundaries, of the state or property
to which they belong, and which derives from

them no inconsiderable portion of its revenue.

"The timber, also, regularly felled by the

woodcutters is thrown thus carelessly on the

mountain-streams of Germany, and floats down
to the Rechen or Grate, where it is alterwards

collected by its owners, who are thus saved the

trouble and expense of land carriage ;
and the

drifting property is protected fi'om
])1
under by

the severity of the laws relating to it."

In many parts even of Europe, the timber of

pine forests is useless for purposes of commerce,
from their inaccessible situations, and the conse-

quent difficulty of transport. The rugged flanks

and deep gorges of Mount Pilatus, in Switzer-

land, for instance, had been covered with impene-
trable forests for many centuries, till an enter-

prizing individual conceived the daring idea of

conveying the pines from the top of the mountain
to the lake of Lucerne, a distance of nearly nine

miles, by means of an inclined plane, extending
the whole distance. This extraordinary contri-

vance, which was completed in 1812, became an

object of wonder to all Europe, and was called

the Slide of Alpnach, from the name of the Com-
mune in which it was situated. The Slide was
a trough, formed of 25,000 pine trees, six feet

broad, and from three to six feet deep ;
this was

kept moist. Its length was 44,000 English feet.

It had to be conducted in an undeviating line

over the summits of rocks, or along their sides,

or under ground, or over deep gorges, where it

was sustained by scaffoldings; and thus innu-

merable difficulties presented themselves in its

construction. The perseverance of the engineer,
M. Rupp, overcame all obstacles

;
and in eighteen

months his work was finished. The trees

descended from the mountain into the lake witli

an incredible rapidity. The larger pines, which
were about one hundred feet long, ran through
the space of eight miles and a third in about six

minutes. A gentleman who saw this great work

states, that such was the velocity with which a

tree of the largest size passed any given point,
that he could only strike it once with a stick as

it rushed by, however quickly he attempted to

repeat the blow. The markets of the Baltic

being opened by the peace, the speculation was

abandoned as unprofitable; and the Slide of

Alpnach fell into ruin.

All the species of the pine, fir, and larch fami-

lies, with the exception of one or two, as yet
rare in this country, are raised from seeds. The
cones are gathered in the winter season, and

exposed to the sun, or to a gentle heat on a kiln,

in order to facilitate the separation of the seeds.

The cones of the cedar should be kept for a year
at least after they are taken from the tree, before

the seed be attempted to be taken out. This is

necessary on account of the soft nature of tlie

seeds, and the great quantity of resinous matter

which the cones contain when growing, and

which is discharged by keeping. Cedar cones

are generally iinjjorted from the Levant, and the

seeds retain their vegetative powers for many
years. The cones of the Scotch pine, spruce, and

larch, are the principal kinds which are opened

l)y kiln heat. The cones of the Weymouth
]une, silver fir, and balm of Gilead fir, give out

their seeds with very little trouble. April is

the best season for sowing all the species. The
soil should be soft and rich, well mellowed by
the preceding winter's frost and snow, carefully

dried, and raked as finely as possible. The rarer

sorts are generally sown in pots ; ])ut the more

common in beds. The seed of the Scotch pine
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niul pinaster require a covering of half an inch

in depth, tliose of tlie Weymouth pine tliree

quarters of an inch, and tliose of the stone pine
an inch and a quarter. The cedar is generally
sown in broad pots, or boxes of light sandy loam,
and covered half an inch. Tlie seeds of the

larch require a covering of only a quarter of an

inch, those of the spruce fir an inch, those of the

silver fir and balm of Gilead, ft'om a half to three

quarters of an inch. The seeds of the American

spruce fir are smaller than any of the preceding,
and therefore require a lighter covering. The
strictest attention is required, both as to quality
of soil and thickness of covering the seed, for

though resinous trees are extremely hardy when

grown xip, yet they are all very tender in infancy.
The pine, fir, and larch families, benefit less

by transplanting in the nursery than the non-

resinous trees; and in general, when circum-

stances admit, the better plan is to remove them

at once from the seed-bed, at two years old, to

where they are finally to remain. The more
delicate species, including the cedar and most of

the pines, are best transplanted into pots, unless

they can be placed at once where they are to

remain. The more common pines and firs are

transplanted, at two years of age, into nursery
beds about the middle of April, for all the tribes,

excepting the larch, which, being deciduous,
should be transplanted in February. No descrip-

tion of tree plants receive so much injury as this

tribe from the loss of roots, from the roots being

exposed to the air, by being kept long out of

the soil, or from compression, and exclusion of

air and moisture, by being kept in close bundles

or thick layers. They should, therefore, be

finally planted as soon as possible after removal

from the nursery, and, indeed, wherever it is

practicable, no more should be taken up in one

day than can be planted that day or the next.

Nor are any plants more easily deprived of the

vital principle by packing and carriage, either by
sea or land, though, being all evergreens, except-

ing the larch, they do not readily show it. This

fact, says Loudon, has been stated to us by expe-
rienced planters in Wales and different parts of

England aa the reason why so few trees are

finally produced from the immense numbers of

Scotch pine and larch fir annually sent to the

south by the Scotch nurserymen.
The Scotch pine being the hardiest of all the

sorts, and affording the most useful wood, is of

course the most desirable for all rocky, sandy,
and otherwise barren soils. The young trees are

generally planted about four feet apart, and irre-

gularly, not in rows. Tliey are planted by tak-

ing up a turf, digging out two or three spadefuls
of earth, and then depositing the plant along
with the earth and the turf; or they may be

planted, according to other directions, simply by
a dibble hole in the soil. After planting, the

only care necessary for several years is protection

from cattle and hares, rabbits, and other vermin.

In about five or six years the process of pruning
is to be gradually commenced, in order that the

branches may not too much interfere with each

other. In about fourteen years from the date of

planting, thinning out trees where they are too

thick will now be proper; but as the upright

growth of those trees rendera their wood the

more valuable, they should be left pretty close

together, by which they will grow up tall. I

have seen, says Miller, some of these trees grow-

ing whose naked stems have been more than

seventy feet high, and as straight as a walking-
cane

; and from one of these trees there were as

many boards sawed as laid the floor of a room

nearly twenty feet square. If these trees, he

adds, are left eight feet asunder each way, it will

be sufficient room for their growth ; therefore, if

at first thinning a fourth part of the trees are

taken away, the others may stand twelve or

fourteen years longer, by which time they will

be of a size for making ladders and standards for

scaffolding, and many other useful purposes, so

as to yield a remunerating sum for the original

expense and rent of the land. In order to secure

these advantages, it is necessary that the soil

should be properly chosen; for there are instances

in which, during thirty years, the average
increase of the trees in height has hardly been

an inch, while, in situations not particulai-ly

xmfavourable, it might not be much less than

thirty feet. It is fortunate, however, that those

places which do not agree with the common pine
arc generally well adapted for the larch ; so that

if the planter finds his pines will not thrive,

which he can soon do by observing the tur-

pentine exuding through the leaves and buds,
and covering them like hoar frost, he ought

immediately to root them out, and replace them
with larches. In like manner, when the larch

exliibits this appearance on the leaves, and espe-

cially on the branches, it will never come to

maturity. Care must be taken, however, not to

mistake the pollen for this disease. The pollen

appears only when the male flowers are in bloom
;

it has a tinge of yellow, and it seldom adheres to

the leaves, and never to the branches ; whereas,
the turpentine is white and efflorescent, adheres

to the twigs and leaves, and cannot be shaken off

without difficulty.

An evidence of the advantages resulting from
the cultivation of pines may be adduced from
a portion of Culloden Muir, near to the spot
where the battle was fought in 1746. It slopes
to the north-east, and is exposed to the cold blasts

of the Moray Firth. The subsoil is a deep bed
of clay and sand gravel ; and the surface, where
not planted, very barren, with not more than an
inch ofmould, and that of the very worst quality.
A portion was enclosed and planted, about seventy
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years ago, by the celebrated Lord President

Forbes. The successive thinnings had more than

repaid the enclosing and planting ; and when the

timber was cut down, about twenty years since,

it yielded several times as much rent per acre,

for every year it had stood, as the unplanted part
of the muir let at the time when it was cut down.

Large plantations of pines have been made in

England during tlie last thirty years ; and thus

some of our barren lands, which were formerly

utterly worthless, have become valuable additions

to the national wealth. Sometimes these plan-
tations have been formed without due investiga-

tion; and through this, some species of fir, which
are useless except for fuel, have been raised in

large quantities. On the other hand, the pro-

perties of the several species have been accurately
studied by some plantere; and experiments, upon
a large scale, have been made to determine the

relative value ofthe various sorts. At Dropmore,
in Buckinghamshire, a place which, thirty years

ago, was a most desolate and barren Iieath, Lord

Grenville has fonned the most valuable fir plan-
tations

;
and he has established a garden of the

genus pimis, in which lie has collected almost

every known species from all quarters of the

globe. The late Bishop Heber, who was hon-

oured with the friendship of that justly venerated

nobleman, had a commission from him to search

out any new species of the pines of India
;
and

the following extract of a letter from this ami-

able prelate, addressed to his Lordship, giving an

account of the pines of the Himalaya mountains,
will show tlie solicitude with which he dis-

charged Ills trust :
—

" A visit which I paid to those glorious moun-

tains, in November and December last, was

unfortunately too much limited by the short time

at my disposal, and by the advanced season, to

admit of my penetrating far into their recesses ;

nor am I so fortunate as to be able to examine
their productions with tlie eye of a botanist. But

though the woods are very noble, and the general

scenery possesses a degree of magnificence such

as I had never before cither seen or (I may say)

imagined, the species of pine which I was able

to distinguish were not numerous. Tlie most
common is a tall and stately, but brittle, fir, in

its general character not unlike the Scottish, but
with a more branching head, which, in some

degree, resembles that of the Italian pine. An-
other, and of less frequent occurrence, is a splen-
did tree, witli gigantic arms and dark narrow

leaves, wliich is accounted sacred, and chiefly
seen in the neighbourhood of ancient Hindoo

temples, and which struck my unscientific eye
as very nearly resembling the cedar of Lebanon.
But these I found flourishing at near nine thou-
sand feet above the level of the sea, and where
the frost was as severe at night as is usually met
with at the same season in England. But

between this, which was the greatest height that

I climbed, and the limit of perpetual snow, there

is doubtless ample space for many other species
of plants, to some of which a Dropmore winter

must be a season of vernal mildness."

The pines of the Himalaya mountains were
found at the height of nine thousand feet above
the level of the sea. The elevation at which the

pine grows in tropical countries is very remark-
able. Humboldt describes the tliird zone of the

Peak of TenerifFe, the region of firs, as at nine

liundred toises of absolute height (about five

thousand seven hundred and sixty feet); and he

says that, in the Cordilleras of New Spain, under
the torrid zone, the Mexican pines reach as high
as two thousand toises (about twelve thousand

eight hundred feet).

The other European species of the pine are :

The Corsican (p. laricio), which is nearly allied

in its character to the Scotch pine, but is a much
handsomer and finer tree. Professor Thouin
considers it equally hardy with the Scotch pine;
its wood is more weiglity and resinous, and con-

sequently more compact, stronger, and more
flexible. It grows wild on the summits of tlie

highest mountains of Coreica. The cluster pine

(p. pinaster), is a grand and picturesque tree;

and is a great favourite with the Roman and
Florentine painters. Tlie timber is of less value

than that of the others : in Switzerland, it is cut

into shingles for roofing houses, &c. As an orna-

mental tree it is well deserving of culture, but
not for its timber. Tlie stone pine (p. pinea),
is very common in the south of Italy. At
Ravenna there is an extensive forest of this

species, and they are commonly planted around
the villas, and in the gardens at Rome and

Florence. The seeds of this and the cluster pine
are eaten throughout Italy, both by the poor and

rich. They are as sweet as almonds, but partake

slightly of a turpentine flavour. The wood is

not so resinous as that of most of the other

species; and the tree can only be considered as

valuable for its effect in tlie landscape. The
Siberian pine (p. cembraj, the tanncnbmim of

Byron's Chiide Harold, and the aphemousli pine
of Harte, grows higher up the Alps than other

pines; and is even found at elevations where the

larch will not grow. The wood is very soft, and

having scarcely any grain, ia very fit for the

carver. The peasants of the Tyrol, where this

tree abounds, make various sorts of carved works

with the wood, wliieh they dispose of in Switzer-

land among the common people, who are fond of

the resinous smell which it exhales. The Canary

pine (p. canariensis), grows in the high moun-
tains of the Canary islands, at an elevation coiTCS-

ponding to the coldest parts of Scotland. The
wood is resinous, highly inflammable, and is well

adapted for building material, as it lasts for ages.

Of American species of the pine, Michaux

k
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enumerates ten; a few of the most valuaLle of

which we shall describe.

The Bed Pine fp. rttbra), sometimes called

the Norway pine, is found in Canada, Nova

Scotia, and the northern parts of the States. It

occupies small tracts of a few hundred acres,

either alone, or singled with the white pine. It

grows in dry and sandy soils to the height of

seventy or eighty feet, and two feet in diameter.

It is chiefly remarkable for the uniform size of

its trunk for two- thirds of its length. The bark
is of a clearer red than that of the other species.
The cones are about two inches long, rounded at

the base, and abruptly pointed. They shed their

seeds the first year. The wood has a fine com-

pact grain, and is very resinous; it is frequently

employed in naval architecture, and affords masts
for the largest ships. It is exported into Britain

from the district of Maine, and the shores of lake

Charaplain.
The YellotB Pine (p. mitis). This tree is

widely diffused in North America. It is a beau-

tiful and symmetrical tree, the branches fonning
a pyramid at the summit. It rises to the height of

fifty and sixty feet, having a thickness of about

eighteen inches : the leaves are rather short, of a

bright green colour, and united in pairs. The
cones ai-e oval, armed with five spines, and of

very small size. The concentric or annual circles

of the wood, are six times as numerous in a given

space, as those of the pitch and loblolly pines :

the heart is fine grained, and moderately resinous,
which renders the wood compact without great

weight. Long experience has proved its excel-

lence and durability; and it is universally em-

ployed in the countries where it grows as a

domestic wood, as well as extensively imported
to Britain and the West India islands.

The Long-leawd Pine (p. ,70

australis), is also known as the

yellowpitch, broom, and Georgia

pine. It is first seen near Nor-
folk in Virginia, where the pine
barrens begin; and it extends
over the lower part of the Cai-o-

linas, and the states of Georgia
and Florida, occupying dry
sandy soils. Its mean stature is

about sixty feet, with a uniform
diameter of eighteen inehes for

two-thirds of its stem. The
leaves are a foot long, of a beauti-

ful brilliant green. The cones

are also very large, being seven to

eight inches long, and four inches

thick when open. They are

armed with retorted spines; the

seeds are in general very abundant; the kernel
is of an agreeable taste, and is voraciously
eaten by wild turkeys, squirrels, and the swine
that live almost wholly in the woods. In some

unfruitful years, however, whole forests of hun-
dreds of miles will not yield a single cone. The
wood is compact, fine grained, durable, and

susceptible of receiving a fine polish, advan-

tages which give it a preference over every other

species. These qualities, however, are much
influenced and modified by the nature of the

soil. It is extensively used in the States where
it grows for aU domestic purposes; and in naval

architecture is reckoned superior to all the other

pines. Sometimes the wood is of a reddish hue,
when it is considered of superior quality. In

England and the West Indies, it sells for thirty

per cent, more than other pine woods. It is from

this tree also that the principal supply of pitch,

resin, and turpentine, is obtained; while the

pine barrens being of vast extent, afford an

abundant supply of these materials,both for home

consumpt and exportation.
To obtain the turpentine, which begins to flow

about the middle of March, and increases in the

wai-m months of July and August, loxes, or

hollows, are formed in the base of the pines,
about three or four inches from the ground,

generally on the south side. These boxes will

contain about thi'ee pints of fluid; but they are

made in proportion to the size of the trunk, of

which they generally occupy about one-fourth of

the diameter. On large trees, two, and sometimes

four such boxes, are made on opposite sides. The

ground is carefully raked and cleared of all brush

w^ood around the trees, to prevent accidents from
fire communicating with the boxes. On each

side of this hollow two notches or gutters aro

made in the tree, to conduct the sap into the box
or cavity; they are oblique, and about three

inches long. During a fortnight, which is

employed in this first operation, the boxes become

filled, when the contents are taken out and con-

veyed into casks by wooden ladles. To increase

the product, the upper edge of the box is newly
chipped once a week, the bark, and a portion of

the alburnum being renewed to the depth of four

concentric circles. The boxes fill every three

weeks; and the turpentine thus procured is of

the purest quality. A tree continues thus to

yield turpentine for five or six years; but the

quantity is greatest in dry and warm years, and
least in cold and wet. It is calculated that 250
boxes yield a barrel of 320 lbs. of turpentine.
A single negro can attend to 4,000 boxes.

This substance contains resin, and the pure oil

or spirit of turpentine, which latter is obtained

by distillation in retorts.

All the tar of the southern States is made
from dead wood of the long-leaved pine, which
has fallen by accident, and from the summits of
trees felled for timber. To obtain this tar, a

circular mound of earth is raised with a ditch
around the base; in the centre of this earthen
mound is a hole communicating with the

3 N
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ditch, the wliole is coated with clay, and beaten

hard; on this are piled the cut branches and

pieces of wood divested of their baric. The
wood is piled up so as to form a tmncated and

inverted cone; the whole is then strewed with

pine leaves, and covered with earth, a few holes

being left for air. Fire is commxinicated to the

top, and a gradual and confined combustion is

produced downwards to the base. As the tar

Hows into the ditch, it is emptied out into casks

ready for receiving it.

The American tar is reckoned inferior to that

of the north of Europe, probably from using
dead wood, and less care being employed in its

manufacture.

Dr Clarke thus describes the method of distil-

ling tar in the gulph of Bothnia: "The process

by which the tar is obtained is very simple : and

as we often witnessed it, we shall now describe

it, from a tar-work which we halted to inspect

upon the spot. The situation most favourable

for this process is in a forest near to a marsh or

bog; because the roots of the fir, from which tar

is principally extracted, are alwaj's the most

productive in such places. A conical cavity is

then made in the gi-ound (generally in the side

of a bank or sloping hill); and the roots of the

fir, together with logs or billets of the same,

being neatly trussed into a stack of the same
conical shape, are let into this cavity. The whole

is then covered with turf, to prevent the volatile

parts from being dissipated, which, by means of

a heavy wooden mallet, and a wooden stamper,
worked separately by two men, is beaten down
and rendered as firm as possible above the wood.

The stack of billets is then kindled, and a slow

combustion of the fir takes place, without flame,
as in making charcoal. During this combustion,
the tar exudes; and a cast-iron pan being at the

bottom of the funnel, with a spout, which pro-

jects through the side of the bank, barrels are

placed beneath this spout, to collect the fluid as

it comes away. As fast as the baiTels are fiUed,

they are bunged and ready for immediate expor-
tation. From this description, it will be evident

that the mode of obtaining tar is by a kind of

distillation per descensum; the turpentine, melted

by fire, mixing with the sap and juices of tlie

fir, while the wood itself, becoming charred, is

converted into charcoal. The most curious part
of the story is, that this simple method of

extracting tar is precisely that which is described

by Theophrastus and Dioscorides; and there is

not the smallest difference between a tar-work
in the forests of Westro-Bothnia, and those of

ancient Greece. The Greeks make stacks of

pine; and, having covered them with turf, they
were suffered to burn in the same smothered

manner; while the tar, melting, fell to the bottom
of the stack, and ran out by a small channel cut
for the purpose."

m.

The Pitch Pine (p. rigida), is common
throughout the United States, but is most abun-
dant on the Atlantic coast. It is a very branchy
tree, and the wood is consequently knotty. It

is very resinous, and affords a large quantity of

pitch. The bark is thick, of a dark colour, and

deeply furrowed. The concentric circles of the

wood are far asunder; and three-fourths of the

larger stocks consist of sap. On high ground
and light gravelly soils, the wood is heavy and
full of resin; on low humid soils it is the reverse,
and unfit for use.

The White Pine (p. strdbm). Tliis is one of

the most valuable and interesting species of pines,
is common to Canada and the northern parts of
the United States, and has its distinctive name
from the perfect whiteness of its wood when
fireshly exposed. The leaves are five-fold, four

inches in length, numerous, slender, and of a
bluish green. The cones are four to five inches

long, and composed of thin,

smooth scales, rounded at the

base. It grows extensively
between the parallels of 43° and

47° in almost all varieties of soil;

but attains its gi-eatest dimen-

sions in the upper part of New
Hampshire, the State of Ver-

mont, and near the source of the

St Lawrence. This ancient and

majestic inhabitant of the North

American forests, is still tlie

loftiestandmost valuable of their

productions; and its summit is

seen at an immense distance

aspiring towards heaven, far

above the heads of the surround-

ing trees. The trunk is simple
for two-thirds or tliree-fourths

of its height; and the limbs are short and verti-

cellate, or disposed in stages one above the other

to the top of the tree, which is formed by three

or four upright branches. This tree is the fore-

most in taking possession of barren districts, and

the most hardy in resisting the impetuous gales

from the ocean. On young stocks not exceeding

forty feet in height, the bark of the trunk and

branches is smooth and polished; as the tree

advances in age it splits and becomes nigged,
but does not fall ofl^ in scales like that of the

other pines. The trunk also tapers and lessens

from the base to the summit, more than those

of the others of the same tribe. The wood is

soft, light, free from knots, easily wrought, and

very durable when exposed to the air and sun;

on these accounts it is much employed in domestic

use, a great proportion of the houses in the

northern States being built of it.

It is also largely exported to Britain, where

it is much used in domestic architecture. The

wood is not resinous enough to furnish turpeu-

Cone of W'liite

I'ine.
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tine for commerce: nor would the labour of

extracting it be easy, since it occupies exclusively

tracts of only a few hundred acres, and is usually

mixed in different proportions with the leafy

trees.

Tlie vast consumption of this ti'ee for domestic

use, says Michaux, who wrote about twenty

yeara ago, and for exportation to the West Indies

and to Europe, renders it necessary every year
to penetrate farther into the country, and inroads

are already made in quest of this species only

upon forests which probably will not bo cleared

for cultivation in twenty-five or thirty years.

The persons engaged in this branch of industry
are in general emigrants from New Hampshire,
led by a roving disposition, and a desire for

amassing wealth. In summer, they unite in

small companies, and traverse these vast solitudes

ill every direction to ascertain the places in which

tlie pines abound. After cutting the grass and

converting it into hay, for the nourishment of

the cattle to be employed in their labour, they
return home. In the beginning of winter they
enter this forest again, establish themselves in

huts covered witli the bark of the canoe birch,

or the arbor vita?; and though the cold is so

intense, that the mercury sometimes remains for

several weeks from 40° to 4.5° below the point
of congelation, they persevere with unabated

courage in their work. When the trees are

felled they cut them into logs from fourteen to

eighteen feet long, and by means of their cattle,

which they employ with great dexterity, drag
them to the river; and after stamping on them
a mark of property, roll them upon its frozen

bosom. At the breaking up of the ice in the

spring, they float down with the cun-ont.

About 120 miles from the sea the timber is

collected, and each party forms his own into

rafts, and either disposes of them to the proprie-
tors of the various saw-mills on the banks of

the river, or gets them formed into deals on his

o«ii account.

The upper part of Pennsylvania, near the

source of the Delaware and Susqueliannah,
which is mountainous and cold, possesses large
forests of this pine; and in the spring the timber
is floated down those streams for the internal

consumption of the state. It enters into the

construction of houses, both in the country and
in the towns, and is cut into planks for exporta-
tion to the West Indies.

Boston is the principal emporium for this wood
in the northern States.

Besides deals for constructing the doors and
other parts of the interior of their houses in

America, the white pine is formed into what are

called dap boards and shingles. These fonn the

exterior coverings of the houses. These wooden
houses last about twelve or fifteen years.
A great quantity of fir timber is annually

imported into Great Britain from our Canadian

possessions, and New Brunswick. Mr M'Gregor
gives the following account of the mode of pro-

curing this timber in the latter place :
—

" The timber trade, which, in a commercial as

well as political point of view, is of more impor-
tance in employing our ships and seamen, than
it is generally considered to be, employs also a
vast number of people in the British colonies,
whose manner of living, owing to the nature of

the business they follow, is entirely different

from that of the other inhabitants of North
America.

" Several of these people form what is termed a

'lumbering party,' composed of persons who
are all either hired by a master lumberer, who
pays them wages, and finds them in provisions,
or of individuals who enter into an understanding
with each other, to have a joint interest in the

proceeds of their labour. The necessary supplies
of provisions, clothing, &c., are generally obtained

from the merchants on credit, in consideration

of receiving the timber which the lumberers are

to bring down the rivers the following summer.
The stock deemed requisite for a lumberingparty
consists of axes, a cross-cut saw, cooking utensils,

a cask of rum, tobacco, and pipes, a sufficient

quantity of biscuit, pork, beef, and fish; peas
and pearl barley for soup, with ji cask of molasses

to sweeten a decoction usually made of shrubs,
or of the tops of the hemlock tree, and taken as

tea. Two or three yokes of oxen, with suffi-

cient hay to feed them, are also required to haul

the timber out of the woods.

"When thus prepared, these people proceed

up the rivers, with the provisions, to the place
fixed on for their winter establishment; which
is selected as near a stream of water, and in the

midst of as much pine timber, as possible. They
commence by clearing away a few of the sur-

rounding trees, and building a camp of round

logs, the walls of which are seldom moi-e than

four or five feet high; the roof is covered with

birch bark or boards. A pit is dug under the

camp to preser\'e any thing liable to injury from

the frost. The fire is either in the middle or at

one end; the smoke goes out through the roof;

hay, straw, or fir branches are spread across or

along the whole length of this habitation, on

which they all lie down together at night to

sleep, with their feet next the fire. When the

fire gets low, he who first awakes, or feels cold,

springs up, and throws on five or six billets; and
in this way, they manage to have a large fire all

night. One person is hired as cook, whose duty
it is to have breakfast ready before daylight; at

which time aU the party rise, when each takes

his morning, or the indispensable dram of raw
rum immediately before breakfast. This meal
consists of bread, or occasionally potatoes, with
boiled beef, pork, nr fish, and tea sweetened with
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molasses; dinner is usually the same, with pease-

soup in place of tea; and the supper resembles

breakfast. These men are enormous eaters, and

they also drink great quantities of rum, which

they scarcely ever dilute. Immediately after

breakfast, they divide into three gangs: one of

which cuts down the trees, another hews them,
and the third is employed with the oxen in

hauling the timber, either to one general road

leading to the banks of the nearest stream, or at

once to the stream itself; fallen trees and other

impediments in the way of the oxen are cut

away with an axe.

"Thewhole winter is thus spent inunremitting
labour: the snow covers the ground from two to

three feet from the setting in of winter until

April; and, in the middle of fir forests, often tiU

the middle of May. When the snow begins to

dissolve in April, the rivers swell, or, according
to the lumberer's phrase, the /rwAe?* come down.
At this time all the timber cut during winter is

tlirown into the water, and floated do-\vn until

the river becomes sufficiently wide to make tlie

whole into one or more rafts. The water at this

period is exceedingly cold; yet for weeks the

lumberers are in it from morning till night, and
it is seldom less than a month and a half, from
the time that floating the timber down the

streams commences, until the rafts are delivered

to the merchants. No course of life can under-

mine the constitution more than that of a lum-
berer and raftsman. The winter snow and frost,

although severe, are nothing to endure in com-

parison to the extreme coldness of the snow
water of the freshets; in which the lumberer

is, day after day, wet up to the middle, and often

immersed from head to foot. Th? very vitals

are thus chilled and sapped; and the intense heat

of the summer sun, a transition which almost

immediately follows, must further weaken and
reduce the whole frame. To stimulate the

organs, in order to sustain the cold, these men
swallow immoderate quantities of ardent spirits,

and habits of drunkenness are the usual conse-

quence. Their moral character, with few excep-

tions, is dishonest and worthless. I believe there

are few people in the world on whose promises
less faith can be placed than on those of a lum-
berer. In Canada, where they are longer in

bringing down their rafts, and have more idle

time, their character, if possible, is of a still more

shuffling and rascally description. Premature
old age, and shortness of days, form the inevitable

fate of a lumberer. Should he even save a little

money, which is very seldom the case, and be
enabled for the last few years of life to exist

without incessant labour, he becomes the victim

of rheumatisms and all the miseries of a broken
constitution. But, notwithstanding all the toils

of such a pursuit, those who once adopt the life

of a lumberer seem fond of it. They are in a

great measure as independent, in their own way,
as the Indians. In New Brunswick, and parti-

cularly in Canada, the epithet 'lumberer* is

considered synonymous with a character of spend-

thrift, and villanous and vagabond principles.

After selling and delivering up their rafts, they

pass some weeks in idle indulgence; drinking,

smoking, and dashing off, in a long coat, flashy

waistcoat, and trowers, Wellington or Hessian

boots, a handkerchief of many colours round the

neck, a watch with a long tinsel chain and

numberless brass seals, and an umbrella. Before

winter they return again to the woods, and

resume the pursuits of the preceding year. Some

exceptions, however, I have known to this gener-

ally true character of lumberers. Many young
men of steady habits, who went from Prince

Edward's island, and other places, to Miramichi,
for the express purpose of making money, have

joined the lumbering parties for two or three

years, and, after saving their earnings, returned

and purchased lands, on which they now live

very comfortably."
The "lumberers" of New Brunswick, and

those who cut down the timber of the woods of

the United States, select the firs of proper girth

and quality witlj especial care. It is stated by
Mr M'Gregor, that not one tree in ten thousand

is fit for purposes of commerce. These thinnings,

therefore, of the woods of North America do not

produce the destruction of timber which now
forms a subject of complaint in that country of

forest trees. The indiscriminate clearings of the

agricultural settters, and the conflagrations which

occasionally take place, are the causes which, in

a few centuries, may render North America no

longer an exporting country for timber. Some-
times the forests are injudiciously set on fire by
the settlers, to save the labour of cutting
and partially burning ; but by such indiscrimi-

nate conflagration, the land is not properly

cleared, and a very strong and noxious plant,

called the fire-weed, instantly springs up, exhaust-

ing all the fertility of the ground. Sometimes

these conflagrations extend over the whole face

of a country, producing the most fearful destruc-

tion of life and property. The spectacle of a

burning forest, according to the accounts of those

who have witnessed it, is most sublime. The
flames leap from tree to tree, and rushing up to

their tops, throw out immense volumes of fire

from the thick clouds of smoke that hang over

the burning mass, while the falling trees come
down with the most tremendous crash. One of

the most destructive of these fires took place a

few years ago in New Brunswick. We extract

an account of this calamity from Mr M'Gregor's
work :

—
" In October 1825, upwards of a hundred miles

of the country, on the north side of Miramichi

river, became a scene of the most dreadful con-



THE FIRS. 469

flagration that has perhaps ever occurred in the

history of the world. In Europe we can scarcely
form a conception of the fury and rapidity with
which the fires rage through the American forests

during a dry hot season; at wliich time the

underwood, decayed vegetable substances, fallen

branches, bark, and withered trees, are as inflam-

mable as a total absence of moisture can render

them. When these tremendous fires are once in

motion, or at least when the flames extend over

a few miles of the forest, the surrounding air

becomes highly rarefied, and the wind naturally
increases to a hurricane. It appears that the

woods had been, on both sides of the north-west

branch, partially on fire for some time, but not

to an alarming extent, until the 7th of October,
when it came on to blow furiously from the

north-west, and the inhabitants on the banks of

the river were suddenly alarmed by a tremen-

dous roaring in the woods, resembling the inces-

sant rolling of thunder; while, at the same time,
the atmosphere became thickly darkened with

Bmoke. They had scarcely time to ascertain the

cause ofthisphenomenon, before all the surround-

ing woods appeared in one vast blaze, the flames

ascending more than a hundred feet above the

tops of the loftiest trees, and the fire, like a gnlph
in flames, rolling forward witli inconceivable

celerity. In less than an hour, Douglastown
and Newcastle were enveloped in one vast blaze,
and many of the wretched inhabitants, imable to

escape, perished in the midst of this terrible fire."

A Miramichi paper, published on the 11th of

October, at the scene of this fearful conflagration,
contains some interesting particulars, from which
it appears that several hundred lives were lost in

Newcastle, Douglastown, and Fredcricton
; that

nearly all the " lumberers" in the woods perished;
that in many parts of the country the cattle were
all destroyed; and that the loss of pi-operty in

the towns was immense, as the fire rushed upon
the inhabitants with such inconceivable rapidity,
that the preservation of their lives could be their

only care.

The Firs, or Spruces (aUcs), form another

genus of the coniferm, difi^ering from the pines
in the form and position of the leaves, as well as

in the general aspect of the trees. In the firs

the leaves are generally shorter than in the pines,
and placed solitary instead of in pairs.

The Norway Spruce Fir (abics communis) is

a beautiful and stately tree. The branches are

verticillate, and spring from a common centre.

The leaves are solitary, short, slightly arched,
and acute, of a dark green colour, which gives to

the tree a sombre aspect. The cones are cylin-
drical, five to six inches in length, and contain
small winged seeds, which ripen in November.
This is one of the tallest of our European firs,

with a very straight but not thick trunk. It is

a native of the north of Germany and Russia,

and particularly abundant in Nor\vay, from

whence it is largely imported into this country,
both as spars and as the white deal of that coun-

try and the Baltic. The timber is inferior to

that of the common pine in durability, and being
often knotty, is not proportionally strong for

horizontal beamings. It is used, however, for a

great variety of purposes in building; and the

entire trees are more prized than any others for

masts for small craft, or spars. What constitutes

the value of this fir is, that, like the larch, its

timber is equally durable at any age; and its

perfectly erect and straight form well suits it for

"the mast of some great admiral!" The tree

may be cut for rods, stakes, and scythes, or the

handles of other implements, where the trunk at

the base is not more than ten inches in diameter,
and the bark being retained, it will prove almost

as durable as the larch. This tree is pecoliarly
valuable as a nurse, from being evergreen, and

closely covered with branches, by which radiated

lieat is retained. It wiU not, however, grow in

elevated situations, where the pine and larch

flourish. By incision it yields resin and Bur-

gundy pitch. The tops, or young sprouts, give
the flavour to what is called spruce beer.

The white, black, and red spruces are natives

of America, and nearly resemble, in their general

properties, those of Europe. The black spruce
is reckoned the most durable. In America it is

used for knees for ship-building, where neither

oak nor larch can be easily obtained. These

knees are not prepared from two diverging

branches, as in the oak; but from a portion of

the base of the trunk connected with one of the

largest diverging roots. The timber of the red

spruce is universally preferred throughout the

United States for sail yards; and imported into

this country from Nova Scotia, for this purpose
also. It is chiefly from the decoction in water

of young shoots of the black spruce, and not

exclusively from those of the white species, that

spruce beer is preparedby fermentation with sugar
or molasses. The essence of spruce of the

dealers, is prepared by evaporating the decoction

to the consistence of honey.
The Silver Fir (a. picea), is one of the most

beautiful of this family. When standing alone

and developing itself naturally, its branches,
which are numerous and thickly garnished with

leaves, diminish in length as they approach the

top, and thus form a pyramid of perfect regu-

larity. The upper surface of the leaves is of a

beautiful vivid green; and their under surface

has two white lines running lengthwise on each
side of the midrib, giving the leaves that silvery
look from whence the common name is derived.

Tlie cones are nearly cylindrical, about eight
inches long, and always directed upwards. The
wood is light and slightly resinous, and inferior

to that of the common pine. The resin of this
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tree is sold in England and in America under

the name of balsam, or balm of Gilead, although

The Silver Fir.

the true balm of Gilead is produced from a

totally different tree, the amyris Gileadensis.

Two new species of conifersc, of more gigantic
dimensions than any that have hitherto been

described in Europe or America, have been found

by Mr David Douglas, a most enterprizing botan-

ist, who was sent out by the Horticultural

Society of London in 1825, to explore the west

coast of North America. He returned from that

country in the autumn of 1827, bringing with

him a rich addition to the known catalogue of

plants. These pines are :
—

1. Pinus Douglasii. This pine grows to the

height of two hundred and thirty feet, and is

upwards of fifty feet in circumference at the base.

It has a rough corky bark, from an inch to twelve

inches thick. The leaves resemble those of the

spruce, and the cones are small. The timber is

of good quality, and very heavy. This pine was
found by Mr Douglas on the banks of the Colum-

bia, where it forms extensive forests, extending
from the shores of the Pacific to the Stoney
Mountains.

2. Pinus Lambertiana.'^ This species of pine
was discovered in Northern California, where it

is dispersed over large tracts of country, but does

not form dense forests like most of the other

pines. It is a very majestic tree; and one speci-
men which, in consequence of its having been
blown down, MrDouglas was enabled to measure,
was two hundred and fifteen feet in length, fifty-
seven feet nine inches in circumference at three

feet from the root, and seventeen feet five inches

at one hundred and thirty-four feet. It is pro-

bably the largest single mass of timber that ever

was measured by man, though some of the grow-

• The name of this pine was given to it as a tribute
to lanibert, the author of a most splendid work on the

guDOS rinui.

ing specimens of the same pine were evidently of

greater elevation. The trunk of the Lamberti-

ana is straight, and clear of branches for about

two-thirds of the height. The bark is uncom-

monly smooth, and the whole tree has a most

graceful appearance. The cones resemble those

of the Weymouth pine, but are much larger,

being on an average at least sixteen inches in

length. The seeds are eaten roasted, or pounded
into cakes. The tree bears a considerable resem-

blance to the spruces; and as is the case with

them, its turpentine is of a pure amber colour,
and the timber soft, white, and light. One sin-

gular property of this tree is, that when the tim-

ber is partly burned the tui-pentine loses its pecu-
liar flavour, and acquires a sweetish taste. It is

used by the natives as a substitute for sugar.
The Larch (larix communis) is, after the

common pine, probably the most valuable of the

tribe. The name seems derived from the Celtic

lar, fat, in allusion to the resinous juice which
it exudes. Dioscorides remarks that larix is

the Gallic name for resin. Though a native of

the mountains ofmore southern regions, it thrives

uncommonly well in Britain; and as it grows
more rapidly, and also in more varied soils than
the other, it is, perhaps, better adapted for gene-
ral cultivation. In the south it attains an immense

height; some single beams of larch, employed in

the palaces and public buildings of Venice, being
said to be one hundred and twenty feet long.
Even in the plantations of the Duke of Athol,
and other proprietors in Perthshire, some larches

are at least one hundred feet high. The wild

alternation of hill and valley in that county,
with the general opening of the glens and expo-
sure of the surface to the south, seem to aft'ord

the larch a situation something like its native

locality in the Tyrolese and Dalmatian Alps;
for though other trees, and some of them fast

growing ones, such as the spruce, have been

planted at the same time, the larch overtops them

all; and in summer, when it is in the full luxu-

riance of its leaves (which are a bright clover

green), it rises over the dark forest like an obe-

lisk of beryl. The larch sheds its loaves, and
is probably by that means saved from those keen

blasts of the very early spring that prove destruc-

tive to pines. Even when naked it is an orna-

mental tree. The trunk is generally straight,

tapering gradually to a point ; the branches,
which are rather small in proportion to the tree,

taper up in the form of a perfect cone ; and the

whole is of a lively brown, streaked with a golden
colour.

A few larches are said to have been introduced

into this country in the earlypart ofthe seventeenth

century, as rarities ;
but it only began to be cul-

tivated as a forest tree about the middle of the

eighteenth century. Since that time it has been

extensively planted, more especially in Scotland;
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ftnd the success has been far greater, anj far

more uniform, than in the case of any other tree

not a native of the country. It appears that the

(luality of larch timber does not depend so much

upon the maturity of the tree, and the slowness

of its growth, as that of the pine,
—as a fishing

boat huilt of larch, only forty years old, has been

found to last three times as long as one of the

best Norway pine. It is not so buoyant, how-

ever, nor so elastic ; and as it does not dry so

completely as pine, boards of it are more apt to

warp. It is, however, much more tough and

compact ;
and what are very valuable properties,

it approaches nearly to being proof, not only

against water, but against fire. If the external

timbers, and the principal beams of houses, were

made of larch, fires would not only be less fre-

quent, but they would be far less destructive;

for before a larch beam be even completely
charred on the surface, a beam of pine, or of dry

oak, will be in a blaze beyond the ordinary means

of extinguishment. Larch, however, is heavier

to transport and elevate, and also much harder

to work, than pine ;
and as these circiimstances

are all against the profits of the builder, they

probably prevent the introduction of this most

safe and durable timber. The Venetian houses

constructed of it show no symptoms of decay ;

and the complete preservation of some of the

finest paintings of tlie great masters of Italy is,

in some respects, owing to the panels of larch on

which they are executed.

Tlie objects for which larch timber seems pre-
ferable to every other, are chiefly these :

—
gates,

palings, posts of all kinds that are inserted either

in the earth or in water, wooden buildings,

many agricultural implements, cottage furniture,

bridges and gangways, carriages for transporting
stones and all hard and rough materials, barrows

for builders and road makers, lighters, fenders,
and embanking piles, lock and dock gates for

canals and harbours. Coal and lime waggons, ves-

sels for carrying lime, pit-props, and hop poles
of the smaller thinnings. For all these purposes,
and many minor ones, larch would come con-

siderably cheaper than any timber now in use ;

and would, in the average of them, last at least

thrice as long,
—the saving to the public would

thus be immense ; and the lands upon which an
abundant supply might be raised in every county,
are at present lying idle.

There is a variety of the larch with red, and
another with white flowers; one with grayish
bark, called the Russian larch, and one with pen-
dulous branches. The black and red are con-

sidered cither distinct species, or sub-species.
The timber of both is said to be harder than that

of the common white larch ; but these trees have
never yet had a fair trial in this country. The red

larch trees in the Athol estates do not contain

one-third as many cubic feet of timber as the

white larch of the same age. The wood is so heavy
that it will scarcely swim in water. Such is the

rapidity of growth of the white larch, that on

the estates of the Duke of Athol, at an elevation

of 1600 feet, in the course of eighty years, a tree

has arrived at the size to produce 300 cubic feet

of timber of such durability, as to be fit for any
use. According to Sang, the superiority of the

larch over the Scotch pine is, that it brings
double the price at least per measurable foot ;

that it will arrive at a useful timber size in one-

half, or a third of the time which the pine in

general requires ; and, above all, that the wood
of the larch, at forty or fifty years old, if in a

suitable soil and climate, is in every respect supe-
rior to that of the pine at one hundred years old.

The chief objections to the timber of the larch

are its liability to warp and twist ; but this is

said to be obviated by barking the trees in spring
while growing, and not cutting them down till

the following autumn, or even for a year after-

wards ; this is also said to prevent the timber

from being attacked by dry-rot.

The bark of the larch is more than half as

valuable as that of the oak in tannin, and the

tree yields turpentine by incision. The best tim-

ber is that which has grown on elevated, cold,

and bare soils.

The Black Larch of America (I. pendula),
called by the Indians tamaracke; or hackmatack,
is a beautiful tree, resembling the European spe-

cies, both in appearance and in the excellent

quality of the wood and bark.

TiiK Cedar op Lebanon f^. cedrus). This

celebrated ti-ee is a native of the coldest parts of

the mountains ofLibanus,Ama-
'^''

nus, and Taurus ;
but it is not

now to be found in those situ-

ations in great numbers. Maun-

drell, in his journey from Alep-

po to Jerusalem, in 1G96, could

reckon only sixteen large trees,

although there were many small

ones. One of the largest was

twelve yards in the spread of its

boughs. The forest of Lebanon never seems to

have recovered the havoc made by Solomon's

forty score thousand hewers, so that we have

now probably more cedars in England than there

are in Palestine.

This tree would, if the rapidity of its growth
were at all correspondent with its other qualities,

be the most valuable in the forest. Its resistance

to absolute wear is not indeed equal to that of

the oak; but it is so bitter, that no insect what-

ever will touch it, and it seems to be proof against
Time himself. We are told that the timber in

the temple of Apollo at Utica was found undc-

cayed after the lapse of two thousand years; and

that a beam in the oratory of Diana, at Sagun-
tum in Spain, was carried fiom Zante, two

The Collar.
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centuries before the Trojan war. Some of the

most celebrated' erections of antiquity were
constructed of this tree. "Solomon raised a

levy of thirty thousand men out of all Israel;
and he sent them to Lebanon, ten thousand a

month, by courses; and he had threescore and
ten thousand that bore burthens, and fourscore

thousand hewers in the mountains. And he
covered the temple with beams and boards of

cedar. And he built chambers against it, which
rested on the house, with timber of cedar. And
the cedar of the house within was carved with

knops and flowers: all was cedar, there was
no stone seen." Thus vtrites the sacred historian,
who mentions that the same monarch had a

palace of cedar in the forest of Lebanon. Ancient
writers notice that the ships of Sesostris, the

Egyptian conqueror, one of them two hundred
and eighty cubits long, were formed of this

timber; as was also the gigantic statue of Diana
in the temple at Ephesus. Some difficulty, no

doubt, exists, with regard to the ancient history
of this celebrated tree,

—there being other trees,

stiU named cedars, which, though somewhat

resembling them, do not belong to the same genus,
as the white cedar, which is a cypress; and the

red, which is a juniper.
In addition to the durability of its timber, the

cedar is, in its appearance, the most majestic of

trees; and when it stands alone in a situation

worthy of it, it is hardly possible to conceive a

finer vegetable ornament. Its height in this coun-

try has seldom equalled the taller of the larches,

though it has nearly approached to it; but the

very air of the tree impresses one with the idea

of its comparative immortality. There is a

firmness in the bark and a stability in the trunk,
in the mode in which that lays hold of the ground,
and in the form of the branches and their inser-

tion into the trunk, not found in any other pine,

scarcely in any other tree. The foliage, too, is

superior to that of any other of the tribe, each

branch being perfect in its form : the points of

the leaves spread upwards into beautiful little

tufts; and the whole upper surface of the brancli,

which droops in a graceful curve toward the

extremity, having the semblance of velvet. The
colour is also fine; it is a rich green, wanting the

bluish tint of the pine and fir, and the lurid and

gloomy one of the cypress.
The description of the cedar of Lebanon by

the prophet Ezekiel, is fine and true:—"Behold
the Assyrian was a cedar in Lebanon, with fair

branches, and of an high stature; and his top was

among the thick boughs. His boughs were mul-

tipUed, and his branches became long. The fir

trees were not like his boughs, nor the chestnut
trees like his branches; nor any tree in the garden
of God like unto him in beauty."
Whether the cedars of Lebanon were thinned

to exhaustion hy the fourscore thousand axes of

the king of Israel, or whether they have decayed
in consequence of some variation of climate, or

other physical change in the country, it is impos-
sible to say; but modern travellers represent that

very few now exist, though some are of immense

bulk—about thirty-six feet in circumference,

and quite undecayed.
The cedar of Lebanon, though it has been

introduced into many parts of England as an

ornamental tree, and has thriven well, has not

yet been planted in great numbers for the sake

of its timber. No doubt it is more difficult to

rear, and requires a far richer soil than the pine
and the larch; but the principal objection to it

hasbeenthe supposed great slownessof its growth,

although that does not appear to be very much

greater than in the oak. Some cedars, which

have been planted in a soil well adapted to them,
at Lord Carnarvon's, at Highclere, have grown
with extraordinary rapidity. Of the cedars

planted in the Royal garden at Chelsea, in 1683,

two had, in eighty-three years, acquired a cir-

cumference of more than twelve feet, at two feet

from the ground, while their branches extended

over a circular space forty feet in diameter.

Seven and twenty years afterwards the trunk of

the largest one had increased more than half a

foot in circumference; which is probably more

than most oaks of a similar age would do during
an equal period. The surface soil in which the

Chelsea cedars throve so well, is not by any
means rich; but they seem to have been greatly

nourished from a neighbouring pond, upon the

filling up of which they wasted away.
Various specimens of the cedar of Lebanon

are mentioned as having attained a very great

size in England. One planted by Dr Uvedale,
in the garden of the manor-house at Enfield,

about the middle of the seventeenth century,

had a girth of fourteen feet in 1789; eight feet

of the top of it had been blown down by the

great hurricane in 1703, but still it was forty feet

in height. At Whitton, in Middlesex, a remark-

able cedar was blown down in 1779. It had

attained the height of seventy feet; the branches

covered an area one hui»dred feet in diameter; the

trunk was sixteen feet in circumference at seven

feet from the ground, and twenty-one feet at the

insertion of the great branches twelve feet above

the surface. There were about ten principal

branches orlimbs,and theiraverage circumference

was twelve feet. About the age and planter of

this immense tree its historians are not agreed,

some of them referring its origin to the days of

Elizabeth, and even alleging that it was planted

by her own hand. Another cedar, at Hillingdon,
near Uxbridge, had, at the presumed age of IIG

years, arrived at the following dimensions: its

height was fifty-three feet, and the spread of the

branches ninety-six feet from east to west, and

eighty-nine from north to south. The circum-
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fercnce of the trunk, close to the ground, was

thirteen feet and a half; at seven feet it was
twelve and a half; and at thirteen feet, just under

the branches, it was fifteen feet eight inches.

Tliere were two principal branches, the one

twelve feet and the other ten feet in girth. The

first, after a length of eighteen inches, divided

into two arms, one eight feet and a half, and the

other seven feet ten. The other branch, soon

after its insertion, was parted into two, of five

feet and a half each.

Tjie Yew Tree, taxus haecata; dicsda, mona-

delphia, of Linnaeus, (called taxus, probably

Tlie Yew.

from the Greek, which signifies swiftness, and

may allude to the velocity of an arrow shot ft-om

a yew tree bow,) is a tree of no little celebrity,
both in the military and the superstitious history
of England. The common yew is a native of

Europe, of North America, and of the Japanese
isles. It used to be very plentiful in England
and Ireland, and probably also in Scotland.

Caesar mentions it as having been abundant in

GauL; and much of it is found in Ireland,
imbedded in the earth. The tnink and branches

grow very straight; the bark is cast annually;
the wood is red and veined; it is compact, hard,
and very elastic. It is, therefore, of great use

in every branch of the arts in which firm and

durable timber is required ; and, before the general
use of fire-arms, it was in high request for bows:
so much of it was required for the latter purpose,
that ships trading to Venice were obliged to bring
ten bow staves along with every butt of Malmsey.
The yew was also consecrated—a large tree,

or more, being in everj^ churchyard; and they
were held sacred. Flood gates for ponds made
of it, are said to be of incredible duration. The

twigs and leaves of this tree eaten, even in very
small quantities, are certain death to horses and

cows; but deer, it is said, will crop them with

impunity; and sheep and goats, according to

LinniEus, eat them readily. Turkeys, peacocks,
and other poultry birds, eat both the leaves and
fruit with impunity. The leaves, if eaten by
man, are fatal; and the berries, if taken in any
quantity, are deleterious. In funeral processions
the branches were carried over the dead by
mourners, and thrown under the coffin in the

grave. According to Ray, the yew being an ever-

green, was thus made typical of the immortality
of man. The following extract from the ancient

laws of Wales will show the value that was there

set upon these trees, and also how the consecrated

yew of the priests had risen in value over the

reputed sacred misletoe of the Druids :—
" A consecrated yew, its value is a pound.
"Amisletoo braneli, threescore pence.
"An oak, sixscore pence.
"
Principal branch of an oak, thirty pence.
"A yew tree, (not consecrated) fifteen peno*.
"A sweet apple, threescore pence.
*' A sour apple, thirty pence.
"A thorn tree, seven pence half penny. Every tree

after that, fourpcnoe."

By a statute made in the fifth year of Edward

IV., eveiy Englishman, and Irishman dwelling
with Englishmen, wiis directed to have a bow of

his own height made of i/ew, wycJi-hazel, ash, or

awhurne—that is, laburnum, which is still styled
"awburne saugh," or awhurne wiUow, in many
parts of Scotland. His skiU in the use of the

long bowwas the proud distinction of the English

yeoman, and it was his boast that none but an

Englishman could bend that powerful weapon.
It seems that there was a peculiar art in tlie

English use of this bow; for our archers did not

employ all their muscular strength in drawing
the string with tlie right hand, but thrust the

whole weight of the body into the horns of the

bow with the left. Chaucer describes his archer

as carrying "a mighty bowe;" and the "cloth-

yard shaft," which was discharged from this

engine, is often mentioned by our old poets and

chroniclers. The command of Richard III. at

the battle which was fatal to him, was this :

" Draw archers, draw your arrows to the head."

The bowmen were the chief reliance of the

English leaders in those bloody battles which

attended our unjust contests for the succession

to the crown of France. Some of these scenes

are graphically described by Froissart.

In the account of the battle of Blanchetagne

(the passage of the Sorame), just before Crecy,
Froissart says: "The Frenchmen defended so

well the passage at the issuing out of the water,
that they (the English) had much to do. The
Genoese did them great trouble with their cross-

bows. On the other side, the archers of England
shot so wholly together, that the Frenchmen
were fain to give place to the Englishmen."
At Crecy

—" There were of the Genoese cross-

bows about a fifteen thousand, but they were so

weary of going a-foot that day, a six leagues,
armed with their cross-bows, that they said to

their constables,
'We be not well ordered to fight

this day, for we be not in the case to do any
great deeds of arms; we have more need of irest.'

The words came to the Count d'Alen^on, who
said, 'A man is well at ease to be charged with

3 o
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such a sort of ra3cals, to be faint and fail now at

most need.'
" A storm tlien ensues, which, and

its passing away, are described in Froissart's own

singular style. lie then continues thus: "When
the Genoese were assembled together, and began
to approach, they made a great leap and cry
to abash the Englishmen; but they stood still,

and stirred not for all that. Then the Genoese

again the second time made another leap and a

fell cry, and stepped forward a little; and the

Englishmen removed not one foot. Thirdly,

again they leapt and cried, and went forth till

they came within shot. They then shot fiercely

with their cross-bows. Then the English archers

stept forth one pace, and let fly their arrows so

wholly, and so thick, that it seemed snow. When
the Genoese felt the arrows piercing through

heads, arms, and breasts, many of them cast

down their cross-bows, and did cut their strings,

and returned discomfitted. When the French

king saw them fly away, he said, 'Slay these

rascals, for they shall lett and trouble us without

reason.' Then ye should have seen the men of

arms dash in among them, and killed a great

number of them; and ever still the Englishmen
shot where as they saw thickest press. The sharp
arrows ran into the men of arms, and into their

horses; and many fell, horee and men, in the

midst of the Genoese; and when they were down,

they could not relieve again, the press was so

thick that one overthrew another."

At Poitiers—"Then the battle began on all

parts, and the battles of the marshals of France

approached,and they setforth that were appointed
to break the array of the archers. They entered

a horseback into the way where the great hedges
were on both sides, set full of archers. As soon

as the men of arms entered, the archers began
to shoot on both sides, and did slay and hurt

horses and knights; so that the horses, when

they felt the sharp aiTows, they would in no

wise go forward, but drew aback, and flang, and

took on so fiercely, that many of thera fell on

their masters, so that for press they could not

rise again, in so much that the marshals' battle

could never come at the prince. , . . True
to say, the archers did their company that day
great advantage; for they shot so thick that the

Frenchmen wist not on what side to take heed."

At the battle of Aljabarota, in Portugal, fought
in the early part of Richard the Second's reign,
between the kings of Portugal and Spain, the

former aided by John of Gaunt, with an English
force, and the latter by volunteers from France
and Beam, the English archers distinguished
themselves greatly ; indeed they chiefly contri-

buted to win the battle, one of the bloodiest even
of that time, by the total impossibility of bring-

ing the horses to advance, or even stand fast

under the arrows. Thus Froissart describes the
encounter :

—

" The same Saturday was a fair da}% and the

sun was turned towards even-song. Then the

first battle (of the Spaniards) came before Alja-

barota, where the king of Portugal and his men
were ready to receive them. Of these French

knights there were a two thousand spears, as

fresh and well ordered men as could be devised
;

and as soon as they saw their enemies, they

joined together like men of war, and approached
in good order till they came within a bow-shot;
and at their first coming there was a hard ren-

counter, for such as desired to assail, to win grace
and praise, witcred into the strait way, where

the Englishmen by their policy had fortified

them. And because the entry was so narrow,
there was great press, and great mischief to the

assailants; for such English archers as were there

shot so wholly together that thoir arrows pierced

men and horses, and when the horses were full

of arrows they fell upon one another. . . .

There were many of the lords and knights of

France and Beam taken and slain, and all their

companies that were entered within the strait.

Their horses were so hurt with the archers that

they fell on their masters, and one upon another.

There these Frenchmen were in great danger, for

they could not help one another, for they had no

room to enlarge themselves or to fight at their

will."

It is to be observed, that long after the intro-

duction of fire-arms in the fourteenth centur3'-,

the bow continued to be a principal instrument

of war. The bow was used at Agincourt and at

Flodden.

The use of the bow as a weapon of war, or of

the chase, has ceased in this country; but archery
is still followed as an amusement ; and though
some of the foreign woods have more elasticity,

the best bows of native growth are certainly

those made of the yew tree.

The yew has often attained a very great size

in each of the three kingdoms, though the speci-
mens now remaining in Scotland and Ireland be

but few. In the first of those countries. Queen

Mary's yew at Crookstone was much celebrated,

though probably more on account of the princess

with whose history it was connected, than any

peculiarity in its own magnitude. The trunk

of a large yew, found by Pennant in the church-

yard of Fortingal, in Perthshire, though wasted

to the outside shell, and with only a few leaves

at one point, is quoted by him as being fifty-six

feet and a half in circumference, or about eigh-

teen feet in diameter.

The yew tree at Mucruss abbey, in Ireland,

has a trunk about six feet and a half in circum-

ference, and fourteen feet high, which terminates

in a head that fills the area of the cloisters.

In England and Wales some very large speci-

mens are mentioned. According to Evelyn, the

Crowhurst yew was thirty feet in circumference;
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that at Bral)ume churchyard, in Kent, was nearly

twenty feet diameter, although it had been dis-

mantled by storms; and at Sutton, near Win-

chester, there was, as Evelyn quaintly says,
" such another monster." At Iledsor, in Buck-

iivshamshire, there was lately, if there be not

still, one in health and vigour, full twenty-seven
feet in diameter. In the woods of Cliefden, near

Iledsor, there are some extraordinary remains of

these trees, whose roots, apparently of vast age,
twine about the chalk rocks in the most fantas-

tic shapes.

Considering the immense size to which the

yew grows, and the strength, durability, and
even beauty of its timber, one cannot help regret-
t ing that, when those -^ivat trees shallhave yielded,
as yield they must, to the destructive power of

time, there should not be a succession. It is true

that, in consequence of the great improvement
of the iron manufacture, and the cheapness of

that article, it can be applied to many purposes
for which the great strength of the yew was well

adapted.
The custom of clipping yews into fantastic

shapes was much practised in the sixteenth and
seventeenth centuries. Some of our churchyards
still have their yew trees thus cut into the pre-
tended likenesses of birds and beasts. At Bed-

font, in Middlesex, there are two celebrated trees,

whose branches are annually shaped into some-

thing like the foi-m of a peacock, with a date

C1708) showing when this piece of useless labour

was first performed. The Romans, as we learn

from Pliny's letters, cut their evergreens into

the fantastic shapes of birds and beasts. Lord

Bacon, with his wonted good sense, protested

against this practice, which was the fashion of

his time. "
I, for my part," he says in his

Essays, "do not like images cut out in juni-

])er and other garden stuff; they be for chil-

dren."

The Cypress (cupressus sempervirmsj. The

cypress obtains its name from the island of

The Cypress.

Cyprus, where it grows in great abundance; the

evergreen cypress is also a common tree in the

Levant. It was planted by the Moors around
their palaces, and both by the ancient and modern

Romans as an ornamental tree around their villas.

Of this species there are two varieties, the upright
and the spreading, the last attaining a larger size

than the other, and being thus more valuable as

a timber tree. It thrives best in a warm, sandy,
or gravelly soil

;
and though it has not been

much cultivated in England as a timber tree,

yet it seems well adapted for many situations in

the southern parts of the kingdom. It is true

that, in the early stages of its growth, it has

been supposed to fall a victim to the keen frosts

of our climate ; yet Evelyn says that he had

upwards of a thousand cypress trees in his gar-

den, and did not lose more than three or four of

them during the uncommonly severe winters of

16G3 and 1CG5.

Of all timber, that of the cj'press is generally

supposed to be the most durable, superior even

to that of the cedar itself. The doors of St

Peter's church at Rome, which had been formed

of this material in the time of Constantino,
showed no sign of decay when, after the lapse of

eleven hundred yeare, Pope Eugenius IV. took

them down to replace them by gates of brass.

In order to preserve the remains of their heroes,

the Athenians buried them in coffins of cypress;

and the chests or coflBns in which the Egyptian
mummies are found are usually of the same mate-

rial. Cypress is a handsome timber. Though
hard, it is elastic, and, therefore, would answer

well for musical instruments. For furniture, it

would be equal even to mahogany ;
for though

not so beautiful in its colour, it is stronger, resists

the worm equally, and its odour repels insects

from whatever may be contained in a cabinet or

chest made of it. For building, there is no tim-

ber superior to the cypress, which lasts almost

as long as stone itself; accordingly, where it is

found in great abundance, it is very much used

for that purpose. The cypress is reputed to live

to a great age ; and though the precise period
has not been ascertained, the fact of its being

planted over the graves of the dead, and can-ied

in funeral processions, as an emblem of immor-

tality, is a proof that its duiation must be very
considerable.

The White Cedar is a native of America, where
it grows to a considerable size, but it grows

slowly, being eighty years old before it is fit for

timber; and even then, though it answers well

for hoops, small boats, roofing, and some other

purposes, it does not appear very worthy of

cultivation as a timber tree. But it is hardy,
and forms a good variety in clumps of evergreens.
Arhor Vitce (thuja occidcntalisj. The wood

of this tree, which gives out when burnt an

agreeable odour, was used by the ancients at their

sacrifices ; and hence the name from the Greek
word thuo, to sacrifice.

The common arbor vitse is a well known ever-

green shrub in this country. In Canada, its
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native locality, it however assumes the form and

height of a tree, and the wood is considered more

durable than any other. The trunk is sawn up
into planks and boards for houses and boat build-

ing, and their branches are used for posts and

fencing, the smaller branches and spray for

besoms, and the leaves, made into an ointment,

are used by the native Indians for the cure of

rheumatism. In England the timber has been

chiefly employed by the turner and cabinet

maker.

In America the arbor vitse succeeds best in

soils where the roots have abundance of mois-

ture, and it accordingly grows tallest in swamps
and marshes ;

in diy situations it is stunted, and

never grows to any degree of perfection. The
first tree of this species which was sent to

Europe was planted in the Botanic Garden at

Fountainbleau, in the reign of Francis I. The

Chinese species ft. orientalis) very nearly resem-

bles the above ; both are readily propagated by
seeds, cuttings, and layers.

Norfolk Island Pine (araucaria excelsa),

Dioecia, monadelphia, of Linnicus. This splendid

176.

tree attains an immense size, often attaining not

less than 220 feet in height. It is a native of

Australia, and presents a magnificent ob ject, with

its bright evergreen foliage and innumerable

waving branches. The leaves are closely imbri-

cated, inflexed, and pointless. The longitudinal
section of the wood, with all the distinctive marks
of the coniferae, exhibits the peculiarity of three

rows of oval disks. From this circumstance,
Mr Nicol of Edinburgh has identified the fossil

tree of Craigleith quarry with the araucaria of

Norfolk island.

Sir J. Bank's Araucaria (a. itnbricata), is

also a splendid and beautiful tree. It thrives

well in the open air in this country, whereas the

excelsa requires the protection of the green-

house. The soil suited for this is an equal

mixture of sandy loam and peat. Cuttings taken

off at a joint will, with much care, take root if

planted in a pot of sand, and placed under a bell-

glass. We have as yet had little experience of

the nature or durability of the wood. Spars for

nautical purposes have been used, and apparently

with advantage.
The Juniper (junipcriis communis). Dicecia,

monadelphia, of Linnseus. This plant is com-

mon in all the northern parts of Europe, in fer-

tile or barren soils, on hills or in valleys, in open

sandy plains, or in moist or in close woods.

On the sides of hills its trunk grows long ; but

on the tops of rocky mountains and in bogs it is

a tufted shrub. In England it is found chiefly

in open downs, in a chalky or sandy soil. In

Scotland it is found in granite, trap, and schis-

tous hills and mountains ;
but not on the highest

summits of the more elevated of tlie latter. In

the south of Europe it is only found in elevated

situations. It abounds in the Alps of Switzer-

land; but is not very common in tlie Appenines.
In our shrubberies it forms a not ungraceful

bush, grouping and combining very well with

cypresses, American cedars, and various species

of the pine and fir tribe. It is easily trans-

planted, and bears cropping. Grass will not

grow beneath it; but the avena pratensis is said

to destroy it. The wood is hard and durable ;

the bark is so tenacious, that it may be formed

into ropes ;
and the ben-ies are used for impart-

ing the peculiar flavour to gin. Various insects

feed on this shrub; and it is eaten by horses,

sheep, and goats, when they can get nothing
better. A gum oozes spontaneously from the

trunk of old plants, which forms the gum san-

darack, and in its powdered form is known as

pounce. The berries require to remain two

years on the tree before they assume the black

foi-m which indicates their maturity. The

greater quantity of those which are used in Bri-

tain are brought from Germany, Holland, and

Italy. They have a peculiar aromatic odo\ir,

and a sweetish, pungent, bitterish taste. In dis-

tillation with water they yield a volatile terebin-

thinate oil of a greenish colour, on which their

virtues depend. The flavour and diuretic pro-

perties of Hollands arise from this oil. In medi-

cine oil of juniper is used as a diuretic, and in

this way has been employed for the cure of

dropsy. The tops yield the same oil as the ber-

ries, and may be used instead of these.

Bermudas Cedar Wood is the product of a

West Indian species of juniper. The red cedai

(j. Virf/iniana) is one of the highest timber

trees in Jamaica, affording large boards of a close

fine texture, and reddish colour, very bitter to

the taste, and avoided by all insects
;
hence it is

employed by the cabinet makers for the manu-

facture of clothes' presses and drawers.



THE BANYAN TREE. 477

Common Sarin (j. sahina). Tliis plant, which

only attains the size of a few feet in this country,
is found as a tree in some of the Greek islands.

The leaves and tops have a strong heavy disa-

greeable odour, and a bitter hot taste, with a

considerable degree of acrimony. These quali-
ties depend upon an essential oil, which is

obtained in considerable quantity by distillation

with water. Both water and alcohol extract its

active principles. Savin is used in medicine as

a powerful stimulant, both internally and exter-

nally, when applied to the skin.

Chim Olihaniim, supposed to be the incense of

the ancients, and the substance now used in the

Catholic churches, is supposed to be the product
of the j, licia.

Somewhat allied to the coniferae is the family
of plants myrica, or candkherty myrtles. One
of these, the sweet gale (myrica galeJ, is com-
mon and very abundant in bogs and marshes in

Scotland. It is a small shrub, with leaves some-

what like the myrtle or willow, of a fragrant
odour and bitter taste, and yielding an essential

oil by distillation. The northern natives for-

merly used this plant instead of hops; and it is

still in use for that purjiose in some of the west-

ern islands, and in some parts of the Highlands
of Scotland. Unless it be boiled for a long time

it is said to cause headache. The catkins, or

cones, boiled in water, throw up a scum resem-

bling bees wax, which, collected in sufficient

quantities, would make candles. The plant is

used to tan calf skins. Gathered in the autumn,
it dyes wool a yellow colour, and is used for this

purpose both in Sweden and Wales. The Swedes
sometimes use a strong decoction to kill insects

and vermin, and to cure the itch. An infusion

of the leaves is also used as a vermifuge, and the

dried leaves are generally employed to scent

linen and other clothes. It is also made into

brooms, and used as firewood to heat ovens.

Horses and goats eat it, while sheep and cows
refuse it.

Myrica Cerifcra, or Tallow Shrub, is common
in North'America, where candles are made from
the waxy substance collected from a decoction

of the fruit or berry. It grows abundantly in a

wet soil, and seems to thrive particularly well in

the neighbourhood of the sea, nor does it seem
ever to be found high np in the country. The
ben'ies intended for making candles are gathered
late in autumn, and are thrown into a pot of

boiling water, where the fatty or waxy substance

floats on the top, and is skimmed off. When
congealed, this substance is of a dirty green

colour, somewhat intermediate in its nature

between wax and tallow. After being again
melted and refined, it assumes a transparent

green hue. This substance, mixed with a pro-

portion of tallow, forms candles, which burn
better and slower than common tallow ones, and

do not run so much in hot weather. They have,

also, very little smoke, and emit a rather agree-

able odour. A soap is also made of this sub-

stance, which has an agreeable scent, and is well

adapted for a shaving soap, and is used by sur-

geons for plasters. In Cai'olina they likewise

make a sealing wax from these berries. The

root is used as a cure for toothache.

All the species grow well and readily in peat

soil or sandy loam, in a moist situation. They
are propagated by seeds or layers, but not readily

by cuttings.

M. cerifera has been cultivated in France and

in Germany, where it grows in the open air;

and where, in many waste marshy situations, it

might prove a profitable object of culture.

CHAP. XLV.

THE BANYAN TREE, BAOBAB.

We have in the foregoing chapters described

the most useful trees, and in this shall consider

some of the more remarkable and curious.

The Banyan Tree fficus Indica).* This

singular tree belongs to the family of figs, natu-

ral order, urticem. It is a native of India; and

it and another species (f. religiosa), are held in

such veneration by the Hindoos, that if a person
cuts or lops off any of the branches, he is looked

upon with as great abhorrence as if he had broken

the leg of one of their equally sacred cows.

This remarkable tree wasknown to the ancients,

Strabo describes it, and states very accurately that

after the branches have extended about twelve

feet horizontally, they shoot down in the direc-

tion of the earth, and there root themselves ; and

when theyhave attained maturity, they propagate
inward in the same manner, till the whole becomes

like a tent supported by many columns. This

tree is also noticed by Pliny with a minute accu-

racy, which has been confirmed by the observa-

tions of modern travellers ; and Milton has ren-

dered the description of the ancient naturalist

almost literally, in the following beautiful pas-

**
Branching; so broad along, that in tlxc ground
Tlic bending twigs take root ; and daughters grow
About the mother tree; a pillared shade.

High over-arched, with echoing walks between.

There oft the Indian herdsman, shunning heat,
Shelters in cool

;
and tends his pasturing herds

At loop-holes cut through thickest shade."

Another poet also describes it thus :
—

" 'Twas a faur scene wherein they stood,
A green and sunny glade amid the wood,
And in the midst an aged Banian grew.

' For a figure of this tree, see Plate X[.
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It was a goodly sight to see

Tliat venerable tree,

For o'er the lawn, irregularly spread,

Fifty straight columns propt its lofty head ;

And many a long depending shoot

Seeking to strike its root.

Straight, like a plummet, grew towards the ground.
Some on the lower boughs, which crost their way.

Fixing their bearded fibres, round and round,
With many a ring and wild contortion wound :

Some to the passing mnd, at times, with sway
Of gentle motion swung;

Others of younger growth, unmov'd, were hung
Like stone-drops from the cavern's fretted height.

Beneath was smooth and fair to sight.

Nor weeds nor briers defonn'd the natural floor;

And through the leafy cope which bower'd it o'er

Came gleams of chequer'd light.

So like a temple did it seem, that there

A pious heart's first impulse would be prayer."
*

Some specimens of the Indian fig tree are

mentioned as teing of immense magnitude. One
near Mangee, twenty miles to the westward of

Patna, in Bengal, spread over a diameter of 370

feet. The entire circumference of the shadow

at noon was 1116 feet, and it required 920 feet

to surround the fifty or sixty stems hy v\fhich

the tree was supported. Another covered an

area of 1700 square yards; and many of almost

equal dimensions are found in different parts of

India and Cochin China, where the tree grows
in the greatest perfection. The fruit is small,

not exceeding the size of a hazle nut, and is of

no use.

The Mangrove (rhisophora mangle). Dode-

candria, monogynia, of Linnaeus. This singular

tree is a native of the East Indies and other tro-

pical climates, where it grows in swampy situa-

tions on the coast, and penetrates even within

low water mark of the sea. It attains the height
of forty to fifty feet, and is an evergreen.

Dampier thus gives an accurate description of

it.
" The red mangrove groweth commonly by

the sea side, or by rivers or creeks. It always

grows out of many roots, about the bigness of a

man's leg, some bigger, some less, which, at about

six, eight, or ten feet above the ground, join into

one trunk or body, that seems to be supported

by so many artificial stakes. Where this sort

of tree grows it is impossible to march, by rea-

son of these stakes, which grow so mixed one

among another, that I have, when forced to go

through them, gone half a mile and never set my
foot on the ground, stepping from root to root.

The timber is hard, and good for many uses.

The inside of the bark is red, and it is used for

tanning of leather very much all over the West
Indies."

What adds to the singularity of this tree is,

that the seeds begin to germinate and send out

roots while they are yet attached to the parent

•
Souther's Cane of Kehama.

branches. Tliis is the natural way iu which the

tree is propagated, by their roots descending and

fixing themselves in the earth. The mangrove
gave rise to the fable of oysters growing from

trees, because, from its situation on the sea shores,

and within tide mark, it becomes a favourite

resort of those shell-fish, which cling to its

branches, and thus have the appearance of grow-

ing from tliem.+

An extract has been prepared by boiling the

bark in water, and then evaporating the solution

till it becomes of the consistence of pitch. This

extract is said to possess the tanning property in

a very perfect degree; and by being prepared on
the spot where the tree grows, a great saving of

carriage and other expenses might be made.
The Umbrella Tree (magnolia tripelata), a

species of magnolia, a native of North America,
has received this name from the form and posi-
tion of its leaves. These leaves are from twelve

to fifteen inches long, and five to six inches in

breadth, narrowing to a point at each extremity,
and placed at the ends of the branches in a cir-

cular manner, like an umbrella. The flowers,
like all those of the magnolia family already

described, are large, and of a beautiful white

colour.

There is another tree, a native of India, which
has also obtained the name of umbrella tree from

the fonn of its branches, which spread out near

the top into a close and very regular flat dome
or circle. This tree affords the natives a shade

from the sun, or a protection from the rain, and

in this respect serves the purpose of an umbrella.

The Boabob, adansonia digitata ; monodelpMa,

polyandria, of Linnseus, is a native of Western

Africa, and is likewise said to be found in Egypt
and Abyssinia ; it is cultivated in many of the

wanner parts of the world. There seems to be

no doubt but that it is the largest known tree,

its trunk being sometimes not less than thirty

feet in diameter.

In Adanson's account of Senegal, some calcu-

lations are made regarding the growth of this

tree, founded on the evidence of the annular

layers. The height of its trunk by no means

corresponds with the thickness which it attains.

Thus, according to his calculations, at one year
old its diameter is one inch, and its height five

inches; at thirty years old it has attained a

diameter of two feet, while its height is only

twenty-two feet, and so on; till, at 1,000 years

old, the boabob is fourteen feet broad, and fifty-

eight feet high; and at 5,000 years the growth

laterally has so outstripped its perpendicular

height, that the trunk will be thirty feet in

diameter, and only seventy-three feet high. The

roots, again, are of a most extraordinary length;

so that in a tree with a stem seventy-seven feet

t See Plate VIL, Fig. 3.
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round, tlio main branch or tap root measures 110

feet in length.*
It often happens tliat the profusion of leaves

and of drooping boughs almost hide the stem,
and the whole forms a hemispherical mass of

verdure, 1-tO to 150 feet in diameter, and sixty
to seventy feet high. The wood is pale-coloured,

light, and soft
;

so that in Abyssinia the wild

bees perforate it and lodge their honey in the

hollow, which honey is considered the best in

the country. The negroes on the western coast,

again, apply their trunks to a very extraordinary
purpose. The tree is liable to bo attacked by a

fungus, which, vegetating in the woody part
without changing the colour or appearance,

destroys life, and renders the part so attacked
as soft as the pith of trees in general. Such
trunks are then hollowed into chambers; and
within these are suspended thedeadbodiesofthose
to whom are refused the honour of burial. There

they become mummies, perfectly dry, and well

preserved,without further preparation orembalm-

ing, and are known by the name of giuriots.
The boabob is emollient and mucilaginous :

the pulverised leaves constitute lalo, a favourite

article with the natives, which they mix with
their daily food to diminish excessive perspira-

tion; and which is even used by Europeans in

fevers and diarrhfeas. Tlie flowers are large,

white, and handsome; and in their first expan-
sion bear some resemblance to the white poppy,
having snow-white petals, and violet-coloured

stamens. Both flowers and fruit are pendant,
and the leaves drop off before the periodical rains

come on. The fruit has already been described;
it is of an oblong shape, of considerable size,
and tastes like ginger-bread, with a pleasant acid

flavour. The expressed juice, when mixed
with sugar, forms a cooling drink, much used
in putrid fevers : this juice also is generally
used as a seasoning for com-gi-uel and other
food.

Dragon's Blood Tree, (dracosna draco). Ilex-

andria, monogt/nia, of Linnseus. This tree is a
native of the East Indies, but is found in the

Canary islands, growing to an immense size. It

has a singular appearance,f which can be better

understood by a figure than by description.
Humboldt describes one he saw in the Canary
islands as forty-five feet in circumference. Ac-

cording to Sir George Staunton's measurement,
one he saw was twelve feet in diameter at about
ten feet from the ground. It is held in great
veneration by the Guanchos, or inhabitants of
these islands; is of extremely slow growth, and
endures for ages. It and the boabob tree are

perhaps the oldest vegetable inhabitants of the

globe.

At certain times the tnmk cracks in various

• See Plate XI. 6g. 2. + See Plato VII. fig. 3.

parts, and emits a gum which concretes into

tears, and is the red substance commonly known
as dragon's blood. Other trees, liowever, yield
a substance similar to this, although not reckoned

so genuine. It being originally a native of the

East Indies, the high veneration in which it is

held by the Guanchos of the Canary islands,

would indicate its introduction into those islands

from the Indian continent; as also the original

country of the primitive inhabitants of those

islands.

Dragon's blood was at one time highly esteemed

in medicine; but it is now little used. It pos-
sesses astringent properties in a very considerable

degi'ce.

Pandanus. There are several species of this

family natives of the East and West Indies.

The Green-spined Pandanus (p. odoraiis-

simusj, is a large spreading, branching bush,
with imbricated leaves, which embrace the stem,

bearing some resemblance to those of the pine

apple. They are from three to five feet long,
and are placed in three spiral rows round the

extremities of the branches.

It grows in all soils and situations in the warm
parts of Asia. It grows readily from branches,
whence it is rare to find the full grown ripe fruit.

The tender white leaves of the flowere, chiefly
those of the male, yield that most delightful

fragrance for which they are so generally esteemed,
and for which the plant is cultivated in Japan.
Of all perfumes it is by far the richest, and most

powerful. The lower pulpy part of the drupe,
is sometimes eaten by the natives in times of

scarcity and famine. The tender white base of

the leaves is also eaten, raw or boiled, at such
times of scarcity. The taste of the pulpy part
of the drupe is very disagreeable. The roots aro

composed of tough fibres, which basket makers
use to tie their work with. They are so soft

and spongy, as to serve the natives for corks.

The leaves are composed of longitudinal tough
fibres, which are used for various purposes. In
the South sea islands, where the pandanus is

also a native, this or some other species or variety,
is employed for making mats. The leaves aro

beautifully white and glossy. In the Sandwich
islands these mats are handsomely worked in a

variety of patterns, and stained of different

colours. The branches being of a soft, spongy,

juicy nature, cattle will feed on them when cut

into pieces. At Otaheite, they call this tree

wharra.

Snakewood (sccropia peltata). This tree is

a native of Jamaica, is singular in having the

trunk and branches hollow everywhere, and

sloped from space to space with membranaceous

septas or divisions, and answering to so many
annual marks on the surface. The leaves are

large, peltate, lobed like those of the papaw tree,
and placed at the ends of the branches. Tlia
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fruit rises from the summit of a peduncle, and
shoot into four, five, or more cylindrical berries,

composed of a row of little acini, something like

the common raspberry, which they resemble also

in flavour, and are agreeable to most European
palates on that account.

Tlie wood, when dry, readily takes fire by
attrition; and from this the native Indians have
taken the hint, and kindle their fires in the

woods by rubbing a piece of it against some
harder wood. The bark is strong and fibrous,
and is frequently used for all sorts of cordage.
The trunk is very light, and for that reason

much used for bark-logs and fishing floats. The
smaller branches, when cleared of the divisions

inside, serve for wind instruments. Both trunk

and branches yield a great quantity of fine salt,

which is much used among the French to refine

and granulate their sugars. Pigeons and other

birds feed readily on the fruit, and thus the tree

is extensively propagated.
Poisonous Trees. The upas tree (antiares

toxicaria), has been fabled to diffuse a poisonous

atmosphere around it, which is fatal to all animals

that come within its influence. There is no
trutli in this assertion, although the inspissated

juice of this tree, which belongs to the natural

family urticece, is highly poisonous wlien taken
into the stomach. Another, the mancMneal tree,

is also possessed of a highly acrid and poisonous

juice. This tree grows to a vast size on the coasts

of the Caribbean islands, and neighbouring
continent. The leaves are ovate, serrated, acute,
and shining. The fruit falls from the tree spon-

taneously, strewing tlie ground in immense
numbers.

This fruit is highly poisonous. The whole

tree abounds with a white milky juice, which
is also of an acrid, poisonous quality. If a single

drop of this juice falls on the skin, it causes a

sensation like the toucli of a hot iron, and raises

a blister on the part. It is a common belief in

that country, that to sleep under its branches

will cause death. But Jaquin and his companions
proved the fallacy of this, by sitting under it for

three hours at a time with impunity. The
wood is beautifully variegated with brown and

white, and is highly prized for furniture and
ornaments. The workmen who fell the trees

first kindle a fire round the stem, by whicli

means the juice becomes so much inspissated, as

not to flow out when wounds are made with
their axes. Whole woods on the sea coast of

Martinique have been burnt in order to clear

the country of such a dangerous plant.
The Tallow Tree (croton scbiferum), is

remarkable in yielding a substance very much
resembling tollow in consistence, in colour, and
even in smell. This tree grows abundantly in

China, where the inhabitants convert its produce
into candles.

Mr Clai-ke Abel describes it as being one of

the largest, the most beautiful, and tlie most

widely diffiised, of the plants found by him in

China. He first saw it a few miles south of Nan-

kin, whence it occurred in greater or less abun-

dance aU the way to Canton. " We often saw

it," he says,
"
imitating the oak in the height of

its stem, and the spread of its branches. Its

foliage has the green and lustre of the laurel. Its

small flowers, of a yellow colour, are borne at

the ends of its terminal branches. Clusters of

dark-coloured seed-vessels succeed them in au-

tumn ; and, when matured, burst asunder and

disclose seeds of a delicate whiteness."

The seed-vessels are hard brownish husks, not

unlike those of chestnuts, and each of them con-

tains three round delicately white kernels, resem-

bling in size and shape our ordinary hazel-nuts,

but having small stones in the interior. It is

the hard white oleaginous substance surrounding
these stones which possesses most of the proper-
ties of tallow

;
but on stripping it off" it does not

soil the hands. From the shell and stone, or

the seed, oil is extracted, so that this fruit pro-
duces tallow for candles, and oil for lamps. To
obtain its useful extract, the Chinese subject the

fruit of the tallow-tree to much the same pro-
cess as the seed of the camellia oleifera, or oil

plant. It is gi-ound in a trunk of a tree which

is hollowed out, shaped like a canoe, lined with

iron, and firmly fixed in the ground. Length-

ways within tliis hollowed trunk there moves

backwards and forwards a mill-stone,whose axis

is fixed to a long pole laden with a heavy weiglit

to increase the pressure, and suspended from a

beam. The pendulum-like motion is given by a

man or boy who grasps the pole, and with very
little exertion sways it from side to side. Afteit

the seed has been thus pounded, it is thrown,
with a small quantity of water, into a large iron

vessel, exposed to fire, and reduced by heat into

a tliick consistent mass. It is then put hot into

a case consisting of four or five broad iron lioops,

piled one above the other, and lined with straw,

and then pressed down with the feet as closely as

possible till it fills the case. It is then carried

to the press.

Another, and perhaps a more generally adop-
ted process is, merely to boil the bruised seed in

water, and to collect the tallowy matter that

floats to the surface. A certain quantity of some

vegetable oil, occasionally in as great a propor-
tion as three pounds to every ten pounds pro-
cured fi'om the tallow-tree, is mixed up with it.

It is not so consistent as tallow, and therefore

to promote the better cohesion of the material,

the candles made of it are dipped in wax ; this

external coating hardens them, and preserves
them from guttering. The combustion of these

candles is described as being less perfect, yield-

ing a thicker smoke, a dimmer light, and con-
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Fuming much more rapidly than ours. Tliese

serious defects are perhaps attributable in a great
measure to the unappropriateness of the wick

employed, which is merely a little rod of dry

light wood (generally bamboo), with the pith of

a rush wound round it
; the pores of this pith

serving as a medium to convey to the wood the

inflammable matter with which it is surrounded.

Father D'Incarville mentions, in a letter writ-

ten by him from Pekin, and puhlished in the

Philosophical Transactions for 1753, that almost

all the candles sold in the southern provinces of

China are made ivith tallow prepared from these

berries. There are very few sheep in that part
of the country ; animal tallow is therefore very

scarce, and this vegetable production is in con-

sequence held in high estimation.

The Piney Tree [vateria Indica) growing on

the coast of Malabar, j'ields a substance very
much resembling that of the croton sehiferum.
The peculiar product of this tree is fully described

in an interesting paper on the subject, by Dr

Benjamin Babington, who, from many experi-

ments, has shown that its inilammable proper-
ties admirably adapt it for the manufacture of

candles, it being in every way superior to animal

tallow.

The useful matter is obtained by simply boil-

ing the pulpy fruit of the piney tree in water,
when the fused vegetable tallow rises to the sur-

face, and, on cooling, forms a solid cake. No
farther preparation is necessary. This substance

is generally white, sometimes yellow, unctuous

to the touch,
" with some degree of waxiness,

almost tasteless, and has an agreeable odour

somewhat resembling common cerate." It takes

a liquid form at the temperature of 97^° Fah-

renheit, and consequently generally remains solid

in India, in which respect it differs from palm
or cocoa-nut oil. Its specific gravity at the

melting point, or 97ij°, is "8965, and at G0°, is

•9260.

A piece of this tallow enveloped in folds of

blotting paper was submitted to strong pressure,
and scarcely sufficient elain, or pure oil, was

expressed to imbue the inmost fold. Its tenacity
and solidity are so great, that the united efforts

of two strong men were in vain exei'ted to cut a

round piece of nine pounds weight asunder with

a fine iron wire, and it was no easy task to effect

a division even with the assistance of a saw. Dr
B. Babington likewise remarked that,

" on a

fracture being made, it exhibits a crystalline

structure in small aggregated spheres, composed
of radii emanating from a centre, not unlike the

form of Wavellite." Animal tallow, when melted

into large casks, and slowly cooled, has a some-

what similar appearance.
When piney tallow is manufactured into can-

dles, they come from the mould freely, differing

in this respect from wax, which it is found diffi-

cult to cast. These candles afford as strong a

light as those made of animal tallow, and have

the great advantage of being free from the unplea-
sant odour of the animal substance.

Piney tallow readily unites in all proportions
with wax, spermaceti, and tallow, forming, when
mixed with spermaceti and wax, a compound
which fuses at a temperature approximating to

their mean melting point, according to their rela-

tive proportions. A mixture with any of these

ingredients has been found to form a better can-

dle than when the pure and more fusible sub-

stance is alone employed. Dr B. Babington made
several experiments to discover its inflamma-

bility compared with other substances ; and

ascertained with tolerable accuracy, that the

piney tallow approaches nearer to animal fat in

its rate of combustion than to spemiaceti or

wax, and that, all circumstances being similar,

a less weight was consumed of this in a given
time than of either of the other substances.

The natives have never hitherto applied this

vegetable product as a means of affording light.

Its concrete form is probably the cause of their

having neglected it; as a solid substance is never

used in India for feeding the flame of their wicks,

and candles are unknown there. Their lamps
are supplied with many fluid vegetable oils, which

their country yields in profusion. The product
of the piney tree is, however, employed medici-

nally by the Indians, who consider it as an

excellent application for bruises and rheumatic

pains.
A resin, very nearly similar in its properties

to that of copal, exudes from the same tree, and

furnishes a very durable natural varnish. This

resin, when mixed up with the tallow of the

piney tree, i^ used as a substitute for tar, in

smearing the bottoms of boats.

The vateria Indica grows very commonly
throughout the western coast of the peninsula
of India, as far northward as the extreme limit

of the province of Canara. A plentiful supply

might therefore be readily obtained, which could

be imported into this country at one-fourth the

price of wax. Although it may not possess all

the advantages of that substance, it is still con-

siderably superior to animal tallow.

The Pitcher Plant, «ej»c«M(;« distillatoria ;

diaicia, monodelphia, of Linnteus. This, though
a herbaceous plant, may be included among the

more singular productions of the vegetable

kingdom. It is a native of China and the East

Indies, and grows in marshy situations. The
flower is a panicle. The leaves are sessile, oblong,
and terminated at the extremities by a cylin-

drical, hollow vessel, exactly resembling a com-
mon water pitcher.

This pitcher is furnished with a lid, which

opens and shuts by the contractions of a mem-
branous hinge. In its native state this cup is

3 p
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found filled with fluid secreted from tlie juices
of the plant. Wliat is remarkable, this fluid,

177.

Pitcher Plant.

is a pure and wholesome water, while the water

of the soil in which the plant grows, is stagnant
and unwholesome. From forty to fifty of these

cups grow on a plant, each holding about an
ounce or two of water.

This plant thrives, with care and attention, in

hot-houses in this country, where the pitchers
are fully developed. It requires a very damp
atmosphere, and much heat.

CHAP. XLVI.

THB SPICE TREiSAND PLANTS—CINNAMON, CAMPHOR,
ClOVB, PEPPER, OINQER, &C.

TuK plants to be treated of in this chapter
are distinguished by their aromatic qualities,

depending on the existence of an essential oil,

either difi\ised throughout the whole plant, or

existing in the bark, fruit, or roots.

These aromatic species have been used as lux-

uries, and perhaps formed the first articles of

commerce among the earliest races of mankind.

In eastern countries, fi'om the earliest times,

theywere employed as perfumes, and entered into

the composition of most of their culinary
dishes. The Egyptians, Greeks, and Romans
used them in profusion both as articles of luxury,
and at their religious ceremonies and funeral

obsequies. Nor are they less esteemed by the

modems, or the inhabitants of the more tem-

perate and colder regions of the globe. Into

every country almost, are these fragrant and

stimulating substances diffused by the universal

agency of commerce.
The Cinnamon tree (laurus einnamomum).

Natural family faarinecB,- enneandria, monogynia,
of Linnaeus. This valuable and beautiful species
of the laurel family, grows to the height of

twenty to thirty feet. The trunk is short, erect,

with wide spreading branches, cmd a smooth ash.

coloured bark. The leaves stand in opposite

paii-s upon short footstalks; they are oval, three

to five inches long, of a bright green above, and

pale beneath, and traversed longitudinally by
three whitish nerves. The flowers are in panicles,

with six small petals; they have no show, and

have a slight, rather foetid odour. The fruit is

the size of a middling olive, soft, insipid, and of

a deep blue. It encloses a nut, the kerael of

which germinates soon after it falls, and there-

fore cannot easily be transported to a distance.

The timber is wliite, and not very solid; the root

is thick and branching, and exudes abundance

of camphor. The inner bai'k forms the cinnamon
of commerce.

This tree is a native of Ceylon, to which place
it was at one time thought that it was entirely

confined; but it is now known to grow plentifully
in Malabar, Cochin-China, Sumatra, and the

eastern islands; and it has been culti\'atcd in the

178.
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Brazils, the Mauritius, India, Jamaica, and other

tropical localities. There are probably many
varieties, and several species of this tree, modified

by soil and climate. The soil in which it thrives

best is nearly pure quartz sand. That of the

cinnamon garden near Colombo, in Ceylon, was

found by Dr Davy to consist of 98.5 of siliceous

sand, and of only one part of vegetable matter

in the hundred. The garden is nearly on a level

with the lake of Colombo; its situation is shel-

tered; the climate is remarkably damp; showers

are frequent; and the temperature is high, and

uncommonly equable.

Although, ever since the Dutch first had a

settlement in Ceylon, cinnamon was made by
them a lucrative article of trade, and one which

they strove by every means wholly to mono-

polize, this tree was not made by them an object

of cultivation in the island until 1760. Before
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that period cinnamon was collected in the forests

and jungles, since an idea prevailed that its

excellence depended on its spontaneous growth,
and that if once subjected to culture, it would
no longer he genuine.
When Talk was appointed governor of Ceylon,

he felt the inconvenience of depending for a

regular supply on such a resource, the more

especially as the greater part of the cinnamon
trees lay in the dominions of the king of Candy,
who frequently, with or without apparent reason,
refused the cinnamon peelers admission into his

dominions, and the Dutch were, in consequence,
often restricted to less than half their required
annual exports.
Governor Talk, in his attempt to remedy tliis

evil, by cultivating the cinnamon tree iu the

territory belonging to the Dutch, was discouraged

bj' the prejudices of the natives, and discounte-

nanced by the parsimony of the Supreme Govern-
ment of Batavia. It was said, "for one hundred
and fifty years Ceylon had supplied the requisite

quantity of cinnamon, the expense of which
was ascertained and limited : why then risk the

success of a new plan, attended with extraordi-

nary cliargos." This public spirited governor
nevertheless persevered in his undertaking, and
to his success the English owe the flourishing
state in which they found the cinnamon planta-
tions of Ceylon, when they captured that island.

This tree is now cultivated in four or five very
large gardens, the extent of which may iu some
measure be imagined by the quantity of cinnamon

annually exported thence, amounting to more
than 400,000 lbs.; and from the number of

people who are employed in the cinnamon

department, these being from twenty-five to

twenty-six thousand persons.
The trade in this produce had always been a

monopoly; during the government of the Dutch,
this was enforced with an excessive degree of

rigour, at which humanity revolts. It is painful
to contemplate man, when greediness for exclu-

sive gains, the meanest of all motives, incites

him to acts of oppression and tyranny. "The

selling or giving away the smallest quantity of

cinnamon (even were it but a single stick), the

exporting of it, the peeling of the bark, extract-

ing tlie oil either from that or the leaves, or the

camphor from the roots, except by the servants

of government, and by their order, as well as

the wilful injuring of a cinnamon plant, were
all made crimes, punishable with death, both '

on the persons committing tliem, and upon every
servant of government who should connive

at it."

In order to keep up the price of the spices,
the Dutch government was formerly accustomed
to have these destroyed, when supposed to be

accumulated in too large quantities. Sometimes,
it was said, this oriental produce was thrown

into the sea, and sometimes the work of destnio-

tion was accomplished by other means. M.
Beaumare relates, that on the 10th June, 1760,

he beheld, near the Admiralty at Amsterdam, a

blazing pile of these aromatics, which were

valued at eight millions of livres, and an equal

quantity was to be burnt on the ensuing day.
The air was perfumed with tliis incense, the

essential oils, freed from their confinement, dis-

tilled over, mixing in one spicy stream, which

flowed at the feet of the spectators; but no

person was suffered to collect any of this, nor

on pain of heavy punishment to rescue the

smallest quantity of the spice from the wasting
element!

The cinnamon tree is very difficult to rear in

hot-houses in this country. Yet many plants
are to be seen, which regularly flower and ripen
their seeds in Britain.

Cassia, or Bastard Cinnamon (I. cassia). Tliis

tree is found in China, and several parts of South

Asia. It yields the same products as the true

cinnamon, but of inferior quality and value;
and thus often serves to adulterate the other.

What are called cassia buds, are the hexangular,

fleshy receptacles of the seeds of the true cinna-

mon, and perhaps of the cassia trees.

The trees which are cultivated are kept as a

sort of coppice, and numerous shoots spring

apparently from the roots; these are not allowed

to rise higher than ten feet. We are told, that

when the trees first put forth their flame-

coloured leaves and delicate blossoms, the scenery
is exquisitely beautiful. In three years after

planting, each tree affords one shoot fit for cut-

ting, at the fifth year from three to five shoots

may be taken; but it requires the vigour of

eight years' growth before it yields as many as

ten branches of an inch in thickness. From the

ages of ten to twelve years is the period of its

greatest perfection ;
but its duration of life is not

limited, as the root spreads, and every year sends

up new shoots or suckera.

Trees which grow in rocky situations, and the

young shoots, when the leaves are of a reddish

colour, yield tlie best and most pungent aromatic

bark. The tree is known to be in the best state

when the bark separates easily from the wood,
and has the inside covered with a mucilaginous

juice; but if that be not carefully removed, the

flavour of the spice is injured. The shoots are

cut when from half to three-quarters of an inch

in thickness, and in lengths of from two to three

feet. Many hands are employed in this work ;

each man is obliged to furnish a certain quantity
of sticks. When this part of his task is fulfilled,

he conveys his fragrant load to a shed allotted

for the purpose, where the bark is instantly

stripped from the wood, and freed from the ep
-

dermis, which is scraped off. The fragrance dif-

fused around, during tliis process, is described as
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being extremely delightful ; but in parts of the

plantation remote from this spot, unless the trees

be agitated with violence, the peculiar smell of

thecinnamon cannot be distinguished. The wood,

deprived of the bark, has no smell, and is used

as fuel.

When the hark is perfectly cleansed it is of a

pale yellow colour, and about the thickness of

parchment. It is then placed on mats, to dry in

the sun, when it curls up, and acquires a darker

tint. The smaller pieces are then put inside the

larger, and the whole close together into the

tubular form in which it is sold in the shops.
When the rind, or part forming the cinnamon,
is first taken from the tree, it is described as con-

sisting of an outer portion which tastes like com-

mon bark, and an inner portion, which is very
sweet and aromatic. In the course of the drying,
the oil of the inner portion, on which the flavour

depends, is communicated to the whole; and the

quality of the entire bark is understood to depend
more upon the relative quantities of those por-

tions of the bark than upon anything else. The
cinnamon of Ceylon has the outer portion much

thinner, in proportion to the inner, than the

cassia of other countries; and to that its higher

pungency is attributed.

Under favourable circumstances, the cinnamon

tree yields a large ^nd a small harvest every

year. The large one is obtained soon after the

fmit is ripe; that is, when the tree has again

pushed out shoots, and the sap is in vigorous
circulation. May and June are the best months

in the year for the great harvest; in November
and December the little harvest is obtained. In

those plantations which belong to government,

however, there is but one harvest, beginning in

May, and ending in October.

Though cinnamon has found a place in our

Pharmacopeia, the purpose to which it has been

applied by the South Americans, invests it with
medicinal properties, which it is not usuallv.

supposed to possess. "One thousand bales

(92,000 lbs.) are said to be consumed annually

by the slaves in the mines of South America.

Each receives daily a certain quantity, cut into

pieces one inch in length, which he eats as a

preservative against the noxious effluvia of the

mines."

Oil of cinhamon was formerly obtained at

Colombo, from distilling the fragments broken
off in packing; latterly a great proportion has
been made from coarse cinnamon unfit for expor-
tation. A very small quantity of oil is contained
in the bark; three hundred pounds of which are

required to yield twenty-four ounces of oil, and

consequently this is extravagantly dear. When
made from the finest cinnamon its specific gravity
is greater, but from the coarse sort it is less than
tluit of water.

The Campuoe Thee (I. camphoraj. This

tree grows to a considerable height, dividing into

many branches covered with smooth greenish

\

Camphor Tie_.

bark. The leaves are ovate, lance-shaped, entire,

smooth, nerved ; on the upper side of a pale yel-

lowish green colour, on the under glaucous. 1'hey

stand upon long footstalks. The flowers are

small, white, destitute of calyx, with a six-petal-

led corolla. The fruit resembles that of the

cinnamon.

This tree is a native of Japan, growing abun-

dantly in the woods of the western part of the

island. It was first cultivated in Britain by

Miller, and is a hardy hot-house plant. The

roots, wood, and leaves have a strong odour of

camphor. This substance is found to lodge every

where in the interstices of the fibres of the wood,

also in the pith, but most abundantly in the cre-

vices and knots. To obtain the camphor, the

parts of the tree are cut into chips, which are

suspended in a net within a kind of still, or iron

pot, the bottom of which is covered with water,

and an earthen head fitted to it. Heat is then

applied, and the steam of the boiling water pene-

trating the contents of the net, elevates the cam-

phor into the capital,where it concretes on straws,

with which this part of the apparatus is lined.

Many other plants yield camphor when treated

in a similar manner. Pure camphor is white,

pellucid, somewhat unctuous, o£ a bitterish aro-

matic acrid taste, accompanied afterwards by a

sense of coolness, very volatile and inflammable,

and when taken into the stomach, stimulating

and narcotic.

It does not seem to have been known to the

Greeks, but was much used by the Arabian phy-

sicians, and called cafur or cartfitr. Its odour is

disagreeable, and destroys insects and vermin ;

and it is on this account used in museums.

From its great volatility, however, it soon eva-

porates, unless confined in close boxes or

bottles.

The Clove (caryopht/llm aromaticus.) Natu-

ral family mt/rtaceas ; icosandric, monogynia, of
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LinntEus. This tree does not rise to any great

height, the trunk soon dividing into large

C!o7e Tree.

branches, which are covered with a smooth gray-

ish bark. The leaves are large, entire, oblong,

lance-shaped, of a bright green colour, and stand

in pairs upon short footstalks.

The flowers grow in bunches at the very extre-

mity of the branches ;
when they first appear,

which is at the beginning of the rainy season,

they are in the form of elongated greenish buds,

from the extremity of which the corolla is

expanded, which is of a delicate peach-blossom
colour. When the corolla begins to fade, the

calyx turns yellow, and then red
;
the calyces,

with the embryo seed, are in this stage of their

growth beaten from the tree, and after being
dried in the sun, are what are known as the

cloves of commerce. If the fruit be allowed to

remain on the tree after an-iving at this period,

the calyx gradually swells, the seed enlarges,

and the pungent properties of the clove are in

great part dissipated. Each berry contains only
one seed, which is oval, dark coloured, and of a

considerable size. It is a long time before a

clove-tree yields any profit to the cultivator ; as

after repeated trials, it can be safely said that it

rarely produces fruit till eight or nine years

after being firet planted.
The whole tree is highly aromatic, and the

foot-stalks of the leaves have nearly the same

pungency as the calyx of the flowers.
" Clove-

trees," says Sir T. Raffles,
" as an avenue to a

residence, are perhaps unrivalled—their noble

height, the beauty of their form, the luxuriance

of their foliage, and above all, the spicy fragrance

witli which they perfume the air, produce, on

driving through a long line of them, a degree of

exquisite pleasure only to be enjoyed in the clear

light atmosphere of these latitudes."

The clove is a native of most of the Molucca

islands where it has been produced from the ear-

liest records, so abundantly, that in exchange

for their spicy produce, the inhabitants were

enabled, before the intrusion of the Europeans

into their country, to procure for themselves the

productions which they required o^ almost every

other region. Although Europeans have for more

than two thousand years known the use of this

spice, yet little more than three hundred years

back they were ignorant whence it was obtained.

The Persians, Arabians, and Egyptians formerly

brought cloves and nutmegs to the ports in the

Mediterranean, and hither the Venetians and

Genoese resorted to buy the spices of India, until

the Portuguese, in 1511, discovered the country

of their production. This nation did not, how-

ever, long enjoy the fruits of its discovery; the

Dutch soon drove them from the Moluccas, and

for a long time maintained a very strict mono-

poly over the productions of these islands. It

is said that they destroyed the clove trees grow-

ing on the other islands, and confined their cul-

ture wholly to Amboyna. They allotted to the

inhabitants four thousand parcels of land, on each

of which it was expected that one hundred and

twenty-five trees should be cultivated; and in

1720 a law was passed compelling the natives to

make up this number: there were in conse-

quence five hundred thousand clove trees planted

in this small island, each of these on an average

produced annually more than two pounds of

cloves, so that the aggregate produce weighed
more than a million of pounds. Subsequently
to this period, the policy of the Dutch somewhat

relaxed, and the tree has been suffered to grow
on other islands, and even to be carried to the

West Indies, where, however, it does not appear
until very lately to have succeeded. Sir Joseph
Banks introduced it into this country about

1797.

The clove seems to have been unknown as an

aromatic spice to the ancients, neither the Greek

nor Roman writers having taken any notice of

it. The Arabians firet introduced it as a medi-

cine. The essential oil is used as one of the

most powerful stimulants in cases of gout or

cramp of the stomach, or of paralysis. It will

also be found a useful ingredient to allay the

pain of a carious tooth, when inflammation of

the membranes or gums is not present. Cloves,

in substance, are also used as condiments in

preserves and pickles.

Cloves contain a very large proportion of essen -

tial oil, larger perhaps than any other plant or

parts of a plant. This oil is extremely pungent,
and is one of the few essential oils which is spe-

cifically heavier than water. It is usually pro-
cured by distillation, but when the cloves are

newly gathered, it may be obtained by piessxire.

A part is often so taken, and the cloves, which

are thereby rendered of little value, are fraudu-

lently mixed with sound ones; but the robbed
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cloves are easily detected by their pale colour,
shrivelled appearance, and want of flavour.

Tlie pungent and aromatic virtues of the clove

reside in th\p essential oil, combined with the

resinous matter of the spice ; but it does not

appear that these qualities are absolutely neces-

sary to the growth or fructification of the tree.

To give to this its greatest value, it must, how-

ever, be cultivated in a situation where they can

be elaborated in the greatest quantity. Its pro-
fitable growth is therefore limited to a very nar-

row range of temperature and climate
; as the

clove loses its flavour if the situation be too

moist or too dry, too near the sea, or too much
elevated above its level. Though the tree be

found in the larger islands of Eastern Asia, and
in Cochin China, it has there little or no flavour.

The Moluccas seem to be the only places where
the clove comes to perfection without cultiva-

tion.

This tree is so great an absorbent of moisture

that no herbage will grow under its branches ;

while the cloves, when gathered, if placed in a

heap near a vessel of water, are found very much
to have increased their weight at the end of only
a few hours, in consequence of the large por-
tion of water which they have attracted and
imbibed. It is said that both the grower and
trader in cloves avail themselves of the know-

ledge of this fact, and since this spice is always
sold by weight, thus give a factitious value to

their goods.
Pimento or Jamaica Pepper (myrtus pi-

'

meuta.) This is another species of the same
ISi.

J?
Pimento,

family. It is an extremely handsome tree
;
a

native of South America and the West Indies,

especially of the island of Jamaica, whence the
benies or pimento of commerce are exported in

large quantities. This tree grows to the height
of about thirty feet, with a smooth brown trunk,
and shining green leaves, resembling those of the

bay ; branches, coming out on all sides, are
clothed in the most luxuriant foliage. In the
months of July and August a profusion of white
flowers pleasingly contrast with the dark green
leaves—the whole forming an object of vegetable
beauty rarely surpassed ; while the rich perfume

which is exhaled around, and which is wafted

by the gentlest breeze, renders an assemblage of

these trees one of the most delicious plantations
of even a tropical clime. When the leaves are

bruised, they emit a fine aromatic odour as

powerful as that of the fruit ; indeed it is said

that they yfeld by distillation a delicate oil,which

is often used in the dispensaries as a substitute

for oil of cloves.

The pimento tree grows spontaneously in many
parts of Jamaica ; it abounds more particularly
on the northern side of that island, in elevated

spots near the coast. When a new plantation of

these is to be formed, no regular planting or sow-

ing takes place ; it is usual to appropriate a

piece of land either in the neighbourhood of a

plantation already formed, or in a part of the

woodlands where these trees are scattered in a

native state. The land is then cleared of all

wood but these trees, which are left standing,
and the felled timber is allowed to remain where
it falls to decay and perish. In the course of a

year young pimento plants are found springing

up on all parts of the land
; produced, it is sup-

posed, in consequence of the ripe berries having
been scattered there by the birds, while the pros-

trate trees protect and shade the tender seedlings.

At the end of two years the land is thoroughly

cleared, only those plants being left which p.ro-

mise a vigorous gi-owth ; these come to maturity
in about seven years from the first formation of

the plantation, and usually attain to the height
of thirty feet. But though apparently of so easy

propagation, it is only in those parts where the

tree is of spontaneous production. Edwards

observes, that " this tree is purely a child of

nature, and seems to mock all the labours of

man, in his endeavours to extend or improve its

growth : not one attempt in fifty to propagate
the young plants, or to raise them from the seeds,

in pnrts of the country where it is not found

gi-owing spontaneously, having succeeded." The
tree was introduced into this country in the early

part of last century, but the fruit does not ripen.

It is delicate and difficult to manage, requiring
at the same time warmth and a great deal of

air.

The flowers scarcely fade and give place to the

berries, ere these are fit for gathering ; since, if

the fruit be suffered to ripen on the tree, it loses

its pungency and becomes valueless. While yet

green, therefore, the berries are carefully picked

by hand ; one person on the tree gathers the

small branches
;
and three others, usually women

and children, find full employment in picking
the berries from these. The produce is then spread
on terraced floors, and exposed to the action of

the solar heat for about a week; in the course of

this time the berries loose their green hue, and

become of a reddish brown. When perfectly

dry, they are in a fit state fur exportation.
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In a favourable season the pimento crop is

enormous. " A single tree has been known to

yield one hundred and fifty pounds of the raw

fruit, or one hundred weight of the dried spice ;

there being commonly a loss in weight of about

one-third in curing." This return is not, how-

ever, of very usual occurrence, as the produce is

variable
;
a very plenteous harvest seldom occur-

ring above once in five years. This spice is

chiefly imported from Jamaica, hence the name
Jamaica pepper.
Pimento also combines the flavour and pro-

perties of many of the oriental spices, hence its

popular name of allspice.
Tub Nutmeq Tkee (myrislica moschata).

Natural family, myristicce; dioecia, numadelphia.

of LinntDus. Tliis tree attains the height of

thirty feet, producing numerous branches. The
bark of the trunk is a reddish brown, that of the

young branches is of a bright green colour. The
leaves are nearly elliptical, pointed, undulated,

obliquely nerved; on the upper side, of a briglit

green, on the under, whitish; the male and female

flowers are on different trees.

The flowers of both are small, white, bell-

bhaped, and without any calyx ; the embryo
fruit appearing at the bottom of the female

flower, in the form of a little reddish knob. The
female flowers grow on slender peduncles, two
or three together, but it is rare that more than

one flower in each bunch comes to maturity and

produces fruit ; this resembles in appearance and
size a small peach, but it is rather more pointed
at both ends. The outer coat is about half an
inch thick when ripe, at which time it bursts at

the side and discloses the spices. Those are—
The Mace, having the appearance of a leafy

net-work of a fine red colour, which seems the

brighter by being contrasted with the shining
black of the sliell that it surrounds. In general,
the more brilliant its hue, the better is its qua-

lity. This is laid to dry in the shade for a short

space ; but if dried too much, a great part of its

flavour is lost by evaporation, while it is also

more apt to break in packing. On the other

hand, if packed too moist, it either ferments or

breeds worms. After being dried, it is packed
in bags and pressed together very tightly.

The Nutmeg. The shell is larger and harder

than that of a filbert, and could not, in the state

in which it is gathered, be broken without injur-

ing the nut. On that account the nuts are suc-

cessively dried in the sun, and then by fire-heat,

till the kernel shrinks so much as to rattle in the

shell, which is then easily broken. After this,

the nuts are three times soaked in sea-water and

lime ; they are then laid in a heap, where they

heat, and get rid of their superfluous moisture

by evaporation. This process is pursued to pre-

serve the substance and flavour of the nut, as

well as to destroy its vegetative power. Dry
lime is the best package for nutmegs.

There are two varieties, the royal and the

green. The royal is the largest, and it produces
mace longer than the nut ; on the nut of the

green the mace only reaches half-way down. A
good nutmeg should be large, round, and heavy,
of a light gray colour, and finely marbled in the

cross section.

Oil of nutmegs is obtained by pressure from

the broken kernels
;
a pound of them generally

yields three ounces of oil. According to Neu-

mann's experiments, the oil produced is one

third of the weight of nutmeg ; it is yellow, of

the consistence of tallow, and of a pleasant smell.

This is a fixed oil, but a transparent volatile oil

may likewise be obtained by distillation, in the

proportion of one thirty-second part of the weight
of nutmeg used.

The nutmeg is likewise a native of the Mol-

uccas, and after the possession of these islands

by the Dutch, was, like the clove, jealously

made an object of strict monopoly. Actuated

by this naiTow-minded policy, the Dutch endea-

voured to extirpate the nutmeg-tree from all the

islands except Banda ;
but it is said that the

wood-pigeon has often been the unintentional

means of thwarting this monopolizing spirit, by
conveying and dropping the fruit beyond these

limits
;
thus disseminated, the plant has been

always more widely diff^used than the clove.

This tree grows in several islands in the Eastern

ocean, in the southern part of both peninsulas
of India, and it has been introduced into the

Mauritius, and some other places. It was for a

long time supposed that though the plant could

be transplanted, the peculiar aroma of the nut,

which gives to the tree its commercial value, was

weakened, if not entirely lost, when this was
removed from its native soil, and that as a spice-

producing tree, it, as well as the clove, was con-

fined to the same narrow locality to-which the

clove was said to be restricted. In Sumatra,

however, it has been successfully cultivated to a

large extent. Sir Thomas Raffles gives au



48S HISTORY OP THE VEGETABLR KINGDOM.

nccount of the plantation at Bencoolen in 1820 :

" Out of the number of one hundred thousand

nutmeg trees," ho writes,
" one-fourtli ai-e in full

bearing, and although their culture may be more

expensive, their luxuriance and produce are con-

sidered fully equal to those of the Jloluccas."

An attempt has been made at Trinidad to natu-

ralize there the clove and the nutmeg; and very

recently samples of these spices produced in that

island have been transmitted to England for the

inspection and approval of the Society for the

Encouragement of Arts, &c. The opinions of

the best judges have been taken with respect

to their quality as compared ^yith the Oriental

produce, and, in consequence of a most favour-

able report, the gold medal of the society has

been awarded to the western cultivator of these

spices ; while sanguine hopes are entertained

that the clove and the nutmeg will one day be

perfectly acclimatized in the tropical regions of

the western hemisphere. The nutmeg tree, as

well as the clove, was introduced into this coun-

try by Sir Joseph Banks, as an ornamental hot-

house plant.
Black Pepper (piper nigrum). Natural

tamW^,piperacece; diandria, trigynea, of Linnaeus.

niiH-k Pepper.

There are a number of species in the family

piperacea, all possessing more or less of the warm
aromatic qualities for which the common kinds

are distinguished. The black pepper is a pei'en-

nial plant, found native upon the slopes of moun-
tains in the southern parts of both the Indian

peninsulas, especially on the coast of Malabar.

It is likewise cultivated to a great extent in

Sumatra, Java, and the adjacent places. Pepper
at one time formed the principal export from
Java ; it was chiefly cultivated in Bantam, and
likewise in the dependencies of that province in

the southern part of Sumatra ; these districts

producing the greater part of the supply exclu-

sively furnished by the Dutch to the European
market. It is, however, a satisfaction to find,
that the greedy spirit which would appropriate
all to self, may sometimes, in its unjust efforts

to secure this end, defeat its own purpose. We
learn from Sir T. S. Raffles, that " the system by

which pepper was procured, was too oppres-
sive and unprincipled in its nature, and too impo-
litic in its provisions, to admit of long duration.

It was calculated to destroy the energies of the

country, and with them the source whence the

fruits of the monopoly proceeded. In the year

1811, accordingly, neither Bantam nor its depen-
dencies furnished the European government with

a single pound of this article."

The system of raising pepper in Java is now,

however, completely changed ;
there is no longer

a monopoly, and the cultivation of pepper has

for the last few years been declared free.

This plant was introduced some time back at

Cayenne, by General Bernard, who has with

unceasing perseverance attended to its cultiva-

tion in that settlement, in the hope of making
the French independent of foreign supply for its

produce. It is said that he has already formed

a plantation of more than thirty thousand pepper
trees on his estate.

The pepper-plant, or pepper-vine, as it is

sometimes called, is a creeping or climbing plant,
with a dark coloured stem, which requires sup-

port ;
and it is usual to plant a thorny tree by

the side of this plant, to which it may cling. In.

Malabar, the chief pepper country of India, the

jacca tree (artocarpus integrifolia) is made thus

to yield its support, because the same soil is

well adapted to the growth of both plants.

The stem of the pepper plant entwines round

its support to a considerable height ;
the flexilo

branches then droop downwards, bearing at their

extremities, as well as at other parts, spikes of

green flowei's, which are followed by the pungent
berries

;
these hang in large bunches resembling

in shape those of grapes, but the fruit grows dis-

tinct on little stalks like cun'ants. Each berry
contains a single seed, which is of a globular
foiTn and brownish colour, but changes to nearly
a black when dried

;
this is the pepper of com-

merce. The leaves somewhat resemble those of

the ivy, but they are larger, and of rather a

lighter colour ; they partake strongly of the

peculiar smell and pungent taste of the berry.
The plant is propagated by shoots, which do

not produce fruit the first three years ;
the fourth

year they come into bearing, and yield an in-

crease of produce annually until the eight year
of their growth ; they then gradually decline,

and rarely bear for more than two or three years

longer. When in full vigour, the pepper plant
is very prolific ; each bunch usually contains

from twenty to thirty berries, and sometimes as

much as six or seven pounds of pepper are ob-

tained from one tree. The time of the pepper
harvest on the western coast of Sumatra is usu-

ally about Feptember and October, and some-

times another smaller crop is gathered in March
and April. The pepper plantations on tliis

island are described as being most carefully cul-
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tivated ; not a weed is to l)c seen, every species

of litter is removed, and if the season be dry, the

plants are watered with unremitting assiduity.

The black and white sorts of pepper are b'lth

the produce of the same plant; the best white

peppers are supposed to be the finest ben-ies

which drop from the tree, and lying under it

become somewhat blanched by ex])osure to

weather—these the poor people pick up and

bring to tlie merchants; tliey are, however,
obtained in very small quantities, and are on

that account, as well as for their superior quality,
sold much dearer than the gathered pepper, which

pepper was formerly thought to be a different

species from the black; and at the East India

sales used to bring them twice the price of the

other. The greater part of the white pepper used

as a condiment, is, however, the black merely

steeped in water and decorticated, by which

means the pungency and real value of the pepper
are diminished; but in tliis state it can be more

readily reduced to powder, and, wlien thus pre-

pared, it has a fairer and more uniform appear-
ance.

The pepper is distinguished in Sumatra into

three sorts : the molucca, which is the best; the

second, caytongce; and the worst sort, ncgarce,
which last is the most abundant; this is a small

pepper usually full of dust; it is much lighter
than the othera, and therefore, unless the buyer
be wise enough to purchase his pepper l)y weight
instead of measure, he will assuredly be imposed

upon, and have this substituted for the heavy
Molucca berry.

By distillation a green-coloured matter is

obtained from pepper; tliis is partly resinous,
and partly oily, and to this the pepper owes its

pungent quality.

Long Pepper (p. longum). The roots of this

species are perennial; the stems are shrubby,

185.

I.otij^ Pepper.

round, smooth, branched, slender, and climbing,
but do not rise to any considerable lieight. The
leaves differ much in size and fonn; they are

commonly heart-shaped, pointed, entire, smooth,

nerved, of a deep green colour, and stand alter-

nately upon footstalks; the flowers arc small, and

produced in short, dense, terminal spikes, which

are nearly cylindrical. The berries or grains

are very small, and lodged in a pulpy matter

like those of the black pepjjcr; they are first

green, and become a dark red or black, when

ripe.

It is a native of Java, Malabar, and Bengal.

It is most pungent when gathered in its green

state, before full maturity. It is afterwards

dried in the sun, and assumes a black colour.

Cajeput Tree (melahuca leucodendron ) .

Natural family myrtacece ; polj/ad Iphia, polyan-

dria, of Linnceus. This tree rises with a long
flexible trunk, sending ofi^ irregular ascending

branches, covered with a pale, thick, lamellated,

tough bark. The leaves are linear, lanceolate,

entire; of an ash colour, and placed alternately

on short footstalks. The flowers are sessile,

white, and in the form of a long spike. This

tree is a native of India, and yields the aromatic

oil known under the name of cajeput oil. The

leaves, which have a highly aromatic odour, yield

by distillation this oil. It is highly volatile and

stimulating, resembling in odour camphor, or

rosemary, or the odour of cardamom seeds.

It is imported into Europe from the East

Indies; and is distilled chieily in the island of

Banda. It is used in medicine as a powerful
stimulant and antispasmodic, and seems similar

in its effects to the others. The dose is from

two to twelve drops. Externally, it is employed
in rheumatic pains.

Cardamom (amommn repcns). Natural family
scitamcneiE ; monandria, monogynia, of Linnteus,

This is a perennial herbaceous plant, with an

erect, sheathy stalk, and lanceolate leaves. The
flower stalk proceeds immediately from the root,

and creeps along the gi-ound; it is commonly
about afoot and a half in length, with numerous

small white flowers. Several small dark-coloured

seeds are contained in a triangular capsule. It

is a native of the East Indies, and grows abim-

dantly on the Malabar coast. There are several

species, or perhaps varieties, distinguished chiefly

by the size of the seeds.

The lesser cardamom is that usually imported
into this country. These seeds contain an aro-

matic oil, and mucilage, both which is readily

given out in aqueous infusions. Their flavour

is agreeable, and similar to the other camphor-
aceous plants. The seeds are used chiefly in

medicine.

Carawat, carum carui; pentandria, digynia,
of LinufEus. This is a well known plant, of the

family umbelliferse. It is a biennial, and bears

its seeds the second year. The stem and leaves

of this plant have a sweetish, aromatic taste; and
the seeds contain a pleasant aromatic oil, whidi
is obtained by distillation. The seeds are used

in confectionarics; and both they and the oil are

carminative, and gently stimulating.

Ginger, ziiigiher nffidnalc ; monandria, mono-
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avnia, of Linneus, is a native of the south-east

of Asia and the adjacent isles. It was naturalized

186.

iu America very soon after the discovery of that

country by the Spaniards; indeed, at so early a

period tliat it is scarcely believed to be an exotic,
and is supposed to have been found indigenous
in the Western World. Acosta relates that a

person named Francisco de Mendoza, first trans-

planted it from the East Indies into New Spain,
where its cultivation was diligently pursued by
the Spanish Americans to no small extent, as,

from the testimony of the same autlior, 22,053
cwt. were exported thence to Europe in the year
1547.

The jjlant is now cultivated in gi-eat quantities
in the West Indies, especially in the island of

Jamaica. Ginger is imported into this country
under the form of dried roots, and as a preserve.
We receive it both from the East and West

ladies, but that from the latter is much superior
in quality to the former. British plantation

ginger pays eleven shillings per cwt., import

duty, and all other is not admitted under fifty-

three shillings per cwt.; these two causes unite

in confining the home consumption of ginger
almost entirely to tliat coming from tlie West
Indies.

The ginger plant has been cultivated in this

country as a stove exotic since about the year
1600. It has a perennial root, which creeps and
increases under ground in tuberous joints, from
each of which arises in the spring a green reed-

like stalk of about two feet and a half in height,

liaving naiTow and lanceolate leaves. The stem
is annual; the flowering stalk rises directly from
the root, ending in an oblong scaly spike; from
each of these scales a single wliite and blue

flower is produced. Tlie ginger of commerce is

distinguished into black and white; but the
difference of colour depends wholly on the modes
of preparation. F:>t both of these kinds the

tubers are allowed to be ripe, that is, the roots

are taken up after tlie annual stalks are withered.

For the black, they ai-e scalded in boiling water,

and then dried in the sun; and for the white,

they are scraped clean and dried carefully without

being scalded. The best and soundest roots are

selected for the latter process, and therefore

white ginger is, independent of the manner of

preparation, superior to the black, and it always
beai-s a much higher price in the mai'ket. When
a preserve is to be made of the roots, they are

dug up in the sap, the stalks not being more

than five or six inches long. For this purpose
the young roots are scalded, then washed in cold

water, and afterwards carefully peeled* This

process lasts for three or four days, during which

period the water is frequently changed.
When the cleansing is complete, the tubers

are put into jars, and covered with weak syrup
of sugar. After a day or two the weak syrup
is removed, and replaced by a stronger; and the

shifting is two or three times repeated, increasing

the strength of the syrup eacli time. The pre-

serve thus formed is one of the finest that is

made; and the removed syrups are not lost, but

fermented into a pleasant liquor, which gets the

name of "cool drink."

The Capsicum (natural family solaneos), is a

native of tropical regions, but is become so far

acclimatised in this country as to be successfully

reared, and during summer to endure the open
air uninjured.

Three species of capsicum are cultivated in

England.
The Guinea Pepper (capsicum annutimj, was

introduced into England, from India, so early
as 1548, and is mentioned by Gerarde as being
under cultivation in his time. This plant has a

branchy stem, rising about two feet high; the

leaves are long, narrow, and of a dark green
colour. White flowers bloom in June or July,
and are succeeded by pods varying in shape and

colour; some being long, others short, some

round, and others again heart-shaped, while the

colour is either red or yellow.
The Charry Pepper (capsicum cerasiformcj,

is a native of the West Indies, and was nut
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cultivated in England until 1759. This species

is very similar in appearance to the first, and is

only characterised by the different shape of the

pods, which take somewhat the form of a cherry;

sometimes heart-shaped, bell-shaped, or angular;
their colour is the same as the preceding. Both
these species are annuals.

The Bell Pepper (eapsicum grossttmj, is a

biennial, a native of India; it produces larger

pods than either of the others. It may be trans-

planted with safety in the open garden, on the

arrival of summer, requiring a place in the atove

during the winter season.

The green pods of all those varieties are used

for pickling; those of the last are generally pre-

ferred, being not only larger, but having the

skin more pulpy and tender.

Cayannb Pepper fc. haccatum), commonly
called bird pepper, is gathered when ripe, dried

in the sun, pounded and mixed with salt; it

is then kept stopt in bottles, and is known under

the name of cayanne. There are many other

species of this genus, differing from each other

in bearing fruit of various size, shape, and

colour; but they all have, in a certain degree,

the same pungent qualities; the smallest possess-

ing them with the greatest intensity. They are

natives of most of tixe tropical regions, but are

most abundant, and most used in the western

hemisphere. In the West Indies, and in some

parts of South America, they fonn, either in

substance or in powder, an ingredient to almost

every dish.

A mixture of sliced cucumbers, shallots, or

onions, cut very small, a little lime juice, and

Madeira wine, with a few pods of bird pepper
well mashed, and mixed with the liquor, is

reckoned an unfailing stimulant to the appetite
in the West Indies, and is called man-dram.
TuK Capek (capparis spiiv>sa); polyandria,

monogynia, of Linnieus, is a native of Italy and

I8«.

Cnper Plant.

Sicily. It was introduced into this country as

nn exotic so early as 1.596. Modern liorticul-

turists are of opinion that with care it might be
raised in the open air in England, but this has
never yet been accomplished to any useful extent.

One instance, indeed, is recorded liy Neil], of a

caper tree standing alive in the open air for

nearly a century; this was in the garden at

Campden House, Kensington. This plant was

sheltered from the north, and remained uncovered

during winter. It was generally much injured

by frost; but the roots being particularly strong

and vivacious, it sent out strong shoots, and

produced flower buds every year. In France

the caper tree has been long naturalized, being
cultivated in the vicinity of Paris with no other

shelter than a low wall, against which it is

trained; in winter, the shoots are laid down, and

covered with litter or fern. Near Toulon it is

not trained in this manner, but overspreads the

ground in the manner of brambles. It is a

trailing shrub, and in the southern parts of

Europe, where it is found native, grows very

abundantly out of the joints of old walls, the

fissures of rocks, and amongst ruins. The stem

is ligneous, sending out many lateral branches;

the shoots rise two or three feet, and then become

procumbent. From under each of the branches

proceed two crooked spines; immediately above

these the petioles of the kidney-shaped leaves

are produced. White flowers, growing on long

peduncles, would, if allowed to remain, bloom

through the summer; but before they expand,
their buds, with the empalements, are plucked
and used for pickling. A large quantity of these,

which form a well known pickle, is annually

imported into England, from Italy and ports in

the Mediterranean.

Indian Ckess or Nasturtium (tropcoliim majm
and minus.) Octandria, monogt/nia, of Linnfeus.

This plant is a native of Parma, where it is a

hardy perennial. In this country, though it

thrives well in the open air, it only lasts for one

season, being unable to endure the cold of win-

ter.

There are two species, the small and large nas-

turtium, the latter of which is the hardiest, and

that usually cultivated. They will thrive in

almost any soil, but prefer a light fresh loam ; as

the plant is a creeper, it requires to be trained to

a fence, wall, or trellice. The seeds are employed
as a pickle, and are used as a substitute for

capers, many preferring them to that seed. The
flowers and under leaves are also eaten as sal-

lads. Tliere is a variety with double flowers,
which is propagated by cuttings. The daughter
of the celebrated Linnaeus observed, that in the

evening these flowers emit spontaneously at cer-

tain intervals visible electric sparks.
This plant was introduced into Britain in

1(580, and is very commonly cultivated in gar-

dens, both for show and use.

The Labiate, a natural fiimily of plants which
are found chiefly in the temperate regions of the

globe, is remarkable for containing numerous

genera possessing an aromatic odour and pun-
gent flavour. They owe tJiis quality to the
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existence of an aromatic oil, whicli they yield in

ilistillation. This oil differs in its odour accord-

ing to the species from \vliich it is procured; but

the essential ingredient of tlie whole tribe is cam-

phor, or a matter very nearly allied to this sub-

stance, which, as we have seen, is found in such

abundance in tropical plants.

A large proportion of the labiatte are natives

of Britain; some are mere weeds, and others use-

ful herbs ; all are perfectly harmless; and to them
we owe much of t\\e fragrant odour of our fields

and meadows. Thus we have on our dry heaths

and downs the sweet-smelling thyme, the balmy
oalamint, the rosemary, and many others, while

the peppermints correct the chill and pesti-

lent odours arising from marshes and stagnant

pools.

The mints, thyme, rosemary, sage, basil, mar-

joi-am, and several others, are employed in giv-

ing an odour to various meats.

Mint (Mentha). There are numerous species
of this genus, three of which are commonly used.

Peppermint (m, piperita), has oboval, pointed,

and serrated leaves, a strong aromatic smell, and

pungent penetrating taste, succeeded by a sensa-

tion of coldness. It is chiefly used for obtaining
oil of peppermint by distillation, and for this

purpose is extensively cultivated in low, rich, and

marshy lands. To keep up its quality, the roots

are transplanted every three years. The loaves

must be pulled in dry weather.

Spearmint (m, viridis), has lanceolate leaves

finely serrated. The odour is less strong and

heavy tlian that of peppermint, and the taste less

pungent. It is used to give flavour to food, and

!i3 a stomachic. An infusion of the leaves retards

the coagulation of milk. For medicinal pur-

poses, the leaves should be gathered in dry wea-

ther, just as the flowers appear. For distilla-

tion, the flowers are allowed to blow.

Pennyroyal Mint (m. pulegium). This is a

trailing plant, with small, smooth, ovate leaves.

The odour is less pungent than that of the others,

the bark is pungent and aromatic. It is used

for the same purposes as the others.

Thyme (thymus). Two species are found

natives of Britain, the thymus serpyllum and thy-

mus acinas; but that which is cultivated in our

gardens, thymus vulgaris, is a native of Spain, and

other parts of southern Europe. The climate of

Spain seems peculiarly genial to the growth of

all sweet herbs. At Marvella, about midway
lietween Malaga and Gibraltar,De Laborde speaks
of " sage, thyme, marjoram, lavender, myrtle, and

rosemary, more than six feet high, embalming the

.•lir on all sides." Thyme was introduced into

this country certainly before the middle of the

sixteenth century, but how long previous to that

period is not ascertsuned. Tliis herb is well

known as a low shrubby evergreen, of a strongly
Aromatic odour. When of the largest growth it

scarcely attains to a foot in heiglit. Its minute

leaves are smooth and oval, and the flowers are

smaller than those of the wild thyme. Three

varieties are usually cultivated, and distinguished

as the broad, the narrow, and the variegated

leaved.

Two or three tufts of another species, the

lemon thj'me, thymus citriodortis, sometimes finil

a place in the herb compartment of the kitchen-

garden. Tiiis is a trailing evergreen, of still

smaller growth than the common kind, and is

remarkable for its smell, which resembles that

of the rind of lemons, whence its distinctive

name. Both the species thrive best in a dry
soil. They are propagated most generally from

seed; but they can likewise be multiplied by
slips, or by parting the roots.

This herb is used in many savoury prepara-
tions. It was employed by the Romans to give
its peculiar aromatic flavour to cheese

;
a prac-

tice pursued likewise with some flowers and

seeds of other plants. This manner of preparing
cheese was still continued during the middle

ages. We collect tliis from an anecdote told of

Charlemagne, who, travelling unattended, arrived

at a bishop's palace. It was unfortunately a

fast-day, and the only fare which the bishop
would set before his royal guest was bread and

some choice cheese ;
this the king did not appear

particularly to relish, picking out with his knife

small specks, which he mistook for unsound

parts, but which in fact were parsley seeds. The

prelate ventured to hint that he was throwing

away the best parts of the cheese
;
when the

monarch tasted it, and liked it so much, that he

requested the bishop to send him an annual sup-

ply of this excellent flavoured curd ; and, lest

the cheese-merchant might by chance pack
cheeses without any admixture of seeds, the

king desired that they might always be cut in

two, in order to ascertain the fact, and be then

fastened together again with a skewer. The

mountaineers in the canton of Glaris in Switzer-

land, prepare a cheese known hy the name of

Schabzieger, which is readily distinguished by
its peculiar marbled appearance and aromatic

flavour ; these are communicated by the pressed

flowers or the bruised seeds of the mclilotus offi-

cinalis.

Saqe (salvia officinalis), is a native of the

wanner parts of Europe, but it has long been

cultivated in Britain. Gerarde notices it as

being, in 1597, a well kno\vn herb of the English

garden. It is a hardy plant, but, though a per-

ennial, does not last above three or four years
without degenerating. New plantations are

readily made by cuttings of the young shoots

taken in the latter end of spring.

This aromatic herb is chiefly used with the

more strong and oily kinds of food, as a mixture

in stuflings, and an ingredient in sauces. The
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leaves are sometimes iiitroducfd into English
fliecse.

A species of sage (salvia pomifera), of a

very peculiar growth, is common to some of

tlie Greek islands. It lias firm fleshy tumoiirs,
of ahout tlireo quarters of an inch in thickness,

swelling out from the branches of the plant, and

supposed to he produced in the same manner as

oak apples, by the puncture of an insect of the

cynips genus. These excrescences are semi-

transparent, like jelly. They are called sage

apples, and under that name are alwaj'S to be

met with in the markets, as an article of

ordinary sale. They are made into a kind of

conserve, -which is highly esteemed by the Greeks.

Dr Clarke, in the sixth volume of his ti-avels,

mentions having been regaled with this delicacy

by the English consul, at the island of Syros,
and he bears testimony to its excellence. This

plant is considerably larger than th§ common

sage of our gardens, and its flavour and smell

are much more powerful. It grows very abun-

dantly in Candia, Syros, and Crete, where it

attains to the size of a small shrub.

Clary (sahia sclarea), is a biennial plant, a

native of tlie south of France, of Switzerland,
and of Italy. It was firet introduced into

English cultivation in the year 15G2.

Marjoram (origanum). The common mar-

joram, or origanum vulgare, is a native of Britain;
it is a perennial under-shrub, growing among
copsewood in calcareous soils. The leaves are

small and acute. The flowers are slightly red,

and appear in July and August, in smooth
clustered spikes.
The Winter marjoram (origanum heracleo-

ticumj, very much resembles the above species
in appearance; but it is of a more aromatic

flavour, and is always used in preference. It is

indigenous to Greece, whence it was introduced

into this country in 1640. A sheltered, dry
situation is most favourable to its growth. The
seeds of this, and of the two following species,
seldom come to maturity in England. Winter

marjoram is, therefore, usually propagated by
cuttings.

Sweet Marjoram (origanum majoramimj, was
an inhabitant of the English garden about

seventy years prior to the first cultivation in

this country of the above species. It is a bien-

nial, having its flowers growing in close knotted-

like heads. As soon as it blossoms, this plant
is cut and dried for winter use; it must be renewed

by seed annually, for which purpose the seed is

imported from France and Italy into England.
I'ot Marjoram (origanum onitesj, was not

introduced into English cultivation until the

middle of the last century. It is a hardy peren-

nial, with a hairy stem, rising to more than a
foot high; it blooms from July to November,
and is usually propagated by cuttings.

IJasil (ocymumj, is rich in aroma, its odour

and pungency being very similar to those of

cloves. It is a favourite herb among French

cooks, as giving an additional zest to highly
seasoned dishqs. The leaves in small quantities
are sometimes mixed in salads, or are made a

flavouring ingredient in soups.
Balm (melissa officinalis), is a native of the

soutlx of France, and was introduced into this

country in 1673. It is a hardy perennial.
Balm was long famed for its medicinal virtues;

and although it has ceased to be invested with

its former supposed potent qualities, it still retains

a kind of postliumous fame, and "balm" has

become the generic name for a soothing healer of

wounds, both of the body and the mind. Balm
was the plant which the adept Paracelsus selected

from which to prepare liis elixir vitce, his primum
ens melissas, whereby he was to renovate man;
and, if he did not bestow on him absolute immor-

tality, to produce a very close approximation to

that state. Such strange conceits of ill-directed

minds have, however, long gone by; and balm,

stripped of its fancied virtues, is now only

employed as an infusion in preparing a cooling

drink, or in giving flavour to a weak factitious

wine.

Rosemary (rosmarinus officinalis). This is

a hardy evergi'een under-shrub, a native of the

south of Europe, The stalk attains the height
of six or eight feet; the leaves are sessile, long,

narrow, entire, obtuse; upper surface dark greeu,
under a silvery gi'ay, placed in whorls upon the

branches : the flowers are large, of a pale blue

colour, and arise from the axillse of the leaves.

The whole plant is aromatic, and the flowers by
distillation yield a strong essential oil. The
flowers fonn a principal ingi'edient in the distil-

lation of Hungary water. In some parts of the

west of England and in Wales, sprigs of rose-

mary are distributed to the company at funerals

as tokens of remembrance, and often thrown
into the grave upon the coffin of the deceased.

Tlie varieties are the green, or common, the

gold-striped, and silver-striped. The green is

the best and most easily raised.

The Costmary, or Alecost (balsamita vul-

garis), an-herl)aceous plant resembling in odour

the rosemary, though belonging to a different

family (compositw), may here be properly intro-

duced.

It is a hardy perennial, a native of Italy,
introduced into this country in 15C8, and com-
mon in almost every rural garden. The name

implies that it is the eostos, or aromatic plant of

the Virgin Mary. In France it is used in salads,

and was formerly put into ale and negus; and
hence the name of alecost. In this country it

is now little used, except for the pleasing fra-

grance of the leaves in a nosegay.
Lavender (lamndula spica). Tliis is a hardy
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mider-slirub of the family labiata;, a native of

the south of Europe, and introduced into Britain

in 1C58. The leaves and flowers are liighly aro-

matic, and produce by distillation the well known
oil of lavender, so much esteemed as a perfume.
The leaves, and especially the flowers, are col-

lected, dried, and put into places where linen is

kept, to impart to it their odour. It is of easy

culture, and prefers a dry, rather sandy soil, in

which situations the odour of the flowers is

greatest.

Tansy (tanacetum vulgaris). This is a peren-

nial plant, growing on the sandy hanks of rivers

in many parts of Britain. It belongs to the

family composites and gyngencsia, of Linnseus.

The young leaves, which partake of the aromatic

flavour of the plants of the Idbiatm, are used in

cookery. The flowers have a pungent, aromatic

odour.

Samphire Ccritlimvm maritimum) . Natural

family umbelliferce ; pcntandria,digynia,oi Lin-

nseus. The common samphire is a perennial

plant, a native of Britain, and grows on rocky
cliffs by the sea side, and on dry stone walls.

The root leaves are triternate, those of the

stem lanceolate and fleshy; the flowers appear
on a stem of about eighteen inches high in

August, and are of a yellow colour. The name
is a corruption of the French Saint Pierre.

It forms an excellent pickle, and a frequent
addition to salads. In taste it is crisp and aro-

matic, and constitutes a light and wholesome

condiment. It was at one time much more

extensively used than now, when many other

foreign aromatics have been introduced into this

country.

CHAP. XLVII.

TKEES AND PLANTS USED IX DYEING.

The nature of vegetable colouring matter, and

the principal products of this kind obtained from

the vegetable kingdom, have already been noticed

in the twenty-first chapter of this work: we
now proceed to describe those trees, shrubs, and

licrbaceous plants which yield the several kinds

of dyes.
The Loowood Tree (hcematoxylon campechi-

anumj. 1^atural family leguminosce; decandria,

monogynia, of Linnaius. This tree is a native

of South America, and does not attain a lieight
above twenty to twenty-five feet. Both the trunk
and branches are extremely crooked, and covered

with a dark coloured, rough bark. The smaller

ramifications are numerous, close, prickly, or

beset with strong sharp spines. The leaves are

pinnated, generally composed of four or five

jiiiirs of leaflets, of an irregular, oval shape,

obliquely nerved, and obtusely sinuated at the

top. The flowers arc yellow, and grow in

13!).

Logwood.

racemes, or in close, regular, terminal spikes,
and appear in March : these are followed by long,
douhle-valved pods, containing oblong, com-

pressed, and somewhat kidney-shaped seeds.

This tree is of rapid growth, and very easily

propagated; so that under cultivation a flourish-

ing plantation may be formed in a few years.
It thrives best in marshy ground; but this ground
must not be always under water. Trees of full

growth are from sixteen to twenty-four feet in

height, and from five to six feet in circumfer-

ence.

This tree was first discovered in the bays of

Campeachyand Honduras,growing in the greatest
luxuriance and abundance. It was known as a

dye-wood as early as the reign of Elizabeth, but

its use was forbidden by an act of parliament for

"abolishing certain deceitful stuffs employed in

dyeing cloths." The act sets forth that "
log-

wood, orblockwood, of late yearsbrought into this

realm, is expressly prohibited to be used by dyers,
the colours thereof being false and deceitful to the

queen's subjects at home, and discreditable beyond
seas to our merchants and dyers." The injunc-
tion against tlie use of this valuable dye was

rigorously enforced, and all logwood found was
seized and condemned to be burnt. The English
were probably at that time ignorant of the

manner of applying this dye with proper mor-
dants. The prohibition was continued until the

year IGCl, the words of the act by whicli it was
tlien repealed stating "that the ingenious indus-

try of these times hath taught the dyers of

England the art of fixing colours made of log-

wood; so that by experience they are found as

lasting and serviceable as the colour made with

any otlier sort of dye-wood."

Immediately after this repeal logwood became

in great request, and adventurous individuals

were induced to make exertions to obtain a

supply. Tliis tree is one of the productions of

the province of Yucatan, where tlic possessions
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of the Spaniards for a long time consisted only of

the port of San Fi-ancisco de Campeachy, and two
other inconsiderable towns, Merida and Valla-

dolid. These could boast of but few inhabitants,
and the rest of the province was wholly desolate,

without any indication of the abode of man.
The English, from the north continent of America,
in the year 1662, tempted by the desire of pur-

suing a profitable occupation, ventured to cut

down some of the logwood trees, which grew in

great abundance on the uninhabited parts of the

coast of Yucatan, and more especially in tlie bay
of Campeachy. These persons soon formed a

small colony in a spot remote from any Spanish
settlement. They first raised their huts near

Cape Catoche, and afterwards at Lagnna de

Torminos, which was found to be a more eligible

situation. A few settlers thus continued to cut

logwood unmolested by the Spaniards, but alwa3'S
Avith the feeling that they were intruders on the

soil of other colonists.

After the treaty of Madrid in 1667, which
was principally made for adjusting our com-
merce with Spain in Europe, British subjects
were led to imagine that the respective interests

of the two countries in the western hemisphere
had also been accurately defined by the same

treaty, and that the right of the English to cut

logwood in those places of the Honduras, unin-

liabited by the Spaniards, was now clearly esta-

blished. Many other persons were therefore in

consequence induced to become logwood-cutters
at Laguna de Terminos, so that in a year or two
the number of settlers was greatly increased,
and they transported large quantities of wood
both to Jamaica and New England. The Spaniards
for many years made no expostulations or com-

plaints, and the English logwood-cuttera con-

tinued to increase and flourish.

At first a sufficiency of wood was found near

the coast, but when this, after a time, became

exhausted, the settlers gi'adually penetrated
fiirther into the country, where they planted
Indian provisions, and built houses. The jealousy
of the Spaniards was at length excited by this

growing colony, and suddenly evinced itself very

unceremoniously by the seizure of two English

ships laden with logwood. The settlers of

Laguna immediately made reprisals by taking

possession of a Spanish bark. These mutual
acts of violence were only the commencement of

a series of hostilities, and after suff^ering much
annoyance, the English settlers were, in 1680,

forcibly ejected by the Spaniards from the island

of Trist, and from Laguna de Terminos. This

triumph on the part of their adversaries was,

Iiowever, but transitory, and in two or three

months the English were again cutting their

logwood, and trading in it more extensively than

ever. Notwithstanding the continued opposition
of the Spaniards, the indefatigable settlors still

contrived to increase their supply of that article,

for whose possession they hazarded so much.

Independent of the vexatious warfare by which

they were constantly harassed, the lives of these

poor wood-cuttera were marked with hardship
and privation; sometimes they worked up to

their knees in water, and they were always tor-

mented by the stings of innumerable insects.

We learn from Dampicr that the commodities

sent from Jamaica to procure a return cargo of

logwood from Campeachy, were rum and sugar,

"and very good commodities," says the sailor,

"were these for the logwood-cutters, who were

then (1675) about 250 men, most English."
"Neither was it long," he adds, "before we had

these merchants come on board to visit us; wo
were but six men and a boy in the ship, and all

little enough to entertain them : for besides what

rum we sold by the gallon or firkin, we sold it

made into punch, wherewith they grew frolick-

some. We had none but small arms to fire at

their drinking healths, and therefore the noise

was not very great at a distance, but on board

the vessel we were loud enough till all our liquor
was spent. We took no money nor expected

any, for logwood was what we came hither for,

and we had of that in lieu of our commodities

after the rate of five pound per ton to be paid
at the place where they cut it."

This occasional festivity, a jjrospect perhaps
of making more than by regular labour in the

British colonies, and the entire freedom from all

restraint, were circumstances likely to recom-

mend the life of a logwood-cutter in spite of its

frequent hardships. It had such charms to the

adventurous Dampier himself, that he soon

returned and settled for ten or twelve months at

Campeachy, and left that place with the inten-

tion of again returning for a longer stay. He
thus quaintly describes the manner in Avhich the

logwood men lived.

"The logwood-cutters inhabit the creeks of

the cast and west lagunes in small companies,

building their huts by the creeks' sides for the

benefit of the sea breezes, as near the logwood

groves as they can, removing often to be near

their business : yet when they are settled in a

good open place, they choose rather to go half a

mile in their canvas to work than lose this con-

venience. Though they build their huts but

slightly, yet they take care to thatch them very
well with palm or palmet leaves, to prevent the

rains, which arc then very violent, from soak-

ing in.

"For their bedding they raise a barbecue, or

wooden frame, three foot and a half above ground,
on one side of the house, and stick up four

stakes, at each comer one, to fasten their curtains;
out of which there is no sleeping for moskitocs.

Another frame they raise covered with earth fi)r

a hearth to dress their victuals; and a third to
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sit at when they cat it. During the wet season,

the land where the logwood grows is so over-

flowed, that they step from their beds into the

water, perhaps two feet deep, and continue stand-

ing in tlie wet all day till they go to bed again;
but nevertheless account it the best season for

doing a good day's labour in.
" Some fell the trees, others saw and cut them

into convenient logs, and one chips off the sap,

and he is commonly the principal man
;
and

when a tree is so thick, that after it is logged, it

remains still too great a burden for one man, we
blow it up with gunpowder. Tlie logwood-
cutters are generally sturdy strong fellows, and

will carry burthens of three or four hundred

weight ;
but every-man is left to his choice to

carry what he pleaseth, and commonly they

agree very well about it : for they are con-

tented to labour very hard. In some places,

especially in the west creek of West Lagune, they

go a hunting wild cattle every Saturday to pro-
vide themselves with beef for the week fol-

lowing. When they have killed a beef they
cut it into quarters, and taking out the bones,

pach man makes a hole in the middle of his

quarter, just big enough for his head to go

through, then puts it on like a frock and trudg-
eth home ;

and if ho chanceth to. tire,he cuts off

some of it, and throws it away."
The hides of these wild cattle, and manj'

which they killed merely for their hides, were

another valuable article of commerce to these

Iiardy adventurers. Many of these men made
considerable sums of money ; and Dampier re-

marks, generally, that those who had the advan-

tage of some education, were careful to improve
their time, industrious and frugal; but that those

who did not possess this advantage,
" would

extravagantly squander away their time and

money in drinking and making bluster."

As these settlements continued to be regarded
with an hostile eye by the Spaniards, the intro-

duction of the logwood-tree into Jamaica was

attempted in 1715. Seeds were procured from

Campeachy for this purpose, and the growth of

the plants was found to be so rapid, that in three

years they attained to the height of ten feet. In

a comparatively short period tliis tree flourished

abundantly in the island, large plantations were

formed for the purpose of cutting, and the tree

lias so multiplied, that in the course of years it

has become completely naturalized in Jamaica.

The wood of Campeachy is, however, prized

beyond that of Jamaica. The success attendant

on its cultivation in that island, did not, there-

fore, by any means cause a cessation of the

demand for Campeachy wood, and accordingly
tlie cutters still continued to contend with the

Spaniards for the right of cutting down these

trees.

In the treaty of Utrecht, in 171-3, the com-

mercial relations of the two countries in America

were not again neglected, and at length the pri-

vilege of cutting logwood was confinned to the

English in plain and express terms, so that

it was supposed the question was set at rest

for ever. It, however, still continued to be

a subject of constfmt dispute between the

parties, and, in 1717, the Marquis de Monte-

leone, then Spanish ambassador-extraordinary
at the court of St James, delivered a memoria\

to the British government against the settle-

ments in the isle of Trist, and at Laguna de Ter-

minos, in the bay of Campeachy, declaring that

if, in the space of eight months, these places

were not evacuated, the inhabitants should bo

considered and treated as pirates. Tliis docu-

ment was submitted to the Board of Trade in

England, which, after much investigation, came

to the decided opinion that British subjects were

entitled to cut wood in the bay of Campeachy.

Spain reluctantly acquiesced in this positive

decision, and the settlement continued without

being matter of farther dispute or treaty for more

than forty years. During this long period the Brit-

ish settlers had not been idle. Fortifying them-

selves against the assaults of the Spanish Ameri-

cans, their colony assumed a more important and

imposing aspect, not only having the power fo

resist, but to resent aggression.
These defensive measures were naturally

viewed with alarm by the Spaniards, and in a

treaty concluded in 1763, the two countries camo
to a compromise on this question ;

the English

government consenting that the fortifications

erected in the bay of Honduras, and other Span-
ish territories in America, should be demolished;
while the Spanish government engaged that the

subjects of Great Britain should not be molested

in cutting or shipping logwood-

Notwithstanding the above treaty, the gover-
nor of Yucatan in the ensuing year gave great

annoyance to the British logwood-cutters in

Campeachy Bay, and even drove them from the

place, on tlie pretext that they had no certificate

to prove them British subjects ; and that, more-

over, they made too free witli the produce of the

country. No time was lost in remitting a remon-

strance to the Spanish coui-t, which unreservedly
disavowed and disapproved of the conduct of the

governor. Positive orders were sent out to that

man of office, and the English once wore ob-

tained their logwood without molestation. They
were not, however, allowed to remain long undis-

puted occupiers of this coast. The Frcncli now

attempted to supplant, or to share with them in

this lucrative employment, and invaded their

privilege by cutting logwood on those parts of

tlie coast, the productions of which had been

assigned to the English by the last treaty.

Although this had forbidden them to raise forti-

fications, it )iad at the same time not only given
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to tliem the right of culling and sliipping hig-

wood, hut of erecting houses and magazines,
together with the jirivilege of a free fishery in

tlie adjacent seas, on tliat part of the coast of the

hay of Honduras, wliich was comprelicnded
between the river Wnllis on the soutli side, and
the Rio Nuevo on the Rio Hondo on the nortli

side, the sovereignty of tlie country still remain-

ing with Spain. The privileged settlers of Cam-
peachy of course treated the French as intruders,
and were forced again to contend for the right
of being undisputed wood hewers in a tropical
morass.

The logwood-tree grows abundantly through-
out whole districts in Jamaica. Besides being
cultivated as a dye-wood it is used for other

purposes. It is found well adapted for making
strong full hedges, and is constantly planted for

this purpose, no other fences being seen in many
parts of the island. It is excellent for fuel, and,

according to Dampier, is advantageously used in

hardening or tempering steel. The wood of this

tree is very hard and heavy; it is of a deep
orange red colour

;
it yields its colour both to

aqueous and spirituous menstrua?, but the latter

extracts it the most readily and copiously. A
decoction of this wood is of deep violet or

j>urple colour, which after a time changes to a

yellowish tint, and becomes finally black. Like
that of Brazil-wood it is made yellow Ijy acids,
and deepened by alkalis. Although an adjective

dye,* it can be made very durable by the judi-
cious application of mordants. With alum and
tartar it produces a violet dye. With acetate of

copper, a fine blue. But its principal use is in

dyeing black, to which it gives a superior lustre,
and in the production of all the different

shades of gray. It contains a large proportion
of gallic acid, whence it is that in combina-
tion with acetate of iron, the black colour is

produced.

Logwood is imported into England in large

blocks, at the very small import duty of three

shillings per ton
; that brought from foreign

* Dr Bancroft li.os made a distinction of dyeing sub-
stances into two kinds, substantim and adjective, and
tlins explains the reason for adopting these terms.
"
Colouring m.atter seems to fall naturally under two

general classes ; the first including those matters which,
when put into a state of solution, may be permanently
fixed, and made fully to exhibit their colonrs in or

upon the dyed substance, without the interposition of

any earthy or metallic basis
; and the second compre-

hending all those matters which are incapable of being
fixed, and made to display their proper colours without
the mediation of some such basis. The colours of the
first class I shall denominate substantive, using the term
in the same sense in which it was employed by Bacon,
Lord Vcrulara, as denoting a thing solid by, or depend-
ing only upon, itself; and colours of the second ela.ss I

shall call (uljcctive, as implying that their lustre and
I)crmanency are acquired by adjection upon a suitable
basis."

countries is chargealjle with fifty per cent, higher

duty.
The average annual importation for the last

five years has been 14,092 tons.

The average price for the best logwood during
that time has been £8. 10s. per ton. Logwood
is also occasionally used in medicine as an

astringent and tonic, and has been found effica-

cious in the cure of diarrhrea and dysentery.
Brazilwood (ccesalpinia) . Natural family

leijuminosoe ; decandria, monogt/nia, of Linnseus.

There are several species of this family natives

of South America, and of the East and West
Indies. It was probably, however, first imported
into Europe from the Brazils, and hence the

name. Soon after its introduction the Portu-

guese government began to appreciate its value,

and accordingly it was made one of the objects of

royal monopoly, being imported into Europe on

account of the crown. From this circumstance it

is known in Brazil as pao de Rainha, or Queen's
wood.
The ccesalpinia crista, or oval-leaved species, is

commonly found growing in dry rocky situa-

tions. Its trunk is large, crooked, and full of

knots; at a short distance from the ground
innumerable branches spring forth, and extend

in every direction in a straggling, irregular, and

unpleasing manner. Trees of the largest growth
attain to thirty or forty feet high, but they are

rarely met with of so great dimensions. The
branches are armed with short, strong, upright
tlioilis

; the leaves are small, and never appear
in luxuriant foliage. The flowers are of a

beautiful red colour, and emit a fragrant smell.

When first cut, the wood is a pale red, but

becomes darker by exposure to air. It is varie-

gated with irregular and fantastical black spots,
which has obtained for it among the French tho

name ofbois de lettrcs. The bark ofthis tree,which
is extremely thick, and the white pithy part, are

both useless
;
the heart being the only valuable

portion, and when both within and without are

cut away it is diminished to nearly half its bulk,

It is a very hard and dry wood. The thickest

pieces with a close grain are considered the best.

It is sometimes used in turnery, and susceptible
of a good polish, but its principal use is as a red

dye. The colour which it communicates is

however very fleeting. It is an adjective dye,
and generally applied in combination with a

mordant of alum and tartar, but with different

mordants it may be made to assume all the

shades allied to red. The most penuanent col-

ours produced from this dye arc those in which
the natural purple red is changed by acids to an

orange or yellow colour. Brazil-wood is often

used in dyeing silk of a crimson hue, but cannot
be made so durable as the cochineal crimson.

Red ink is made of a decoction of this wood
in beer, wine, or vinegar, to which n portion

3 H
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oT alum is added, to render its colour less fugi-

tive.

Brazil-wood boiled in water communicates

to it a fine red colour, while the wood, itself

becomes of a darker colour, and if the ebullition

be continued long cnougli the residuum will be

black. Paper tinged red with this decoction is

altered to a violet colour by the action of the

alkalis, and to a yellow by most of tlie acids.

'Ilxe action of sulpluirio acid gas renders it quite

white. M. De DonsdorflF, in tlie "Annales do

Chimie et dePliysique," details manyphenomena
of the effects which this colouring matter has

on different acids. It is an excellent test to

detect the presence of sulphuric acid in vinegar.

In pure acetic acid it receives only a violet tinge,

but the adnuxture of only one two-hundretli

part of sulphuric acid will give the stained paper
a yellowish instead of a violet hue.

In two decoctions made with equal weights
of madder and of Brazil-wood, only half the

quantity of chlorine gas, w-liich will destroy the

colour of the madder, is required to produce a

like effect on the Brazil-wood. More colour is

extracted from this wood by alcohol than liy

water. Warm marble stained by the spirituous

tincture assumes a purplish red colour, which,
on the heat being increased, changes to a violet

hue. If the stained maj'ble be covered with

wax and considerably heated, the colour changes

tlirough aU the shades of brown, and at last

becomes fixed of a chocolate hue. .
•

A fine crimson rod lake is prepared from this

colouring matter by precipitating it when in a

state of solution with alum. The average
annual quantity imported for tlie last five years
is 950 tons. Its price has very much fallen off,

differing from £65, in 1826, to £35 per ton in

1830. A duty of £2 per ton is charged on the

importation of Brazil-wood.

A species of this tree grows in the West

Indies, tlie wood of which is known in commerce
as Brazilletto. It is of the same kind, but of

very inferior quality to the Brazil wood. The

duty charged on its importation from British

possessions is only 3.?. per ton, and in consequence
it can be obtained on much cheaper tenns than
that from South America. Some years ago the

demand for it was so great that it was cut down
with unsparing hand, and scarcely any of the

large trees were left in the British plantations.
Tliis species is known to botanists as cmsalpinia
vesicaria ; it never attains to so large a groivth
as the ccesalpinia crista. Its branches are slen-

der and full of small prickles ;
tlie flowers are

white, growing in a pyramidal spike at the end
of u long slender stalk.

Sapan-wood is another dyeing substance
obtained from another species of the same genus.
It is distingnialied as c<ssa!pmia sapan. The
Howcrg of this and tjie vesicaria have ten

stamina; those of the crista have only five.

There is scarcely any consumption of this wood
in England ; very few tons being annually

imported. Its price averages from ten to six-

teen pounds per ton, and it is admitted on a

duty of fifteen shillings per ton.

The same duty is charged upon Nicaragua or

Peach wood, which is anotlicr kind of Brazil-

wood. It dyes a bright fugitive red, called fancy

red. Though not so rich in colouring matter as

the Brazil, it yields a colour which is brighter,

more delicate, and more beautiful.

It takes its name from tlie Gulf of Niacaragua
in America, opposite to Providence island,

whence it was first imported into England.

Dampier says this was tlie only place on the

Atlantic where he saw the tree ; but that on the

South-sea side of the American continent it

grew abundantly. In his time Nicaragua-wood
was sold at £30 per ton, being double the price

of Logwood.
Tlie average importation for the last five years

is much more considerable than that of Brazil-

wood, being 1705 tons. The price of tlie best

is about £15.

Cam-wood is another red dj'e-wood, obtained

from the Brazils, and also from Africa. It once

grew commonly in the neighbourhood of Sierra

Leone, and was found at Tonquin and other

parts of Asia. This wood is of a very fine col-

our; it is principally used in turnery for the for-

mation of handles of knives and other similar

articles. A very small quantity of Cam-wood
is imported into this country, averaging annu-

ally not more than 400 tons. It is admitted at

the same duty as the sapan. Bar-wood is also

liable to the same duty, and is not brouglit more

abundantly into England. This is likewise a

red dye-wood of Africa.

Indigo (Indigofera) . Natural family Irpi-

minosos ; diadclphia, decandria, of Linnicus.

There are not less than twenty-four species of

this genus enumerated, all natives of tropical cli-

mates. In lliniiostan, China, Japan, the south-

ern parts of Africa, America, Java, and Mada-

gascar, the various species of tliis ])lant grow in

a wild state. The three species cliietiy cultivated

for the production of the blue dye, are the East

Indian (Indigofera tiiictoria); the West Indian

(i. anil); and the Silver-leaved (i. argentea).
The East Indian,which is that most largely culti-

vated, is not so hardy, nor is its pulp so good as

the others ; but it yields a larger produce, and

on this account is preferred.
The West Indian plant grows inucli. higher,

and is hardier than the Zi'wrfoWa, while the silver-

leaved or wild indigo, is hardier than either of

the other two, and yields the finest pulp, though
in least quantity. They are all rather elegant
little shrubs, and all yield more or less indigo.
The East Indian plant (ind. tindoria) has a
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root of about a quarter of an inch in tliickness,

and upwards of a foot in lengtli. The root lias

Indigo,

a faint smell, soniewliat resembling parsley.

From tliis root issues a short busliy stem of

nearly the same thickness ;
this stem rises about

two feet from the ground ; it is liard and almost

entirely ligneous, and without any appearance
of pith in tlie inside. The leaves are winged, or

consist of small leaves ranged in two or three

])airs on each side of a long foot-stalk, which is

surmounted by an odd leaf ; they are of an oval

form, smooth and soft to the touch, furrowed

above, and of a darker colour on the upper than

the under siile. From about one-third of the

stem to tlie extremity, there are ears that are

loaded with veiy small flowers, from twelve to

fifteen in number ; tliese are destitute of smell
;

tliey are succeeded by long crooked brown pods,

which contain small yellow seeds. The wild

indigo has shorter pods and black seeds. The
seeds of tlie Guatiraala are green, and the stalks

red. Tills plant requires a smooth rich soil, well

tilled, and neither too dry nor too moist. Indigo
is entirely the production of a warm climate

; it

has been observed that it is
" the child of the

Sim," and cannot be advantageously cultivated

any where except within the tropics. A higher

temperature than 60° is absolutely necessary both

for its vegetation and maceration.

The seed is sowed in little furrows about the

breadth of the hoe, and two or three inches in

depth. These furrows are made a foot apart
from each other, and in as straight a line as pos-
sible. A bushel of seed is sufficient for five

acres of land. Though it may be sown in all

seasons, spring is mostly preferred for the purpose.
Soon after sowing, continual attention

_
is re-

quired to pluck the weeds, which would quickly
choke up the plant, and impede its growth.
Sufficient moisture causes it to shoot above the

surface in tliree or four days, and it is usually
fit for gathering at the end of two months.
AVlien it begins to flower, it is cut with a sickle

a few inches above its roots. The ratoons, or

subsequent growtli from the same plant, ripen in

six or eight weeks. Sometimes four crops are

obtained in one year from the same roots ; but

in Nortli America and other parts where the sun

is less fervid, the cultivator obtains but two, or

perhaps only one crop. The produce diminishes

fast after the second cutting, and therefore it is

said to be absolutely necessary to sow the seeds

afresh every year, or every two years at farthest.

The Arabs in Egypt however sow the seed of

this plant only once in seven years, and obtain

two crops in a year. The sun which so rapidly

improves and invigorates the plant, propagates
at the same time an insect destructive to it.

This is a species of grub or worm, which, becom-

ing a fl)', preys on the leaves and too often dis-

appoints the planter's expectations, especially

when the plant is grown a second year upon the

same land. Tlie only known remedy is to

change the soil every year. This plant has not

only to contend against the vicissitudes of the

seasons and the ravages of the insect peculiar to

it, but the leaves, which are its most valuable

part, are liable to the depredations of cater-

pillars, mj-riads of which sometimes attack a

plantation, and devour all the leaves in the short

space of twenty-four hours.

The real nature of indigo was not generally
known in Europe until a long period after it had

been obtained direct from India, the country of

its production, and many erroneous notions

existed as to its nature at a comparatively recent

period. In the letters patent granted to the pro-

prietors of mines in the principality of Halber-

stadst,not many centuries ago, indigo was classed

among the minerals, to obtain which the works

were permitted to be erected.

Marco Polo, indeed, wlio flourished in the

thirteenth century, and who is the earliest Euro-

pean traveller into China and India on record,

relates that he saw indigo made in the kingdom
of Coulan, and describes the process by which it

was prepared.
"
Indigo," says the old Venetian,

"of excellent quality and large quantities, is

made here (Coulan). They procure it from an

herbaceous plant, which is taken u]) by the roots

and put into tubs of water, wliere it is suffered

to remain till it rots, wlien they press out the

juice. Tills, upon being exposed to the sun, and

evaporated, leaves a kind of paste, which is cut

into small pieces of the form in which we see it

brought to us." This passage of the Italian

ought at least to have prevented the Germans
from considering the product as a mineral which

they were to seek in the bowels of the earth; but

illiberal ignorance had thrown discredit on Marco

Polo, and ranked liim among those travellers

whose lies were proverl)ial. At two other places
in India, Guzzerat and Kambaia, Marco speaks
of indigo as an article of extensive manufacture.

Much curious information in regard to the trade,

in this article at the middle of the fourteenth

century, is contained in the works of Francesco

Balducei Pegolotti. At that time indjgo was

imported in leather bags and in chests in th»
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s!\me manner as at present. Altliough for more

tliaii two thousand years its value had been

recognised in Asia, still its use was either ])ro
•

hibited or restrained for a considerable period in

different European countries, under the errone-

ous belief that its colour was fugitive.

About the sixteenth century improvements in

the art of dyeing were attempted in several

European countries. Among the many new
methods employed, some gave greater brilliancy,

others greater permanency to the colours. Some,

however, though they might impose on the eye,

gave but an evanescent beauty of tint
; while

othere subjected the stuffs to pernicious chemi-

cal preparations, whereby their texture was

injured, and they were found " to rot on the

shelves of the shop-keeper." Governments were

in consequence induced to interfere by legisla-

tive enactments, to prevent their subjects from

being imposed upon by
" these false and perni-

cious dyes ;" and prohibited at once the use of

all the new materials which produced only fleet-

ing shades, and which contained, or were sup-

posed to contain, any thing detrimental to the

stuff under preparation. Now, these govern-

ments, to their mistaken views of domestic

policy, united an equally profound ignorance of

chemistry ;
and listening to the reports of the

uninformed or interested, sometimes laid under

onq prohibitory ban the useful as well as the

liurtful. In Germany a decree of the diet, held

in 1577, prohibited under the severest penalties
" the newly invented, pernicious, deceitful, eat-

ing, and cori'osive dye, called the devil's dye, for

which vitriol and other eating substances were

used instead of woad."

In the middle of tlie next century, the use of

indigo was found to interfere with the cultiva-

tion and sale of woad, which had hitherto formed

a considerable branch of industry with the Ger-

mans. A prohibition was therefore issued against
its use in Saxony, and in order to raise a preju-
dice against it in the minds of the people, and

that they might be blinded by the imposition of

a name, it was classed among those sul)stances

already prohibited as devil's dyes, and this pro-
hibition was for some years enforced with great

vigilance and severity. The people of Nurem-

berg, who at that time cultivated woad, went
still farther. They made a law that their dyers
should annually take an oath not to use indigo.

Although the dyers do not scrapie to avail them-
selves in the present day of the superiority of this

colouring matter, the oath is still enforced ; and
this strange unrepealed edict may be classed

among those demoralizing relics of defective

government which take from an oath its sanctity,
and prepare the minds of the people to dread the

penalty, rather than to abhor the crime of per-
jury. The use of indigo was likewise forbidden
in France from 1596 to 1069, when Colbert

I sliowed more enlightened views on the subject,
and the prohibition was repealed.

It was not until after the discovery of Ame-
rica that indigo was obtained in any veiy large

quantities in Europe. The plant from which it

is prepared was found growing wild in most of

the tropical parts of the western hemisphere.
Its application was likewise well known. We
learn from the authority of more than one tra-

veller, that the Aztecs, the unfortunate abori-

gines of Mexico, were well aware of its value as

a Aye, and that it was commonly employed by
tliem in giving a beautiful hue to tlieir cotton

fabrics. During the last century the cultivation of

indigo has been almost entirely neglected by the

Spanish Mexicans, from the preference given in

Europe to the indigo of Guatimala, or central

America, and the failure of the native cotton

manufacture, in which it was principally used.

Since the Mexicans have shaken off the Spanish

yoke, their commercial and agricultural pro-

sperity has become a subject of more rational

interest and attention. Attempts are now there-

fore being made to revive, among other branches

of industry, the cultivation of indigo. A little

is now grown on the western coasts, and it has

been introduced into the valley of Cuautla. In

some parts, which are hot and marshy, it is a

natural production of the soil.

Tlie indigo of Guatimala was long prized as

the best, and although this plant was cultivated

in the West Indies and other parts of America,
none ever approached to the excellence of that

of Guatimala, which was long rated in commerce
as of unrivalled quality. This plant was much
cultivated in the French West India islands, and
the government of the parent country took so

great interest in its improvement, as to appoint
scientific men to investigate its preparation, and

to point out in what manner it was susceptible
of improvement. It does not appear, however,
that these exertions were attended witli any very
beneficial results, and although much was sug-

gested, perhaps no real, certainly no very impor-

tant, improvements were introduced in the mode
of preparing indigo. That prepared by the

French still ranked lower, though next in qua-

lity to the produce of Guatimala.

This plant was for some time cultivated in

great abundance in Jamaica, forming one of its

principal articles of exportation ; but a tax hav-

ing been laid upon it, the culture of sugar
became a more profitable branch of agriculture.

Indigofcra was found growing spontaneously in

Carolina in the year 1747, and so abundantly,
tliat 200,000 lbs. were shipped to England, and

sold at a very good price, though it was not quite
so well prepared as the Frencli indigo ;

its far-

ther cultivation in North America has not, how- ^
ever, been very extensively prosecuted. M

In the year 17B7 another source for the suj)ply
~
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of Iiirligi) was opsiipcl l)y tlic Frencli, who then

began to import cotton and indigo from their

SLittlemcnt at Gorce, on the coast of Africa. This

dye was pronounced hy the English dyers to be

almost equal to that of Guatimala, and superior
to every kind of West India indigo.

England,though nowoccupying so commanding
a position in the commercial and manufacturing
world, was for a long time slow not only in ori-

ginating inventions and improvements, but even

in adopting those of other nations. A long

period elapsed after the discovery of America,
before indigo began to take its rank among the

most useful ingredients of the English dye-house.
Richard Hakluyt, at the close of the sixteenth

century, mentions it as an object deserving of

inquiry, as at that time it was not known in

this country what plant produced the indigo.
Instructions were therefore given to discover

whether "
Anile, that blue colour, be a natural

commodity, or, if it be compounded of an herb,
to send the seed or root with the order of sow-

ing." The French name of indigo is miil
;
it is

known under that term, or simply nil, in South

America, wdience it was adopted by the French
and Portuguese. It is remarkable that Nile is

the Arabic name of the same plant. The name
by which it is designated in English is evidently
ft corruption of the ancient indicum, but on its

first introduction into England from America, it

was usually known as anil. In Chinese it is

called Hen haam, which signifies sky blue.

Indigo from America was for a long period

very superior to that obtained from the East
;

and although this dyeing ingredient was recog-
nised in commerce as coming from the East

Indies, it was imported thence in small quanti-

ties, and of so indifferent a quality, as not in any
way to compete with the western production.

Scarcely twenty years ago, this was the relative

position of the indigoes from America and Asia.

Since then the judicious and spirited exertions

of a few enlightened individuals, have shown,
that by careful cultivation and preparation, its

character might be essentially improved in the

British possessions in India. At the present

day this article ranks among the most important
objects of our commerce with the East Indies,
while its quality has been raised far above that

received from South America.

Iniligo has long been cultivated in .Spain, but

is on the decline in that country, owing to the

more favourable circumstances attending its cul-

ture in the East and West Indies. During the

reign of Bonaparte, and his attempted restric-

tions of commerce, it was also tried in the south

of France and Italy, but proved a failure.

The colouring matter is obtained from the

whole plant. There are two modes used for its

extraction—it is fermented, or it is scalded. The
first method is universally practised in South

America and the West Indies ;
and almost

wholly by the English factors in the East.

In an indigo house, where the fermenting

process is pursued, the chief apparatus consists of

three wooden vats of different sizes, placed on

different levels, so that the contents of the first

may flow into the second, and those of the second

into the third. The plants, on being cut, are

laid in the first or steeping vat, in sufficient

quantity to fill it without receiving pressure,

and water is poui'cd over them until it rises about

three inches above the level of the top plants.

A frame of heavy wooden bars is then laid on

the vat to prevent the plants from rising when
in fermentation. This state is generally induced

in less than eighteen hours. The contents swell

and foam; large bubbles of gas are formed, which

on being disengaged appear of a lively green,

and tinge the whole vat of the same colour.

When at the highest, the fermenting mass is

covered mth a brilliant copper-coloured scum,
which passes into violet towards the end, but

the pulp and liquor remain green. The gas

given off during the process is inflammable.

The heaving of the scum is so powerful as often

to lift up the heavy wooden frame above men-
tioned. This fermentation is carried on for the

purpose of extracting all the grain or colouring
matter from the plant, and it is a nice point to

ascertain the exact period when it ought to

cease. If the fluid be drawn oflr too soon, much
of the pulp is left behind, and if too late, the

tender tops of the plant occasion putrefaction,

by which all the dye is destroyed. Many plans
have been suggested to discover to a scientific

certainty the most advantageous degree of fer-

mentation. Experiments were made at St

Domingo, when the French possessed that island,

under the sanction and encouragement of the

Chamber of Agriculture; hut the unsatisfactory
result only served to convince practical men that

they could not with safety trust to any test save

that of experience. In order to ascertain the

state of fermentation, it was recommended to

dip a pen, at intervals of every quarter of an

hour, into the contents of the vat, and to make
with it a few strokes on paper : wdien the marks
thus made are colourless, it is the proper period
for arresting the fcnnentation. Much practical
skill is required in seizing on this moment, in

which the fermenting mixture assumes the

appearance of a liquor, holding in suspension
a distinct green pulp, which by slight agitation

speedily and completely separates and falls to

the bottom, leaving a clear gold-coloured super-
natant fluid. The whole of the turbid green

liquor is then discharged from the steeping vat,
and passes into the second vessel. The first

vat is then immediately cleansed, fresh plants
are throvra in, and the work proceeds without
intermission. Tlie refuse matter is carefully
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removed from the house as soon as taken out.

The noxious odour of this refuse occasions the

peculiar unhealthiness incident to the occupa-

tion.

As soon as the liquor is received into the

second vat, it is violently beaten by the repeated

fall of wooden buckets, full of holes, and fixed

to long handles moved by manual labour or

other power. A more complicated mechanical

contrivance is sometimes employed. This agita-

tion of the parts, by cliecking any farther fer-

mentation, prevents putridity, and especially

promotes the separation of the grain, as it is

technically called, or the dark coloured granular

pulp, which is the iudigo. Tlie whole of the

liquor and of the pulp change during the process

from green to deep blue. A large quantity of

air-bubbles are also expelled by the beating.

Lime-water is most usually added at this time,

as it greatly assists in the formation of the grain.

When the grain, on being left in a quiescent

state for a brief period, separates readily from

tlie liquor which holds it suspended, the agita-

tion is stopped, and the grain slowly subsides.

The same degree of nicety is required to discover

the exact point for the cessation of agitation as

for determining that of fermentation. If too

little beaten, the grain will not be sufficiently

separated; if too nmch, a second fermentation

would be excited, which would alter the dye,

spoil its colour, and make what is called burnt

indigo. From time to time, therefore, a little is

drawn off and examined.

When the grain is precipitated, the liquor

floating on the top is drawn off by means of

cocks, and suffered to run to waste; care being

taken to avoid mixing it with any brook or

cattle pond, as it contains poisonous qualities

vhich would be fatal to animals who might
drink it. The thick pulpy matter is then dis-

cliarged into the third or lowest vat, and after it

is still more disencumbered of supei-iluous water,

it is laded into common sacks. These are hung

up that the water may drain off', the indigo itself

being too thick to pass through. After draining

it is transferred to small wooden boxes, where

it is farther dried by exposure to alternate sun

and sliade.

In the indigo factories of Bengal, some part

of the moisture is driven off by the direct appli-

cation of fire heat. This is done after the

colouring particles liave been separated from the

solution by beating. The indigo is then removed

from the agitation vat into a boiler, the bottom

only of which is of iron, while the sides are

built up of solid masonry. Of course only this

bottom can be exposed to tlie action of tlie fire,

by which circumstance the efficiency of the

vessel is importantly diminished; fuel is wasted,

because tliat portion of the heated air wliich

sJiouid apply to the sides, is prematurely drawn

off into the chimney; time is lost, since the fluid

will necessarily impart to the masonry a portion

of the heat which it is made to imbibe; and, for

this last reason, the liability of the indigo to

the far greater evil of charring is much aug-

mented. If a better aiTangement were provided

for this purpose, the process would be materially

simplified, and might be carried farther than is

now consistent with prudence. ,

When the indigo is brought by this means to

that degree of consistence wliich is safely prac-

ticable, tlie thickened fecula is transferred to

largo cloths wherein the evaporation is further

continued by exposure to atmospheric influ-

ence.

This intermediate operation of boiling is con-

sidered to be beneficial in arresting a second fer-

mentation of the fecula, to wliich it is sometimes

liable during the process of draining, wliile the

farther advantage is obtained of holding in solu-

tion the gummy and other matter unavoidably

extracted with the colouring matter. This

extraneous part thus passes off with the water,

and leaves the indigo in a purer state. The

superior quality of the Bengal indigo is attri-

buted to this method of preparation.

If dried hastily in the sun it is apt to become

brittle. When all moisture is expelled, and the

substance is quite solid, it is cut into square

cakes. The process is not yet, however, com-

pleted. If exported in this state it would

speedily become mouldy; a second fennentation

is therefore necessary. To produce this the

cakes are heaped in a cask, and simply suffered

to remain there for about three weeks. During

this time they undergo s. degree of fermentation;

they become heated, moisture exudes from the

surface, a most disagreeable odour is emitted,

and finally the cakes are covered with a fine

white meal. They are then taken out and dried

in the shade for five or six days, when they are

in a fit state to be packed for exjiortation.

The second method by scalding, instead of

fermentation, was first proposed for adoption by

Dr Roxburgh, and its great advantages over the

usual process were forcibly pointed out. The

method of obtaining the colouring matter, how-

ever, by boiling the plant was by no means the

invention of Dr Roxburgh, although that

gentleman has the merit of investigating scien-

tifically the peculiar nature <ind properties of

indigo, and of adopting and recommending a

treatment of it in accordance with his more

enlightened views on the subject. Tlie Hindoos

and the Egyptians both pursue this apparently

more simple process.

In Egypt tlie plants are dried previously to

being put into an earthen jar with hot water.

Tliey are then worked witli a palm branch, in

the manner of churning, until the whole of the

colour is pressed out. Tli(t liquid is next strained
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through the I)avk of a tree into another jar.

It is left there for eight or nine diiyg, during
which time part of tlie water escapes hy trick-

ling through a small aperture half way down
the side of the containing vessel, leaving the

sediment at hottom. This residuum is after-

wai'ds poured into a hroad hut very shallow hole

formed in the sand, which absorbs the remaining

liquid, and leaves the indigo in solid cakes on

the surface.

The Hindoo method at Ambore is somewhat

similar, though more elaborate. The plants are

first boiled in earthen pots of about eighteen
inches in diameter, disposed in the ground in

excavated ranges, from twenty to thirty feet long,

iind one hroad, according to the number used.

When the boiling has extracted all the colouring
matter ascertainable by the colour exhibited, the

extract is immediately poured into another small

jar fixed in the ground for its reception, and it is

then filtered through a cloth, and laded by means
of small pots into a larger jar disposed in adjoining

liigher ground. The cbntents of the larger jar,

when three-quarters full, are agitated with a

split bamboo extended into a circle, having a

diameter from tliirtecn to twenty inches; this

lioop is twisted with a sort of coarse straw, witli

which the manufacturer proceeds to heat or agi-
tate the extract until a granulation of the fecula

takes place. This operation occupies nearly

three-quarters of an hour. A precipitant com-

pound of red earth and water,* about four quarts,
is poured into the jar. The whole stands during
the night; in the morning the supernatant liquor
is drawn off through apertures in the side of the

jar, the lowest reaching to within five inches of

the bottom, thus leaving just sufficient space to

retain the fecula, which is taken out and dried

in bags.
The method by scalding has only been very

partially adopted among the English in the East;
tlie dyers of this country not reporting fiivour-

ably of indigo thus made. It is said that it

contains much less colouring matter than that

obtained by fermentation, and that the dye pro-
duced is not so pennanent.
The indigo factories in the East Indies are

conducted very differently from those in the

West, on account of the dissimilar circumstances
of the population of the two countries. In the

West Indies the indigo plantations, and the

works connected with its preparation, are all the

same property, and under the same superinten-
dence. In Bengal and other of the British

possessions in India the cultivation is exclusively

• This red earth and water debase the indigo. In
the northern parts of the coast of Coromandel the
natives use a cold infusion of tlie bark of the jambo-
lonj? tree (jamholifera pedunculata)^ which is a very
powerful astringent to precipitate their indigo. This

indigo is of a very good qnality.—Z)r lioniuty/i.

left to the Ryots, or native farmers, who are

j)rovided with seed liy the factor, and bound to

deliver at a certain rate of price the whole of

tlie plants produced from tliese seeds. The cul-

tivators, in consequence of failures in crops, or

other accidents, too frequently require advances

from their employer; and thus, though nominally

free, they are in reality subjected to him, and

compelled to raise the indigo exclusively for the

supply of h is factory. These factories are generally
on a very large scale, by which a much gi-eater

quantity of colouring matter is produced, than

would result if natives were employed in its

preparation as well as in its cultivation. It is

calculated that in the European metliod one man
can bring to issue one vat, containing fifty bundles

of indigo plants, which, according to quality^
will afford from ten to thirty pounds of indigo;
whereasby the Indian method, one man employed

during the same time will produce only one

pound of indigo.
The extensive indigo factories are nearly

always remote from the seat of tlie English

precedencies. The superintendence of an esta-

blishment is seldom intrusted to any but one of

its proprietors; who, entirely excluded from the

society of liis countrymen, consents to many
privations, with the hope that in a few years he

may reap sufficient wealth to ensure to his future

life those enjoyments for whoso possession he has

been willing to sacrifice, as it were, a part of his

existence. As soon as he has accomplished this

end, he usually resigns his situation to a junior

partner, who pursues the same couree.

These expectations are not, however, always
fulfilled. The profits of an indigo property are

in some seasons greater than those afforded hy
almost any other investment. One acre of rich

land, by proper cultivation and management,
may be made to yield annually 500 pounds of

indigo, and in some years indigo of the best

quality has in England been as high priced as

eleven shillings per pound. According to both
Edwards and Stcdman, 300 pounds are produced
on ordinary land, and the labour of four persons
is required for the cultivation of five acres, and
the subsequent preparation of the produce.
The large returns consequent on favourable

crops, and the high prices of the home market
for a few successive years, lead to the belief that

the profits will always be thus excessive; and

although the frequent and disastrous casualties

which follow tlicse periods of prosperity, should
excite doubts as to the realization of all the

extravagant expectations which are so sanguinely
indulged, yet the confidence which each person
has in his own peculiar "luck," or superior
management, too readily induces him to become
a participator in the cares and hopes of an indigo
factory.

It might be supposed that establishments thus
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superintended liy persons who are deeply inter-

ested in their success, would be conducted in the

best possible manner; while improvements would
be continually suggesting themselves, by which
favourable results might be attained with greater

certainty. Surprise must therefore be excited

when we find that very little scientific know-

ledge is engaged in the pursuit, and that the

whole is arranged and conducted by means at

variance with philosophical principles, a due

attention to which might often produce totally
different results.

Until within the last few years, since the

appointment of Lord'William Bentinck as gover-

nor-general of India, Europeans were not allowed

to take the land in their own hands for agricul-

J;ural purposes, and they were therefore of neces-

sity dependent on native industry for the pro-
duce of the soil. The cultivation of indigo was

thus left to the care of the indolent and preju-
diced Hindoo, who from age to age is found

obstinately pursuing the same track, without

deviation or improvement, making no attempt
to discover the cause, or atrest the progress of

those ravages so often fatal to his whole crop,
but which the superior intelligence of skilful

European agriculturists might perhaps success-

fully combat.

The uncertainty of this production, though
in the present day more known and felt in tlie

East, was equally great in the West Indies dur-

ing the time when its cultivation formed there

an object of importance. In a statement of the

comparative advantages of different crops, Mr
Edwards, after dwelling on the extreme produc-
tiveness of indigo, thus continues :

"
Unhappily,

however, the golden hopes which speculations
like these have raised in the minds of thousands

have vanished on actual experiment like visions

of the morning. I think I have myself, in the

course of eighteen years in the West Indies,
known at least twenty persons commence indigo

planters, not one of whom has left a trace by
which I can now point out where his plantation
was situated, except perhaps the remains of a

ruined cistern covered by weeds and defiled by
reptiles. Many of them too were men of know-

ledge, foresight, and property. That they failed

is certain, but of the causes of their foilure I

confess I can give no satisfactory account. I

was told that disappointment trod close at their

heels at every step. At one time the fermenta-
tion was too long continued, at another the liquor
was drawn off too soon. Now the pulp was not

duly gianulated, and now it was worked too

much. To these inconveniences, for which prac-
tice would doubtless have found a remedy, were
added others of much gre.iter magnitude,—the

mortality of the negroes from the vapour of the

fermented liquor, the failure of the seasons, and
the ravages of the worm. These or some of

these evils drove them at length to other pursuits

where industry might find a surer recompense."
To this melancholy statement may be added

the fact, that of all the productions that have

been made objects of great commercial specula-

tion, not one has of late years so tended to swell

the sad list of bankruptcy and ruin as indigo.

The prepared indigo of commerce is usually

imported in square, or oblong cakes, of an intense

blue colour, approaching to black. The specific

gi-avity of the best quality is small. It has a

peculiar and disagreeable smell.

There is no article of commerce which fluctu-

ates more in its price, and is of greater variety

of quality than indigo. It is distinguished

according to its different shades of colour, arising

from the manner of its preparation, and the

proportion of foreign substances with which it

is mixed. The principal shades are blue, violet,

and copper colour; the blue being the best

quality. These are again subdivided into fine,

good, and middling. The indigo which is

imported from different countries is knovra in

commerce by its relative value, and accordingly

there are no less than twenty-four kinds in the

English market, each bearing a different price,

varying through all the intermediate proportions

from 8s. Gd. to 2^. per lb,; Bengal is the best,

and Manilla indigo the worst in quality. In

18.31, 7,307,313 lbs. of indigo were importtd
into England. The duty on that coming from

Britisli possessions is Sd., on other sorts 4rf.

per lb.

However carefully indigo may be prepare<l,

there are always more or less of impurities mixed

up with it. The relative quantity of these is

ascertained by the specific gravity of the indigo,

which is lighter in proportion to its purity.

Bergmann found that the best indigo which he

could procure contained more than half of

extraneous matter, being in these proportions :
—

Pure indigo .
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it completely. Sulphuric acid dissolves it, and

causes it to acquire a more livel}', though a less

dui'able colour than it naturally possesses. This

peculiarity has been taken advantage of by the

dyers, and sulphate of indigo, under the name
of Saxon blue, is a well known ingredient of

the dye-house. Its application was first discov-

ered and carried on in Saxony in the year 1740,

whence its name. That powerful chemical

agent, chlorine, instantly decomposes indigo.

This valuable dye has a strong affinity for

almost every species of fibrous texture, whether

animal or vegetable; it can therefore impart to

all descriptions of stuff a very permanent colour,

without the assistance of a mordant. By the

superiority and richness of its dye, the facility

with which it is worked, and the other advan-

tages attending its employment, indigo has nearly

superseded the European woad as a first colour;

woad being now rarely used except as an auxil-

iary. Indigo can only be applied as a dye in a

state of solution, and must consequently be

deprived of its oxygen, to be rendered again
soluble in water. Ingredients therefore, having
a strong affinity for oxygen, ai-e mixed in the

vat together with the indigo, whereby it is again
held in a state of solution. To produce this

effect, the dyers usually employ protoxide of

iron, to deoxidize it, and lime water to render

it soluble in its yellow green state. Bancroft

considers that its colouring matter is somewhat

. injured by this process, and supposes that the

very durable blue dyes of some nations, in

different parts of Asia and Africa, are derived

from the indigo plant employed when the colour

is first extracted by steeping and fermentation.

1'he Chinese are said thus to apply this dye, and
the Africans use it in a way nearly similar. Mr
Clarkson has remarked that the dyes of Africa

are superior to those of any other part of the

globe. The blue produced there is so much
more beautiful and permanent than that which
is extracted from the same plant in other coun-

tries, that many have been led to doubt whether
the African cloths brought into this country
were dyed with indigo. It was believed that

this vivid and permanent African colour, which
obtained more lustre by repeated washings, must
have been derived from some other plant, or

extracted from some of the woods of the country
celebrated for imparting beautiful colours. It

has, however, been clearly ascertained, that the

balls of indigo, prepared by the Africans, are

simply the leaves rolled up. Two or three of

these balls have been procured, and subjected to

chemical examination.

M. Adanson, in noticing the indigo cultivated

by the negroes in Senegal, observes that these

people do not take much trouble to draw the

dye out of the plant. The leaves are gathered
at any time in the year, and merely pounded in

a mortar till reduced to a paste. This paste is

made up into leaves in order to be preserved dry.

When required for use it is dissolved in a kind

of ley, made of the ashes of an unctuous plant
which gi-ows in the fields, and is called by the

natives rhemi,—in this, the cloth to be dyed is

immersed. It is supposed that indigo in this

state, will keep as long as that which has received

the usual preparation; but the enhanced expense
of freight caused by the much greater bulk of

the article thus simply prepared, is perhaps a

sufficient objection to its importation in that

form.

Indigo is imported into England at a duty of

threepence per pound for that grown in British

possessions; the addition of another penny per

pound is placed on that coming from foreign

ports.

The average quantity of this substance annu-

ally imported, for the last five years, is 27,342
chests of East Indian, weighing from 2 to S

cwt. each; and 3,151 serous, Spanish, weighing
about 250 lbs. each; a considerable portion of

which is re-exported to the continent of Europe.
Another species of indigo was discovered by

Dr Roxburgh, to which he gave the name of

cterulea, from the beauty of its colour. It is an

erect shnibby species, growing naturally in some

parts of India, on dry, barren, imcultivated

grounds, to the height of from one to three feet,

and still higher in a better soil. It mainly
resembles the indigofera argentca, somewhat

differing from that plant in the shape and growth
of its leaves. A much finer indigo of a lighter

colour was obtained from it, and in a larger pro-

portion, than from the common plant. Eight

pounds of these leaves gave two hundred and

forty grains of indigo. Another species of indigo,

called by Thunberg the indigofera arborca, was

cultivated by the Dutch colonists at the Cape of

Good Hope.
In the year 1792 Dr Roxburgh transmitted

home a sample of indigo prepared from the leaves

of a species of rose bay, which he distinguishes

by the name of nerium tinctorium. From the

excellent quality of this indigo, and other advan-

tages attending its cultivation and preparation,

it might have been supposed that the nerium

indigo would quickly have become an article of

commerce, and have been in much request among
our dye-houses; but it has not yet taken its place

among the imported eastern productions, though
it should seem that the extensive cultivation of

this tree would be attended with much less

labour and cost, and offer a gi'eater certainty of

profiti»than the common indigo plant.

The nerium grows plentifully throughout the

Camatic, and in every part of the Circars where
there are hills and mountains, being an extent

of about a thousand miles in length. Near
inhabited places it is so often cut down for firo
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wood, tliat in such situations it is alwaj's found

in the state of a very small tree, or a large bush.

But when suffered to reach its full growth, it

attains to the height of from eleven to fifteen

feet up to the branches. Its trunk, which is of

an irregular shape, is about a foot and a half to

two feet in diameter. Its bark, when old, is

scabrous, but when young smooth and asli-

coloured. The wood of this tree is remarkably
white and close grained, in appearance resem-

bling ivory. The leaves are oval, pointed, toler-

ably smooth, and of a pale green colour; they
are very numerous, and when full grown, fi'om

six to ten inches long, and from three to four

inches broad. To cause a greater production of

leaves, it should be cut low as the mulberry
trees are for feeding silkworms, and like them,
the oftener it is cut down the greater is its dis-

position to increase. Many shoots issue from

the old stumps, and in the space of one year
these shoots grow to various heights

—from one

to ten feet, according to the nature of the soil

and season. The leaves fall at the commence-

ment, or during the colder part, of the year. In

March, or the beginning of April, the young
leaves together with the flowers first make their

appearance. Towards the end of April, those

wliich were earliest in unfolding attain to their

full size. This period was found by Dr Rox-

burgh to be, the most favourable for gathering
the leaves; about this time also it ceases flower-

ing, and many of the seed vessels become per-

fectly formed, though the seeds do not ripen
until January or February. The leaves remain

in a fit state for gathering until about the end of

August, when they begin to acquire a yellow,

rusty tinge, and are gradually cast. The colour-

ing matter resides in the leaves alone; all trials

toextract any from the twigs proved unsuccessful.

Indigo is prepared from these leaves in the same
manner as from the indigo plant by the scalding

process. The leaves of the nerium, unlike those

of the common indigofera, will not yield their

colour to cold water, but by hot water it is readily
extracted. Hard spring water is found preferable
in increasing the quantity and improving the

quality of the indigo. After being exposed to

the action of the fire for about three hours, the

leaves begin to assume a yellow hue, then the

scalding has been sufficiently pursued, and as the

agitation and precipitation do not consume a

longer time, the whole process is very speedily

completed. From two to three hundred pounds
of green leaves yield one pound of indigo.
Mr Marsden, in his valuable history of Sumatra,

mentions, that the inhabitants of that island

have a kind of indigo which seems to be peculiar
to their country. They call it tarroom akkar.

Totally unlike the common indigo, it is a vine

or creeping plant, with leaves four or five inches

long, in shape like a laurel, but finer, and of a

dark green colour. Its qualities are, however,

precisely the same as those of the common

indigo; there is no difference in their colours,

they are prepared in tlie same manner, and used

indiscriminately, no preference being given to

one above the other, except that the akkar, by
reason of the superior size of its leaves, yields a

greater proportion of sediment.

The people of Sumatra do not manufacture

either sort of their indigoes into a solid substance,

as is practised elsewhere in the East, and in the

West Indies. They merely soak and macerate

the stalks and branches for some days in water,

then boil it, and woi-k with their hands some

quick-lime among it, with leaves of a species of

fern, for fixing the colour. They then drain it

off and use it in its liquid state.

The Japanese cultivate three other plants
—the

polygonum chinense, barhatum, and aviculare, for

the same purpose, and procure from each of them
a beautiful blue colour resembling that from

indigo. They dry the leaves, then pound them
and mix them up into small balls or cakes, which

are sold in the shops ready for use. Wlien they
are to be used they boil these cakes in water,

adding some ashes to the decoction. This liquid

dye is equally available for linen, silk, and

cotton.

WoAD CisatisiinctoriaJ. Natural family cra-

cifera ; class tetradynamia, of Linnaeus. This

Woad.

plant was at a very early period employed as a

colouring matter by the ancient Britons. It was

anciently called glastum from the Celtic word

glas, blue, whence Glastonbury derived its name.

The ancient Britons, when first invaded by the

Romans, were in the practice of staining their

bodies of a blue colour with some preparation of

this substance; thence also is supposed to be

derived the name Briton from the celtic Iritho,

paint.
This plant was also believed to destroy, by its

simple application, all roughness and inequali-

ties of the skin. Pliny, in his description of

it, while he notices its use by the dyers,

chiefly dwells upon its medicinal qualities. This

plant is biennial, having a large woody root,

which penetrates deep into the ground. Tlie

J
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st.'in is from three to four feet higli, aiiJ about

li.'tif an inch in diameter, dividing into several

hranchcs, wliicli are loaded with many leaves of

a lucid jjreen colour, and sitting close to the

stalk. They are thick, and of a long oval form,

terminating in obtuse points, generally about a

foot long, and lialf a foot broad in their widest

part. Tlie brancdies are surmounted by small

yellow flowers, disposed in panicles ; these appear
in July, and arc succeeded by sseds, which come
to maturity in September. The soil in whicli

this plant succeeds liest is a gentle hazel loam,
^vhose parts will easily separate; that is, a medium
between a light, sandy, and a stiff, moist soil.

'I'liree or four crops are usually obtained in one

j'ear. Tlie first when the stems begin to turn

yellow and the flowers are about to appear ; the

others at successive intervals of six weeks, or

more, according to the temperature of the

climate. Tlie two first gatherings render the

best woad. The plants are mowed down with

a scythe, and as soon as collected are washed in

a stream of water, and dried in the sun. The
desiccation must be rapidly performed; if the

season be unfavourable, and the woad be exposed
to rain, it will run the hazard of being spoiled.
A single niglit is sometimes sufficient to turn it

black. Immediately on being dried from the

effects of the washing, it is conveyed to a mill,

resembling the oil and tan mills, and is ground
into a smooth paste. If this process were defer-

red for any time it would speedily putrefy, and
emit an intoleraljlc and unwholesome odour.

Tills paste is laid in heaps, wliicli are pressed
close and smootli, and then covered to protect
them from rain. A lilackish crust is soon formed

on the outside, which, if it happen to crack, is

carefully reunited. Should this be neglected,
little worms would be produced in tlie cracks,
and the woad lose part of its strength. After

remaining thus covered a fortnight, the heaps
are opened, and the crust rulibed and mixed
with the inside. Tliis matter is tlicn formed
into solid lialls, whicli are pressed into a com-

jiact substance in wooden moulds. Tliese balls

a' c dried upon hurdles; if exposed to the sun

they turn black on the outside, but in a sheltered

place tliey become of a yellowish hue. Dealers

in this commodity usually prefer the first,

though it is said that there is really no material

difi"erence between the two descriptions. Good
balls are distinguished by their superior weight,
and by exhibiting, on being rubbed, a violet

colour within.

These balls require a farther preparation
before they can be converted to the purpose of

dyeing. They are first beaten with wooden
mallets on a brick or stone floor, until they are

reduced to a coarse ])Owder. This is heaped up
into the middle of the apartment to the height
of about four feet, space being left to allow a

sufficient passage round llie si<los ; it is then

moistened with water, which speedily induces

fermentation, and thick fetid fumes are emitted.

The heap is daily moistened and stirred about

witli shovels, for the space of twelve days, after

whicli period it is moved loss frequently, and

without being watered. At length it is made
into a heap for the dyer. Dr Bancroft observes,

that the proper mode of conducting the fermen-

tation, and tlie exact time at which it ought to be

stopped, still remain so uncertain, that those who
make it their business to prepare woad have no

decided facts or indications to govern their man-

agement in this respect ;
and the goodness of any

particular quantity can never be ascertained

otherwise than by actual use. The powder thus

prepared gives only brownish tinctures of differ-

ent shades, to aqueous, spirituous, or alkaline

menstrua ; rubbed on paper it communicates a

green stain. If the powder be diluted with

boiling water and allowed to stand for some

hours in a close vessel, then with the addition

of about one-twentieth of its weight of newly
slacked lime, on exposure to a gentle heat, with

frequent stirrings of the fluid, a fresh fei-mentation

takes place, a blue froth rises to the surface, and

the liquor, though it appear itself of a reddish

colour, dyes woollen of a green colour, which,
like that from indigo, changes to a blue, as soon

as exposed to the atmosphere. Its nature is

very similar to that of indigo in every respect,

and experiments have been made which prove

the identity of their colouring matter. If the

woad plant be prepared like the indigofera,

indigo will be afforded, though in a much less pro-

portion than that obtained from the exotic plant.

To raise the plants with good large leaves a

rich soil is requisite, and a culture nearly similar

to that used in raising turnips. The seeds are

sown in July, and the. plants when they come

up are weeded and thinned. Next July, or

earlier, the first crop of leaves may be gathered,

and two or three others will be obtained during

the season. If left beyond two years they wiU

run to seed, and yield but small leaves.

The average produce from an acre of land is

about one ton of woad; in very favourable

seasons sometimes one and a half ton are

obtained. It requires change of soil ;
the best

land is injured by being sown more than twice

successively with woad. It is imported into

England at rather a heavy impost duty of Ss. per

cwt., its price being from 18^. to 20s. the cwt.

Woad affords a substantive blue colour,

extremely durable and substantial, which may
not only be reduced to many different shades,

according to the quantity employed, but is like-

wise of great use in dyeing and fixing many
other colours.

For many centuries it has been an ingredient
of great importance with the English dyers. So
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early as the j'ear 1198 we find it in very exten-

sive use, and it continued an article of increas-

ing trade until the introduction of indigo, when,
as it has been already observed, woad began to

decline in consideration. Its natural colour is

a deep blue, almost approaching to black. In-

digo affords a much more lively and pleasing
hue, while it contains, beyond all comparison,
a proportionate greater quantity of colouring
matter; but it is less permanent than woad,
which is therefore still used in conjunction with
that and other dj-es, but now seldom employed
by itself. Its price has been lowered by its

lessened consumption, and consequently there is

not so much inducement held out for its careful

cultivation and preparation. The colour now
sold is consequently much inferior to that for-

merly prepared ; and it is supposed that a more
careful management might be productive of

great improvement in this dye.
Woad is cultivated in the Azores and the

Canary islands, in Italy, in Switzerland, and in

parts of Germany and of Sweden. It is like-

wise indigenous to England, and is very exten-

sively grown in Lancashire, where it much used.

This plant is also cultivated and prepared in

various parts of France. That of the southern

departments is the most esteemed, and is distin-

guished by the name of pastel. Another species,
the isatis lusitanica, is grown in Portugal and

Spain. This differs from the isatis sativa in

being of smaller growtli, and having narrower
leaves. A species of woad, apparently the same

plant as that used by the dyers, is found grow-
ing wild in some parts of France, and on the

coast of the Baltic sea.

Red Saundebs Wood (pterocarpus santa-

liniis). Natural family leguminosoe; diadelpMa,

decandria, of Linnseus, This is a large tree,

sending off lofty alternate branches, and covered

with rough bark resembling that of the common
alder. The leaves are alternate, oval, and grouped
three together. The flowers are yellow, papil-

ionaceous, and grow in spikes from the axillse of

the branches. This tree is a native of the East

Indies, and is found chiefly on the Coromandel
coast. Its qualities were first ascertained by
Konig, who sent a specimen and description of

it to the younger Linneus. The wood is solid

and compact ; on the outside it appears of a dull

muddy red, approaching to black
;
within it is

of a brighter red, but becomes brown on expos-
ure to the air. This wood is never employed
without being pulverized. It is slow of impart-
ing its colour to water, but yields it readily to

alcohol. It does not produce much colouring
matter when used alone, but this is a permanent
dye. Its colouring matter is found to dissolve

much better when mixed with astringent sub-

stances, such as walnut-peels, sumach, or nut-

galls. With a solution of this in diluted Bpirit,

and on a tin mordant, Volger produced a poppy
red

;
on alum, a scarlet ;

on sulphate of copper,

a crimson ; and on sulphate of iron, a deep vio-

let colour.

A very trifling importation of this wood is now
received into England. The duty charged upon
it is Is. per ton. Its price varies from ;£18 to

£19 per ton.

The people of Sumatra, who have great skill

in extracting and imparting dyes, and who are

in possession of a vegetable black dye which is

said to be much wanted by us, derive good red

colouring matter from several other trees and

shrubs.

From the outer parts of the root of a tree,

Cmorinda citrifolia), by drying, pounding, and

boiling them in water, they procure a red dye,
to fix which they employ the ashes yielded by
the burning of the stalks of the fruit and mid-

ribs of the leaves of the cocoa-nut tree.

Oobar is a red wood which they use in col-

ouring their fishing nets. It resembles the log-
wood of Honduras, and, in the opinion of

Jlr Marsden, might be substituted for that pro-
duct.

Mr Marsden remarks, that the Sumatrans are

acquainted with no purple dye, nor apparently
are any of the Indian nations, though the art

is most ancient among them, and some others of

their colours are of unrivalled beauty.
Madder (rubia tinctorumj. Natural family

rtiMace<B ; tetrandria, monogi/nia, of Linneeus.

Madder.

This plant is frequently mentioned by the Greek

writers, who employed its root as a medicine.

The root is perennial, having an annual stalk,

and is composed of many long thick succulent

fibres, about a quarter of an inch in thickness.

It is joined at the top in a head like asparagus,
and runs very deep into the ground. Many side

roots issue from the upper part or head of the

parent root, and they extend just beneath the

surface of the ground to a considerable distance.

It in consequence propagates itself very rapidly,
for these numerous side roots send forth many
shoots, which, if carefully separated in the spring
soon after they are above ground, become so
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many plants. Tliesc roots are covered with a

black bark or rind ; divested of this, tliey are of

a reddish colour, and semi-transparent ; a yel-
lowish pith is found in the middle, which is

tough, and rather of a bitter taste. The whole

has a strong and peculiar smell. From the roots

spring forth many large square-jointed stalks ;

these are weak and unable to sustain their own

weight ; they rise in good land to the height of

eight feet, but if not propped, they creep along
the ground. They are armed with short her-

baceous prickles, and round each joint are placed
in a whorl from four to six spear-shaped leaves

of about three inches in length, and in the broad-

est part almost an inch wide. The upper sur-

face of these is smooth, but the mid-rib on the

under side is armed with rough herbaceous pines.

The branches which sustain the flowers pro-
ceed from the joints ; they are placed by pairs

opposite to each other, having a few small leaves

growing in triplets towards the bottom, and in

pairs as they approach the top. These branches

are terminated by loose branchy spikes of yel-
low flowers, the corollas of which are divided

into four parts, and resemble stars.

The madder plant does not bear flowers until

the second or third year, when they bloom in

June, and are succeeded by berries which con-

tain the seeds. It is propagated by shoots. In
the beginning of August the land is ploughed
in ridges, eighteen inches asunder, and a foot

deep ;
the young plants are placed in these a

foot apart from each other. They thus remain

for two seasons, care being taken to clear them of

weeds. At the latter end of September, when
the leaves are fallen off, the roots are taken up
and dried for market.

Madder grows best in a moderately rich, light,

and somewhat sandy soil. It is a native of the

Levant, and grows thus in Italy, in the south of

France and Holland, in which latter country it

is largely cultivated. Its culture was first intro-

duced into England by Gerard, and subsequently

every encouragement for its cultivation in this

country was held out
; yet although it thrives

well with care, it is found that it can be imported
better and cheaper from abroad.

According to an experiment made near Tours,
an arpent (48,000 square French feet) of ground
produced eight thousand pounds weight of fresh

roots of madder
; but in general not more than

four, five, or six thousand pounds are expected
from the same space.
As soon as the roots are dug up, they are taken

to a place of shelter, so constructed as to admit
the air freely from all sides.

The French distinguish two qualities of mad-

der, that which is prepared from the parent root,

and that from the side shoots
;
the first, when

the roots are not too large, is considered the best.

These two descriptions of root are kept separate

in the drying-house, where they are left for four

or five days, being turned once or twice during
that time, in order that they may dry equably,

and that the earth adhering to them may be

rubbed off. They are then conveyed to kilns

constructed for the purpose, where they are still

farther dried. When the roots are sufficiently

dried outwardly, they are removed to a floor

made as clean as possible, and the outer skin

is then sepaiated by means of thrashing.

This skin is pulverized by itself, and packed

up in separate casks. It is known in commerce

by the name of imdl, and being extremely infe-

rior to the other part, is sold at a comparatively

very low price.

After the outer skin is thus separated, the

roots are again conveyed to the kiln, and sub-

jected to a greater degree of heat than before.

That this heat may not be injurious to the roots,

they are frequently turned, and a current of

fresh air is blown through the kiln, to carry off

the noxious exhalations of the plant,which would

otherwise injure the colour. When the roots

are sufficiently dried, they are conveyed to the

pounding-house to be reduced to powder.
In warm climates madder is prepared without

the application of artificial heat. It results from

this difference of preparation, and perhaps also

from the variety of the plant, that two kinds of

madder are distinguished, which differ in their

dyeing properties.
The roots are ground either between mill-

stones or under knives similar to those of a tan-

bark-mill. After the first milling, the impuri-
ties are separated by means of boulters or fan-

ners. In this state it is so partially cleansed,

that the French call it non-robee ; the residuum

consists of earthy matter, epidermis, and bark.

After a second milling, what is separated is

called mi-robee
;
and finally, after a third milling,

the madder robee, or madder cleared from the

husk, is obtained, and which is of the best quality.

This substance is employed as a red dye, and

also as a first tint for several other colours. The
madder used for dyeing cotton in the East

Indies is in some respects different from that of

Europe. On the coast of Coromandel it has the

name of ckni. It grows wild on the coast of

Malabar
;
the cultivated kind is obtained from

Vaour and Tuccoun, but the most esteemed is

the Persian chat, called also dumas.

The madder imported in considerable quanti-
ties from Smyrna is more esteemed than the

best Dutch madder, which ranks the first of that

grown in Europe. The madder produced in the

lower part of the Rhine is considered by Bcr-

thollet as not inferior to that of Zealand.

This is an adjective dye, but affords a perma-
nent colour to cloth which a few days previ-

ously has been boiled for two or three hours in

a solution ofalum and tartar. The colour which
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it imparts is not so Ijeautilul as that obtained

from kerines or cocliineiU, but being mucli less

expensive, it is extensively employed for com-

mon stufft. Linen takes this dye with more dif-

ficulty than cotton. It is seldom used for silk,

but is one of the most valuable dyeing drugs for

a variety of purposes. It is an agent for dyeing

many colours, and is therefore peculiarly adapted
to the process of calico-printing, since by the

use of different mordants, a variety of hues may
be produced by immersion in the madder bath.

One mordant, in combining with it, precipitates

the colouring matter red, another purple, ano-

ther black, and so of every possible shade from

lilac to black, and from pink to deep red. If a

portion of weld or quercitron be added to the

madder, every shade from brown to orange may
be produced. Tin, iron, and aluminous bases,

as well as other mordants, are used for this pur-

pose, dependent on the colour required. It is a

matter of doubt and speculation with chemists

whether these various colours are produced by
the combination of the colouring principle of

madder Avith the different mordants, by which a

chemical change takes place, or whether several

colouring matters are not really contained in the

substance itself, and severally precipitated or

retained by the varying action of the different

agents to which it may be subjected. It is, how-

ever, certain that it contains at least two distinct

colouring matters, a fawn and a red, and that

the admixtui-e of the former with the latter very
much injures its clearness and beauty. In con-

sequence of this, two kinds of red are obtained

from madder. The first is simply called madder

red, which contains the whole of the colouring
matter. The other possesses far more lustre,

and is much more valued ; it is called Turkey
red, because first obtained from the Levant. Its

superior brilliancy is imparted in consequence of

the red colouring matter being alone preserved ;

and while the tint communicated excels in

brightness, it has the additional and great advan-

tage of extreme durability.

The manner of producing this desirable effect

was for a long period of time a subject of much
interest and inquiry, the process used in Turkey
being enveloped in mystery. The industry of

the French artisans was stimulated by the inter-

est which their government took in the dis-

covery. Yet attempts at imitating this beauti-

ful dye were long fruitless, and when at length

they proved successful, this success was limited

to one or two dye-houses. It was only by very
slow degrees that it came more diffused, and then
each individual who acquired the knowledge,
jealously guarded liis own peculiar secrets which
he had introduced in the process.

At length the Abbe Mazeas piiblished the

result of his experiments on the subject ; and in

the year 17C5, the French government promul-

gated all the infonnatiou which had by its

direction been diligently collected. These

instructions were entitled,
" A memoir contain-

ing the process for the incarnate red dye of Adri-

anople on cotton yarn." lierthellot, Vitalis, and

other eminent chemists, have likewise subse-

quently given an account of the course of pro-

cedure. All nearly agree in the detail, whence

it appears that the process is most elaborate and

tedious. Many different ingredients are used

previously to applying the madder. Oil, sheep's

dung, calf's blood, gall-nuts, soda, alum, and

subsequently a solution of tin are employed, and

the yarn undergoes seventeen distinct ojierations

before it is finally imbued with its rich colouring.

Many of these materials are considered by Dr
Ure as unnecessary, and his opinion has received

the confirmation of an eminent calico-printer,

who assured him that oil and alumina are the

only essential mordants in the process.

It is said that a dilute super-sulphate of potash
is now used with success in France for separating
the two colouring mattci'S.

It was not until the year 1790 that the art of

dyeing the Turkey red was introduced into our

country. At that time M. Papillon, a French-

man, formed an establishment at Glasgow for

carrying on the process. He obtained a pre-
mium from the commissioners and trustees for

manufactures in Scotland, on the condition of

communicating his secret to Dr lilack, it being

stipulated on the Doctor's part that it should not

be divulged for a certain term of years, during
which period M. Papillon was to have the sole

use of, and the benefit accruing from his pro-

cess. The term being expired, the process pur-
sued was published, and found to be very similar

to that already given by the French chemists.

Another species of madder has been cultivated

in France by M. D'Anibourney, who found it

growing wild among the rocks of Oissel in JNor-

mandy. On trial it yielded a dye as beautiful as

that of Smyrna madder, and he was therefore

induced to prosecute its culture. This plant
is rather different from the madder grown in

Holland. Its roots are more slendei-, and of a

less bright colour. They are furnished with few

fibres at their joints, and those joints are farther

apart ; the stalk is not so thick, and the leaves

are narrower, and of a paler green.
In consequence of the impossibility of drying

his roots without fire, M. D'Ambourney was
induced to use them fresh after being well washed
and cleansed. It is estimated that the root of

the madder loses seven-eighths of its weight
when dried and reduced to powder. But four

pounds of the fresh root were found to be as

efficacious as one pound of pulverized madder;

therefore, by this plan, twice as much effective

colouring matter was obtained : besides which

advantage there were many others,
—the expense
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of crt'cting shells and kilns for drying was ren-

dered unnecessary—there was no danger Of injur-

ing the substance hy improper drying, nor was

the cost of a mill for grinding required. Lastly,
the roots did not evaporate or ferment, as is the

case with ])owdered madder if not speedily used;

hut they might he preserved fresh during several

months, hy laving them in a hole three feet

deep, in alternate layers of roots and of earth.

Koots are now imported in largo quantities into

England, and obtain a proportionate higher

price than the prepared madder.

In 1804 the gold medal of the society for the

Encouragement of Arts, &c., was voted to Sir II.

C. Englefield, for his discovery of a pigment pre-

pared from madder. He obtained a fine lake by
many different processes,and found that thecolour

produced from the Smyrna was of a deeper and
richer tint than any prepared from the Dutch
madder. In piirsuing his experiments he dis-

covered that the colouring matter might be

extracted from fresh madder, and thus not only
all the expenses and difficulty attendant on the

process for prepared madder might be avoided,
but the cost of carnage would be one-fourth less

than for the roots; while separated from these

the colouring matter might be kept for any
length of time without danger of being spoiled.

A further advantage would also arise in the

quantity obtained, as all the colouring matter

could he extracted; while in the manner which
the dyers use the roots, a very considerable part
of the colour is left in the refuse matter, and

consequently wasted.

The following is a slight sketch of the method

proposed for obtaining this extract. A given

quantity of the roots ground into a pulp is put
into a woollen hag. This is then triturated in

largo vats filled with a certain relative propor-
tion of water; the friction is continued until the

colouring matter is entirely washed out of the

madder; the water thus loaded with colour is

boiled,
—an iron vessel must not be used, as a

chemical change would take place and the colour

would be spoiled. After being boiled it is poured
into an earthen receiver, and a solution of alum
is mixed with it in given quantities. Then a

certain proportion of a saturated solution of mild

vegetable alkali is added, which causes efferves-

cence, and the colouring matter is immediately
precipitated, from which the supernatant liquor

being drawn off, the colour is readily dried for use.

The average annual importation of prepared
madder in England for the last five years is

f!7,52.5 ewts. Of madder roots 4G,272 cwts.

'J1ie former pays a duty of 2*-. per cwt.; the

latter only Gd. for the same quantity. The
average price of the best madder for the five

preceding years was 83«. per cwt., and of the

best roots 4as. per cwt. It is imported from

Holland, France, and Turkey.

An infei-ior kind of madder, known in com-

merce under the name of munject, is at present

imported from the East Indies into this country.
The average annual import for the five preceding

years is 28,826 bales, each hale weighing 20 lbs.;

the average price during that time being ^is. per
cwt. for the best.

Madder lias the singular property of imparting
its colour to the animal fluids when given along
with food. In this way it tinges the milk, urine,

and even the bones, thus affording a proof that

the digestive process docs not in all cases destroy

the natural properties of the substances taken

into the stomach.

Its use in medicine is now almost entirely

given up. It was supposed to possess diuretic

properties, and- to he a cure for jaundice.
The Safflower (carthamus tinctoriusj. Na-

tural family composites ; syngenesia, (xqualis, of

Linnaeus. This plant is a native of Egypt, and

the warmer climates of Asia. It is likewise

cultivated in the Levant and the southern parts

of Europe. The Chinese have long known its

use, and produce from it their finest red. I'ho

colour called by them hing, which is used by the

Japanese ladies as a cosmetic, is made from it,

and kept in little round porcelain cups. "With

this," says Thunherg, "they paint, not their

cheeks, as the Europeans do, but their lips.

If the paint is very thin, the lips appear red;

but if it be laid on thick, they become of violet

hue, which is here considered as the greatest

beauty.
We obtain it from the East Indies and from

Turkey, that from India being considered the

most valuable. It is cultivated with success in

the gardens of France, but not as an article of

commerce. In Spaini it is grown in gardens as

marygolds are in England, to colour soups, olives,

and other dishes. It is also used by the Polish

Jews in almost all their dishes.

The carthamus tmctorius is an annual plant,

with an upright, firm, smooth stem, of a colour

approaching to white, and of about three feet in

height; this stem is divided at top into several

branches, bearing leaves of an oval form, and

edged with small spines. Each of the branches

is terminated by a large flower head, composed
of several flowerets, all of which are furnished

with stamina and pistils. The flowers are of a

deep red coloiir. This plant is propagated by
seeds, which are sown early in the spring, in

drills, at about the distance of two feet and a

half asunder.

In abouta month the young plants are expected
to appear, and they are allowed to remain undis-

turbed for another month. They are then hoed

and thinned, each plant being left about half a

foot from the other. A second and third hoeing
are given before blossoming. In rich land the

flowers seldom appear till late in autumn, while



312 HISTORY OK TIIK VEGETABLK KINGDOM.

in a poor diy ground tlie plants bloom at an

earlier period, but the flowers of these arc smaller,

and yield a less portion of colouring matter. A
moderately dry and well manured soil is con-

sidered to be on the whole best adapted to the

culture of this plant, especially if the seed be

sown early in February.
The moment the flowerets which form the

compound flowcrsbegin to open, they are gathered
in succession without waiting for the whole to

expand, since when allowed to remain till fully

blown, the beauty of the colour is very much
faded. As the flowers are collected they are

dried in the shade. This work must be carefully

performed, for if gathered in wet weather, or

badly dried, the colour will be much deteriorated.

These flowers contain two kinds of colouring

matter,— the one yellow, which is soluble in

water, the other red, which being of a resinous

nature, is insoluble in water, but soluble in

alkaline carbonates. The first is never converted

to any use, as.it dyes only dull shades of colour:

the other is a beautiful rose-red, capable of dye-

ing every shade, from the palest rose to a cherry-
red. It is therefore requisite, before these flowers

can be made available, to separate the valueless

from the valuable colour; and since the former

only is soluble in water, this operation is matter

of little difficulty.

The flowers are tied in a sack and laid in a

trough, through which a slender stream of water

is constantly flowing; while, still farther to pro-
mote the solution of the yellow colouring matter,
a man in the trough treads the sack and subjects

every part to the action of the water : when this

flows without receiving any yellow tinge in its

passage, the washing is discontinued, and the

safflower, if not wanted for immediate use, is

made into cakes, which are known in commerce
under the name of stripped safllowcr. It is

principally used for dyeing silk, producing

poppy-red, bright orange, cherry, rose, or flesh-

colour, according to the alteratives employed
in combination. These are alum, potash, tartar,

citric acid, or sulphuric acid.

A smaller variety of the carthamus is culti-

vated in Egypt, where it forms a considerable

article of commerce. " The dyes the Egyptians
use," says Volney, "are probably as old as the

time of the Tyrians, and they carry them at this

day to a perfection not unworthy that people;
but their workmen, jealous of the art, make an

impenetrable mystery of the process." Hassel-

quist, in his Voyage d'Egypte, describes the

manner in which the Egyptians prepare the

carthamus for use. As soon as the flowers are

gathered, they are squeezed between two stones

to extract all their moisture; they are then
washed several times with pit well water, which
in Egypt is naturally brackish. On being taken
out of the water tliey are pressed between the

hands, and then spread out on mats upon ter-

races; they are covered during the day lest the

drying should be too quickly completed, and

they are exposed to the dews of night. Every

part is turned over from time to time, and when
found to be dried to the proper point, the whole

is taken up and preserved for sale.

The colouring matter from the stripped saf-

flower is obtained by the application of an

alkaline carbonate. On being soaked in a weak

solution of barilla it speedily colours the fluid

of a deep red. When the whole of the colouring
matter is thus extracted and held in solution by
the alkaline menstruum, the infusion is strained.

It now remains to precipitate the colour, for

which purpose acid is added in suflicient quantity
to saturate the alkali emploj-ed. Citric acid or

fresh lemon juice is generally chosen, because it

renders the colour more lively than when in

combination with any of the other acids. The

carbonic acid gas, which is disengaged during
the saturation of the alkali, of course produces
considerable effervescence, and therefore care

must be taken that the acid be added gradually,

and that the dimensions of the vessel are such

as to allow of the ebullition without the liquor

running over. The colouring matter extracted

from the safflowcr being only kept in solution

by the action of the alkali, it is of consequence

separated, as this becomes neutralized by the

acid, and it fixes on the sides and bottom of the

vessel. Most generally, however, carded cotton

is introduced into the fluid previously to the

application of the acid, and as the colouring

matter has more affinity for the cotton than for

the surface of the vessel, it fixes upon that as it

separates from the alkali. It is scarcely possible

wholly to separate the yellow colouring matter

in the first washing, and the part which remains

renders the shade of colour given to the cotton

rather dull, but this is easily removed by repeated

washings. If no cotton is employed the pre-

cipitate appears in the form of a fine powder.
The supernatant liquor is then decanted, the

colour washed and distributed upon saucers,

where, as it dries, it acquires a coppery tinge;

the rose-red colour is produced as soon as this

is wetted. The resinous part may also be pre-

served in a mass by merely drying the precipi-

tate. It is then called India or China lake. It

docs not communicate any colour to water,
but produces abeautiful red tincture when alcohol

is poured upon it. This colouring matter, mixed
with French chalk, or talc, finely pulverized, is

the substance known under the name of vegetable

rouge.

To render this substance efficient for dyeing,
it must be again held in solution by an alkaline

menstruum, in which the stuffs to be dyed is

immersed, and by the application of the acid the

colouring matter is precipitated on the fabric
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under process, in a similar manner to that by
which it was retained on the carded cotton.

Safflower is imported into England from India

and Turkey : the Indian is very much superior,

being nearly double the price of the Turkish.

It is admitted at the trifling duty of Is. per
cwt. The average annual importation for the

last five years has been 2,942 bales, each weighing
one cwt. The average price of the best during
that time was £8 17s. per cwt.

In Germany this plant is cultivated pretty

extensively on light land well pulverized. It

is sown in rows about eighteen inches distance,
and afterwards thinned to three or four inches

apart in the row. In September the plants

begin to flower, and the field is then gone over

once a week for six or seven weeks, to gather
the expanded florets, which are dried in a kiln

in the same manner as true saff"ron. Turkeys
and geese are said to feed greedily on the seed,
and soon fiitten on it.

St John's Wort fh/pericum perforatum;)
polt/adelphia, polyandria, of Linnseus. This

plant grows naturally in many parts of Great

Britain, and can be easily propagated by layers
or seeds. It has a shrubby stalk about two feet

high. The branches gi-ow in pairs, shooting
forth in opposite directions. The flowers grow
at the ends of the stalks, and bloom in July and

August. These are succeeded by globular berry-
like capsules of a black colour.

The juice expressed fi-om the tops and flowers

is perfectly soluble in water, alcohol, and vinegar;
a solution in the two former affords a blood-red

coIo\ir, in the latter a fine bright crimson; when
combined with other acids it exhibits a yellow

colour, which proves that it contains two colour-

ing matters, capable of separate solution in dif-

ferent menstrua. If alum, combined with a

certain portion of potash, be used as a mordant,
a bright yellow dye is obtained; by increasing
the quantity of the mordant, the colour some-

what inclines to green, and by the addition of a

solution of tin in nitro-muriatic acid, according
to the proportion used, rose, cherry, or crimson

hues, all of a fine lustre, will be produced.
This juice can be made to assume a concrete

fonn by being exposed in shallow dishes to the

moderate heat of an oven. If then it be reduced

to powder, it will readily combine by trituration

with turpentine. The resin, thus saturated with
the juice, can be mixed with olive oil, and forms

the oil of St John's wort, sometimes used in

pharmacy. Incorporated with linseed oil, and
with the addition of a small portion of oil of

turpentine, a fine red varnish is produced, which

may be advantageously employed for coating
articles of furniture made of wood.

Officinal CROTONf'croion Hnctorium.) Natural

family cvpliorhiace<e ; moncecia, monandria, of

Linnceus. This plant yields the dye called turn-

sole. It is an annual, producing a round her-

baceous branching stalk with many leaves, stand-

ing upon long slender footstalks. It seldom

exceeds nine inches in height. The flowers are

produced in short spikes from the sides of the

stalks at the end of the branches. They appear
in July or the beginning of August, which is

the proper time for collecting them. At this

time the peasants assemble from the distance of

fifteen or twenty leagues round, and each gathers,

on his own account, the flowering tops of the

plants. These are immediately bruised in a

mill, and the dark green juice is expressed into

stone vessels. It is then, without loss of time,

poured over pieces of canvas or linen provided
for the purpose. These first appear of a lively

green, but afterwards change to a red-purple
hue. Thus prepared, they are packed and sold

by the French under the name of tournesols en

drapeaux. These shreds are employed to colour

several articles in domestic economy. The Dutch

buy up large quantities, which are used by them
to colour wines and the rinds of cheese.

When infused with distilled water they afford

an excellent test. Litmus, well known to

chemists as a test for detecting alkalis or acids,

is prepared fi-om this plant. The former changes
its colour to blue, the latter to red. Persons

who formerly prepared the litmus purposely
concealed the source whence it was derived, pre-

tending that it was extracted from the heliotro-

pium tricocctim, in order to mislead others and

restrict the preparation to themselves. It is

now, however, well known that croton is the

plant from which litmus is obtained.

Alkanet, or BuGLOss (anchusa tinctoria).

Natural family horaginim; pentandria, mono-

gynia, of Linnseus. This plant is a native of

the Levant, and the warmer parts of Europe.

France, particularly about Montpelier, produces
it in the greatest abundance. Our chief supplies
are drawn thence; for though it is raised in

England, the roots are much inferior to those of

foreign growth. It is a hardy plant, growing
with a branchy stem, having oval leaves set

alternately on the branches. The flowers come
forth from the summit in long spikes, growing

grouped together like the tiles of a house. It

is propagated by seed, sown in beds either in

spring or autumn; when sufficiently advanced

the young plants arc transplanted at intervals of

two feet from each other. The colouring matter

is confined to the bai'k of the roots, and therefore

the small roots, having more bark in proportion
to their bulk than the large ones, afford the most

colour, and are considered the best.

Alkanet root is insoluble in water, an aqueous
decoction being of only a dull brownish colour;
but this substance imparts a deep red colour to

alcohol, oils, wax, and all unctuous substances.

In consequence the principal use made of it is

3x
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in colouring oils, unguents, and lip-salves. It is

also fraudulently used, to give a colour to adul-

terated wines. Wax tinged with it imparts a

flesh-coloured stainwhen applied towarm marble,

which by an infusion in alcohol is stained of a

deep red colour.

Its consumption is considerable in thiscountry,
in comparison with the apparently trifling uses

to which it is applied; 56,374 lbs. were retained

for home consumption in 1830. The import

duty is 2*. per cwt.; its price being about £2
10s. per cwt.

Weld, or Dyer's Weed ("reseda luteola).

Natural family resedaeecs; dodecandria, mono-

gynia, of LinniEus. This plant is well known

throughout Europe. It is cultivated near Paris

and other parts of France; it is likewise indi-

genous to England, and is found growing spon-

taneoxisly in many parts of the country on

uncultivated wastes. It thrives in all our

abandoned stone quarries, upon the rejected
rubbish of the lime-kiln, and waste places of the

roads, apparently a perfectly indigenous plant.

Unmindful of frost or of draught, it preserves
a degree of verdure when nearly all other vege-
tation is seared up by these extremes in exposed
situations. The wild weld does not, however,
abound with as much colouring matter as that

which is cultivated, although it grows larger and

higher. This plant is therefore cultivated for

its colouring produce in several of our counties,

especially in Kent, Herefordshire, and about

Doncaster in Yorkshire. It is not an object of

careful husbandry, as it will grow on the worst

soils, without the aid of manure.

Mr Swayne observes that it is one of the first

plants which grow on the rubbish thrown out

of coal pits. The root and bottom leaves are

formed from the fallen seeds before winter; and

thus it happens in this, as in many other cases,

that the wild plant is biennial, whilst the culti-

vated plant, growing from seeds sown in the

spring, is annual. Linnieus remarked that the

nodding spike of flowers follows the course of

the sun, even when the sky is obscured; this is

the case with this plant, as its spike will be found

in the morning pointing east, at noon south, and

westward in the evening.
Weld is a biennial plant. Its root consists of

only a few ligneous fibres. Radical leaves spring
forth from this of about four inches long and
half an inch wide, spreading circularly near the

ground; they are soft to the touch, and of a

lively green colour. In good soils the stem
which springs up from amidst these leaves is

often branchy and furnished with narrow leaves

like the radical ones, but smaller in proportion
88 they approach the flowers. It attains to the

height of about three feet before blooming. The
stems are cylindrical, hollow, and furrowed,

terminating in long spikes of yellowish green

flowers, like those of mignonette; these expand
in the months of June or July, and are succeeded

by globular fruits of the same colour, terminat-

ing in three points, and enclosing small brown

spherical seeds, which come to maturity in Sep-
tember.

The more slender the stalk the more it is

valued. This plant is commonly sowed with

or immediately after barley or oats, no other

additional care being required but the application

of a bush harrow to cover in the seeds. It

makes so little progress during the first year,

that the reaping of the grain does it little or no

injury. In the ensuing summer it is fit to be

pulled. The more careful cultivator, however,

devotes a piece of ground solely to its propaga-
tion. The seed is then sown in the month of

August, in about the proportion of one gallon

per acre; at the end of two months it is hoed

and thinned, the plants being left about half a

foot apart. The hoeing is repeated twice more,
and at the end of June in the ensuing year, the

flowers appear in full bloom and vigour; in a

short time the seeds form, and the stalks then

acquire a yellow tinge. This is the most favour-

able period for gathering; the performance of

which, previous to these indications, or some

time after they are exhibited, would alike be

detrimental to the colour of tlie dye. At the

proper time for pulling the plant the seed is not

sufficiently mature for propagation, some plants

are therefore reserved for this purpose, and left

in the ground until September. The plants,

after being gathered, are carefully dried, and

then tied up in bundles of from thirty to fifty

pounds, and sold to those who prepare the colour

from them, or to the dyers who sometimes use

them without preparation.
It is generally supposed by the cultivators,

that the colouring matter is contained in the

whole plant, but some assert that the valuable

part resides in the seeds alone, and they there-

foi'e consider it a very injudicious practice to

reserve the whole plant for sale, as the seeds are

much wasted, not only by being shaken while

the stalks are formed into bundles, but subse-

quently in the transport of these from one place
to another. Nor is this the only disadvantage;
the carriage of so bulky an article very much
enhances its cost, while if the seeds alone were

an article of commerce, their transport from one

place to another would be comparatively trifling.

The plants occupying a space of six cubic feet,

would not yield more than half a peck of seeds.

This simple fact might be ascertained without

much difliculty, and if the seeds were found to

be really the only useful part, surely the dyer
would be loth to encumber himself with the

whole plant. It is, however, still put into the

dyer's pot, occupying one hundred times more

space than the quercitron bark, containing an
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equal quantity of similar colouring matter.

This is one of tlie strongest grounds for prefer-
ence that has been brought forward Iiy Dr Ban-
croft in favour of that bark.

The beauty of the weld colour, however, not-

withstanding the great bulk of the article, as

compared with other dyes, causes it to be much
used by dyers, calico-printers, colour-makers,
and paper-hanging manufacturers. It is an adjec-
tive colour, but tolerably permanent when used

with alum and tartar as a mordant.

In the year 1773, the sum of two thousand

pounds was granted by act of parliament to a

Dr Williams, as a reward for his discovery of a

fast green and yellow dye on cotton yarn and
thread. Tliis supposed fast colour was given by
the combination of weld with a certain mordant,
the composition of which the patentee was per-
mitted to conceal, that foreigners might not

enjoy the benefit of his discovery; while he, on
his part, engaged to supply the cotton and thread

dyers with his dye at a certain fixed price. The
mordant used was supposed by chemists to be a

solution of tin alone, or of tin and bismuth,
which gives to weld yellow the power of resist-

ing the action of acids and of boiling soap-suds,

though it is not proof against the continued

action of the sun and air. This defect, however,
was not easily discoverable, in consequence of

the ingenious method which, according to Dr

Bancroft, the inventor employed to obtain a

fiivourable testimony of the dyers on the subject.
He caused his specimens of dyed yarn to be

woven into pocket-handkerchiefs, and gave them
to 1)6 worn in the pockets of those who were

afterwards to attest to the goodness of his dye;
and as handkerchiefs enclosed in pockets are not

exposed to the sun and air, this want of per-

manency of colour was not discovered until some
time after the reward had been paid, for an in-

vention which proved of little or no value.

A water-colour, called weld yellow, is much
used in paper-hanging manufactories. This

pigment, as it is usually prepared in London for

sale, is the extract of the plant, and is in the

form of hard lumps, which must be ground into

powder previously' to being used. Every colour

is in some degree injured by that operation.
Messrs. Collard and Fraser, therefore, use a pro-
cess by which the necessity for subsequent

gi-inding is avoided, the colour being obtained

in the form of a fine powder. To produce this

desirable result equal quantities in weight of

carbonate of lime and soft water are put into a

copper vessel
; the mixture is raised to the boil-

ing point, and stirred until it becomes of a uni-

form consistence. Then, to each pound of car-

bonate of lime, three ounces of pulverized alum
are added; this is gradually mixed in, and as

carbonic acid gas is by this means disengaged,
the operation must be carefully peifoi-med, lest

the effervescence which takes place should cause

the mixture to overflow from the boiler. When
the effervescence has subsided, this part of the

process is completed, the fire is withdrawn, and

the mixture may remain any length of time

without injury. Meanwhile the weld plants are

placed with their roots uppermost in another

copper vessel, into which soft water is poured in

just sufficient quantity to cover every part con-

taining seed. These plants, after being boiled

for a quarter of an hour, are removed to a tub,

where they remain until the liquor is drained

from them; the water in which they have been

boiled, added to these drainings, are then passed

through a flannel filter, to intercept the seeds

and fecula. The quantity of plants required
for a given quantity of carbonate of lime cannot

possibly be ascertained with accuracy, for some

bundles contain three times as much colouring
matter as others; but should too much of either

mixture have been prepared, it can be kept in

earthen vessels for many weeks without being
in any way deteriorated.

When the weld liquor has been thus prepared,
a fire is again kindled under the boiler con-

taining the basis to which the weld liquor is

added. The proper degree of colour required
can only be obtained by trial. When the mix-
ture is found to have a due proportion of each,
it is raised to a boiling heat, and the process is

completed. The contents of the vessel are tlien

put into an earthen receptacle, and the colour

precipitates in the form of a powder. The next

day the supernatant liquor is drawn off, and the

residuum placed on largo pieces of chalk, which
in a few hours absorb the moisture, leaving the

colour dry and fit for use. The liquor poured
off from the colour is, with the addition of

water, used again; the old plants are likewise

boiled a second time previously to the addition

of fresh ones, so that no colouring matter is lost.

Iron vessels must not on any account be used

in this process; for the gallic acid, which is

very abundant in weld, would instantly dis-

solve the iron, and "the smallest particle of that

metal is fatal to the delicacy of the weld yellow.

Although cultivated in the parts of England
we have mentioned, a sufiicient quantity of weld
is not produced for our home consumption, and
we consequently draw it from foreign markets.

Some writers have recommended the extension

of its cultivation, and argued that it would
thrive and render a handsome profit on some of

our poorest lands, which for any other purpose
are not worth ten shillings per acre. Marshal,
in his Rural Economy of Norfolk, says, it prefers
a good soil, but others assert that it becomes

stalky in a rich soil; and the author of the

Journal of a Naturalist, supports the opinion
that very poor land is the best for the purpose.
"With us," he says, "it grows luxuriant!}'- («. c.
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in its wild state), three or four feet liigh, on a

thin, stony, undressed soil, apparently the vert/

station it prefers.
The Quercitron Oak Bark, though long in

common use in those countries where it is indi-

genous, was not introduced into England until

the year 1785, when Dr Bancroft firet applied it

to the purpose of dyeing, and obtained a patent
for its exclusive use. The qiiercus tinctoria,

which produces thisdyeing substance, has already
been described in the account of timber trees.

The quantity of colouring matter contained in

this bark is very great, compared to its weight;
while the beauty of the colour it imparts is

nearly equal to that of weld, and its durability

is superior. According to Dr Bancroft, it is

capable alone of producing more cheaply all, or

very nearly all, the effects of every other yellow

dyeing drug. Its value is now fully appreciated,

and a large quantity is annually imported from

America into this country.
The epidermis, or exterior blackish coat of

this bark, affords a yellow colour, but less pure
than the other parts of the bark; it is therefore

separated from these, being shaven off with a

sharp instrument. The cellular and cortical

parts which remain are then ground in a mill,

some falling into a light fine powder, and the

rest into stringy filaments; this last yields only
lialf as much colouring matter as the powder.
These are seldom separated from each other,

however, but are used together as a dyeing sub-

stance. In this state the bark yields as much
colour as about eight or ten times its weight, and

one hundred times its bulk of the weld plant.

The colouring matter is readily extracted by
water, at a temperature of 100° Fahrenheit.

This decoction is of a brownish yellow colour,

which alkalis deepen and acids brighten. All

the different shades of yellow may be produced

by varying the quantity of colouring matter.

It is an adjective colour; the mordants used are

nitro-muriate of tin and acetate of alumina.

Drab colours are obtained from the same dye,
with a mordant of sulphate of iron and carbonate

of lime, and olive shades by a mordant of sul-

phate of copper and carbonate of lime. An
extract may be made from the bark amounting
to about one-twejfth of its weight, but its colour

becomes injured by the application of boiling

heat, and therefore the extract cannot be used

with advantage in dyeing. It would indeed be

a most valuable desideratum if the colouring
matter obtained from distant countries could be

brought in the foi-m of extract, thus concentrat-

ing all their virtues within the least possible

space. But hitherto all colours are found to be

injured while undergoing this process. The
chemist would render an acceptable service to

the arts who should discover means whereby
this purpose might be successfully accomplished.

Quercitron bark is imported into England
under an impost of Sd. per cwt. : its price is

about 9s, per cwt.

The average annual importation for the last

five years is 2,214 casks, containing ten cwt.

each.

Fustic (morus tinctoria). Natural family

urticece; moncecia, tetrandria, of Linna:us. This

tree is a native of Brazil and of several of the West
India islands. It is tall and branching, with a

fine head, smooth leaves, and oval-shaped, solitary

spines. The whole plant abounds in a slightly

glutinous milk, of a yellow sulphureous colour.

The berries are sweet and wholesome, and fed

on by birds.

The precise period of- its introduction into

Europe as a dyeing substance is not exactly

known, but it was certainly soon after the middle
of the seventeenth century, as at about that time

we find it noticed among the dyeing drugs in use.

It is now in very extensive demand in our dye-
houses under the name of fustic.

This wood, which is of a sulphur colour, with

orange veins, abounds with colouring matter; it

may be used substantively, and is tolerably

durable, but it can be made extremely so when
in combination with the same mordants as are

employed with weld or quercitron. Though a

permanent dye, it is seldom used for pure yellow,
as the colour which it imparts is dull and muddy;
it is therefore chiefly employed in compound
colours. It goes much farther than weld, but

is not of so economical a use as quercitron. In

equal weights, quercitron yields four times as

much colouring matter as fustic, and their rela-

tive prices render the bark a cheaper dyeing
material. This wood is, however, found more
efficient in some mixtures of colours. It is much
employed in combination with indigo, to dye
what is called Saxon green. With an iron basis

it dyes drab, and with an aluminous basis olive

coloure. This colouring matter is never applied
to calico-printing, since the English dyers have

hitherto been unsuccessful in pi-oducing from it

any thing like an equal degree of clearness or

brightness witli that of weld or quercitron.

Chaptal gives a simple method of obtaining a

more lively colour from fustic. It consists in

merely boiling in a decoction of this wood shav-

ings of skin, glue, or other animal matter. The
stuffs dyed in this preparation will, according to

that eminent chemist, take a beautiful and most

intense colour.

Fustic is imported into England in large quan-

tities, chiefly from Culia and Jamaica. That

from Cuba is very superior, and usually obtains

fifty per cent, higher price than that from

Jamaica. It is admitted into England at the

nominal duty of three shillings per ton from

British possessions, and of four shillings and

sixpence from other countries. Tiie average
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annual import for the last five years was 6,104
tons. The average price of the best is from £7
to £14 per ton.

Vknetian Sumach (rhus cotinus), is a shrub

growing principally in Italy and the soutli of

France. Both the root and the stem, when

deprived of the bark and chipped, are employed
for dying a full higli yellow, approacliing to

orange, upon wool or cloth prepared with nitro-

muriate of tin. But the colour obtained in this

manner is extremely fugitive, neither is it so

bright as the yellow, which can be more cheaply
obtained from quercitron baric. Four pounds
of this cliipped wood affords no more colouring
matter tlian one pound of quercitron. Tliis

dyewood is seldom used alone; it is employed

merely as an accessary colour to heigliten
cochineal and other dyes, and to give them an

approach to a yellow tinge.

Venetian sumach was long distinguished in

France by the name of fustet, and, with the

wood, the name somewhat altered into fustic,

was introduced into England. The wood of the

morns tinctoria was subsequently brought from

America, and likewise employed for dyeing
yellow; destitute of a name, the American wood
also acquired that of fustic, as being like it a

yellow dye-wood. A confusion liaving conse-

quently arisen to distinguish them, the wood of

the shnib was called young fustic, and that of

llie large American tree, which is always imported
in tlie form of large blocks or logs, old fustic.

Slany persons have in consequence been misled,
so far as to conclude that two very distinct dye-

ing drugs were tlie same, differing with each
other only in point of age.

Tlie wood known in England by the name of

green ebony possesses a species of colouring
matter very similar to that of morus tinctoria,
and is sometimes employed in its stead in

dyeing.
Arnatto. Bixa orellana ; Polyandria, mono-

ffynia, of Linnieus. This small tree is a native

193.

Arnatto.

of South America. The Europeans who first

visited America found that the berries which it

yields were used by some of the Indian tribes to

paint their bodies. Tlie brilliant and showy
colour soon attracted the attention of tlie settlers,

who not only applied it to their own uses, but

likewise converted it very speedily into an arti-

cle of commerce. The arnatto tree is also

extremely common in Jamaica and otlier parts

of the West Indies. It abounds in Java and

Sumatra, and is much valued by tlie natives of

those islands on account of its colouring matter,

which they skilfully extract. It seldom attains

to more than twelve feet in heiglit. The leaves

are of a deeper green on one side tlian on tlie

other, and are divided by fibres of a reddisli

brown colour ; tliey are four inches long, broad

at the base, and tend to a sliarp point. The
stem has likewise fibres, which in Jamaica are

converted into serviceable ropes. The tree pro-
duces oblong bristled pods, somewhat resembling
those of a chestnut. These are at first of a beau-

tiful rose-colour, but as they ripen change to a

dark brown, and bursting open display a splen-
did crimson farina or pulp, in which are con-

tained thirty or forty seeds, in shape similar to

raisin stones. As soon as they have arrived at

maturity, these pods are gathered, divested of

their husks, and bruised. Their pulpy sub-

stance, which seems to be the only part that

constitutes the dye, is then put into a cistern

with just enough water to cover it, and in this

situation it remains for seven or eight days, or

until the liquor begins to ferment
; sometimes,

indeed, weeks or even months elapse before this

effect is produced. It is then strongly agitated
with wooden paddles and beaters to promote the

separation of the pulp from the seeds
;

this

operation is continued until these have no longer

any colouring matter adhering to them. The
turbid liquor is then passed through close cane

sieves, leaving the refuse seeds behind. The
mixture is now very thick, of a deep red colour,

and of an extremely unpleasant odour. On
being boiled the colouring matter is thrown up
to the surface in the form of scum, or otlierwise

the colour is allowed to subside
;
in either case

the scum or the precipitate must be boiled in

coppers until reduced to a consistent paste. It

is then suffered to cool, and made up into cakes,
which are dried in the shade. The liquor from
which the colouring matter has been removed, is

preserved under banana leaves until it becomes
heated by fermentation

; it is then re-boiled, and
the scum which rises is taken off. It then

again undergoes similar treatment, until no more
colour remains to be extracted. Instead of this

tedious process, which occasions diseases by the

putrefaction induced, .and which at best affords

only a spoiled product, M. Leblond proposes
simply to wash the seeds of arnatto until entirely

deprived of their colour, which lies wholly in
the pulpy part, and to precipitate the colour by
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means of vinegar or lemon-juice, and then to

boU in the ordinary manner.

The experiments of M. Vauquelin made on
some arnatto berries imported by M. Leblond,
confirmed the efficacy of the process wliich he

proposed, and the dyers ascertained that arnatto

obtained in this manner had at least four times

the value of that which was procured in the

ordinary manner. It was reported to be more

easy to work, to require the addition of less sol-

vent material, to give less trouble in the dyeing

vessel, and to funiish a purer colour. Guiliche

recommends that the application of heat should

be avoided in the preparation of arnatto. There

can indeed be no question that this substance is

very much injured in its preparation ;
as all

vegetable extracts, when exposed to the direct

action of fire, have their properties lessened, or

even altered, by partial charring ; an accident

which never fails to occur in a greater or less

degree. In the country of its production, we
are told that this colouring matter is much supe-
rior when used, as by the aborigines, fresh from
the trees. The Brazilians, by another method
of preparation, produce a permanent crimson

colour from arnatto. Tlie Spanish Americans
mix the berries after having undergone a parti-
cular process with their chocolate, to which, in

their opinion, it not only gives an excellent tint,

but imparts valuable medicinal virtues.

The amatto of commerce is moderately hard,
of a brown colour on the outside, and a dull red

within. It is seldom employed in England but
as a dye for silken stuffs, or as an auxiliary in

giving a deeper shade to the simple yellows. Its

colour is a bright orange, but this is extremely

ftigitive, fading very fast on exposure to the air.

It, however, powerfully resists soap, and the

action of the strongest acids. Dr Bancroft, in

making experiments on this substance, found

that pieces of linen and cotton dyed in the usual

way with arnatto, and subjected to the action of

chlorine, not only retain their colour, but, on
the contrary, bore exposure to the atmosphere

longer than those pieces similarly dyed, which
had not been so treated. Amatto is acted upon
with great difficulty by water, to which it im-

parts only a pale brown tinge. When made into

a dye-bath, alkali is therefore always added,
which facilitates its solution, and produces a

better colour. The liquid sold in the shops
under the name of " Scott's Nankin dye," is

nothing but a solution of arnatto in potash and
water. Amatto is perfectly soluble in alcohol

;

it is much used in this state for lacquering, and
for communicating an orange tint to the yellow
varnishes.

It is likewise employed in large quantities as

a colouring ingredient for cheese, to which it

gives the required tinge, without imparting any
unpleasant flavour or unwholesome quality.

Amatto is imported into this country in cakes
of two or three pounds weight, wrapped up in

large flag leaves, and packed in casks. In this

form it is a kind of paste, the evaporation not

having been carried on to absolute dryness.
Another kind, the roll arnatto of commerce, is

of a much superior quality, being a hard extract,
and containing a much greater proportion of

colouring matter.

The average annual importation for the five

preceding years, was 1074 casks, each weighing
from three to four and a half cwt.

ToRMERic. (Curcuma longa.) Natural family
scitamineoe; tnouandria, monoffj/nia, of Linnseus.

Turmeric.

This plant is indigenous to the East Indies,
and other parts of Asia, and to Madagascar. It

has likewise been cultivated with some success

in Tobago ; samples of turmeric sent to England
from that island having been found superior to

that usually imported. It does not, however,

yet foi-m an article of importation from the West
Indies. Our supplies are brought from the

East Indies, China, and Java; of these the

Chinese turmeric is the best. The island of

Sumatra might also furnish supplies, for it is

mucli cultivated there, and principally used by
the natives to give that yellow tinge to their

rice, and other food, of which all eastern people
seem so fond. The East Indians make the same
use of it.

The roots of the curcuma longa spread far

under the surface of the ground ; they are long
and succulent, and about half an inch in thick-

ness, having many circular knots, from which
arise four or five spear-shaped leaves, standing

upon long foot-stalks. The flowers grow in loose

scaly spikes, surmounting the foot-stalks which

spring from the larger knots of the roots, and

attain to about a foot in height. The flowers are

of a yellowish red colour, shaped somewhat like

those of Indian reed.

These roots are externally of a colour inclin-

ing to grey, but internally of a deep lively yel-

low. They are very hard, and not unlike, either

in figure or size, to ginger. The roots are reduced

to powder previously to being employed as a
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dye. Tunnei'ic is very rich in colour, but it pos-
sesses no durability, nor can any combination of

mordants give to it this quality in a sufficient

degree. Chloride of sodium and muriate of

ammonia are the substances which best fix the

colour, but they spoil its beauty by deepening
its hue almost to brown. It is sometimes em-

ployed to impart a golden cast to yellow made
from weld, or to give an orange tinge to scarlet ;

but the shade which it imparts is very evanes-

cent, and soon vanishes on exposure to the air.

This root was at one time much employed in

medicine, chiefly for obstructions of the bowels

and liver. It has now entirely fallen into dis-

use.

It readily gives out its active matter both to

water and spirits. In distillation with water, it

yields a small quantity of a gold coloured essen-

tial oil, of a moderately strong smell, and pun-

gent taste.

In Europe it is sometimes employed as a sub-

stitute for saffron to heighten the colour of cer-

tain culinary preparations. It is very often used

as an ingredient in yellow varnishes.

Sixteen thousand and sixteen liags of turmeric

were imported into England in 1830, each bag

weighing from one to two cwt.

That received from our own possessions is sub-

jected to an import duty of 2s. 4d. per cwt.
;

coming from foreign countries the duty is quad-

rupled. The price of Bengal turmeric is from

22s. to 24s. per cwt., and of the best Chinese 32s.

per cwt.

Fkench or Avignon Berries are known in

commerce as a yellow dye. They are the unripe
berries of a species of buckthorn, the rhainnus

infectoriits, which is an evergreen shrub, a native

of Spain and southern France. It grows to the

height of ten or twelve feet, sending lorth many
branches from the bottom.

A particular variety of this plant grows in

Candia and other parts of [lie Levant, yielding
berries larger than those which are brought from
the south of France. They are distinguished by
the name of Turkey berries, and are prefeiTed to

the French. Both kinds yield a very beautiful,

but remarkably fugitive colour. No mordant
has yet been discovered with sufficient affinity
to this colouring matter, to render their combin-

ation permanent. It therefore cannot be used

with advantage to the consumer, except where a

fine but very transient colour is required. These

berries are, however, of very common use in our

dye-houses.
Three thousand four hundred and twenty-five

cwts. were imported in 1831. They are admitted
on a duty of 2s. per cwt. Their average price
for the last five years was G83.

Yellow berries of another description are

brought from Persia, and from some parts of

Asia Minor
; these are much superior to the

French berries. They are very soluble in salt

water. A gentleman on a passage from Smyrna,
on board a ship that carried a few bags of these

j'ellow berries, observed, that when a leak was

sprang, and the pumps applied, the water brought

up from the hold ^-as almost immediately of a

bright yellow colour. This curious effect, which

gave to the deck of the vessel the iippearance of

a dj'e-house, continued for two whole days, or

until the circumstances of the navigation allowed

the sailors to remove that part of the cargo from

the action of the sea-water.

The well known pigment, sap-green, is simply
the concentrated juice of the ripe berries of

buckthorn.

Common Saw-Wort (serratula tincioria), is a

perennial plant indigenous to England, growing
in woods and in pasture grounds, where it flowers

in month of July.
Dyer's Broom (genista tinctoria). Natural

family, Icguminosat ; diadelphia, decandria, of

Linnaeus. This plant is a native of Britain, and

grows on dry .and elevated grounds. It attains

the height of about three feet ; its shrubby stalks

are tenninated by spikes of yellow flowers suc-

ceeded by pods. The leaves are spear-shaped,

and placed alternately on the branches. The

colour produced by a decoction of these branches

cannot be compared in beauty with that of weld

or saw-wort, but it attains sufficient permanency

by means of mordants. It is sometimes used for

inferior woollen goods in combination with alum

or tartar, and sulphate of lime. The Romans

employed this plant for dyeing, and it is described

by several of their writers. It is still applied to

the same purposes in some of the Grecian islands.

Toumefort thus describes the process which he

witnessed at Samos. " To dye yellow, they
throw into boiling water the extremities of the

broom
;
after several boilings, they add a little

alum to the decoction. Then they plunge into

it linen, woollen, cloth, or leather, or whatever

they wish to dye, and removing the cauldron

from the fire, leave the material to soak all night.

The yellow imparted is tolerably fine, and no

doubt more skilful operators might make a more

perfect colour of it. This Grecian plant differs

from that which grows in the coast of Provence,

only in having its leaves narrower and larger."

The seeds powdered operate as a mild purga-

tive, and a deception of the plant is used as a

diuretic.

Sumach (rlius coriaria). Natural family,

tercbintacew ; pentandria, trigynia, of Lin-

niEus. This tree is a native of Syria, and is

diligently cultivated in Spain and Portugal, and

in some parts of Italy and Sicily. The stems

are ligneous, dividing at bottom into many irre-

gular branches, attaining to the height of eight
or ten feet. The bark is hairy, and of an her-

baceous brown colour. The leaves are winged,
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having seven or eight pair of jagged lobes, and
terminated by an odd one. They are hairy on
their under side, of a yellowish green colour, and

placed alternately on the branches. These are

surmounted by loose panicles of flowers, which
are of a greenish white colour, each panicle being

composed of several spikes' of flowers, sitting
close to the foot-stalks.

The shoots of this tree or shrub are cut down

every year close to the root, and after being dried

are reduced to powder by means of a mill. An
infusion of this yields a fawn colour bordering
on green. It is a substantive colour, but may
be altered and improved by the judicious appli-
cation of mordants. The principal use, how-

ever, of sumach in dyeing, is the production of

black, by means of the large quantity of gallic

agid which it affords.

The bark is used instead of that of the oak for

tanning leather, and it is said that the Turkey
leather is thus prepared. The seeds are used in

Aleppo to provoke an appetite before meals.

Both leaves and seeds are astringent and tonic.

The different kinds of sumach known in com-

merce are the Sicily, Malaga, Trieste, and Ver-

ona ; the first of these being of the best quality.

Its import duty is Is. per cvvt.; and its price

averages from 129. to 16s. per cwt. The average
annual importation for the five preceding years
is 100,101 cwts.

Henna or Egyptian Privet (Lawsonia iner-

mis). This plant is a native of Egypt, and is

of easy culture and propagation. It was known
to the ancients under the name of Ciprus. It is

also indigenous to India, Palestine, and Persia.

It blossoms from May to August. The leaves

are the only pai'ts used. These are gathered, and

after being hastily dried and bruised to a pasty

consistence, are made to yield, by boiling, the

rich colouring matter in which they abound.

Sir William Jones mentions that in the island

of Hensuin or Johanna, he met with this shrub,

not then in blossom. Having heard of the fame

of the plant, he, in imitation of the heroes of

oriental poesy, had his nails stained with a

preparation, and thus obtained sufficient evi-

dence of the durability of the colour ; his fingers

remaining discoloured until the substance of

the nails changed by growth. This plant is

much esteemed in the East and in Africa for

this strange purpose ;
and the toilet of tlie

Asiatic or African beauty is deemed incomplete,
unless her charms are heightened by this potent

auxiliary, the dark tints of which, to European

eyes, impart no very becoming lustre. The use

of henna is not, however, wholly confined to

staining the nails and skin, as it is employed in

the East for dyeing ordinary stuffs. It pro-

duces a reddish brown substantive dye. There

is evidence that the ancient Egyptians made a

similar application of this colouring matter, as

in the envelopes of their mummies the henna

dye is still observable.

CHAP. XLVIII.

MEDICINAL PLANTS PERUVIAN BARK, QUASSIA,

GENTIAN, &C.

From the earliest records of the healing art, it

appears that medicinal substances were obtained

from the vegetable kingdom. Indeed, almost all

medicines were for a long time exclusively pro-

cured from plants, or "simples," as they were

called, in contradistinction to those drugs which

were afterwards compounded from the mineral

or animal kingdoms.
The medical virtues of plants reside in almost

all their different parts, sometimes in the roots,

at others in the stem and leaves ; sometimes they
are exclusively confined to the bark, or to tlie

flowers, seeds, or pericarps. These medicinal

substances, too, assume various forms, as gums,

resins, bitter extract, bland oils, or volatile aro-

matic essences. Several plants yielding many of

these substances we have already described, as

those yielding spices, essential oils, &c. In treat-

ing of the remainder of those plants most

esteemed in medicine, we shall group them

chiefly according to the effects which the sub-

stances they yield produce on the human body.

Peruvian Bark (cinchona). Natural family,

contortice ; pentandria, nionogynia, of Linna;us.

There are several species of this genus, of which

tlie following are supposed to yield the medicinal

bark used in this country :

Cinchona c<mdaminea,-wiih. ovo-lanceolate leaves

and hairy c*rolla, which yields the pale bark or

cascarillafina of Uritasinga.

C. lancifolia, with lanceolate leaves, grows in

an elevated temperate climate. Known in Santa

Fe as the quitia naranjada, rare.

C. cordifolia, with sub-cordate or oval leaves.

C. oblongifolia, with oblong acuminated leaves,

common near Maraquita.
Common or Officinal Bark (c. officinalis). This

tree attains a considerable height, sending off

large branches covered with rough brown bark.

The leaves vary from an ovate to an elliptical

shape ;
the larger approaching more to the for-

mer, and the smaller to the latter figure. They
are all entire, nerved, smooth on the upper side,

on the under covered with dense hairs, and stand

in pairs upon rather short foot-stalks. The

flowers are produced in panicles, and stand upon
slender pedicles. Tlie calyxes small, bell shaped,

and divided on the margin into five minute seg-

ments. The corolla is funnel-shaped, consisting

of a long cylindrical tube divided at the limbs

into five segments, which are ovate, oblong, cer-

I
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rateA at the edges, and tinged of a pink hue in

the centre. The filaments are five, bristly, and

Peravian Bark Tree.

placed in the njiddle of the tube. The germen
is ovate. The seeds, which are numerous, are

contained in a two-celled capsule. This tree is a

native of Peru, growing most abundantly on a

long chain of mountains extending to the north

and south of Lima. Fonnerly it was not unfre-

quent to find trees with a trunk as large as a

man's body ;
now since the demand for the bark

has increased, there are only young and much
smaller trees to be seen.

The soil in which the tree thrives best, is a

red clayey or rocky ground on the banks of

mountain sti-eams or rivers.

The proper season for cutting the bark is,

according to Mr Arrot, from September to

November, the only months in the whole year
in which the rainy season wholly intermits

among those mountains. Having discovered a

plain where the trees most abound, huts are then

built for the accommodation of the workmen,
and a large one to contain the bark, in order to

protect it from the wet. The workmen then

clear a road through the forest to the nearest

plantation, or farm houses in the low country,
to which in dry weather they convey the bark

as it is procured, accumulated in the temporary
hut. Each Indian or wood-cutter is provided
with a large knife, and a bag that will hold

about fifty pounds of green bark. Every two

Indians take a tree, from which they slice down
the bark as far as they can reach from tlie

ground. They then take sticks about half a

yard long each, which they tie to the tree witli

tough withes at proper distances, like the steps

of a ladder, always slicing off the bark as far as

they can reach, before they fix a new step ;

and thus mount to the top, the Indian below

gathering what the other cuts. This they do

by turns, and go from tree to tree ^.,

is full, which, wlicn they have plenty^"Taw
one Indian will do in a day. Great care must

be taken that the bark is not cut when wet, and

if this should happen to occur, it must be imme-

diately taken down to the low country to be

dried
; for, if heaped up in a wet state, it loses its

colour, t\irns black, and becomes useless.

The bark, as it is cut, is, therefore, as soon as

possible conveyed down to the low country by

mules, where it is spread out to dry. On the

trees being entirely stripped of the bark, the

trunks soon perish ; but, according to Conda-

mine, in a short time fresh shoots are sent up
from the roots.

Like most other valuable discoveries, that of

the medicinal efficacy of Peruvian bark, would

appear to have been accidental. Indeed, the

time or manner of this discovery is not well

ascertained. Some contend that its use in inter-

mittent fevers was known to the American

Indians long before the invasion of that country
from Europe, and that the natives carefully con-

cealed its virtues from the Spaniards who invaded

Peru. Others again assert, that the Peruvians

never appropriated the bark to any use whatever,

but imagined that the large quantities exported
from their country by the Spaniards was for tlie

purpose of dyeing ; and, according to Ulloa,

they actually made some trials of its effects in

this art. Condamine says, that according to an

ancient tradition, the Americans owe the dis-

covery of this remedy to some wild beasts which

were remarked to resort to the bark for the

cure of the disease. Geoffrey states, with

more appearance of reality, that the use of the

bark was first learned by the following circum-

stance :
—Some cinchona trees being thrown by

the winds into a pool of water, lay there till the

water became so bitter, that every one refused

to drink it. However, one of the neighbour-

ing inhabitants being seized with a violent par-

oxysm of fever, and finding no other water to

quench his thirst, was forced to drink this, by
which he was almost immediately cured of his

fever. He afterwards related the circumstance

to others, and prevailed upon some of his friends,

who were ill of fevers, to make use of the same

remedy, with whom it proved equally successful.

The use of this medicine, however, was very little

known till about the year 1638, when a signal

cure having been performed by it on the Spanish

Viceroy's lady, the Countess del Cinchon, at

Lima, it came into general repute, and hence

obtained the name of the Countess powder or

cinchona. On the recovery of the lady, she dis-

tributed a large quantity of the bark to the

Jesuits, in whose hands it acquired still greater

reputation ; and by them it was first introduced

into Europe. Louis XV., when Dauphine, is

said to have been one of tlie first in Europe who
3 u
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experienced its efficacy. Cardinal de Lago, a

benevolent Italian ecclesiastic, also brouglit a

large quantity of the powder to Home, and dis-

tributed it among the poor
The bark is brought to this country in pieces

of various sizes, some rolled up into short thick

quills, and others flat
;
the outside is brown, and

generally partially covered with a whitish moss ;

the inside is of a yellowish, reddish, or rusty
iron colour. The best sort breaks close and

smooth, and proves friable between the teeth
;

the inferior kinds appear, when broken, of a

woody texture, and in chewing, separate into

fibres. Tlie former pulverizes more easily than

the latter, and looks, when powdered, of a light

brownish colour, resembling cinnamon, or some-

what paler. It has a slight smell, approaching
somewhat to mustiness ; yet, with a degree of

aromatic flavour which renders it not disagree-

able. Its taste is very bitter, astringent, durable

in the mouth, and accompanied with some

degree of aromatic warmth, but not sufficient to

prevent its being ungrateful.
There are three kinds known in commerce,

the pale, yeUow, and red.

Pale Bark. Of tliis kind there are several

varieties, the most remarkable of which are the

quilled bark, which comes from Lixa, and the

flat bark from Guanaco. That which comes

from Lixa consists of thin singly or doubly
rolled pieces, four or five inches long, and scarcely

a line in thickness ; externally rough, of a gray-
ish brown colour, and generally covered with a

kind of lichen, internally of a cinnamon colour ;

its fracture not fibrous and powdery, but even

and shining. It has a pleasant bitter astringent

taste, and a peculiar ai-omatic smell. The bark

which comes from Guanaco, consists of mucli

thicker, coarser, and flatter pieces, externally of

a dark brown or almost black colour, though

internally of a cinnamon colour, and in its resin-

ous fracture, smell, and taste, it exactly resem-

bles the former. Wlien genuine, both varieties

are excellent remedies, altliough the former are

generally preferred on the Continent, and the

latter in Britain.

Yellow Dark. This consists of pieces about

six inches in length, thicker, and less rolled up
than the common bark. Its internal surface is

of a deeper red. It sometimes wants the epider-

mis, which is often as thick as the bark itself.

It is lighter and more friable than the former

variety ; its fracture is fibrous, and when reduced
to powder, its colour is paler. Its taste is much
more bitter, astringent, and stronger, but its

smell is weaker. Its decoction, when hot, is

redder, but when cold, paler. Its solution strikes

a deeper colour with sulphate of iron. It con-

tains more of the active constituents, but less

gum than the common, and less resin than the

red. Its medicinal effects are said to be much

more powerful than the others ; and, according
to Humboldt, it is most esteemed at Lixa, and
known by the name of cascarilla fina.
Red Bark occurs generally in larger, thicker,

and flatter pieces, but sometimes also in the form
of quills. It is heavy, firm, sound, and dr^^,

friable between the teeth, does not separate into

fibres, and breaks not shivery, but sliort, close,
and smooth. It has three layers, the outer is

rugged, of a reddisli brown colour, but fre-

quently covered with mossy matter. The middle
is thicker, more compact, darker coloured, very
resinous, and brittle, the inmost is more woody,
fibrous, and of a brighter red. Its powder is of

a dark red colour, its astringency and bitterness

more intense, and its resinous properties greater,
than that of the pale bark. According to Hum-
boldt, from 12,000 to 14,000 quintals of bark are

annually exported from Peru ; 2000 are exported
from Carthagena, and come from the kingdom
of Santa Fe ; Lixa furnislied, previous to 1779,

10,000 quintals, but now only 110, whicli are

sent to Spain on account of the king. The rest

is furnished by the provinces of Huamunga,
Cuenco, and Jaen de Bracamorros, and are

exported from Lima and other parts of the Paci-

fic ocean.

The powder of the bark at first acquired its

reputation for the cure of ague or intermittent

fever, and it has retained its reputation ever

since. At first many prejudices were raised

against it, but these gradually gave way to

repeated facts, and the test of experience. Given

at the very commencement of the disease, after

the stomach and bowels have been cleared by
some purgative, and repeated in successive doses,

it is the only remedy now to be depended upon,
and rarely fails of producing a cure. It is thus

to be continued till the peculiar paroxysms of

the disease go oflF, and till the natural appetite
and strength return. It is then to be gradually
left off, repeating it in smaller quantities occa-

sionally, to prevent any symptoms of a relapse.

Besides intermittents, it is used in other diseases

which have a periodical return, and all those

affections which indicate impaired nervous influ-

ence, or loss of tone of tlie animal fibre. The
bark itself is not, however, now administered in

almost any iorm,quinine, orthe active agent, being
extracted from the bark by a peculiar process,

and now substituted as a medicine. This is a

light white powder without smell, but possess-

ing an intensely bitter taste, and reckoned by
chemists of an alkaline nature. Its small bulk,

and the readiness by which it can be dissolved

in water or acids, and its producing no sickness

or irritation of the stomacli, are all recommenda-

tions to its substitution in place of the common

powder of bark. On the whole, the virtues of

Peruvian bark are of the most valuable and

powerful kind, and it forms one of the most
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esteemed medicines wliicli tlie discovery of Ame-

rica has bestowed on tlie liuinan race. It was of

course entirely unknown to the ancients, and

was first used witli success and extensively in

Britain, by Sydenham, Martin, and Lister.

Qdassia (quassia ainaraJ. Decandria, Mon-

ogt/nia, of Linnieus. This tree attains a medium

Quassia.

height, sends off many strong branches, and is

not unlilie tlie common ash in its general appear-

ance, inhabiting the same countries. Its name,
as will be more particularly mentioned hereafter,

has immediate reference to the medicinal value

of the strong bitter which pervades all parts
of the tree, but more especially the bark. The
wood is light, and of a white colour. The bark

is thin and grayish. The leaves are placed alter-

nately upon the brandies, and consist of two

pairs of opposite pinnse, with an odd one at

the end. All the leaflets are of an elliptical shape,

entire, veined, smooth, pointed, sessile, on the

upper side of a deep green colour, on the under

paler. The common foot-stalk is articulated,

and winged, or edged on each side with a leafy

membrane, which gradually expands towards the

base of the pinnie. The flowers are all herma-

phrodite, of a bright red colour, and terminate

the branches in long spikes. The bracteie, or

floral leaves, are lance-shaped or linear, coloured,
and placed alternately upon the peduncles. The

calyx is small, persistent, and five toothed
;
the

corolla consists of five lance-shaped equal petals,

at the base of which is placed the nectary or five

reddish coloured scales. There are ten filaments

with simple anthers. The germen is ovate,
divided into five parts, and supports a slender

style with a tapering stigma. The capsules are

five, two-celled, and contain globular seeds. This

tree is a native of South America, particularly
of Surinam, and also of some of the West India

islands. It was named quassia by Linnseus,
from a negro called Qnassi, who employed it

with great success in Surinam, as a secret remedy
in the malignant endemic fevers of that country.
In consequence of a valuable consideration, this

secret was disclosed to Daniel Rolander, a Swede,
who brought specimens of the quassia to Stock-

holm in the year 1750, and since then the effects

of this drug have been very generally tried in

Europe ;
and numerous testimonies of its effi-

cacy have now confirmed its value as a tonic and

febrifuge.

The root, bark, wood, and even the leaves and

flowers, all possess the peculiar bitter principle.

The wood of the trunk and roots is that part

now generally brought to this country. The

bark, however, is more intensely bitter than the

wood, and seems the most powerful as a medi-

cine. Quassia has no sensible odour, its taste is

that of a pure bitter, more intense and durable

than that of any other known substance. It

imparts this bitter to water more completely
than to alcohol, or any other liquid ; and the

infusion is not blackened by any of the salts of

iron. The medicinal virtues of quassia are those

of a tonic, stomachic, antiseptic, and febrifuge.

It has been found very effectual in restoring the

tone of the stomach, producing appetite for food,

assists digestion, expelling flatulency, and remov-

ing habitual costiveness produced from debility

of the intestines, and that inaction of them con-

sequent upon a sedentary life.

Dr Lettsom says, "In debility succeeding
febrile diseases, the Peruvian bark is most gene-

rally more tonic and salutary than any other

vegetable bitter hitherto known
;
but in hysteri-

cal attacks, to which the female sex is so prone,
the quassia affords more vigour and relief to the

system than the other. In debility arising from

intemperance, and in laxity of the bowels, it is

also very efficacious." But he adds,
" With

respect to its superiority to the Peruvian bark,
as a tonic and febrifuge, I by no means subscribe

to the Linnsean opinion. It is indeed very well

known, that there are certain peculiarities of

the air, and of the human constitution, unfavour-

able to the exhibition of the Peruvian bark, even

in the most clear intermissions of fever, and

writers have repeatedly noticed it, but this is

comparatively rare. About midsummer, 1785,

I met with several instances of low remittent

and nervous fevers, wherein the bark uniformly

aggravated the symptoms, though given in inter-

mission, the most favourable to its success, and

wherein quassia, or snake root, was successfully
substituted. In such cases I mostly observed,
that there was great congestion of the liver, and

the debility at the same time discouraged copious
evacuations. And in many fevers, without

evident remissions to warrant the use of the

bark, whilst at the same time increasing debility

began to threaten life, these two medicines,

quassia and snake root combined, upheld the

vital powers, and promoted a critical intermission

of the fever, by which an opportunity waa
afforded to effect a cure by means of the Peru-

vian bark.

The usual way in which quassia is prepared
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as a medicine, is to infuse half an ounce of the

wood shavings in sixteen ounces of water, for

twelve hours. Then strain off the pure liquid,

and take a small wine glassful twice a day, or

oftener, according to the nature of the complaint.
A few drops of elixir of vitriol will add to the

efficacy of the infusion.

Quassia is used by some brewers to give the

necessary bitterness to malt liquors. This in

Britain is not legal, but it is not contrary to

health.

The intense bitter of this wood destroys

insects ;
hence an infusion of quassia is a com-

mon and safe poison for flies.

Simaruba, or Winged-leaved Qitassia, is ano-

ther species possessing the same, or even a more

intense bitter than the other. It is known in

Jamaica by the name of mountain damson, bit-

ter damson, or slave-wood. It grows to a con-

siderable height and thickness, and sends off

alternate spreading branches. The bark which

covers the trunks of the old trees is black, and

a little furrowed, but that of the younger trees

is smooth, gray, and here and there marked with

broad spots of a yellow colour. The wood is

hard, white, and without any remarkable taste.

The leaves are numerous, and stand alteraately

on the branches ; each leaf is composed of seve-

ral pinnas, nearly of an elliptical shape ; on the

upper side smooth, and of a deep green colour ;

on the under side whitist
; they stand on short

foot-stalks. The flowers are of a yellow colour,

and placed on branched spikes or long panicles.

They are male and female ; and, according

to Dr Wright, the female flowers are never

found in Jamaica on the same trees with the

male.

The bitter principle resides in the bark of the

roots. This bark is rough, scaly, and wasted ;

the inside, when fresh, is a full yellow, but when

dry, paler. It has little smell ; the taste is bit-

ter, but not disagreeable. Macerated in water,

or in rectified spirits, it quickly impregnates both

with its bitterness, and after becomes a yellow

tincture. It seems to give out its virtue more

perJIctly to cold than to boiling water, the cold

infusion being rather stronger in taste than the

decoction, which last is of a transparent yellow

colour, when hot ;
but grows turbid, and of a red-

dish brown as it cools. This bark was first sent

from Guiana to France in 1713, as a remedy for

dysentery. In the years 1718 and 1725, an epi-

demic flux prevailed very generally in France,
which resisted all the medicines usuallyemployed
in such cases. Under these circumstances,

recourse was had to the Simaruba, which proved

remarkably successful, and first established its

medical character in Europe. Dr Wright says,

most authors who have written on this medi-

cine agree, that in fluxes it restores the lost tone

of the intestines, allays their spasmodic motions.

promotes the secretions, removes the lowness of

spirits attending the disease, and disposes the

patient to sleep. In a moderate dose it occasions

no disturbance or uneasiness, but in large doses

it produces sickness and vomiting. More exten-

ded experience has shown, that this medicine is

only successful in the latter stage of dysentery,
when there is no fever, when the stomach is

in no way affected, and when there only remains

a relaxation and weakness of the bowels. In

such cases, a glassful of the decoction given every
five or six hours, with a few drops of laudanum,
has been found very efiicacious. It has been

particularly recommended in old affections of

the kind contracted in warm climates, and exist-

ing in debilitated habits. Such are the recom-

mendations of this medicine at a period shortly

after its discovery. Like many other remedies,

it has now fallen into comparative neglect. Dr
Cullen did not seem to think that it possessed

virtues superior to the other bitter tonics, and

in dysentery preferred an infusion of chamomile

flowers.

A quarter of an ounce of simaruba may be

infused for twelve houra in twelve ounces of

cold or boiling water, and a wine glassful of the

infusion taken every three or four hours.

Gentian (gentiana lutea). Natural family,

rotacece ; pentandria, digynia, of Linnteus. This

Ge:itian.

is an herbaceous plant, possessing bitter qualities

in a considerable degree. The root is perennial,

long, cylindrical, externally brown, internally

yellowish. The flower stem is strong, smooth,

erect, tapering, and rises two or three feet in

height. The leaves, which proceed from the

lower part of the stem, are spear-shaped, large,

entire, ribbed, sessile, and pointed ;
those on the

upper part are concave, smooth, egg-shaped, and

of a pale or yellowish green colour. The flowers

are large, yellow, produced in whorls, and stand

upon strong peduncles. The corolla consists of

five long narrow elliptical petals. The capsule

is conical, one-celled, and contains numerous

seeds. This plant is a native of the Alps, and

was introduced into Britain by Gerard. Our

British supply, however, comes from Switzer-

land and Germany. The root, which is the only
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part of the plant used in medicine, has no smeU,

but has an extremely hitter taste. This hitter

principle is readily yielded to alcohol and water,

hut more so to the former than to the latter.

Gentian possesses the general virtues of hitters

in an eminent degree, and it is totally devoid of

astringency. On dead animal matter it acts as

an antiseptic. Taken into the stomach, it proves

a powerful tonic, and in large doses acts as a

laxative.

The Purple Gentian (g. purpurea), is ano-

ther species, having similar properties to the yel-

low. It is a native of the Alps, and was first

introduced into this country for the purpose of

cultivation by Saussure, in 1768. The root is

perennial, cylindrical, slender, branched, exter-

nally of a brown colour, and yellow in the

inside. The stem grows erect to the height of a

foot, is simple, smooth, strong, succulent. The

lower leaves are nearly elliptical, ribbed, and

entire. The upper leaves are in pairs, sheath-

like, concave, pointed, ribbed, embrace the stem,

and enclose the flowers. These are of a purple

colour, and stand in whorls upon short peduncles.

The calyx is a deciduous scape ;
the corolla

bell-shaped, plaited, and of a purple colour ; the

ovate two-celled capsule containing numerous

seeds. The root, both in appearance, taste, and

medicinal qualities, exactly resembles the other,

and may he employed for the same uses. It is

Baid that the Swiss and other peasants of the

chill Alpine parts of Europe use a decoction of

the gentian and other hitter roots, as a cordial

drink ; and it is pi'obable it may prove a whole-

some tonic and stimulant in those moist and
inclement regions which they inhabit. Gentian

and the root of the acorus calamus, or sweet

flag, form the chief ingredients in the Stockton

and other bitters used by the common people of

this country. The great objection to them is

the strong spirituous menstruum in which they
are infused. An infusion in simple water, with
as much spirits as would be sufiicient to prevent

putrefaction, would be equally useful, and less

productive of abuse.

Centadry (chironia, centauriumj. Pentan-

dria, monot/ynia, of LinuiEus. This plant was

originally classed with the gentians by Linnsus,
from which family, however, it essentially differs.

The root is annual, woody, fibrous, and of a

yellowish colour. The stalk is erect, with few

branches, smooth, angular, and usually rises from
six to ten inches in length. The leaves are oppo-
site, sessile, smooth, oblong, ribbed, and blunt at

the points. The flowers are terminal, produced
in a bunch, with five pinkish-coloured petals.
The plant is common in Britain in woods and

pastures, and flowers in July.
The centaury was formerly much used, both

by physicians and by the country people, as a
bitter. It is less employed in modern times.

Centaury.

although the testimony of Cullen, Lewis, and

other writers on medicinal plants, is highly
favourable to its virtues. The
tender leaves, shoots, and

flowers of the top of the plant,

are those parts of it used. Its

active parts are dissolved

-f g readily both by water and rec-

y tified spirit; the herb, after

^^ JSI infusion in sufficient quanti-
^V^ ties of either fluids, lieing

quite insipid. Water takes up
along with the hitter a large

quantity of an insipid muci-

laginous substance, where-

as rectified spirit seems to dis-

solve little more than the pure bitter part. Hence,
on evaporating the two soluti<ms to the same

consistencies, the watery extract proves much less

bitter than the spirituous, while its quantity is

above four times greater.
" The centaury," says

Dr Woodville,
"

is justly esteemed to be the most
efficacious bitter of all the medicinal plants, indi-

genous to this country. It has been recom-
mended by Dr CuUen as a substitute for gentian,
and by several thought to be a more useful medi-
cine. Experiments also prove, that it possesses an

equal degree of antiseptic power. Many authors

have observed, that along with the tonic and
stomachic qualities of a bitter, it frequently

proves laxative; but it is probable that thisseldom

happens unless the dose be very large. The use

of this, as well as the other bitters, was formerly
common in febrile disorders previous to the know-

ledge of Peruvian bark, which now supersedes
them perhaps too generally, for many cases of

fever occur which are found to be aggravated by
the cinchona, yet afterwards readily yield to

simple bitters."

Its use as a vermifuge depends upon its bitter

qualities and hence it will be found more effica-

cious for strengthening the bowels, after the

expulsion of worms by other more powerful

medicines, and thus preventing their return.

Water Trefoil, or Buck Bean. Peiitandria,

monogynia. This is a very common plant in

Britain, growing in marshes and by the sides of

ponds, and flowers about the latter end of June.
The stalk rises from a sheath to the height of

six or twelve inches. The leaves are temate,
waved at the margins, and resemble the common
bean ; hence the common name of buck bean.

The petals are pink coloured on the outside, and
within finely fringed, so as to have a fibrous

or hairy appearance. The root is perennial,

jointed, and sends forth many long slender fila-

ments. The whole plant is so extremely bitter,
that in some countries it is used as a substitute

for hops in the preparation of malt liquor ; yet,

according to Linnaeus, the poorer people in Lap-
land make a bread of the powdered roots mixed
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with meal, although it makes a very unpalatable
food. The juice contains a large proportion of

astringent matter, producing a deep black preci-

pitate with the salts of iron. A dram of the

powdered leaves will also act on the bowels as a

purgative, and produce vomiting, so that, besides

its tonic properties, it seems to possess other

medicinal powers. It has accordingly been

employed for the cure of a variety of diseases, as

scurvy, dropsy, jaundice, &c. Dr 13oerhaave

and others experienced its effects in removing a

fit of gout ; it is said to have cured sheep ill of

the dropsy ; and Dr CuUen mentions, that it

has proved efficacious in some kinds of cutane-

ous diseases. It has, however, in modern prac-

tice, fallen into disuse. The leaves may be used

in powder, or infused in water or spirits.

Common Camomile. Natural family, compo-

sitoe ; class syngenesia, polygamia superflua, of

Linnaeus. This well known plant is a perennial,

with slender, trailing, hairy, and branched stems.

The leaves are doubly pinnated, with linear

pointed pinnse. The flower is white, with a

yellow centre. This plant was known to the

Greeks, and obtained the name it now bears,

which is expressive of its peculiar smell. It is

the anthemis of Dioscorides and Theophrastus.
The com feverew is similar to the camomile in

appearance, and is used on the continent in

medicine
;
but it is less fragrant, and contains

less oil than the latter. There is a double variety

sometimes kept in the shops, but the single is

preferable, as the essential oil on which its aro-

matic qualities depend, is contained in the exter-

nal disk, or tubular part of the male florets.

Both leaves and flowers of this plant have a

strong, though not ungrateful smell, and a very

bitter nauseous taste ;
but the flowers are more

bitter and aromatic than the leaves. The flowers

give out their virtues both to water and rectified

spirits. When the flowers are dried and pow-

dered, the infusions are more grateful than from

the fresh, or but moderately dried. Distilled

with water, an essential oil in small quantities

is obtained, of a greenish colour, and strong pun-

gent taste. Rectified spirit also extracts, and

in some degree conceals, the odour of this oil ;

and the bitter taste of the tincture is stronger

than that of the watery infusion.

These flowers possess the tonic and stomachic

qualities usually ascribed to simple bitters, hav-

ing very little astringency, but a strong odour

of the aromatic and penetrating kind ;
hence

they are also of a stimulating nature, and in

some degree allay nervous irritability. They
were formerly much used in the cure of inter-

mittent and other similar fevers, and have in

some instances been substituted for the Peruvian

bark. Dr Cullen has administered from half a

dram to a dram of the powder, during the inter-

missions of ague, and with success, only that on

account of the laxative quality he had to give
with them an opiate. Tiiey have fdso been

found useful in hysterical affections, flatulent

colic, and dysentery. At present they are per-

haps less used than they deserve to be. A simple
infusion of them is frequently taken to induce

vomiting, or assist the operation of an emetic ;

and in fomentations to external parts, and for the

formation of poultices, they are still in request.

Spanish Camomile or Pellitory. This plant
resembles the other, only the flowers are consi-

derably larger, and less numerous. It is a native

of the Levant, and the southern parts of Europe,
and was introduced into England by Lobel, in

1760, but it does not ripen its seeds unless in

favourable seasons. The root has a very hot

pungent taste, without any sensible smell. This

pungency resides in a fixed resinous matter, only

partly soluble in water.

It is said that the ancient Romans employed
this root as a pickle, and indeed it seems less

acrid than most substances now used for this

purpose. In its recent state it is not so pungent
as when dried, yet, if applied to the skin, it pro-
duces great irritation, and even inflammation.

The aromatic and stimulating properties of

this root point it out as an appropriate medi-

cine, when such stimulants are necessary. Its

use, however, has hitherto been chiefly confined

to that of a masticatory, and it has been em-

ployed for this purpose from a very early date.

On being chewed or retained for some time in

the mouth, it excites a glowing heat, stimulates

the salivary ducts, and causes a discharge which
has been found to relieve toothache and rheuma-
tic affections of the gums and fauces, and has

been recommended in paralysis of the tongue.
Southern Wood (artimisia abrotanum.) This

is another plant possessing bitter qualities, and

belonging to the same natural family as the fore-

going. The root is perennial, woody, and fibrous.

The stalk is shrubby, covered with brown bark,

and rises to the height of two or three feet. Thf
leaves are numerous, doubly pinnated, hoary, and

stand on long foot-stalks. The flowers are com-

pound, composed of numerous small florets of a

yellow colour. The seeds are naked and soli-

tary. It is a native of France, Spain, and Italy,

and was introduced into this country by Gerard,
where it grows luxuriantly, but rarely flowers.

It is to be found in almost every cottage garden.
The leaves and tops have a strong, and to most

people an agreeable smell. The taste is pungent,

bitter, and somewhat nauseous. These qualities

it yields to spirits readily, and tinges the liquid

of a green colour. Water extracts them less

perfectly, and the infusion is of a light brown

tint. It yields a very small portion of essential

oil by distillation.

This plant was much employed by the ancient

physicians, and was esteemed as stomachic and
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stimulating to the system. It is now, liowever,

entirely laid aside by modem pliysicians, and is

prized cliiefly on account of its fragrant odour.

Wormwood (artimisia absinthium.) This

belongs to the same family as the foregoing. The
root is perennial, the stem is ligneous, downy,
and grows to the lieiglit of two or three feet.

The leaves are compound, and divided into many
blunt segments, and downy on the under side.

The flowers are brownish yellow, and placed in

numerous spikes. It grows wild in this country
about rocks and rubbish. The leaves have a

strong disagreeable smell, their taste is nauseous,
and so intensely bitter, as to be proverbial. The
flowers are more aromatic and less bitter than

the leaves, and the roots have an aromatic

wannth, without any bitterness. Linnffius says,

that the plant communicates a bitter taste to the

milk and even flesh of cows and sheep that feed

on it
;
and that the milk of a woman who took

the extract became extremely bitter. The leaves

and flowers yield the bitter both to water and

spirits. The flowers form the most agreeable
and grateful tincture. This plant is supposed to

be the absinthium penticum of Dioscorides and

Pliny. Besides its strictly tonic powers, for

which it hsis been used by the moderns, it is also

supposed to possess certain narcotic qualities,
which act on the nerves of the stomach, and those

of the head. It is used to form an ingredient
of a kind of ale called purl, and this drink was
found to affbct the head much more quickly and

strongly than malt liquor alone. Its power of

destroying worms is not more than the ordinary
class of bitter substances. It is now rarely used
as a medicine.

May JVort (artimisia vulgaris). This plant
is also common in Britain, and resembles the

former in its general properties and appearance.
The leaves have a light agreeable smell, espe-

cially when rubbed, but scarcely any taste. The

flowery tops are somewhat stronger than the

leaves. This plant is rarely used now, although
it was much employed by Hippocrates, Dios-

corides and Galen, in uterine complaints, in

which it is employed by the Chinese of the pre-
sent day.
Moxa is a substance prepared in Japan from

the dry tops and leaves of May wort, by beating
and rubbing them between the hands till only
the fine woolly fibres of the inside remain,
which are then combed, and formed into little

cones. Those used as cauteries are greatly
celebrated in Eastern countries for the cure of

many disorders. The manner of applying the
moxa is very simple. The part affected being
previously moistened, a cone of the moxa is

laid, which being set on fire at the apex, gradu-
ally burns down to the skin, where it produces
a dark-coloured spot ; by repeating the process
several times, an eschar is formed of any desired

extent, and this on separation leaves an ulcer,

which may be kept open as long as required.

It is said that the use of the moxa was originally

introduced by the Jesuits, but it is probably of

greater antiquity. Hippocrates, for a similar

purpose, used flax, and also a species of fungus ;

and the Laplandei-s to this day use the agaric in

a similar way. The Egyptians employed cotton

or linen for a similar purpose.
The Chinese also manufacture a paper and

a kind of cloth, from the down of the artimisia.

Hyssop (hj/ssopus officinalis). Natural family

IcAiatce; didpiamia, gymnospermia, of Linnaeus.

This is a perennial, shrubby plant, which rises

to the height of two feet. The leaves are long,

narrow, and elliptical, of a deep green colour,

and stand in pairs without footstalks. The
flowers are produced chiefly on one side, in short

verticellated spikes terminating the branches,
and are of a blue colour. It is a native of

Siberia and the mountainous parts of Austria,
and flowers from June till September. This is

not supposed to be the hyssop mentioned in the

Old Testament; nor, indeed, is it at all ascer-

tained what is the esof of the Hebrews, or the

hyssopus of the Greeks. It appears to have

been one of the smallest plants, and "grew out

of the wall;" hence some have conjectured it to

be one of the mosses.

Hyssop was first introduced and cultivated in

England by Gerard, in 1596, and is now common
in gardens. The leaves have an aromatic smell,
and a bitterish, moderately warm taste. They
give out their action both to water and spirits,

but more perfectly to the latter. The spirituous
extract possesses little of the flavour of the

plant, but has a warm aromatic taste, like

camphor. The watery distillation of the fresh

herb yields an essential oil, having the flavour

of the plant. Its medicinal properties were held

in some estimation by the older physicians, but
it has now fallen into disuse. Dr Cullen reckons

it aromatic and stimulating; and it was used in

asthma and other affections of the chest, as an

expectorant: for this purpose an infusion of the

leaves is drunk as tea. Externally, decoctions

of the leaves are used in bruises and indolent

swellings.

Rue (ruta graveolens). Natural family
rutacece; decandria, monogynia, of Linnseus.

The root sends forth several shrubby stalks,

which, towards the bottom, are strong, woody,
and covered with a rough, gray, striated bark.

The upper or young branches are smooth, and
of a pale green colour; the leaves are compound,
consisting of double sets of irregular pinnsE

minutely notched, oval shaped, and of a glau-
cous blue colour. The flowers are numerous,
the petals, consisting of four or five, ai-e yellow.
This shrub is a native of the south of Europe,
and flowers in June and September.
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Rue was much used by the ancients, who
ascribed to it many virtues. II ippocrates praises
it as a diuretic, and attributes to it the power of

resisting the contagion of fevers, as well as other

poisons; and with this view it was used by
Mithridates. Boerhaave even gave it credit for

these virtues; but it is now almost entirely laid

aside as a medicine. In Shakespeare and other

authors, it is called herb of grace, as rosemary is

called herb of remembrance.
The first account we have of the cultivation

of rue in Britain is given by Turner, who
published his herbal in 1562. It is now a very
common plant in gardens, where it retains its

verdure the whole year. It has a strong, un-

grateful smell, and a bitter, hot, penetrating
taste. The leaves are so acrid, that by much
liandling they are said to irritate and influence

the skin; and the plant, in its natural or uncul-
tivated state, is reported to possess these sensible

qualities still more powerfully. Both vi'ater and
rectified spirit extract its virtues, but the latter

more perfectly than the former.

Its properties are no doubt highly stimulating,
and adapted to phlegmatic habits where there
is nervous irregularity of the system, and espe-

cially of the uterine system. Dr Cullen says,
I have no doubt of its antispasmodic powers.
HoREHouND (marrubium vulgare). Natural

iaraWy labiatas ; dulynamia, gymnospermia. This
is a perennial plant, with hairy stalks, and oblong,

deeply serrated leaves, which are also covered
with a dowTi. The flowers are white, and pro-
duced in whorls at the footstalks. It is a native

of Britain, growing near the sides of roads and

among rubbish, and flowers in June. The
leaves have a moderately strong aromatic smell,
which is rendered less disagreeable by drying,
and keeping for some months. Their taste is

very bitter, penetrating, diffusive, and durable

in the mouth. The dry herb gives out its medi-

cinal qualities both to water and spirits. This

plant is the prasion of the ancient Greeks, by
whom it was held in estimation as a cure for

affections of the lungs and intestines. It was
at one time a good deal employed as a cure for

asthma, obstinate coughs, and affections of the

chest; but it now seems to have fallen into dis-

repute. That it possesses some tonic and stimu-

lating powers, cannot be disputed; but its former

reputation as an active and useful medicine was
no doubt overrated. The expressed juice of tlie

fresh plant, or the dried leaves, taken either in

powder or in an infusion in water or spirits, are
the modes of administering this herb.
Balm (melissa offlcinalis). This is another herb

belonging to the same family as the above. It
is a perennial, with stems two feet in height,
with oblong, deeply serrated leaves, and a white
flower.

This plant is a native of the southern parts of

Europe, especially of mountainous districts. It

was cultivated by Gerard previous to the year
1596, and is common in our gardens. The herb,
in its recent state, has a weak, roughish, aromatic

taste, and a pleasant smell, somewhat of the

lemon kind, and hence it has been called lemon
balm. A small portion of essential oil is obtained

by distillation, of a yellowish colour and very
fragrant smell. It is uncertain under what name
it was known to the ancients. It was formerly
esteemed of use in all nervous affections; and
Paracelsus employed it in hypochondriacal
diseases. The praises bestowed on it by the Arabic

physicians probably sustained its reputation even
to the time of Hoffman and Boerhaave; but it

is now looked upon as a medicine of inferior

powers, and little used. Prepared as tea, how-

ever, it makes a grateful and slightly stimulating
drink in fevers. The essential oil recommended

by Hoffman, seems to possess no other remark-
able properties than that of a stimulating aro-

matic.

Ginseng (panex qrdnquifolium) . Natural

family aratiacew; polygamia, dicecia, of Linna;us.

199.

Ginseng.

The fame which this plant has acquired in China,
is not by any means maintained by the estima-

tion in which it is held in Europe. It is a per-

ennial, with a round purple stalk about a foot

high. The leaves arise with the flower stems

from a thick joint at the extremity of the stalk.

They are generally three, but sometimes more
of the digitated kind, each dividing into five

simple leaves, which are of an irregular, oval

shape, with serrated edges; smooth and pointed,
and of a deep green colour. The flowers are

produced in a round terminal umbel, and are of

a whitish colour. They appear in June.
This plant was formerly supposed to be con-

fined to Chinese Tartary, growing in mountain-
ous situations shaded by close woods; but it is

now known to be a native of North America,
from whence Sarrasin transmitted specimens to

Paris, in 1704; and the ginseng, since discovered

in Canada and the United States, has been found

to be identical with that of Tartary; so that its

roots are regularly purchased by the Chinese,
who consider them to be the same as that of
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their own growth, though theirs uiidergoes a

process whereby its appearance is rendered sorae-

vvliat different. In Cliina the roots are said to

be washed or soaked in a decoction of rice, or

millet seed, and afterwards exposed to the steam

of this liquor, by which they acquire a greater

firmness and clearness than in their natural state.

The plant was first introduced into England in

1740, by that industrious botanist Peter Collin-

son. The dried root of ginseng, as imported

here, is scarcely the thickness of the little finger;

about three or four inches long, frequently

forked, transversely wrinkled, of a horny tex-

ture, and both externally and internally of a

yellowish white colour. To the taste it discovers

a mucilaginous sweetness, approaching to that of

liquorice, accompanied with some degree of

bitterness, and a slight aromatic warmth, with

little or no smell. It is far sweeter and pleasanter
than the roots of fennel, to which it has been by
some supposed similar, and differe likewise

remarkably from those roots in its nature and

properties; the sweet matter of the ginsengbeing

preserved entire in the watery as well as in the

spirituous extract, whereas that of fennel roots

is destroyed or dissipated in the evaporation of

the watery tincture. The slight aromatic flavour

of the ginseng is likewise in a good measure
retained in the watery extract, and perfectly in

the spirituous.
The Chinese ascribe extraordinary virtues to

the ginseng root, and have long considered it as

a sovereign remedy in almost all diseases to

which they are liable, having no confidence in

any medicine unless in combination with it. It

is observed by Jartoux, that the most eminent

physicians in China have written volumes on
the medicinal powers of this plant, asserting,
that it gives immediate relief in extreme fatigue,
either of body or of mind, that it dissolves

supei-fluous and noxious humours, and eases

respiration, strengthens the stomach, improves
the appetite and digestion, allays vomitings, and
almost any other ill that flesh is heir to. These
and many other eff'ects of this root equally

extravagant, are related gravely by various

authors; and Jartoux was so much biassed by
this eastern prejudice in its favour, that he seems
to have given them full credit, and confirms them
in some measure by his own experience.

Osbeck says that he never looked into the

apothecaries' shops in China but they were always
selling ginseng; that both poor people and those
of the highest rank made use of it; and that

they boil half an ounce in their tea or soup
everj' morning, as a remedy for consumption
and other diseases. In Europe, however, exper-
ience has by no means borne out those assertions.

It is seldom or never now employed, nor do its

sensible qualities seem to produce any active

effects.

The hardy species of this plant grows well in

rich light soil, the others in loam and peat; they
are propagated by cuttings in sand, under a hand

glass.

Sweet-Flao facorus calamusJ. Natural

family aroideoe; hexandria, monogt/nia, of Lin-

nffius. This is one of the most pleasing and

powerful of the aromatic bitters. It is a peren-
nial. The root, which is the medicinal part, is

about an inch in thickness, somewhat compressed,
of a yellowish colour outside, and white and

porous within. The leaves are long, sword-

shaped, sheathing one another, and commonly
undulated on one side. The flowers are small,

numerous, and produced on a spadix, or conical

spike at the edge of the leaf; they are of a

greenish yellow. The capsule is oblong, three-

celled, and contains numerous oval seeds. Ac-

cording to Linnaeus, this is the only true aro-

matic plant indigenous to northern climates.

It is common in many parts of England, and

usually grows in stagnant waters, and by the sides

of rivers, producing its flowers in May or June.

The roots have been long medicinally employed,
and were formerly imported here from Asia and

the Levant; but those of English growth are

now very generally substituted, and found to be

little or nothing inferior to the exotic sort, which

is merely a variety of the same species. The

root, in its dried state, has a moderately strong

aromatic smell, and a warm, pungent, bitter,

taste. Water completely extracts this bitter

principle, and rectified spirit that of the aro-

matic. Distillation with water affords a small

proportion of aromatic oil.

Both the Greek and Arabian phj-sicians em-

ployed this root as a medicine. It is pungent,

warm, and bitter, though not so heating as the

spices, and is used greatly in conjunction with

the other simple bitters, to render them more

grateful to the stomach. It has been adminis-

tered in intermittent fevers, and with success

even after the failure of Peruvian bark. Accor-

ding to Professor Thomson, it is too little used

in modem practice.

White Canella (canella alba). Natural

family olcracem ; dodecandria, mmwgynia, of

Linnaeus. This is a tree from ten to fifty feet

in height, with a straight stem, branched only
at the top. It is covered with a whitish bark,

by which it is easily distinguished at a distance

from other trees, in the woods where it grows;
the leaves are placed upon short footstalks, and

stand alternately. They are oblong, obtuse,

entire, of a dark shining green hue, and thick

like those of the laurel. The flowers are small,

seldom opening, of a violet colour, and grow in

clusters at the tops of the branches upon divided

footstalks. The fruit is an oblong berry, con-

taining four kidney-shaped seeds, of unequal
1
size.

3 X
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The whole tree is very aromatic, and when in

blossom perfumes the whole neighbourhood.
The flowers dried and softened again in warm

water, have a fragrant odour, nearly approaching
to that of musk. The leaves have a strong smell

of laurel. The berries after having been some

time green, turn blue, and become at last of a

black glossy colour; and have a faint aromatic

taste and smell. They are, when ripe, fed upon

greedily by tlie wild pigeons in Jamaica, and

impart a peculiar flavour to their flesh.

The canella was first introduced into Britain,

according to Clusius, in 1600. The canella of

commerce is the bark of the tree freed from its

outward covering, and dried in the shade. It is

brought to Europe in long quills, which are

about three-quarters of an inch in diameter;

somewhat thicker than cinnamon, and both exter-

nally and internally of a whitish or light brown

colour, with a yellowish hue; and commonly
intermixed with thicker pieces, which are pro-

bably obtained from the trunk of the tree. This

bark is moderately warm to the taste, and aro-

matic and bitterish. Its smell is agreeable, and

resembles that of cloves. Its virtues are extracted

most perfectly by proof spirits. In distillation

with water it yields an essential oil, of a dark

yellowish colour, of a thick tenacious consis-

tence, with difliculty separable from the aqueous
fluid; in smell sufficiently grateful, though less

so than the bark itself. The remaining decoc-

tion, when evaporated, leaves a very bitter extract,

composed of resinous and gummy matter imper-

fectly mixed. Canella was frequently confoimded

with Winter's bark, another somewhat similar

substance; but having more active qualities, the

canella is now generally used. It has been sup-

posed to possess a considerable share of active

medicinal powers, and was formerly employed as a

cure in scurvy. Now it is merely esteemed as

a pleasing aromatic bitter, and as a useful

adjunct in correcting more active, though nau-

seous medicines. The powder is given along
with aloes, as a stimulating purgative. The

negroes and Caribs are said to use it as a condi-

ment to their food.

ToRMENTiL (tormentilla erecta). Natural

isivaiXy rosacece; icosandriaypotygt/niajOiliUmeius.
This little plant is seen rearing its yellow flower

on our heaths and hills in great abundance. . It

is perennial, with a thick, round, knobbed root,

of a dark brown colour, the interior of which

has a reddish tinge. Its stems are about a span

high. The stalk leaves are divided into seven;

those of the branches into five parts; three of

them are larger than the others; and all are ellip-

tical and deeply serrated. The flowers stand

singly on long stalks, and have four small yellow

petals.

The root is the only part which is used in

medicine. It has a strong styptic taste, but

imparts no peculiar flavour. As a proof of its

powerful astringency, it has been substituted

for bark in the tanning of leather. It is still

used in the western islands of Scotland for this

purpose, and in the Orkneys. The roots are

boiled in water, and the skins steeped in the cold

liquor for a considerable time. In the islands of

Tirey and Coll, the inhabitants have destroyed

so much ground by digging them up, that they

have been prohibited the use of tliem. They
are also used for dyeing cloth of a red colour.

In Killamey they feed pigs with the roots.

Tormentil was at one time in considerable

esteem as an astringent medicine, especially in

diarrhsea, although it has now fallen into dis-

use. Dr Cullen says it has been justly com-

mended for every virtue that is competent to

astringents. I myself, he adds, have had several

instances of its virtues in this respect, and par-

ticularly have found it, both alone and combined

with gentian, cure intermittent fevers; but it

must be given in substance, and in large quan-
tities.

This dry root is given in powder, or a decoc-

tion may be made by boihng it in water, and

adding a little cinnamon.

Arbutus, or Bearberry (arbutus uva ursij.

Natural family ericcce; decandria, monogynia, of

Linnseus. This little plant is found in alpine

regions at a considerable height. The root is

perennial, long, branched, and fibrous. The

stems are numerous, procumbent, woody, and

scarcely a foot long, seldom divided into branches.

The leaves are small, oblong, obtuse, without

footstalks, of a dark green colour. The flowers

are flesh-coloured, and terminate the stems in

small clusters; the corolla is monopetalous; the

fruit is a pulpy, round, red berry. It is common
in the north of Scotland, and flowers in June.

There is reason to suppose that this plant was

used by Dioscorides and Galen, as a cure for

spitting of blood.

The dry leaves are inodorous at first, though

bitter; but on keeping and being powdered, have

the flavour of hysson tea. They have been used

to dye an ash colour, and are also sometimes

employed in the tanning of leather. The

uva ursi, though employed by the ancients in

several diseases requiring astringent medicines,

had almost entirely fallen into disuse till about

the middle of last century, when its use was

revived as a medicine in diseases of the kidneys
and stone.

In the years 1763 and 1764 it rose into fashion-

able notoriety, for the cure of gravelly com-

plaints, and, indeed, all affections of the urinary

organs; and was much lauded by the German,

French, and Spanish physicians. Time and

further experience, however, proved all these

encomiums to be exaggerated . The experiments
of Drs Alexander and Murray show this sub-
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stance to possess little diuretic power, and to

have no material effect upon the urinary organs.
Dr CuUen deems that its only beneficial effect

arises from its astringent properties. Dr With-

ering says, "perliaps we shall find it no better

than otlier vegetable astringents, some of which
have long been used by tlie country people in

gravelly complaints, and with very great advan-

tage, though hitherto unnoticed by the regular

practitioners." The leaves may be used either

in powder or boiled in water. A small tea-

spoonful of the powder is given twice a-day.
Catechu C acacia catechu). Natural family

kguminos(P ; poluf/amia, monoecia, of Linnaeus.

The small tree which yields the valuable astrin-

gent called catccliu, is a native of the moun-
tainous parts of India. It attains the height of
twelve feet, and one foot in diameter. The
trunk is covered with a thick, tough, brown

bark, and towards the top divides into many
close branches. The leaves are bipinnated or

doubly winged, and are placed alternately upon
the younger branches. The partial pinnae are

nearly two inches long, and are commonly from
fifteen to thirty pair, having small glands inserted

between the pinna;; each wing is usually fur-

nished with about forty pair of pinnated or

linear lobes, beset with short hairs. The flowers
are hermaphrodite, and stand in close spikes,
which arise from the axilla: of the leaves. The
seeds are contained in lance-shaped pods.
The highly astringent substance long known

under the name of terra Japonica, or more pro-
perly catechu,, was long used in Europe before it

was known how it was actually produced.
Clusius and others supposed that this substance
was extracted from the kernel of a nut, the

produce of a species of palm, and confounded
with the areca or beetle nut. According to Mr
Kerr, however, in the province of Bahar, where
the catechu is manufactured, the price of the
areca nut far exceeds that of the catechu. But
he thinks it probable that where this nut is in

great plenty, they may perhaps join some of the
fruit in making the extract to answer a double

purpose; for the most frequent use of both is in

chewing them together, as Europeans do tobacco;
to these two substances they add a little shell

lime, and a leaf called pauw.
The preparation of catechu is as follows :—
After felling the trees the manufacturer care-

fully cuts off all the exterior white part of the
wood. The interior coloured wood is cut into

chips, with which he fills a narrow-mouthed,
unglazed, earthen pot, pouring water upon them
until he sees it among the upper chips. When
this is half evaporated by boiling, the decoction
without straining, is poured into a flat earthen

pot, and boiled to one-third part. This is set in

a cool place for one day, and afterwards evapor-
ated by the heat of the sun, stirring it several

times in the day; when it is reduced to a con-

siderable thickness it is spread upon a mat or

cloth, which has previously been covered with

the ashes of cow dung. This mass is divided

into square or quadrangular pieces by a string,

and completely dried by turning them frequently
in the sun, until they are fit for sale. In making
the extract, the pale brown wood is preferred,

as it produces the finer whitish extract; the

darker the wood is the blacker the extract, and

of less value. This extract is called cutt by the

natives. In its ordinary state it is a dry, pul-

verulent substance, outwardly of a reddish colour,

internally of a shining dark brown, tinged with

a reddish hue. In the mouth it discovers con-

siderable astringency, succeeded by a sweetish,

mucilaginous taste. It dissolves almost entirely

in water, leaving only the impurities with which

it is mixed, and which are of a sandy or earthy
nature. Of the pure matter, spirits dissolves

about seven-eights into a deep red liquor. The

part undissolved is an almost insipid, mucila-

ginous substance.

In medicine this substance is employed in all

cases where an astringent is required, especially

in relaxed states of the intestines and uterine

vessels. In ulcerations of the gums, mouth, or

throat, it is also beneficial. In India an oint-

ment is prepared, composed of four ounces of

catechu, one ounce of alum, and half an ounce

of white resin. These are reduced to a fine

powder, and mixed with the hand, adding olive

oil ten ounces, and a sufficient quantity of water.

To all sores and ulcers in warm climates, astrin-

gentapplicationsof this kind are found to beuseful.

For internal use, a simple infusion in warm

water, with the addition of a little cinnamon

powder, is the best mode in which it can be pre-

pared.

Mezeheon (daphne mezereonj . Natural family

thymeleae ; octandria, mcmogynia, of Linnseus.

The mezereon is a hardy shrub, and a native of

England, though not very commonly to be met
with in a wild state. It grows to the height of

five or six feet, and sends off several branches.

The exterior bark is smooth, and of a gray colour.

The root is of a fibrous texture, of a pale colour,
and covered with smooth, olive-coloured bark.

The leaves are few, tender, lance-shaped, sessile,

and deciduous, and appear at the termination of

the branches after the flowers have expanded.
The flowers surround the branches in thick

clusters; they are sessile, monopetalous, tubular,

having the limb divided into four oval segments,

commonly of a purple hue. The seed is con-

tained in a round reddish berry. In England
this shrub is said to be frequently seen near

Andover, in Hampshire, and Laxfield, in Suffolk.

It is a common plant in gardens on account o(

the beauty of its early blowing flowers, which

appear in February or March.
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This plant is extremely acrid, especially when

fresh; and if chewed and retained in the mouth,
excites great and long continued heat and inflam-

mation,particularlyof the throatand fauces. The
berries also have the same effects, and when

swallowed, prove a powerful corrosive poison not

only to man, but to dogs and other quadrupeds,

though birds feed on them with impunity. The
bark and berries formed into ointments and

infusions, have long been used as external appli-
cations to old ulcers and long continued sores.

In France the bark is used as an application
to the skin, and, under certain management,
produces a continued serous discharge without

blistering, and is thus rendered useful in many
chronic diseases of a local nature, answering the

purpose of what has been called a perpetual

blister, while it occasions little pain or incon-

venience. The mode of application is as follows :

A square piece of the recent bark about an inch

long, and three-quarters of an inch broad, macer-

ated a little in vinegar, is applied to the skin,
over which is bound a leaf of ivy or plantain.
This application is at first renewed night and

morning, till it cauterises the part and brings on
a serous discharge, when a renewal of the bark
once in twenty-four hours is found sufficient to

continue the issue for any length of time. By
means of a piece of adhesive plaster, pieces of

the bark might thus be applied behind the ears,

or at the back of the neck, for diseases of the

eyes, &c.

In an affection of the throat of three years'

standing, where there was great difficulty of

swallowing, Dr Withering directed the mezereon
root to be chewed frequently, and a complete
cure was thus effected in a month. The root of

the mezereon is very large, and possesses even
more acridity than the bark. Slices of the root

are frequently chewed in the mouth for tooth-

ache.

Mezereon has also been employed in decoction,
either alone or joined with sarsaparilla in the

secondary forms of syphilis, and in the cure of

schirrous tumours.

Arum, or Wake-Robin (arum maculatum);
monwciapolyandria. This plant has already been
alluded to as yielding afarinaceous substance from
its roots. In a recent state the juice of this root,
which is extremely acrimonous, has been used as

a medicine. The plant grows wild in Britain,
and is in some respects remarkable. The root

is perennial, about the size of a large nut, and
sends off many long fibres. The leaves are com-

monly three or four, growing from each root.

These are an-ow-shaped,of adeepgreen orpurplish
colour, with numerous veins and dark spots. The
flower stalk is very short

; the calyx is a sheath of

oneleaf,large,oval, and inclosingthespadix, which
is round, club-shaped, fleshy, above of a purple

the slJ.impart'i' ^"""^ T ^P^l'l*^.'
^^""^ '"''''^^'y «<>

fruc fic-Lfuf."^;j,XT?r:r "^"•'^ '^-^
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'^"^ ''' ^^''"^

the anthers, 3 the
w?.f„^^ "^^ ^'' »«;« nectaries; and

lastly, the germ^nd i„™.^'." Jf'^f «f»"mata. This

curious flower shov<«r, and p'f", ^""''^ "! ^P"ng, but

the hemes which foWderabir
''°

'?' "P«^" "U late

in summer, when they ap, inhaE^''
'" "'''^ed

clusters,

of a bright scarlet colour, 'igging .

The root, when recent, contihe U8\'"\".";'"^T fluid,

which is extremely acrimonious, ".loth J'^'^"-'"?
a pain-

ful sensation of burning heat in thwith t *°"gue and

mouth. When cut in slices and ap^e {^'"ed to tJie

skin, it produces a blister. By dryinge, es^'
^''^^

this activity; and exposed to a sufficient Jlen }^*' ''*'

a short time, there remains the starchy subsiiustl_f^®>

described in another place. pete.

The recent root does not impart its acrimoil seviy

to spirits, wine, or water; the juice, however,d pa
is reckoned a powerful stimulant and diuretic, "}ine(

not only exciting the languid digestive organs, <t it

but also the whole system. By the ancients it l^n-

was used both externally and internally, but has

fallen into disuse in modem practice where fresh -.-

herbs of any kind are so seldom resorted to. d
The root should be young, and slightly dried

in the shade and without heat. A scruple of

this root, pounded, or made into an emulsion

with gum Arabic, may be given once or twice a

day; or the fresh root pounded may be used

in the same way, in cases of rheumatism.

It occasions a slight warmth in the stomach,
and afterwards promotes perspiration, and has

frequently been known to cure chronic rheuma-

tism and severe headaches, arising from nervous

debility of the stomach.

ScuKVY Grass {cochlearia officinalis'); tetra-

dynamia, siliculosa. This plant is common on

Scxirvy Grass.

our sea shores, as also in mountainous situations

in Britain. It is a perennial; the stems are

about a span high; the radical leaves are heart-

shaped, those of the stem ovate and deeply ser-

rated. The flowers are cruciform and terminate

the branches in thick clusters. It has an

unpleasant smell, and a warm acrid bitter taste.

As a medicine, it is aperient, diuretic, and gene-
colour, below whitish, standing in the centre of rally stimulating. The fresh plant, eaten as a
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salad, is found to be one of the best cures for

scurvy, brought on by long sea voyages and a

diet of salted provisions. This disease has,

however, in a great measure been obviated in

modern times by a supply of citric acid or

lemon juice on board of ship; and in domestic

diet great and important improvements have

taken place by the continued supply all over

the year of fresh provisions, and abundance of

vegetables.

AssAFCETiDA {ferula assafcetida). Natural

family, umhelliferw; pentandria, digynia, of

LinnoBus. The well known gum assafcetida is

the juice of several species of a plant which in

its general appearance and habits resembles

hemlock. Dr Hope was the first who introduced

this plant into Europe; and in 1784, a fine speci-
men grew in the botanic garden of Edinburgh.
The plant is a native of Persia ; the root is per-

ennial, tapering, and grows to the size of a man's

arm; it is covered with a dark coloured bark,
with many stiff fibres on the upper part. The
internal white fleshy substance abounds with a

thick milky juice, which has a strong fetid smell

resembling garlic. The stalk is round, smooth,
striated from six to eight feet in height, and six

or seven inches in circumference. The leaves are

ladical, six or seven in number, and nearly two
feet in length, bipinnated, of a deep green colour

and fetid smell. The flowers form an umbel,
and produce oval seeds. The plant varies much
according to the nature of the soil in which it

gi-ows, not only in the shape of the leaves but in

the intensity of the odour of the juice. Some-
times this is so slight, that goats feed on the

plant.

Assafcetida is collected from plants grow-
ing in the mountainous provinces of Chorassan
and Loar in Persia. At the season of the year
when the leaves begin to decay, the oldest plants
are selected. First, the firm earth which encom-

passes the root is rendered light by digging,
and part of it is cleared away so as to leave a

portion of the upper part of the root above the

ground ; the leaves and stalk are then twisted

ofl^ and used with other vegetables for a cover-

ing, to screen the root from the sun
; and upon

this covering a stone is placed, to keep the whole
from being blown away. In this state the root is

left for forty days, after which the covering is

removed, and the top of the root is cut off^ trans-

versely. It is then shaded from the sun for

forty-eight hours more, which is thought a suffi-

cient time for the juice to exude upon the cut

surface of the root. The juice is then scraped
off", and exposed to the sun to harden. A second
transverse section of the root is again made, but
no tliicker than is necessary to remove the

remaining superficial concretions which would
otherwise obstract the farther eff'usion of fresh

juice. It is a second time shaded for forty-eight

hours, and the juice scraped off as before. This

process is repeated eight times on each root; after

every third collection, ten days of an interval is

allowed to elapse, in order to give the root suffi-

cient time to secrete the juice. Thus from the

first incision to the last, a period of five or six

weeks is required; after this the root isabandoned,

and it soon perishes. The whole of this pro-

cess is conducted by the peasants who live in

the neighbourhood of the mountains where the

plants grow, and as they collect the juice from

a number of roots at the same time, and expose
it in one common place to harden, the sun soon

gives it that consistence and appearance in whicli

it is imported into Europe. Assafcetida has a

bitter, acrid, pungent taste, and a powerful and

peculiar fetid smell, the strength of which is the

surest test of its genuineness. As this odour is

very volatile, the gum loses much of its strength

by keeping, and when recent the odour is much
more powerful than after its transportation to

Europe. It comes to us in large irregular masses,

of a heterogeneous appearance, composed of

various little lumps, or grains of a white

brown, reddish, and violet colour. The best

masses are those which are clear, reddish, and

variegated with whitish tears. It is a gum resin,

the smell and taste residing in the latter, which

is readily dissolved in spirits, and to a consider-

able extent in water.

In medicine it is of very' general use as a

stimulant and antispasmodic in nervous afli;c-

tions; especially nervous aff^ections of the

stomach, combined with hysterical disease,

flatulence, and colic pains. It is given in tinc-

ture, or emulsion, or in pills combined with

aloes or colocynth. In some countries it is

used as a condiment in food, in a similar way as

garlic, which it in many respects resembles.

Inula or Elecampane (inula heleniumj.

Natural family, composit(P,' syngenesia polt/gamia,

Blecampaue.

of Linnffius. This plant is a native of England,
and grows in moist meadows

; it is also not unfre-

quently met with in the cottage garden. The root

is perennial, large, thick, branched, externally
brown and of a whitish gray within. The stalk is

uj)ri(rht, strong, round, striated, hairy, and about
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four feet in height. The leaves are large, ovate,

serrated, crowded with a net-work of veins, with

a strong fleshy mid-rib. The flower is very

large and yellow. This plant is described as

medicinal by Dioscorides and Pliny. The root

is the part used; when dried and kept for some

time it has a pleasant odour, like that of on-is

. root. Its taste is aromatic, bitter, and pungent.
It yields these qualities to spirits more readily
than to water. Its virtues were much extolled

by the older physicians ;
but it has not been

found so deserving of praise in modem practice.

Indeed, it is now fallen entirely into disuse. Its

action, however, is similar to that of the other

stimulating and aromatic bitters, and it is used

in similar complaints ; as in cases of weak

digestion, hysterical and nervous complaints.
One dram of the root in infusion, and from two

to four drams in decoction, is said to be the dose

usually given.
Flobentine Orris Root (iris florentina);

triandria,monogj/nia. This iris is a native of

Italy, and flowers in June. It was cultivated in

England, by Gerard, in 1590 ;
and is now gene-

rally reared by florists as an ornament in the gar-

den. The roots of those plants produced in this

country, have not, however, the odour, or other

qualities of those of warmer climates. The orris

root of our shops is imported from Leghorn.
The root in its recent state is extremely acrid

;

and when chewed excites a pungent heat in the

mouth, which continues several houi-s. On

drying this acrimony is almost wholly lost, the

taste is slightly bitter, and the smell agreeable,

resembling that of violets. On distillation it

does not yield an essential oil; but the flavour is

commimicated to spirituous tinctures. The

fresh root is a powerful purgative and emetic,

and a dram of the juice for a dose has been

employed in the cure of dropsies. The dry root

is only used as an agreeable perfume, and is the

ingredient which gives the peculiar flavour to

artificial brandies made in this country.
Fenugreek. Natural family, papilionacece;

liadelphia, decandria, of Linnsus. This is an

Fenugreek.

annual plant, with an erect hairy stem about two
feet high; the leaves are oblong, obtuse, and

slightly serrated, and of a disagreeable smell.

The flowersare whiteand appear in pairs ; they are

succeeded by a long compressed pointed pod con-

taining numerous seeds of a round yellow colour.

These seeds have a strong disagreeable smell, and
an unctuous farinaceous taste, accompanied witli

a slight bitterness. These seeds are not now

given as medicine internally, and are only rarely
used as fomentations and cataplasms in indolent

swellings, rheumatism, and ulcers, and some-

times in glysters. Foi-merly they were held

in more e^eem by medical men than they are

now.

Valerian (Valeriana officinalis). Natural

family valerianeas; triandria, monogynia of Lin-

Valerian.

nffius. This is a common plant about hedges
and woods in Britain. The root is perennial,

consisting of a number of simple fibres which
unite at their origin; the stalk is upright,

smooth, channelled, round, branched, and rises

from three to four feet in height. The leaves

in the stem are placed in pairs upon short broad

sheaths, they are composed of several lance-

shaped, partially dentated pinnae with an odd

one at the end, which is the largest. The radical

leaves are much larger. The flowers are small,

of a white or purplisli colour, and terminate the

stem in large branches. The flowers appear in

June.

The narrow-leaved variety of this species,

which does not exceed two feet in height, and

grows on dry heaths, and elevated pastures, is

in more repute than the other. Its roots mani-

fest stronger sensible qualities, and consequently

possess more active medicinal powers. Their

odour is strong and peculiarly heavy, with a

mixture of both aromatic and fetid qualities.

Tlie taste is warm, bitter, unpleasant, and slightly

acrid.

Valerian is supposed to be tlie phu (expi'essive

of its abominable smell) of Dioscorides and

Galen, by whom it is extolled as an aromatic

and diuretic. It was afterwards found to be

useful in certain kinds of epilepsy arising from

nervous irregularity; and, indeed, is now

employed in many nervous affections arising

from debility and irregular nervous action, or

hysterical aft'ections and convulsions.
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A tea-spoonful of the powdered root, with a

little cinnamon or mace, may be given twice or

thrice a day. It also yields its virtues to spirit

of wine and water, and a tea-spoonful or two of

the tincture is also a common dose.

Cats are particularly fond of the odour of this

root, and seem to be fascinated, as it were, when
it is presented to them. It is said also that rats

are equally attracted by its odour, and that rat-

catchers employ it as a means of snaring these

animals. This liking probably depends upon
some sexual analogy of smell which the root

presents to them.

Several of the species of this family of plants

are cultivated as ornaments to the garden
borders.

Sassafras (laurus sassafrasJ . Natural family

lauridi<B; enneandria, monogt/nia, of Linnseus.

This plant resembles the laurel, to which family
it belongs. It attains the height of twenty-five

feet, and is above a foot in diameter, but in

general it is of much less growth, and is divided

towards the top into several crooked branches.

The bark of the young shoots is smooth and

green ;
of the old trunks it is rough and furrowed,

and of a light ash colour. The leaves vary ; some

being oval, others divided into three lobes ; they
are of a pale green, downy on the under side, and

placed alternately in long footstalks. The flowers

are produced in pendent spikes or panicles, which

spring from the extremities of the shoots of the

preceding year. They appear in May and June,
and are generally male and female upon dif-

ferent trees; the fruit is a berry like that of

the cinnamon.

This tree is a native of North America, and

appears to have been cultivated in England
sometime before the year 1633; for in Johnston's

edition of Gerard he says, "I have given the

figure of a branch taken from a little sassafras

tree which grew in the garden of Mr Welmot
at Bon." It is said that this tree was first dis-

covered by the Spaniards when they took pos-
session of Florida,and the first import of the wood
into Spain was about the year 1560, when it

acquired great reputation for curing various dis-

eases. It is now usually imported here in long

straight pieces, very light, of a spongy texture,
and covered with a rough fungous bark. It has
a fragrant smell, and a sweetish, aromatic,
subacid taste. The root, wood, and bark agree
in their medicinal qualities, but the bark has
most fragrance, and is thought to be more power-
ful than the wood. Distilled with spirits, a fra-

grant essential oil of a penetrating natui-e is pro-

cured, and so heavy as to sink in water. It

yields its principles less completely to water,

though a decoction of the wood is that frequently
ordered. Its effects on the system seem to be

slightly stimulant and sudorific, promoting the

general secretions, but not showingmuch activity.

Indeed it is now seldom used, except conjoined

with other more active medicines in rheumatism,

gout, and affections of the skin. A tincture is

made by dissolving the bark and wood in recti-

fied spirits, and in this way the whole properties

of the plant are best obtained.

Sarsaparilla (smilax sarsaparilla). Natural

family sermentaceas ; dicecia, hexandria, of Lin-

Sarsaparilla.

nsBus. This plant is a native of America,

although another species, s. aspera, very similar

in all respects, is common in the south of

Europe.
The root is perennial, divided into several

branches which are somewhat thicker than a

goose quill, straight, externally brown, internally

white, and three or four feet in length. The

stalks are shrubby, long, trailing, and beset with

spines. The leaves are oval and pointed. The

flowers are male and female, on different plants.

The calyx of both flowers is bell-shaped and six

lobed. The fruit is a round, three-celled berry,

containing two seeds. The root, which is the

medicinal part, has a farinaceous, somewhat bit-

terish taste, and no smell. To water it communi-

cates a reddish brown, to rectified spirits a

yellowish red tincture, but imparts no taste to

either. This root was introduced into Spain

nearly three centuries ago, as an undoubted cure

for sj'philis and other diseases, as rheumatism

and scrofula, and affections of the skin. Like

many other remedies, however, its virtues in

time came to be disputed, and it was for a time

laid aside. Physicians are not even agreed in

the present day about its effects, some assert-

ing that its powers are considerable as an altera-

tive and restorer of the system, especially after

mercury has been administered, others holding
it as entirely inert. The common mode in

which the roots are used is as a decoction in

water, either alone or joined with sassafras and

guiacum.
GuiAcuM (G. officinalis) ; decandria, monogy-

nia of Linnaeus. This tree is a native of South

America, and the West Indian islands. It grows
to the height of forty feet, and four to five feet

in circumference sending off several large sub-
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dividing knotty branches. The bark is dark

gray, variegated with green or purplish spots on
the trunk, but those of the branches are ash

coloured. The roots are thick and large, and thick

in proportion to the size of the tree, and run deep
into the ground in a perpendicular direction.

The leaves are pinnated, consisting of two, three,
or four pairs of pinnse. The flowers grow in clus-

ters,the calyx is fiye-petalled,and of a blue colour.

The wood, gum, bark, fruit, and flowers,
are all said to possess medicinal qualities.
The wood is brought to Britain from Jamaica
in large pieces of four or five hundred weight
each; and from its hardness and beauty is in

great demand for various articles of turnery ware;
it is extremely compact, and so heavy as to sink
in water. The outer part is of a pale yellow
colour, the heart of a dark blackish brown, with
a greater or less admixture of green. It has little

smell except when heated, or when it is being

rasped down, when it yields a slight aromatic

odour. When chewed it discovers a slight

acrimony. Its pungency resides in a resinous

matter which dissolves readily in rectified spirit,
and partially in boiling water. This gum or

gummy resin is obtained by wounding the bark
in different parts of the tree, which is termed

jagging. The gum flows gradually, but plenti-

fully from those wounds, and hardens in the

sun, when it is scraped ofi^ and packed in small

kegs for exportation. This resin is of a friable

texture, of a deep greenish colour, and sometimes
of a reddish hue. It has a pungent acrid

taste, but little or no smell unless when heated.

This tree yields a spontaneous exudation from
the bark, which is called the native gum,
and is brought to this country in small irregular

pieces, of a bright semi-pellucid appearance, and
difl^ers from the other gum in being much
purer. The bark contains less resinous matter
than the wood, and is consequently a less power-
ful medicine, though in a recent state it is

strongly purgative. The fruit is said to be

purgative also, and in medicinal qualities far

excels the bark. The flowers are laxative, and
in Jamaica are commonly given to children in

the form of a syrup, which in appearance
resembles that of syrup of violets. But the
wood and resin alone are employed in Europe.
Guiacum, like the resins and balsams, is a stim-
ulant of a very diff'usible nature in the human
system, and affects" the skin, urinary organs, and
intestines very readily. Hence perhaps its use
in rheumatism and similar affections, and also
in diseases of the skin. It is used in decoction

along with the other woods just described, as
also in tincture when its active parts are most
perfectly preserved. The only objection is the
amount of spirits which is combined in the

tincture, and this in many cases may be a
serious objection.

Snake boot. Birth Wort (aristolochia scr-

peiitariaj gynandria, hexandria, of Linnasus.

This plant is a native ofVirginia, North America,
where there are several species nearly aJlied.

There are also severalEuropean species. The root

is perennial, and composed of a number of small

fibres proceeding from a common trunk, exter-

nally brown, and internally whitish. The stems
are slender, round, crooked, jointed, and eight to

ten inches high. The leaves are heart-shaped,

entire, pointed, and stand upon long footstalks.

The flowers are monopetallous, solitary, and
of a purple colour; the corolla is tubular and
twisted. The root is the medicinal part. It

has an aromatic smell, approaching to that of

valerian, but more agreeable, and a warm, bit-

terish, pungent taste, which is not easily con-

cealed l)y other mixtures. It imparts its active

matter both to water and spirits, and yields, by
distillation, an essential oil.

This root was first extolled as a cure for the
bite of the rattle snake, and other serpents, and
hence its name. It was also said that the snake
charmers used the juice of this root to stupify
the snakes as preparatory to taming them. It is,

however, extremely doubtful whether it possesses
either the power of charming snakes or curing
their bites. Equally apocryphal are its reported
cures of malignant fevers

; and modern physi-
cians are contented to employ it as a tonic, and
aromatic stimulant.

The powdered root is given to the extent of

ten or thirty grains, and in tincture one or two

tea-spoonfuls. Its employment, however, is

now much less practised than fonnerly.
The long rooted Birth Wort (a. longa) and

other two species, the round and slender, are

European plants, whose roots possess similar

properties to the American snake root. These
were employed by the ancient physicians, and

by them esteemed in affections of the uterus.

The celebrated Portland powder for the cure
of gout contained the roots of aristolochia, along
with gentian, centaury, and some other bittei-s

;

a dram of this mixture was directed to be taken

every morning for three months, and in gradually
diminished doses afterwards for a year or more.
This powder had in many cases the efl^ect of

warding off attacks of gout, but its long con-
tinued use injured the stomach and nervous

system, and brought on premature decay and
death.

The Rose (rosa canina, r. ccntifolia, r. gal-

licaj. Icosandria, polj/gpiia, oi' lAnnieus. The
hip or dog rose, is the common wild species from
which the garden roses are produced. It is a

shrub rising to six or ten feet in height, with
smooth bark, beset with alternate, hooked

prickles. The flowers are large, and composed
of five flesh-coloured, or white petals. The

capsule containing the seeds or hip, is of a
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subacid, pleasant flavour, and is formed with

sugar into a preserve.

Two varieties, tlie liundred-leaved, and red or

common rose, are used in medicine. The hun-
dred-leaved is so called from the number of its

petals, which are of a pale red or flesh colour.

The red rose has larger and finer petals, and is

of a deej) crimson colour. The leaves of the

latter are generally collected and dried, and are

used for making the infusion of roses; tliey are

more astringent than the former, but have less

odour. An essential oil is obtained from the

distillation of rose leaves, which possesses all

the concentrated and delightful odour of the

rose. It is well known under tlie name of attar,

or oil of roses. It is chiefly made in India,

where the rose grows in abundance.

To produce this oil, forty pounds of the rose

flowers, with their calyces, are put into a rude

still with sixty pounds of water. Tlie mass

being well mixed, a gentle fire is put under the

still; and when fumes begin to rise, the cap and

pipe are properly fixed and luted. When the

impregnated water begins to come over, tlie fire

is lessened by gentle degrees, and the distillation

is continued until thirty pounds of water are come

over, which generally takes place in about four

or five hours. Tliis water is to be poured upon
forty pounds of fresh roses, and thence are to be

drawn from fifteen to twenty pounds of distilled

water by the same process as before. It is then

poured into pans of earthen ware, or of tinned

metal, and left exposed to the fresh air for a

niglit; the attar or essence will be found in the

morning congealed, and swimming on the top of

the water. It is then skimmed off, carefully
freed from any remaining drops of water, and
then put into bottles for sale.

A conserve with honey or sugar is made of

the fresh petals of the hundred-leaved rose, which
is found a mild and pleasant laxative, and may
also be employed in making infusion of roses,

by pouring on an ounce of the conserve one

pound of water. The addition of a few drops
of diluted sulphuric acid, heightens the colour

and improves the astringent efi^ect of this infu-

sion. It may be used internally in spitting of

blood, or as a gargle in affections of the tlii-oat.

CHAP. XLIX.

THE ALOE, SCAMMONY, JALAP, COLOCYNTH, &C.

In the preceding chapter we have described

those plants which are possessed of a bitter and

astringent principle, joined sometimes with
an aromatic flavour. We now proceed to con-

sider those plants whose juices have an action

on the stomach and intestinal canal, called pur-

gative ; in other words, which have a peculiar

stimulating property on those organs, by which
their natural or peristaltic motion is increased,
as also the secretions from their surface.

The Aloe (aloe socotrina). Natural family
hemerocalledete ; hexandria, monogynia, of Liu-

Aloet.

nseus. Of this genus there are at least 150 spe-
cies and varieties. The greater part of which
are natives of Africa, and a few of the East and
West Indies.

There are several species or varieties supposed
to yield the gum aloes, and known in commerce,

namely, a. Socotrina (from Socotra), vulgaris

(Barbadoes), spicata (Cape), Indica, two or three

varieties. About 120 to 130 tons of aloes are

annually imported.

Tlie root of the socotrine aloe is perennial,

strong, and fibrous; the flower stems rise three

or four feet in heiglit, and are smooth, of a

shining green colour, and towards the top beset

with bracteal scales. The leaves are numerous,
and proceed from the upper part of the root;

they are nan-ow, tapering, thick or fleshy, suc-

culent, smooth, shining, and beset at the edges
with spiney teeth. The flowers are produced
in terminal spikes; there is no calyx; the corolla

is tubular, divided into six narrow segments at

the mouth, and of a striped purplish colour.

The capsule contains numerous angular seeds.

It is a native of the Cape of Good Hope, and

the island of Socotra. It flowers most part of

the year, and must not be confounded with

another plant, the American aloe (agave Ameri-

cana), which is remarkable for the long interval

between the periods of its inflorescence.

A tract of mountains about fifty miles from the

Cape of Good Hope, is wholly covered with the

aloe plant, which renders the planting of them
there unnecessary; but in Jamaica and Barbadoes

they are carefully cultivated. To the former of

these islands they were first brought from Ber-

muda, and gradually propagated themselves.

They require two or three years standing before

they yield their juice in perfection, to procure

which, the labourers go into the field with tuba

and knives, and cut off the lai-gest and most
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succulent leaves close to the stalk; these are

immediately put into the tubs and disposed one

by the side of another in an upright position,
that all the loose liquor may flow out at the

wound. When this is thought to be almost

wholly discharged, the leaves are taken out one

by one, passed through the hand to clear off any
part of the juice that may yet adhere or stick in

the less open veins; and the drained liquor is put
into shallow flat-bottomed vessels, and dried

gradually in the sun until it acquires a proper
consistence. What is obtained in this manner
is generally called socotrine aloes, and is the

clearest and most transparent, as well as the

highest in esteem and value.* The method of

procuring the common aloes in Barbadoes is thus
described by Millington.t After a quantity of

juice is drained from the leaves, it is carried to

the boiling house. One, two, or three iron or

copper boilers, are placed on the fire and fiUed

with juice. As the boiling goes on and tlie fluid

becomes thicker by evaporation, it is ladled for-

ward from boiler to boiler; and fresh juice is

added to the first boiler as it is gradually emptied.
When the juice in the third boiler, which is the

smallest, has arrived at a proper degree of con-

sistency, it is ladled out into gourds; and this is

known by dipping in a small piece of wood,
allowing the matter to cool, and then observing
whether the resin cuts freely, or comes away in

thin flakes from the stick. A little lime water
is used by some aloe boilers during the process,
when the ebullition is too great. The sun-dried

resin, which is a tedious process, is seldom made
in Barbadoes. Dr Wright gives a somewhat
different account of the manufacture of aloes.

According to him the plant is pulled up by the

roots, and carefully cleansed from earth or other

impurities. It is then sliced and cut in pieces,
and put into small hand baskets or nets; these

are put into large iron boilers with water, and
boiled for ten minutes, when they are taken out
and fresh parcels supplied, till the fluid becomes

strong and black. At this period the liquor is

thrown through a strainer into a deep vat, nar-
row at bottom, and left till it cools, and deposits
its feculent parts. Next day the clear liquor is

drawn off by a cock, and again committed to the

large iron vessel. At first it is boiled briskly,
but towards the end the evaporation is slow, and

requires constantly stirring to prevent burning.
When it becomes of the consistence of honey,
it is poured into gourds or calabashes for sale.

The socotrine aloe was formerly procured
from the island Socotra, or Zocotra, at the
mouth of the red sea. It comes wrapt in skins,
and is of a bright glossy surface, in the lump, of
a yellowish red colour, with a tinge of purple;
when reduced into powder it is a golden yellow.

• Brown's JanuUco. t Hi»t. of Barbadoes.

Its consistency alters with heat and cold. Its

bitter taste is accompanied byan aromatic flavour,

but not sufficient to prevent its being disagree-

able. The smell is not very unpleasant, and

sometimes resembles that of myrrli. The hepatic

aloes are chiefly brought from Barbadoes; the best

sort in large gourd shells, the inferior kind in

pots, and a still worse in casks; it is of a darker

colour, and not so clear as the other. It is gen-

erally drier and more compact, though some-

times the inferior sort is soft and clammy. Its

smell is much stronger, and more disagreeable;

the taste intensely bitter and nauseous, with

little aromatic flavour.

The Horse Aloe is easily distinguished from

both the foregoing, by its strong rank smell.

In other respects it resembles the hepatic, and is

sometimes as clear and bright as the socotrine,

only its smell is disagreeable, and devoid of all

aromatic odour. This kind, as the name implies,

is used chiefly by Farriers.

Aloes consists of a resin and gummy matter

united. It readily dissolves in proof spirits,

and in hot water, but not so perfectly. The

hepatic contains more resin and less gum than

the socotrine, and on the gum its active prin-

ciple depends.
It is a universal and weU kno^vn purgative,

and forms the principal part of most aperient

pills. It is thought to act chiefly on the lower

and larger intestines, and is not so frequently

given alone as in conjunction with rhubarb,

colocynth, and scammony. It will in many
cases act in the quantity of three or four grains,

in others, from twenty to thirty grains is a usual

dose.

This drug was known to the ancients, and

employed by Dioscorides, Celsus, and Avicenna,

although it is not mentioned by Hippocrates.
It is one of the safest and best warm and

stimulating purgatives to persons of sedentary

habits, and phlegmatic constitutions.

Colocynth (cucumis cohcynthis). Natural

family cucurbitaceae; moncecia, syngenesia, of

Linna;us. This is one of the gourd family, and
is common in Turkey; although it is not well

ascertained in what country it is indigenous. It

is an annual trailing and climbing plant, like

the garden cucumber. The leaves arc triangular,

obtusely notched, hairy, green on the upper
surface, and light-coloured, and rough on the

under. The flowers are small, solitary, and of

a yellow colour. The fruit is a round gourd,
about the size of an orange, divided into three

cells, abounding with a pulpy matter, and con-

taining numerous oval, compressed seeds. It

seems to have been cultivated in Britain in the

time of Turner; but in our Iiot-houses its fruit

is rarely developed. The spongy medullary part
of the fruit is that which possesses medicinal

activity; it is nauseous, acrid, and intensely
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bitter. A decoction of this pulp in water, and

then evaporated, forms the extract of colocynth

iOC

ColocyDtb.

used in medicine. The pulp is very bitter ; hence

the terms bitter apple, devil's apple, &c., by
which it is popularly known. This very power
ful purgative is the kolohinthis of the ancient

Greeks, and the alhandat of the Arabian pliysi-

cians. It was frequently used by both in different

diseases, though not without an apprehension of

danger from the violence of its effects, of which

various instances are related. In doses of ten to

twelve grains, it acts vehemently on the intestines,

frequently producing violent gripes. The besi

method of abating its violence without dimin-

ishing its purgative effect, is to triturate it with

gummy, farinaceous substances, or oily seeds,

and form it into an emulsion.

In the proportion of one or two grains, it may
be combined with aloes or rhubarb, and forms

a safe and excellent pill in all cases where the

bowels and constitution are of an indolent nature.

The seeds are perfectly bland, and highly nutri-

tious; and in northern Africa are used by the

natives as a common article of food.

ScAMMONY Cconvolvulus scammoniaJ. Natural

family convolvulaceee; pentandria, monogj/nia, of

Spamrnony.

Linnseus. This plant grows in abundance about

Maarash, Antioch, Edlih, and towards Tripoli,
in Syria; and was first introduced into England
by Gerard, in 1597. The root is from three to

four feet in length, and from nine to twelve

inches in circumference, covered with bark of a

light gray colour. It is perennial, tapering,
branched towards the bottom, and contains a

milky juice. The stalks are numerous, slender,

twining, and spread themselves upon the ground
or neighbouring trees, to the extent of fifteen

or twenty feet. The leaves are an-ow-shaped,

smooth, of a bright green colour, and stand upon
long footstalks. The flowers are funnel-shaped,

yellow plicated, and placed in pairs upon the

pedicles. The capsule is multilocular, and con-

tains seeds of a pj'ramidical shape.
It is from the milky juice of the root that the

scammony of medicine is procured, no other

part of the plant possessing any active qualities.
The mode of procuring the juice is as follows :

The peasantry having cleared away the earth

from about the root, they cut off the top in an

oblique direction about two inches below where
the stalks spring from it. Under the most

depending part of the slope, they fix a shell or

some other convenient receptacle, into which
the milky juice gradually flows. It is left there

about twelve hours, which time is sufficient for

drawing off the whole juice. This, however,
is in small quantity, each root affording but a

very few drams. The juice from the several

roots is put together, often into the leg of an old

boot for want of some more proper vessel, where,
in a little time, it grows hard, and forms the

genuine scammony.* It is a green resin, gen-

erally of a light, shining gray colour, and friable

texture. It is brought from Aleppo and Smyrna;
that which comes from the latter place is less

valued than the former, and is supposed to be

more ponderous, and of a deeper colour; but the

colour affords no test of the goodness of this

drug, which seems to depend entirely upon the

purity of the concrete juice. The smell is rather

unpleasant, and the taste bitterish, and slightly
acrid. The different proportions of gum and

resin, of which it consists, have been variously
stated

; but as it dissolves entirely in proof spirits,

this shows that the two substances must be in

nearly equal proportions.

Scammony was well known to the Greek and

Arabian physicians, and was not only employed
internally as a purgative, but also as an exter-

nal remedy for tumours and diseases of the

skin. In small doses of two or three grains, it

may be given alone; but it is more frequently
used combined with other purgatives, as aloes

and colocynth.
Jalap (convolvolus jalapa) . This is another

plant of the genus ipoma, nearly allied to the

former. It is a native of Xalapa, in Mexico,
hence probably its name. The root is perennial,

large, heavy, of an irregular oval form, black

* Dr Russel.



540 HISTORY OF THE VEGETABLE KINGDOM.

colour, and abounding in a milky juice. The
stalks are numerous, shrubby, slender, striated.

Jalap.

twisted, and climb for support to other bodies,

rising to twelve feet in height. The leaves vary
in form, but are generally heart-shaped; they
are smooth, of a bright green colour, and stand

alternately upon long footstalks. The flowers

are large, bell-shaped, entire, and plicated, of a

reddish colour externally, but a purple within.

The flowers appear in August and September.
It is said that the root of Jalap was first brought
to Europe about the year 1610. It is now one

of the most common purgatives. The root has

little smell or taste, but imparts a slight degree
of pungency in the mouth. Its medicinal activity
resides in the resinous matter of the root. It is

found to be a safe and eflicacious purgative, when

given in doses of twenty to thirty grains of the

powdered root. The root requires to be well

pounded, so as to separate the resinous particles,

and for this purpose crystals of tartrate of potass
are often added.

It may also be dissolved in proof spirits, and

administered in tincture, either alone or conjoined
with senna or aloes.

BncKTHORN (rhamnus catharticus.) Natural

family, rhamni ; pentandria, monogynia, of Lin-

na;u8. This shi-ub is a native of Britain, and

usually is to be found in woods and hedges near

running streams. The stem is covered with

dark brown bark, and divides into many branches

beset with strong spines. Its height is seven or

eight feet. The leaves are elliptical, serrated,

and stand on short footstalks. The flowers are

commonly male and female on dififerent plants.

There is no corolla ; the calyx is of a greenish

yellow colour, divided at the extremity into

four segments. The fruit is a round black ben-y,

containing four seeds. It flowers iu May or

June, and the seeds are ripe about the end of

September.

The berries, which are the medicinal part of

tlie shrub, contain a pulpy deep green juice,

which has a faint unpleasant smell and a bitter

acrid taste. Twenty of the fresh berries produce
a purgative effect, with heat and thirst, and often

severe griping. The expressed juice and powder
of the dried berries have also similar eff'ects. A
syrup is made of the expressed juice and sugar.

Though a powerful purgative, and useful in

dropsies and obstinate costiveness of habit, it is

now seldom used in modern practice, on account

of the violence of its eff^ects. The inner bark

is also of a purgative nature.

The juice of the unripe berries stains paper of

a saffron yellow. The juice of the ripe berries,

mixed with alum, forms the sap green of artists.

If the berries be allowed to get over ripe, their

juice produces a.purple colour ; the bark yields a

l>eautiful yellow dye.

Senna (cassia Egyptiaca). Natural family,

Icguminosm ; decandria, monogynia, of Linnaeus.

This plant is an annual; the stalk is strong,

smooth, branched, and rises to the height ofabout

two feet. The leaves are alternate, with narrow

pointed stipulae at the base. Each leaf is com-

posed of several pairs of oval or elliptical pointed

nerved sessile pinnie, of a yellowish green colour.

The flowers are yellow, and produced succes-

sively in long axillary spikes. They appear in

July and August. The seeds are contained in a

compressed curved pod. This plant is a native

of Egypt, it also grows in some parts of Arabia,

especially about Mocha
;
but as Alexandria has

ever been the great mart from which it has been

exported into Europe, it has long been known
under the name of Alexandria senna, or sena.

Hassilquist found this plant growing spontane-

ously in Upper Egypt. The blunt leaved senna,

S. natica, is a variety of the sea species, wliich

by its cultivation in the south of France has been
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found to assume this change. It is less purga-
tive than the pointed leaved senna, and requires

therefore to be given in larger doses. It was

employed l)y Dr Wright in Jamaica, where it

grows on the sand banks near the sea.

Senna appears to have been cultivated in

England in the time of Parkinson, about the

year 1640, and Miller says that by keeping
these plants in a hot bed all the summer, they

frequently flowered
;
but they rarely perfect their

seeds in this country. There is little doubt,

however, but that senna might be cultivated in

some parts of the British colonies in sufficient

quantity to supply our wants. The dried senna

leaves imported to this country and in common

use, have a slightly unpleasant smell and a bit-

terish nauseous taste. They impart these vir-

tues both to water and proof spirit. The most
common mode of using them is in an infusion,

by pouring boiling water on the leaves. They
should not, however, be subjected to the boiling

process, as this dissipates certain volatile parts
of the leaves in which their active powers mainly
depend.
Senna was first brought into use by the

Arabian physicians Serapion and Mesne, and
Achiarius is the first of the Greeks by whom
it is noticed, who, however, does not recommend
the leaves but the fruit. Mesue likewise seems

to prefer the pod to the leaves, as being more

powerful, but this is not the case, its purgative

quality being certainly less powerful, although
it does not cause griping as the leaves some-

times do. An infusion of senna, combined with
bitter infusion, as gentian or centaury, has

its purgative qualities increased. The ' black

draught,' so much in use among medical practi-

tioners, is a combination of senna and gentian,
with the addition of any aromatic, as cardamom
or coriander seeds, or the rind of the Seville

orange. A strong infusion of senna gripes more
than a weaker one; the proper proportion is one
dram of senna to four ounces of water.

The cwnmmi bladder Senna, (Coluntea arbor-

escens,) a shrub cultivated in gardens for orna-

ment, and which grows spontaneously on the

sides ofmount Vesuvius, also possesses a purgative

quality similar to senna, though in an inferior

degree. A double quantity of the leaves of this

plant may be substituted for the common senna,
with similar results. A dram or two of the

seeds excite vomiting. Haller and Ray mention
that cattle feed readily on the leaves and twigs
of this plant.

Purging Cassia C^issia fistula). This is a

tree belonging to the same natural family, which
attains the height of forty feet; producing many
spreading branches towards the top, and covered
with brownish bark, intersected with many
cracks and furrows. The leaves are composed
of four or six pairs of pinna;, which arc ovate,

pointed, and of a pale green colour. The flowers

are large, yellow, and placed in spikes upon long

peduncles. The pods are cylindrical, pendulous,
and from one to two feet in length; they contain

numerous hard, compressed seeds, surrounded by
a black pulpy matter.

This tree is a native of Egypt, and of the

East and West Indies. It was first introduced

into England by Miller, in 1731. The pods of

the East India cassia, are of less diameter,

smoother, and afford a blacker, sweeter, and

more grateful pulp, than those which are brought
from the West Indies, South America, or Egypt;
and are universally preferred. In Egypt, it is

the practice to pluck the cassia pods before they
arrive at a state of maturity, and to place them
in a house from which the external air is excluded

as much as possible; the pods are then laid in

strata of half a foot in depth, between which

palm leaves are interposed : the two following

days the whole is sprinkled with water, in order

to promote its fermentation; and the fruit is suf-

fered to remain in this situation forty days, when
it is sufficiently prepared for keeping. Those

pods which are the heaviest, and in which the

seeds do not rattle on being shaken, are com-

monly the best, and contain the most pulp,
which is the part employed in medicine.

The best pulp is of a shining black colour, and

of a sweet taste, with a slight degree of acidity.

It is doubtful whether this substance was em-

ployed by the ancient Greeks; and it seems first

to have been brought into notice by the Arabian

physicians. This pulp has been long used as a

gentle and mild laxative to children and delicate

persons; its operation, however, is so gentle, as

in most cases to require the aid of other stronger
medicines. An electuary or compound, has

therefore long been in use, called
"
lenetive elec-

tuary." Perhaps, however, a cheaper, and as

effectual substitute for the cassia pulp, is to be

found in the common damson preserve.
Castor Oil Plant (ricinus communis, or palma

christi). Natural family ewp/iorWacea;/ moncecia,

monadelpMa, of Linnseus. This plant, though
an annual, and herbaceous in our gardens,
becomes a tree in Africa of several years' standing.
In Candia it continues many years; and, accord-

ing to Belon, requires a ladder to come at the

seeds. The root is long, thick, whitish, and

sends off many small fibres. The stem is round,

thick, jointed, shining, of a purplish red colour

towards the top; and rises luxuriantly in thib

country to six or ten feet, in warm climates to

fifteen and twenty feet in height. The leaves

are large, and deeply divided into seven lobes, or

pointed, serrated segments; and are of a bluish

green colour. The flowers are male and female

on the same plant, and are produced on a clus-

tered, terminal spike. The male flowers have
no corolla, and are placed on the under part of
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the spike; the female flowers occupy the upper
part, and have the calyx cut into three nai-row

segments, of a reddish colour. The capsule is a

large, three-celled nut, covered with tough spines
and contains three flattish, oblong seeds, which
are forced out on the bursting of the capsule.
It flowers in July and August.

This plant was most probably familiar to the

ancients, for it is conjectured to be the kiii or

croton, of Dioscorides, who describes the seeds

as powerfully cathartic. It is also mentioned
as a rather violent and irritating cathartic by
Etius, Paulus ^gineta, and Pliny; and most

probably obtained this character from giving the

bruised seeds along with the membranes, wliich

latter produce a griping, irritating effect.

This plant was first introduced into England
in 1562, in the time of Turner; and is now
common border plant in gardens, where it often

attains the height of ten feet, and forms a splendid
ornamental flower. For this purpose it requires
to be sovnx in pots early in the season, kept in

the hot-house for some time, and then trans-

planted into light rich soil.

The oil is obtained from the seeds by expres-

sion, in a similar way as that already described

in obtaining the other vegetable oils.

The oil obtained without heat, or the "cold

drawn," is the purest, and has little or no colour

It is a clear, limpid, almost tasteless, and odour-

less fluid, not liable to become rancid. The oil

obtained by heating, or parching the seeds, has

more colour, but according to the opinion of some
is more bland, and less liable to gripe than the

other. The manner of obtaining the "oil in

Jamaica is as follows: The seeds being freed

from the husks or pods, which are gathered upon
their turning brown, and when beginning to

burst open, are first bruised in a mortar, after-

wards tied up in a linen bag, and then thrown
into a large pot with a sufficient quantity of

water, about eight gallons to one of the seeds;
and then boiled till the oil has risen to the sur-

face, when it is carefully skimmed off", strained,
and kept for use. In Jamaica, besides its medi-
cal use, it is employed for lamps and other domes-
tic usee.

In doses of half an ounce to an ounce, it forms
a mild, safe, and quickly operating purgative.
The addition of a small portion of spirits takes

away its nauseating eff^ects, and makes it more
agreeable to the stomach. Unlike almost all

other purgatives, its frequent use has the eff'ect

of enabling the patient to diminish, instead of

to increase the dose. It may also be used as an
enema; and joined with equal parts of oil of

turpentine, is the most efficacious cure for

worms.
CnoTojf (croUm tiglhim). Natural family

mphorUacem; moruecia, monodelphia,of Unnieus.
This shrub, which is a native of the East ludies,

produces the seed from which the oil of croton

is procured. This oil is so irritating, that a

810.

Castor Oil Plant.

single drop of it applied to the tongue, produces
an effect on the whole alimentary canal. It is

given in severe and oljstinate cases of costive-

ness, in doses of from one to two drops, made

up with oil of almonds, or mucilage of gum
Arabic and sugar. It is also applied combined
with any bland oil, as an external irritant to the

skin.

The Cascarilla Croton (c. eleutheritimJ,a.TioiheT
shrub of this family, affords a bitter aromatic

bark, which is not unfrequently used in medi-
cine.

Some of the other species of the same genus
are used as dyes, and have already been alluded
to.

Rhubarb (rheum palmatum). Natural family
polygoneas; enncandria, trigynia, of Linna;us.
There are at least half a dozen species of rhubarb,
the roots of all of which possess medicinal pro-
perties; the palmatum, however, is that which

yields the rhubarb of commerce. The root is

perennial, thick, of an oval shape, and sends oft

long tapering branches; externally it is brown,
and internally of a deep yellow colour. The
stalk is erect, round, hollow, jointed, sheathed,
and rises to the height of six or eight feet. The
radical leaves are numerous, large, rough, of a
roundish figure, and deeply cut into lobes, and

irregulariy pointed segments. The stalk leaves

spring from the joints, whicli they supply with
membranous sheaths. The flowers terminate
the branches in numerous clusters, forming a kind
of spike, and appear in April or May. The
corolla divides into six obtuse segments, which
are of a gi-eenish white colour. This species is

a native of Tartary.
It was not till the year 1732, that naturalists

became acquainted with the plant which seemed
to afford the oflicinal rhubarb; when some plants
received from Russia by Jussieu, at Paris, and
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Rand, at Chelsea, were said to supply this

important desideratum.

As some doulits still remained, Boerhaave

procured from a Turkish merchant the seeds of

those plants whose roots he annually sold. These

seeds were soon propagated, and were discovered

to produce two distinct species, the r. undulatum,
and r. palmatum. Previous to this time Dr
Gorter had repeatedly sent its seeds to Linnseus,
hut the young plants which thej' produced con-

stantly perished; at length he obtained the fresh

root, which succeeded very well at Upsal, and

afterwards enabled the younger Linnseus to

describe this plant in 1767.

Two years before this, Dr Hope had read

before the Royal Society of London, an account

of a plant of the r. palmatum, which grew in

the Botanic garden at Edinburgh.
" From the

perfect similarity of this root," says Dr Hope,
" with the best foreign rhubarb, in taste, smell,

colour, and purgative qualities, we cannot doubt
of our being at last possessed of the plant which

produces the true rhubarb; and may reasonably
entertain the agreeable expectations of its prov-

ing a very important acquisition to Britain."

Since that period this species, as well as several

others, have been cultivated with success in this

country. But owing to the prejudice in favour

of foreign roots, the demand for the home growth
has not been such as to encourage its farther

cultivation. The only deficiency was in the

digging of the root, but this might easily be

improved. Its cultivation is easy. It is sown
in spring, in a light soil, and transplanted next

spring into a similar soil well trenched, the

plants being sftt at a yard distance from each
other each way. The third year some plants

begin to flower; but the roots are not lifted till

the autumn of the sixth year. When dug out
of the ground, they are first to be washed in a

large quantity of water; and after the fibres and
small roots are cut off, they are well brushed in

fresh water, and cut into pieces of a proper size.

The brown bark is then washed off, and they
are again thrown into fresh water for three or
four hours, in which they give out a great quan-
tity of gummy matter. They are then taken
out and laid upon twigs to drip till next morn-

ing; and it is chiefly in this time that they
exude at every part, a white, transparent, gummy
matter, resembling jelly. They are lastly placed
in a stove, heated to 120° or 140°, till they dry.
Twenty-five pounds of the recent root, yield
only about eight pounds of the dry. It is not,

however, yet fit for sale. All the wrinkles must
be rasped and filed out, and the pieces thus
dressed put in a barrel fixed on an axis, and
rolled about in it for twenty minutes or half an
hour, when they get covered by a fine powder
formed by their rubbing against each other.

Prepared in this way, it may be powdered, and

has in every respect the appearance of foreign

rhubarb. The chief peculiarity in this process
is the steeping the roots in water, to extract the

gummy or mucilaginous matter; without this

precaution, according to Baume, the root cannot

be reduced to powder, even when perfectly dry,
but becomes pasty under the pistil. British

rhubarb is cultivated in considerable quantities
in the neighbourhood of Edinburgh, and sold

at nearly the price of foreign rhubarb. It is

easily reduced to a very fine powder, although
it is merely washed and peeled, before it be cut

into proper pieces, and dried upon the top of a

baker's oven.

There are two sorts of rhubarb imported into

this country, Chinese and Turkey rhubarb, dif-

fering in quality, although they both come from

the same country. All the rhubarb of com-
merce is brought from the Chinese town, Sini,

or Selim, by the Bucharians. It grows on the

neighbouring chain of lofty mountains, which
stretches to the lake Kokonor, near the source

of the river Chorico. It is dug up by the pea-

sants, cleared from the earth, cut into pieces,

strung with the bark on strings, and exposed to

dry under cover in the shade for a whole year,
when it is again cleansed and prepared for expor-
tation. In Kiachta, on the Russian frontier, it

is received from the Bucharians by a Russian

apothecary, who examines it; the bad is imme-

diately burnt, and the good is freed from its

bark, woody parts, and every impurity in the

most careful manner. It is then sent to Moscow
and Petersburgh, where it undergoes a second

examination. This forms the Russian or Turkey
rhubarb, which is reckoned the best. It is com-

monly in round pieces, of a reddish or whitish-

yellow colour, feels gritty between the teeth;

and is often perforated with so large a hole, that

many pieces have the appearance of a mere
rind. The Chinese or East India rhubarb, is

brought by sea from Canton, and is heavier,

harder, and more compact, than the other; sel-

dom perforated with holes, and is either in long

pieces or with two flat sides, as if they had been

compressed. The general characters of good
rhubarb are, its having a whitish or clear yellow

colour, being dry, solid, and compact; moderately

heavy, brittle; where recently broken appearing
marked with yellow or reddish veins, mixed
with white, being easily pulverizable; forming
a powder of a fine bright yellow, having the

peculiar, nauseous, aromatic smell of rhubarb,
and a subacrid, bitterish, somewhat astringent

taste, and when chewed feeling gritty under the

teeth; speedily colouring the saliva, and not

appearing very mucilaginous. Rhubarb contains
a large proportion of bitter extractive matter,
soluble in water and spirits; and also an aromatic,
odorous matter, on which its activity as a pur-
gative depends.
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Rhubarb acts as a mild purgative, and as a
tonic and astringent. It may be given in powder,
in doses of a tea-spoonful, or in infusion in

water, or as a tincture dissolved in spirits. It

is found to yield more of its purgative quality
to water than to alchohol.

In habitual costiveness it is not an appropriate
medicine, as its astringency tends to keep up
this state of the bowels. In stomachic affections,
and laxity of the intestines, it is, however,
highly useful; and on this account is a common
remedy in diaiThsea, or looseness of the bowels,
either alone or given with some absorbent sub-

stance, as magnesia or chalk.

We have elsewhere alluded to rhubarb as fur-

nishing from its stalks a pleasant and salutary
acid substance, which is made into tarts. The
Persians have for a long period been in the habit
of using this substance for the same purpose.
Gamboge. This substance is obtained from

the juice of a tree which grows in Siam and

Ceylon, belonging to the natural family tricocece;

polygamia, monceda, of Linnaeus. This tree is

of a middling size; and the leaves and young
shoots when cut, yield a juice which soon con-
cretes into a yellow resin.

A similar substance is also obtained from
various species of garcinia and hypericum. This

gum is brought from India in large cakes or
rolls. The best sort has a deep yellow or orange
colour, shining fracture, and is free from irregu-
larities. It has no smell, and very little taste,
unless kept in the mouth for some time, when
it imparts a slight sense of acrimony. It is a
most active purgative, both upwards and down-
wards, in doses of from two to six grains. In
cases of tapeworm, it has been given in doses of
fifteen grains, combined with fifteen grains of

vegetable alkali. In general, it is exhibited in

small quantity, along with aloes or other pur-
gatives, in the form of pills. It requires to be
administered with caution. ^

It foi-ms an active ingredient in "Morrison's

pills." It is also an ingi-edient in most of the
nostrums for the cure of tapeworm.

Ipecacuan. It is somewhat singular that the
real plant from which this well known emetic

powder is obtained, has not yet been accurately
ascertained. It has been referred to several

different genera, as euphorbia, lonicera, viola, and
physcotria. The annexed cut is a figure of the
true ipecacuan plant, but without the inflores-

cence; the original of which was sent to the
late Joseph Banks by governor Philip, from
Brazil.

There are three sorts of ipecacuan root com-
monly brought to this country, chiefly distin-

guished by the colours of ash gray, brown, and
white. The ash coloured is brought from Peru,
and is a small wrinkled root, bent, and contorted
into a great variety of

figures; brought over in

short pieces full of wrinkles and deep circular

fissures, down to a small whitCj woody fibre.

Ipecacuan.

that runs in the middle of each piece. The
bark is compact, brittle, looks smooth, and

resinous, upon breaking it has very little smell;
the taste is bitterish, a little acrid, and slightly

mucilaginous.
The brown is small, somewhat more wrinkled

than the foregoing, of a brown or blackish

colour without, and white within. This comes

from Brazil. The white sort is woody, has no

WTinkles, and no perceptible bitterness in taste.

The ash coloured is that generally preferred for

medical use. The brown has been sometimes

observed, even in a small dose, to produce violent

effects. The white is of a weak action. Accord-

ing to Dr Irving, the root contains a resin and

gum, the latter being more powerfully emetic

than the former, and also existing in greater

quantity. The bark is stronger than the woody
part, and the whole root is antiseptic and

astringent. Vinegar has the power of destroying
the emetic quality of the root; thirty grains of

the powder given in acetous acid, only produces
a laxative effect on the bowels.

Piso gives the first account of ipecacuan in

1649; and about thirty years after this period it

was introduced into general practice in France,

by Kelvetius. In doses of fifteen to twenty-
five grains, it forms one of the safest and most
effectual of emetics; in smaller quantities, it is

employed as a sudorific; and in all those cases

where the increased action of the vessels of the

skin is deemed useful. Combined with opium,
it forms the celebrated sweating medicine called

Dover's powder.
Squill (scilla maritima). Natural family

aaphodelicB; hexandria, monogynia, of Linnieus.

This is a perennial, herbaceous plant, with a

large bulbous root, coated like the common
onion, of a reddish colour, and abounding in a

thick juice. The stem is round, smooth, suc-

culent, and is from two to three feet in height.
The leaves spring from the root, and are long,

sword-shaped, and pointed. The flowers are

produced in a long close spike, and have six
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whitish coloured petals. They appear in April
and May. The capsule is oblong, and contains

numerous rounded seeds.

This plant is a native of

Spain, Sicily, and Sj'iia, where

it grows in sandy situations on

the sea coast.

It was first cultivated in

England in 1G48, in the Oxford

botanic garden. The red rooted

variety has been supposed to

possess greater strength tlian

the white, and is preferred
for medical use. Tlie root

haslittle smell, but to the taste

is very nauseous, and intensely
bitter and acrimonious. It imparts its virtues to

both spirits, vinegar, and water.

This root was known to the ancient Greeks,
and has ever since been employed by physicians.
In large doses it proves poisonous to many ani-

mals; and in man excites violent action of the

stomach, intestines, kidneys, and bladder. In

moderate doses, however, of a few grains, it is

a perfectly safe and efficacious medicine, and is

used in coughs, asthma, and dropsy. To prevent
its too great action on the stomach, it is fre-

quently combined with a portion of opium.
With calomel it forms a powerful stimuhmt of

the urinary organs.
Tlie root to be preserved should be slowly

dried, but not overmuch, and then reduced to

powder. It may be given in doses of from two

to five grains in this way, or as a tincture in

spirits or vinegar.
White Hellebore (veratrum album). Natural

iaraWy liliacca; ; pofygamia, monmcia, of Linneus.

S13,

Hellebore.

The root is perennial, about an inch thick, with

numerous strong fibres. The stalk is thick,

strong, round, hairy, and about four feet high.
Tlie leaves are large, oval, ril)bed, plaited, and

of a yellowish green colour. The corolla is six-

petalled. The flowers are both hermaphrodite
and male.

This plant is a native of Italy, Switzerland,

Austria, and Russia. Gerard is supposed to be

the first wlio introduced it into Britain, about

tlie year 159G.

Two kinds of hellebore, the white and the

black, were held in much esteem by the ancients,

altliough it is difficult exactly to trace which

kind is described by Dioscorides. Hippocrates

frequently mentions hellebore, simply or gen-

erally, by which we are told the white is to be

understood, as lie adds, the words black, or purg-

ing when the other species is meant; and as the

purgative powers of white hellebore are known
to be weaker than those of the black, the dis-

tinction is so far applicable to the effiict now

experienced of the two roots now known.
The famous Anticyrian hellebore is supposed

to be the black. Pausanias says, that both the

white and black hellebore grew at Anticyra; but

tlie latter was accounted safer, and therefore

more commonly employed.
Not only the roots, but every other part of the

plant of white hellebore, is acrid and poisonous,
and is shunned by most animals. The dried

root has no peculiar smell, but a nauseous, acrid,

and bitter taste. When applied to open sores

and ulcers, it produces its purging effect; and if

snuffi'd up tlie nose, gives rise to violent sneez-

ing. In large doses, it produces violent action

on the intestines, followed by inflammation and

death.

The ancients, though sufficiently acquainted
with the powerful and dangerous effects of white

hellebore, yet frequently prescribed it internally,

especially in cases ofmelancholy madness, dropsy,

epilepsy, and leprosy. Hippocrates gave it for

the purpose of exciting vomiting, and deemed

it safer when this action took jilaco. To those

of infirm and weak habits, to women, children,

old men, and the consumptive, it was deemed

inadmissible; and even when given to the robust,

it was thought necessary to moderate its violence

by different combinations and preparations; for

it was frequently observed to efffect a cure not

only by its immediate action on the stomach

and bowels, but when no sensible action was

manifested.

Hellebore has not, however, kept its ground

among the modems, as a cure of madness; nor,

indeed, is it now very much employed in any
disease. Its violent action as a purgative, in

which capacity alone it is looked to as a means
of cure by modern practitioners, has perhaps
been the cause of its disuse. The powdered
bark of the root collected in spring, has been

given in cases of melancholy madness, beginning
with a grain, and increasing it to eight grains,
and even to twenty; nausea, vomiting, purging,
and increase of cutaneous and urinary secretions

followed its use, together with redness of face,

and efflorescence of the skin.

3 2
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In diseases of the skin it is still emjiloyed
with success, especially as an external applica-
tion in the fonn of an ointment.

Bdack llELLEBonE {kelleborus nigerj CnRisr-
MAS Rose. Ramtnculaccce. Tlie root is peren-

nial, rough, knotted, and externally of a black

colour, internally white, and sends off many
strong, round fibres. The flower stalks are

erect, round, tapering, and red towards the

base. The bracteal leaves supply the place of

a calyx, and are oval, concave, and generally
indented at the top. The flower is large, with
five whitish petals, tinted on the edges of a pink
line. The capsules, or pods, contain numerous,
shining, hlackish seeds. The leaves are com-

pound, and are divided in a peculiar manner, or

pedated. There are two pairs on each side,
with a solitary centre leaf. It is a native of
Austria and Italy, and was introduced into the

gardens of this country hy Gerard, in 1696. In
mild weather it flowers in January, and hence
lias hecn called the Christmas flower. It is often

confounded with other species, and hence the

uncertainty of its supposed effects in medical

experience.
The taste of the fresh root is bitter and some-

what acrid, leaving on the tongue a benumhed

sensation, as of a loss of taste, similar to what
occui's when the tongue is burnt with a drop of

hot liquid. It also emits a strong nauseous

smell; both these qualities, however, are impaired
hy drying and keeping. In its most active state

its elFects on the constitution are violent, and
often dangerous. By tlie ancients it was em-

ployed as a purgative in cases of madness, and
other diseases where there vcas obstinate costive-

ncss. In modem practice it is much less em-

ployed; and chiefly in small doses, as nn alter-

ative in obstructions of the uterine discharge,
and in dropsies.
An extract prepared by dissolving the root in

water, and then evaporating it, is that prepara-
tion most employed; and it is given in doses

varying from two to ton, and twenty grains,

according to the oliject in view.

The Latin poets and writers have frequent
allusions to this drug, and describe it as growing
on the island of Anticyra, and about mount

Olympus. Tournefort saw a species of this

plant growing in great plenty in those localities.

Fetid Hellebore, or Dear's-foot (h. fetidtis),
is another species which has been long used in

Yorkshire and other places, by the country
people, as a cure for the long round worm in

children. The juice is an acrid and nauseous

substance, and owes its virtues to its cathartic

qualities. It is a native of many parts of England,
and flowers in July.
Meadow Saffron, or Coi-cnicuM, CcolcUcum

aittumnale). Natural family liliacece; hexan-
dria, trigt/nia, of liinnaus. This plant is com-

mon in meadow grounds in England. It was

first recommended to the attention of medical

men by Baron Stoerck, of Vienna, and has lat-

terly, again, come into considerable repute as a

medicine.

The root is a perennial, succulent bulb, from

which rises a long tube containing the flower,

which is large, and of a purple colour. This

flower appears in September, while the leaves

make their appearance in the following spring.

The active nature of the root varies probably

according to age, and the nature of the soil. In

its fresh state, it is acrid, pungent, and aff^ects

the stomach and bowels. From various obser-

vations made on the efi^ects of colchicum by
Baron Stoerck, and especially upon the infusion

of three grains of the fresh root in four ounces

of wine, he remarked, that its diuretic power
was very considerable; and therefore concluded,

that if its deleterious acrimony were destroyed,
it might prove a useful medicine. Accordingly,
he digested an ounce of the recent root in a

pound of vinegar for forty-eight hours, with a

gentle heat; the vinegar being then strained, it

proved acrid to the taste, irritated the fauces,

and excited a slight cough, to obviate which, he

mixed the vinegarwith twice its weight of honey,
and gently boiled it down to the consistence of

honey, forming an oxymal sufficiently grateful,

and which, taken in doses of a dram, acted on

the urinary organs, and also on the mucous
membranes of the throat and lungs.

An infusion of the root in wine or vinegar is

now commonly eni]>loyed; and is found a most

useful medicine in rheumatism, gout, and dropsy.

The leaves and roots of the common daffbdil,

narcissus, and other species of the family liliacew,

are also possessed of acrid, purgative, and emetic

qualities.

We recollect an instance where the leaves of

the common daffodil were taken by a cook for

leeks, and put into broth, tlie consequence of

whicli was, that on two occasions where the

broth was eaten, all those that partook of it

were seized with sickness and vomiting. The
circumstance excited considerable alarm and

conjecture, until at last the mystery was cleared

up by the mistake of the cook having been

detected.

CHAP. L.

NARCOTIC PLANTS OPIUM, HEMLOCK, HENBANE,

BELLADONNA, &C.

The vegetable substances contained in this

chapter, are characterised by possessing a peculiar

principle called narcotic, which acts on the ner-

vous system. In the first instance, it is supposed.

I



OPIUM. 547

as a stimulant, and subsequently as a sedative. In

tliis way they produce more or less of an exhilara-

tion of spirits, and an increase of the actions and

secretions of the body, followed, however, by n

corresponding depression and inaction. In suffi-

cient doses, they allay pain and nervous irregu-

larity of action; in excess, they destroy the

functions of life altogether. The active princi-

|)le of all these plants resides in the natural

juices, and vai-ies in nature according to the

particular plant.

Opium (papaverisomniferwn). Natural family

rhceades; polj/andria, monogt/nia, of Linnseus.

White ropi>y.

This celebrated drug is the expressed juice of a

species of poppy. The root is annual, tapering,

and branched; the stalk is round, smooth, ei'ect,

often branched, of a shining green colour, and

rises two or three feet in height. The leaves

are alternate, large, ovate, deeply serrated, and

closely embrace the stalk. The flowers are very

large, terminal, and usually white or purplish.
The capsule is one-celled, divided half way into

many compartments, which open by several

apertures beneath the crown, and contain numer-
ous small seeds. It is a native of the warmer

parts of Asia, and is not uncommon in a wild

state in England, growing in old neglected gar-

dens, and even in the fields. It flowers in July
and August.

This species is said to have been named white

poppy, fronr the whiteness of its seeds; a variety
of it, however, is well known to produce black

seeds. The double-flowered white poppy is

also another variety; but for medicinal purposes

any of them may be employed indiscriminately,
as no difference is discoverable in the sensible

qualities or effects.

The leaves, stalks, and especially the capsules
of the poppy, abound witli a narcotic, milky
juice, which, when exposed to the sun and air,

hardens into the substance called opium. This
substance may also be obtained, though in a

much less pure or concentrated state, by boiling
the above parts of the plant in water, and then

evaporating it so as to form an extract.

Opium is ciiiefly obtained from Persia, Arabia,

and other pai'ts of India. The manner of cul-

tivating the poppy in those countries, is thus

detailed by Mr Kerr. The field being well pre-

pared by the plough and harrow, and reduced

to an exact level superficies, is then divided into

quadrangular ai-eas of seven feet long, and five

feet in breadth, leaving two feet of interval,

which is raised five or six inches, and excavated

into an aqueduct for conveying water to every

ai"ea, for which purpose they have a well in every
cultivated field. The seeds are sown in October

or November. The plants are allowed to grow
six or eight inches distant from each other, and

are plentifully supplied with water. When the

young plants are six or eight inches high, they
are watered more sparingly; but the cultivator

strews all over the areas a compost of ashes and

animal manure, and a large portion of nitrous

earth, scraped from the highways and old mud
walls. When the plants are about to flower,

they are watered very profusely, and kept con-

stantly moist. When the capsules are half grown,
the supply of water is stopped, and the process

of collecting the opium is commenced. At sun-

set they make two longitudinal double incisions

upon each half-ripe ca])sule, passing from below

upwards, and taking care not to penetrate the

internal cavity of the capsule. The incisions

are repeated every evening until each capsule

has received six or eight wounds; they are then

allowed to ripen their seeds. The ripe capsules
afford little or no juice. If the wound was

made in the heat of the daj% a cicatrix would

be too soon formed, while the night dews, by
their moisture, favour the exudation of the

juice.

Early in the morning old women, boys, and

girls, collect the juice by scraping it off the

wounds with a small iron scoope, and deposit
the whole in an earthen pot, where it is worked

by the hand in the open sunshine, until it becomes

of a considerable thickness. It is then formed

into cakes of a globular shape, and about four

pounds in weight, and laid into little earthen

basins to be farther dried. These cakes are

covered over with poppy or tobacco leaves, and

dried till they are fit for sale. Opium is fre-

quently adulterated by an admixture of cow

dung, the extract of the plant procured by
boiling, and various other substances. At the

period Mr Kerr wrote, towards the end of the

last century, there were 000,000 pounds of opium
exported from the Ganges. Since that time the

trade has greatly increased, especially since the

opium tradewith China hasprodigiously increased

the demand.

The cultivation of the white poppy, and the

manufiicture of opium, has been several times

tried in Britain, and several years ago by Dr

Young, in the vicinity of Edinburgh. The

uncertainty of the seasons, however, and the fre-
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quent absence of the sun witli rainy weather,

were found to be very great drawbacks to the

successful cultivation of this drug, in consid-

erable quantity. In strength and medicinal

effects, however, the British opium equalled that

of warmer climates.

There are two kinds of opium imported into

this country :

Turkey opium is a solid compact substance,

possessing a considerable degree of tenacity, witli

a shining fracture, and uniform appearance when

broken; and of a dark brown colour, exciting

at first wlien chewed, a nauseous, bitter taste,

which soon becomes acrid, witli some degree of

warmth, and having a peculiar, heavy, disagree-

able smell. The best pieces are the flat or com-

pressi^d, the roimd masses being of inferior

quality.
East Indian opium has mucli less consistence,

being sometimes not much thicker than tar, and

always ductile. Its colour is much darker, its

taste more nauseous, and less bitter, and its smell

rather empyreumatic. It is considerably cheaper
than Turkish opium, and is supposed to be of

one-half the strength. One-eighth of the weight
of the cakes is allowed for the large quantity
of leaves with which they are enveloped. In

the East Indies, when opium is not good enough
to bring a certain price, it is destroyed under the

inspection of public officers.

Opium is soluble in water and spirits; the

latter forms the tincture of opium or laudanum.

The chemical analysis of opium shows it to

be a compound of morpliium and narcotine, the

two principles on which its action on the body
depends; as also of mecomic acid, a substance

like caoutchouc, one like fibrina, a resin, gum,
starch, fixed oil, and lignine.

Tlie action of opium on tlie animal system
has been tlie subject of much controversy. Some

asserting tliat it is a direct sedative, wliile otliers

maintain tliat it is a powerful stimulus. The
truth appears to be, that it is capable in the first

instance, of producing great excitement, while

the sedative effects, wliich always succeed, are

much greater in proportion than the previous
excitement. In small doses it is decidedly
stimulant. The pulse is accelerated, the heat

of the body is raised, and tlie mental energies
roused and excited. These effects are succeeded

by languor, lassitude, and torpor. In larger

doses, the stimulating effects are not so apparent;
but the

excitability of the system is remarkably
diminished, and confusion of the head, giddiness,
and sleep, are produced. In excessive doses, it

causes headache, delirium, apoplexy, and death.

By habit, tlie effects of this drug on the body
are greatly diminislied; one, two, and three

grains produce marked effects at first; and cases

have occurred of death from swallowing even
four grains : by degrees, however, the habit of

daily taking opium will enable a person to

swallow with impunity 20, 40, 60, and 100

grains, and upwards. Tlie habitual use and abuse

of opium, produces the same effects on tlie con-

stitution as dram drinking, such as dyspepsia,
with total loss of tone of the stomach; tremors,

palsy, stupidity, general emaciation, and pre-
mature decay. In eastern countries, opium is

not only taken into the stomach, but is also

smoked like tobacco, tlie inhaled fumes produc-

ing the same stupifying effects as the solid drug.
Few of those infatuated wretches who once

yield to this debasing vice, ever have the resolu-

tion or power to abandon it.

The use of this celebrated medicine, though
not known, or at least alluded to, by Hippocrates,
was familiar to Diagoras, who immediately suc-

ceeded him. It was anciently prepared at Thebes,
and hence tlie name of Thebaicum by which it

was long known. This differs from the meconium
of the ancients, which was the expressed juice
of the plant, obtained by decoction in water.

As a medicine, it is the chief narcotic of

modern practice, and is universally used in dis-

eases to mitigate pain, diminish over sensibility

of the system, to procure sleep, check looseness

of the intestines, and other excessive discharges.

It is improper, however, in all cases of an inflam-

matory nature, where previous bleeding or eva-

cuations have not been used. It also requires

much skill and management in its exhibition.

Reference always being had to the peculiarities

of the constitution, the nature of the disease,

and the regulation of the dose, or the medicines

with which it may be combined. Thus, with

ipecacuan, it produces perspiration; with calomel,

it allays certain states of inflammation; and with

purgatives, it relieves colic, pain, and looseness

of the bowels.

Lettuce (lactuca mrosa). Si/ngenesia, poly-

gamia, equalis of Linnaeus. This is a common

perennial plant in meadows, and on the sides of

ditches. The stalk is about three feet high, the

root leaves are cut into deep clefts, the edges

serrated; the stem leaves are arrow-shaped, entire,

and embrace the stalks. The flowers are com-

posed of numerous, equal, yellow florets, and

appear in July and August.
The plant has a strong, unpleasant smell, very

similar to that of opium; and a bitter, acrid

taste. Itabounds in a milky juice, which, when

scraped off and hardened, has a strong resem-

blance to opium.

Dioscorides, the Greek physician, seems to

have looked upon the effects of the juice of this

plant as similar to that of the white poppy.
Dr Collin of Vienna first brought it into notice

in modern times, as a cure for dropsies. It liM

not, however, in further experience, maintained

its reputation.

The common garden lettuce also yields a milky
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juice, wliich, in its action, resembles that of

opiiun, though in a milder degree. This juice
is collected when the plant has put forth its

flower stem, by cutting this stem across, and

collecting the juice by successive small pieces of

cotton, which are thrown into a little water; and
after a sufficient quantity has accumulated, this

water holding in solution the contents of the

pieces of cotton, is evaporated, and an extract is

thus procured. It may also be procured at less

expense, by macerating in water the stems and

leaves, just after the seeds have been matured,
and before the plant decays. The maceration is

to be continued for twenty-four hours, then the

liquid is boiled for two hours, and finally eva-

porated in shallow basins. Tliis extract is called

lactucarium, or lettuce opium. It is said to

allay pain, and procure relief in rheumatism,
colic, and affections of the bowels, and to liave

less of the disagi-eeable effects which opium not

unfrequently produces.
Hemlock (conium mactilatumj. Natural

family umbelliferw; pentandria, digynia, of

215.

Hemlock,

Linnaeus. There are two kinds of hemlock, the
water hemlock, and the common. The common
hemlock is a biennial plant, very common in

waste grounds. Tlie stalk rises to the height of
five or six feet. It is hollow, jointed, and thickly
marked externally with brown spots. Tlie lower
leaves are very large, tripinnated, of a shining
green colour, with long, concave footstalks. The
upper leaves are much smaller. The flowers are

produced in umbels; and both they and the seeds
bear a close resemblance to another plant of the
same natural famil}-, the common carraway.
The Water Ilemloch fcicuta virosaj, is found

growing on the borders of pools and rivers; it

strongly resembles the former, only the pinnse
of the leaves are larger, and lanceolate; and the
umbel of the flowers is denser, and more com-
pact. The stem is not spotted like the common

hemlock, and the odour of the plant resembles

that of smallage or parsly; while that of tlie

common hemlock is nauseous, and peculiarly

unpleasant. Both plants are poisonous. Tlie

root of the water hemlock is acrid, and power-

fully poisonous in its fresh state, but loses its

virulent qualities when dried. Tlie root of tlie

common hemlock possesses little or no active

powers; but the other parts of the plant are

decidedly poisonous, if taken in sufficient quan-

tity. Sheep and some other animals eat it with

impunity, while, to the greater number, it proves
an active poison.
The ancients were familiar with the poisonous

nature of hemlock; but from their descriptions
of the plant, it is not well ascertained whether

the water hemlock or the common, (macidatmn)
was the species they employed. Perhaps, indeed,

theywere in the habit of using both. The juice
of hemlock was frequently administered to

criminals; and this was the fatal poison which

the greatest of Greek philosophers, Socrates,

was adjudged by his persecutors to drink. The

symptoms produced by a poisonous dose of hem-
lock are : great anxiety, vomiting, convulsions,

stupor, raving, madness, and death. In smaller

doses it may, and is, however, used internally,

without producing any of these symptoms.

Externally, both the Greek and Arabian physi-
cians were in the practice of using it for the

cure of indolent tumours, swellings, and pains
of the joints, as well as for affections of the skin.

Among the moderns. Baron Stoerck was the

first who called the attention of medical men to

the use of ciciita, both externally and internall3',

for the cure of cancerous and other ulcers.

Although further experience has not altogether
confirmed the high praises bestowed on it by
this German physician, yet it has been found a

useful medicine for affording relief in those

malignaijt diseases. It is used in the form of an

extract, and the seeds are said to yield a stronger
one than the leaves, or other parts of the plant.
The leaves are also used either as a tincture in

spirits, or dried and formed into a powder. These

leaves should be gathered about the end of June,
when the plant is in flower. The small leaves

should be selected, and the stalks picked out and
discarded. The leaves are then dried in the sun,
or in a pan before a good fire, and are then to be

put into strong paper bags, and kept in a close

drawer; or they may be powdered and put into

glass-stopped phials, taking care to exclude them
from the light. The medical activity of this

plant is said to reside in a rerfnous substance,
which may be obtained l)y evaporating a solution

of the leaves made in ether. It has a rich dark

green colour, and contains the peculiar odour and
taste of hemlock.

Hemlock Water-dropwort (ananthe crocata).
This is also a poisonous plant, which grows on the
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banks of rivers and ditches, and flowers in June

and July. The root is perennial, the stalk chan-

neled, smooth, and of a yellowish red colour, and

two to three feet in height. The leaves are simply
and doubly pinnated; the larger junnie three-

lobed; theflowei'S in a spreading globular umbel.

The root is not unpleasant to the taste, but is a

virulent poison. Jlr Howell mentions, that

during the late war, eleven French prisoners had

the liberty of walking for a short distance around

the town of Pembroke. Three of these being
iu the fields a little before noon, dug up a largfe

quantity of this plant, which they took to be

wild celery, to eat with their bread and butter

for dinner. After washing it they all three ate,

or rather tasted of the roots. As they were

entering the town, without any previous notice

of sickness at the stomach, or disorder in the

head, one of them was seized with convulsions,

the other two ran home and sent a surgeon to

him. The surgeon endeavoured first to bleed,

and then to vomit him; but those endeavours

were fruitless, and he died presently. Ignorant
of the cause of their comrade's death, and of

their own danger, the two men gave of these

roots to the other prisoners, who all ate some of

them with their dinner. A few minutes after-

wards, the remaining two who gathered the

plants were seized in the same manner as the

fii-st,
of which one died; the other was bled, and

an emetic with great difficulty forced down, on

account of his jaws being locked together. This

operated, and he recovered; but was sometime

affected with dizziness in his head, though not

sick, or the least disordered in his stomach. The

other eight being bled and vomited immediately,
recovered.*

At Clonmel, in Ireland, eight boys mistaking
this plant for water parsnip, ate plentifully of

its roots. About four or five hours after, the

eldest boy became suddenly convulsed, and died;

and before the next morning, four of the other

boj-s died in a similar manner. Of the other

three, one was maniacal several hours; another

lost his hair and nails; but the third escaped

unhurt. In other cases where children ate the

root by mistake, burning heat in the stomach,

gi'eat agony, sickness, vomiting, and convulsions

followed.

The leaves and juice of the plant are equally
deleterious. Goats bi'ouse on it with impunity,
but to most other animals it proves a poison.
Even the odour of the plant, if long inhaled,
causes nausea and giddiness. This plant is not

commonly used as a medicine, although, in some

cases, it has been taken with effect in eruptive
diseases of the skin. It should be given at first

in small doses, (rradually increased.

Hekbake (hyoiciamus niger). Natural family

*
Philoooph. Transact, vol. 44.

solanea; pentandiia, monopynia, of LinniEus.

The black henbane is a biennial plant, which

grows wild in Britain, and is to be found com-

monly among nibbish, and on road sides. The

root is long, compact, and fibrous. The stalk

is round, woody, branched, and about two feet

high. The leaves are large, deeply divided into

irregular lobes, and of a sea-green colour, woolly,
and with their base embrace the stem. The
flowers grow in irregular clusters at the tops of

the branches. The corolla is fuunel-shaped, con-

sisting of a short tube, with an expanded limb,

divided into five obtuse segments; of a dingy

yellow colour, with many minute, purple veins.

The capsule is oval, two-celled, and contains

many small, irregular, brown seeds. The plant
flowers in June. The smell of the whole plant
is strong and peculiar. The bmised leaves emit

an odour somewhat like that of tobacco. This

odour is still stronger when the leaves are burnt,

and on ignition they sparkle with a crackling

noise, somewhat like the deflagration of nitre.

To the taste the leaves are mild and mucila-

ginous.
All parts of the plant, the roots, seeds, and

leaves,when taken into the stomach in sufficient

quantity, prove a powerful narcotic poison. A
French physician relates that nine persons,

having eaten by mistake the roots of henbane,
were seized with most alarming symptoms.
Some were speechless, and showed no other signs

of life than by convulsions and contortions of

the limbs; others uttered terrible bowlings, and

exhibited strong muscular convulsions : in all,

the eyeballs stared from their sockets, and their

mouths were drawn backwards on both sides.

On recovering, all objects appeared for several

days of a red scarlet hue. "Four children,"

says Sir Hans Sloane, "who ate the berries,

mistaking their capsules for filberts, were seized

with great thirst, swimmings of the head, dim-

ness of sight, ravings, and profound sleep, which

last, in one of the cases, continued for two days
and nights.
Dr Stedman relates a case in which the leaves

were boiled by mistake in broth, which was

eaten by seven persons.
"
I saw them," says

he, "about three hours after, and then three of

the men were become quite insensible, did not

know their comrades, talked incoherently, and

were in as high a delirium as people in the rage

of a fever. All of them had low irregular pulses,

slavered, and frequently changed colour; their

eyes looked fiery, and they catched at whatever

lay next them, calling out that it was going to

fall."

This plant proves also a poison to some ani-

mals, as to birds and dogs; while cows, horses,

goats, and pigs, eat it with impunity.
In medicine this plant has been used from the

earliest records. Dioscorides employed it to pro-
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cure sleep, and allay pains; anil Celsus and others

have made use of it for tlie same purposes, both

externally and internally. Its modern use was

revived by Baron Stoerck, who gave it in the form

of an extract, in cases of epilepsy, and other

nervous and convulsive diseases.

In modern practice it is employed in all those

cases where opium is found not to suit the par-
ticular constitution. As it is of a laxative ten-

dency also, it is employed in preference to opium,
where it is of importance to preserve the due

action of the bowels.

The usual preparations are an extract made

l)y evaporating the inspissated juice, the dose

of which is from a grain to fifteen, twenty, and

even thirty, increased gradually.
A spirituous tincture is also prepared from the

leaves, which is about one-half tlie strength of

laudanum. Externally, both those preparations
are used in rheumatism and local pains, and in

certain diseases of the eye. A watery solution

of the extract applied to the eye, has a similar

effect with that of belladonna in dilating the

pupil, and thus preparing the eye for an opera-

tion, or assisting the cure of its internal inflam-

mation. This dilatation leaves no injurious

effect afterwards. Poultices of the leaves are

also applied to indolent tumours, and irritable

Bores. Its effect in cancerous sores, however, is

only to allay pain.

Deadly Niohtsiiade (atropa belladonna).

Natural family TOfareete; pontandria, monogynia,

Deadly Kightshnde.

of Llnnteus. This plant, which is found grow-
ing in shady situations and waste grounds in this

country, belongs to a natural family which all

possess, in a greater or less degree, the narcotic

poisonous quality.
The root is thick, whitish, and perennial,

sending forth annually a strong, branched, pur-
ple coloured stem, from three to five feet high.

The leaves are of unequal size, and are entire,

oval, pointed, standing in pairs on very short

footstalks. The flowers are large, bcU-shaped,

pendent, and of a brown purple hue; appearing
in June or July, and producing a round pui'plo

berry, which ripens in September. The whole

plant is covered with a fine down.
Dioscorides and other Greek physicians were

in all probability acquainted with this plant,

though their descriptions are not sufficiently

minute so as to identify it. Sauvages supposes
that the belladonna was the plant which pro-
duced such strange and dreadful effects upon the

Roman soldiers under the command of Anthonj',

during their retreat from the Parthians. In this

retreat they suffered great distress in the want
of provisions, and were urged to eat unknown

plants; among others they ate one which had a

deleterious effect, so that he that had eaten of

it, lost his memory and his senses, and employed
himself wholly in turning about all the stones

he could find; and after vomiting up bile, fell

down dead. Buchanan, the Scotch historian,

also relates that the Scots mixed the juice of

the belladonna witli the bread and drink which

by their truce they were to supply the Danes

with, which so intoxicated them, that the Scots

killed the greater part of Sweno's army while

asleep. The root, the leaves, the juice, and the

ben-ies of this plant, are all morQ or less poison-
ous. The latter are often eaten by children; and

if more than three of them be taken into the

stomach, sickness, great heat, and thirst, painful

swallowing, giddiness, delirium, and convulsions

follow. The eyelids are drawn down, the iris is

dilated and immovable, the face becomes red

and swelled, and spasms affect the jaw. The

sensibility of the stomach and other organs
becomes so paralyzed, that the strongest emetics

have no effect; while the action of the heart is

gi-adually diminished, till death takes place.
After death, the coats of the stomach and
Ijowels exhil)it signs of inflammation. Strong

emetics, the stomach pump, and afterwards

draughts of vinegar and water, should be used

as a means of cure when these berries have been

swallowed.

The leaves of this plant were at an early period
used internally in cases of glandular swellings
and cancerous tumours, as also to ulcers. Their
beneficial effects in these cases, led physicians to

employ them internally for the same disorders,
when they were in many instances successful.

Dr Cullen says, "I have had a cancer of the lip

entirely cured by it; a schirrosity in the breast,
of such a kind as frequently proceeds to cancer,
I have found entirely discussed by the use of it:

a sore a little below the eye, which had put on
a cancerous appearance, was much mended by its

internal use; but the patient having learnt some-
what of the poisonous nature of the medicine.
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refused to continue the use of it, upon which

the sore again spread, and was painful; Ijutupon
a return to the use of the belladonna, was again
mended to a considerable degree, when the same

fears again returning, the use of it was again
laid aside, and with the same consequence of the

sore becoming worse. Of these alternate states

connected with the alternate use of and abstin-

ence from the belladonna, there were several of

these alternations which fell under my own
observation."

The dose of this medicine, like all other nar-

cotics, should he begun in small quantity, as a

grain, and gradually increased. Six grains of

the dried leaves of belladonna is reckoned an

average full dose. A watery infusion of the

leaves also, contains all the virtues of the plant.

Externally, it is used in local pains and swell-

ings, and to dilate the pupil of the eye in some

of its diseases, and previous to the operation for

cataract. For this purpose, a few drops of the

infusion may be dropped into the eye, or the

extract may be rubbed on the external part of

the eyelids. In about four hours the greatest

degree of dilatation takes place.

The active principle of belladonna has been

discovered to l)e of an alkaline nature, and is

called atropium. Mr Brandes, the discoverer, on

tasting a small quantity of the sulphate of atro-

pium, which was rather salt than bitter, experi-

enced extreme confusion of head, trembling in

all his limbs, alternate rigours and heat, violent

tension of the chest, difficulty of breathing,

sinking of the pulse, and retching. The most

severe of these symptoms abated in half an

hour.

MANDnAKE (atropa mandragora) . The root

is perennial, and three or four feet long. The
leaves are radical, sessile, ovate, entire, waved.

There is no stem; but the flowei-s, which are

white, with a bell-shaped corolla, divided at the

top into five notched segments, stand upon
simple stalks. The fruit is a large two-celled

berry, of an orange colour, containing many
kidney-sliaped seeds.

This plant is a native of the southern parts of

Europe, where it flowers in March and April.
It was cultivated in England by Turner, in 1562,
and is not uncommon in English gardens.
The superstitious and absurd fables formerly

told of the mandrake,would not now fora moment
impose upon the most credulous and ignorant.
The great resemblance of some of the roots to

the human form, the danger of taking them out
of the ground, and their surprising effects, were
all the invention of empirical knavery and im-

posture.
The ancient writers represent the root of this

plant to be possessed of an anodyne and soporific

quality; in lai-ge doses, it is said to excite delir-

ium and madness. They used it for procuring

rest and sleep in continued watchings, and in

those painful diseases tliat resisted other reme-

dies; inmelancholy, convulsions,rheumaticpains,
and scrophulous tumours. Tliey used the bark

of the root, either expressing the juice, or infus-

ing it in wine or water. The leaves boiled in

milk, and used as a poultice, were employed

by Boerhaave as an application to indolent

tumours. Hoffberg, also, employed the root in

discussing swellings of the glands, and internally

in the form of a tincture.

Tliere is no doubt but mandragora has the

narcotic qualities in considerable strength; yet
it is rarely employed in modern practice.

Garden Nightshade (solarium nigrum). This

annual plant is common in this country, and

grows about rubbish and dunghills. The flower

is very like that of the common potato. The
stalk is about a foot in heiglit; the leaves are

alternate, irregularly ovate, waved in the mar-

gins, and covered with soft down. The fruit is

a round, two-celled berry, of a black colour

when ripe, and contains several kidney-shaped,

yellow seeds. The smell of the plant is faint

and disagreeable. It has very little taste, but it

possesses the narcotic qualities of the class to

which it belongs in a considerable degree; even

the odour of the plant is said to cause sleep.

The berries are equally poisonous with tlie leaves.

Three children, upon eating them, were seized

with burning heat of the stomach and delirium,

accompanied by spasms and distortions of the

limbs. The leaves boiled in water, and eaten

by a mother and four children, produced swell-

ings of the face and limbs, followed by inflam-

mation and mortification; but the husband, who

partook of the same mess, felt no disorder. The
berries prove a deadly poison to poultry. Dios-

corides and Theophrastus mention this plant as

employed as an esculent; at the same time they
used it as an external application to swelled

glands, ulcers, eruptions of the skin, and diseases

of the eyes. The Arabians also employ it in

the same manner; and Ray speaks highly of its

effects in removing swellings of the breast. It

is not much used in the modern practice of the

healing art.

Woody Nightshade ( solanmn dulcamara).
This is also a common plant, which grows in

hedges in moist situations. The stalk is slender,

climbing, covered witli bark of an ash colour,

and rises to six or seven feet in height. The

leaves are long, oval, and pointed, those near the

top are spear-shaped. The flowers are purple

coloured, with long yellow anthers. The fruit

is an oblong, reddish berry, containing many
flat, yellow seeds.

The roots and stalks, on being chewed, first

cause a sensation of bitterness, which is soon

followed by a considerable degree of sweetness;

and hence the plant obtained its name of bittei'-
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ffweet (dulcamara). The berries act powerfully
on the stomach and bowels, exciting both vomit-

ing and purging. Thirty of these were given
to a dog, whicli soon became mad, and died in

the course of three hours;* and upon opening
his stomach, the berries were discovered to have

undergone no change by the powers of digestion.
There can therefore be little doubt of the dele-

terious nature of these berries; and as they are

very common in hedges, and may easily be mis-
taken by children for red currants, which they
somewhat resemble, the greatest care should be
taken to point out their danger. The stem and

young branches are the ])arts employed in medi-

cine; and these are said to be strongest in autumn,
after the leaves are shed.

Dulcamara docs not exhibit those decided nar-

cotic qualities that the other species do. It is

said, however, to act as a general stimulant, by
increasing all the secretions of the body when
given in moderate doses; in larger quantities, it

produces sickness, vomiting, and convulsions.

Much of its activity seems to depend on the soil

in which it grows. In light dry soils, and warm
climates, its powers are very greatly increased.

It has been recommended in rheumatism, affec-

tions of the skin, glandular swellings, and ulcers.

A decoction of the young twigs in water, is the

form usually employed.
Strammo.nium or Thorn Apple {datura stram-

»!on««ni^.Thisplant,belongingtothesame natural

817.

Strammoniam.

family as the above, is a native of America; it

is also a common annual in this country, grow-
ing about dunghills, and among rubbish. The
stalk is thick, smooth, and shining, growing to

the height of two feet. The leaves are alternate,

large, broad towards the base, pointed at the

extremities, indented, and formed into several
obtuse angles. The flowers are large, solitary,
white, with a tubular, pentangular calyx, and

funnel-shaped corolla. The capsule is large,
oval, fleshy, beset with long spines, and divided
into cells.

The strammonium, in its recent state, has a
bitterish taste, and a smell somewhat resembling

*
Woodvillc's Botany.

that of poppies. It has strong narcotic quali-

ties. The odour of the plant is said to induce

giddiness and stupor; and the leaves, stem, oi

capsule, if taken into the stomach, produce all

the effects of a poison. The seeds are the most

powerfully narcotic part of the plant; and
instances have occuiTed where they were eaten

by mistake, and death followed. When taken

into the stomach in moderate quantity, they

])rodnce a sort of intoxication, followed by a

deep sleep. M. Brandes has discovered the

peculiar active principle of these seeds, and has

termed it daturine.

This plant, or an allied species, was known to

the ancient Greek physicians. In modern times,
it was first tried as a remedy in mania and mel-

ancholy, by Baron Stoerck. Several cases of the

same diseases were also cured or relieved by it,

under the direction of diflFcrent Swedish physi-
cians. It has also been employed, and some-

times with advantage, in convulsive diseases.

Dr Barton considers it to be a medicine of general

efficacy. He gives it in powder, beginning with

doses of a few grains, gradually increasing to

fifteen and twenty gi-ains. In a case where thirty

grains were given, it dilated the pupil of one

eye, and produced paralysis of the eyelids,
which was removed by a blister. The smoke
of the dried root and stem, has been much
extolled for the cure of asthma. This practice
was derived from the East Indies, where other

species of the plant are employed. For this

purpose the root and lower parts of the stem are

to be dried quickly, and cut into pieces, and
then beat so as to divide the fibres. Part of

them are put into the bulb of a tobacco pipe,
and the smoke is first to be taken into the mouth,
and then inhaled into the lungs. This is said

to excite a heat in the chest, followed by copious

expectoration; sometimes there is giddiness and

drowsiness, but rarely nausea. It frequently

gives relief when a pipe is thus smoked, upon a

paroxysm being threatened, or even after its

commencement. The patient generally falls

asleep, and awakes relieved. In some cases a

perfect cure is effected, but more commonly,
according to the predisposing cause, the relief is

only temporary.
Dr Marcet highly extols an extract prepared

from the seeds, in preference to that from the whole

plant. In doses of from one-eighth of a grain to a

grain, he says, in cases of chronic disease, attended

with acute pain, it produces almost immediate
relief. It also occasions a sort of nervous shock,
which is frequently attended with a momentary
affection of the head and eyes, with a degree
of nausea, and with a feeling of intoxication.

In many instances it excites nervous sensations,
which are refeired to the oesophagus, or wind-

pipe, causing a feeling of suffocation. It does
not produce direct sleep, but rather ease and free-

4a
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dom from pam; nor has it a tendency to con-

stipate the bowels, but has rather an opening
effect.

Foxglove Cdigitalis purpurea). Natural

family lolanece; didynamia, angiospermia, of

Pigitalis.

Linnteus. This plant, well known by its beau-

tiful pyramidal spike of bell-shaped flowers,

p-ows commonly about road sides, hedges, rocks,
and quarries, in dry gravelly soils. The root is

biennial, the stalk erect, simple, and tapering.
The leaves are large, oval, obtusely serrated on
the edges, downy, and stand on short footstalks.

The flowers grow on a long terminal spike,

chiefly on one side : they are large, monopetalous,

pendulous, and bell-shaped ; purple in one variety,
white in another. The capsule is bilocular, and
contains many blackish seeds. The flowers

appear in June and July.
The leaves are the medicinal parts of the plant.

They have little smell, but a bitter, nauseous
taste. In large doses they produce the usual

effects of a poisonous narcotic, as vomiting,

purging, dimness of sight, giddiness, and delirium,
followed by death; in moderate and regulated

doses, their medicinal effects are : to diminish

the frequency of the pulse, and the irritability of

the system; to increase the action of the absor-

bents, and the action of the urinary organs.

Ray, and the earlier English physicians, were

acquainted with many of the effects of this

plant; but Withering first discovered its diuretic

properties. For some time digitalis was in great

vogue for the cure of dropsy and consumption ;

but being used indiscriminately in all kinds of

these complaints, it of course was found to fail

in very many cases, and thus suffered a diminu-
tion of its high reputation. It is still, however,
reckoned a useful and powerful medicine by the

discriminating physician, and is employed, in

inflammatory affections, to reduce the energy of

the heart; in hemonhagc, proceeding from rup-
tured vessels of the lungs; in aneurism or enlarge-
ment of the arteries; and in dropsical affections

of the chest and abdomen.

Withering directs the leaves to be gathered
after the flowering stem has shot up, and about

the time when the blossoms are coming forth;

the leafstalk and midrib are to be rejected, and

the leaves are to be dried in the sun or before a

fire. When dry they are easily reduceable to a

beautiful green powder, the dose of which is

from one grain to three or four, in the course of

the day. The leaves also yield their virtues to

water, forming an infusion; or to spirits, forming

a tincture. While using this medicine as a

diuretic, copious draughts of water, or any bland

fluid, should be taken at same time. In many
cases of dropsy, the good effect of digitalis is

only available after bleeding, and other means

of evacuation have been practised.

The beauty of this plant has recommended it

to the notice of the florist, and it is accordingly

often found in the garden parteiTC. It also forms

an ornamental and conspicuous object in many
mountain and woodland scenes, in Scotland and

Wales. Among the country people it has received

various names. In the south of Scotland it is

called "bloody fingers;" in the north, "dead

man's bells." In Wales it is called "fairies'

gloves." Fairies were often called "folks;"

hence no doubt the origin of the common name,
"folks glove," and not as, misspelt, "fox glove."

Nux Vomica (strychnos mix vomica). Natural

family solanea; pentandria, monogynia. The

aw.

Nux Vomica.

tree which bears the vomic nut, is a native of

the East Indies. It is of considerable size, and

sends off numerous strong branches, covered

with dark gray, smooth bark. The young
branches have a knotted, jointed appearance.
The leaves arise at the joints in pairs, upon short

footstalks, and are broad, oval, and j)ointed,with
from three to five ribs. The flowers terminate

the branches in a kind of umbel. The corolla

is small, bell-shaped, and of a white colour.

The fruit is a round, smooth, large, pulpy berry,

externally yellow, and contains within several

round depressed seeds, covered with downy,
radiated hairs. These seeds afford the substance

known under the name of nux vomica; they are

flat, round, about an inch broad, and a quarter
of an inch thick, with a prominence in the

middle; on both sides of a gray colour, covered

with a kind of woolly matter, and internally
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hard and tough, like a hom; to the taste they
are extremely bitter, but have no smell. They
consist chiefly of a f^ummy matter, and a resin,

soluble in alcohol, to which it imparts an intensely
bitter taste. Stri/chnine is the name of that

peculiar active principle contained in the resin

of these seeds.

Nux vomica may be classed among the most

powerful of vegetable narcotics. To man and
most animals, it proves a virulent poison.
Administered to dogs, hares, foxes, wolves, cats,

rats, rabbits, and several kinds of birds, it pro-
duced death in a very short time.

A horse after having taken a dram of the

half roasted seeds, died in the course of four

hours. Its effect upon different animals, even

of the same species, varies, however, greatly, and
does not seem to depend alvvaj-s on the quantity
taken. With some animals its effects are instan-

taneous; with othei-s, not till after several hours,
when laborious respiration, followed by stupor,

tremblings, coma, and convulsions, usually pre-
cede the extinction of life. Its effects on the

human subject are exactly similar; and from no

appearances of inflammation, being visible on
the stomach or intestines after death, it appears
that the poison acts immediately on the nervous

system, and speedily destroys life by the viru-

lence of its narcotic qualities.
The quantity necessary to produce fatal effects

on a strong dog, need not exceed a scruple; a

rabbit was killed by five, and a cat by four

grains; and a girl of ten years of age was poi-
soned by a dose of fifteen grains. It is frequently

employed mixed with meal, to poison rats, and

proves an effectual means of destroying these

vermin.

Although many trials have been made of

exhibiting this substance internally for the cure

of diseases, especially in Germany and Sweden,

yet it has never come into very general use as a

medicine; externally, however, it has been em-

ployed, especially of late, as a powerful and
useful stimulant in local and general aflFections,

accompanied by a loss of nervous power and
muscular enei-gy.

Wolf's Bane, or Monkshood (accnitum
napellus). Natural fiimily ranuncitlacece ; poly-

andria, trigynia, of Linnsus. This is a peren-
nial plant, with a turnip-shaped root. The stalk

grows erect, to the height of three or five feet.

The leaves are lobed, deeply laciniated, and stand

alternately upon long footstalks; the upper leaves

being, however, almost sessile; the upper part
dark green, the under whitish. The flowers

terminate the stalk; they are without calyces,
and grow in a long raceme. Each flower consists

of five petals, which include two nectaries; the

uppermost petal is arched over the lateral ones,
so as to appear like a helmet or hood; the colour

is purplish blue, or deep violet. This plant is

a native of the mountainous or woody parts of

Germany and Switzerland, and was introduced

into Britain by Gerard. It is now a common

plant in flower borders.

Every part of the fresh plant is a virulent

poison; but the root is unquestionably the most

powerful, and when first chewed, imparts a slight

sensation of acrimony, but afterwards an insen-

sibility or stupor, to the apex of the tongue;
and a pungent heat of the lips, gums, palate, and

throat, are perceived, followed by a general

tremor, and sensation of chillncss. Though the

plant loses much of its power by drj'ing, yet
when a little of the powdered root is put upon
the tongue, it excites a durable sense of heat,

and sharp wandering pains, but without redness

or inflammation. The juice applied to a wound,
affects the whole nervous system; even by keep-

ing it long in the hand, or on the bosom, it is

said to produce unpleasant symptoms. When
taken into the stomach, it causes sickness, vomit-

ing, convulsions, delirium, violent purging, cold

sweats, and death. Like the other narcotics also,

it seems to act directly on the nervous system,
without causing any visible action on the coats

of the stomach. It proves fatal to all animals

on whom it has been tried. The ancients were

well aware of the baneful qualities of aconite,

and fabled it the invention of Hecate, or the

virulent froth of Cerberus. Bay states it as the

most certain and sudden of all poisons.
The root was administered by way of experi-

ment, to two condemned criminals at Rome, in

the year 1524; and to other two at Prague, in

loCl, two of whom quickly died, while the

other two with difficulty recovered. It has fre-

quently been eaten in mistake for other plants,

and proved fatal; a remarkable case is recorded

to have occuiTcd in Sweden. A person having
eaten some of the fresh leaves, became maniacal;
and the surgeon who was called to his assistance

declared that the plant was not the cause of the

disorder. To convince the company that in his

opinion it was perfectly innocent, he ate freely
of the leaves, and soon after died in great agony.

Among the moderns, Stoerck was the first to

introduce it into practice; and it was exhibited

by him and several German physicians, chiefl}'

in cases of rheumatism, and with very favourable

results. It has also been found an efficacious

remedy in glandular swellings, stiff joints, and

old cases of gout and rheumatism. The usual

preparations of the plant are the dried leaves

powdered, or the expressed juice of the plant
dried to the consistence of an extract. A grain
of either of them may be given at first, and

gradually increased. The strength, however,
varies very much, according to circumstances.

It is alwaji^s most powerful when recently pre-

pared, and loses its virtues gradually, accordiug
to the time it is kept.
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Dandelion (leontodon taraxacumJ. Natural

family compositce; st/ngencsia, polygamia equalis,

of Linnseus. This is perhaps one of the com-

monest weeds, the small seed being furnished

with a downy appendage, which readily carries

it along upon the wind, and diffuses it in all

waste places. The leaves are radical and deeply

indented, in such a way as has been termed

runcinata. The flower stalk is simple, fistulous,

coloured of a pinkish hue, and bears one flower.

The outer calyces are bent downwards. The

seeds, which are numerous, are crowned with a

fine downy feather, and are disposed in a spher-

ical shape.
The young leaves, in a blanched state, have

the taste of endive, and are frequently used in

spring, mixed with other salad plants. In Ger-

many, the roots are roasted and substituted for

coffee by the poorer inhabitants, who say that

an infusion prepared in this way, can hardly be

distinguished from that of real coffee. This

plant yields a milky juice similar to that of the

lettuce and others. It is bitter, and somewhat

acrid; but the juice of the root is still more

powerful. It has been found a general stimu-

lant to the system, but especially to the urinary

organs. Some of the older physicians recom-

mend it in obstructions of the liver, and hypo-
chondriacal diseases. In modern practice, how-

ever, it is superseded by more active medicines,

of a similar tendency.

Yarrow, or Millfoil. Natural family com-

positw; syngenesia, polygamia superflua, of Lin-

nseus. This is a common perennial plant, found

in dry pastures on the steep banks of rivers, in

Britain. The stalk is smooth and downy, and

grows to the height of ten or twelve inches. The

leaves stand alternately on the stem, which they

partly embrace, and are subdivided into a double

series of pinna;; they are numerous, narrow, and

somewhat pointed. Theflowers are small, white,

or purplish, and terminate the stem in a close

corymb. Both the flowers and leaves have an

aromatic, rather agreeable smell, and a bitter,

rough, and somewhat pungent taste.

Both water and proof spirit extract the virtue

of this plant; and by distillation it yields a pene-

trating, essential oil, possessing the peculiar
flavour of the plant in perfection.
The millfoil was known to the ancient physi-

cians, and was esteemed by them as a cure for

wounds and bleeding vessels; but tlie modem
art of surgery has now dispensed with all such

applications.

Internally, it has been used in Germany as a

tonic, antispasmodic, and sedative. That it pos-
sesses some narcotic qualities, would appear from
the fact in Sweden, that it is used in making beer,
to wliich it imparts an additional intoxicating

quality. In modern practice, it is never used
as a medicine.

CHAP. LI.

OUMS, RESINS, AND BALSAMS.

In a former part of this work,* we described

generally the various vegetable products obtained

from plants; and, amongst othere, the gums,

resins, and balsams. We shall now more par-

ticularly describe the trees and plants from which

those substances, as for as known, are obtained.

By gum or mucilage, is understood a substance

soluble in water, but insoluble in alcohol. Resins

are, on the contrary, soluble in alcohol and the

essential oils, but insoluble in water. Gum
resins are substances composed both of resin and

gum, or mucilage; and balsams are combinations

of one or both of these, with benzoic acid.

Gum Arabic Tree, or Egvptian Thorn (aca-
cia vera). Natural family leguminosce; poly-

220.

Gum Arabic Tree.

gamia, monoecia, of Linnseus. This is a stunted,

hard, withered looking tree, with a crooked stem,

covered with smooth, gray coloured bark. The
leaves are bipinnated, and placed alteraately;
the partial pinnte are opposite, furnished with a

small gland between the outermost pair, and

beset with numerous pairs of narrow, elliptical

leaflets. The spines are long, white, spreading,
and proceed from each side of the base of the

leaves. The flowers are hennaphrodite and

male; they assume a globular shape, and stand

four or five together upon slender peduncles,
which arise from the axilla; of the leaves. The

calyx is small, and the corolla consists of five

small, narrow segments, of a yellowish colour.

The fruit is a long pod, resembling that of the

lupine, and contains many flat, brown seeds. It

is a native of Arabia, and found in almost every

part of Africa. It flowers in July. This and

all the other species of the same family, are

easily cultivated in our green-houses. The first

plant of acacia, cultivated in England, was by

Evelyn, in 1G64.

This tree appears to have been well known to

the ancients. Dioscorides not only mentions the

*
Cluap. xxU . _,
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gum wliicli it produces, but also a miicilago

obtained from the immature pods. Alpinus and

others describe the same plant, and its pro-

ducts.

Although this tree grows abundantly over the

vast extent of Africa, yet the gum is procured

chiefly from those plants growing near the equa-

torial parts of that continent; and it is said that

in Lower Egypt, the solar heat is not sufficiently

intense for promoting the exudation of the

gum. This gum exudes in a liquid state from

the bark of the trunk and branches of the tree;

and by a short exposure to the sun and air, gra-

dually hardens into a solid mass. In Senegal the

gum begins to flow when the ti'ee first opens its

flowers, and continues during the rainy season

till the month of December, when it is collected

for the first time. At this period the Moors

encamp on the borders of the forest, and the

Iiarvest lasts six weeks. The gum, which is in

the form of round or oval masses, about the size

of a pigeon's egg, is packed in very large sacks

of tanned leather, and brought on camels and

bullocks to certain ports, where it is sold to the

French and English merchants. In the year

1787, according to the information of Golberry
the annual quantity purchased by the former

was about 800,000 pounds; and by the latter

400,000.

In Jackson's account of Morocco, it is stated

that from Mogador they export two sorts of gum,
one the common gum Arabic, the produce of

Morocco, and called Barbary gum; the other

finer, called gum Soudan, or Senegal, brought
from Timbuctoo by the caravans. It is also there

stated, that the gum called Morocco or Barbary

gum, is produced from a thorny tree called atalleh,

having leaves similar to the juniper. It yields

most gum during the parching heat of July and

August; and the hotter the weather, and the

more sickly the tree appears, the more gum it

yields: a wet winter, and a mild summer, being
both unfavourable to its production.
Gum Arabic was originally brought from

Arabia by the way of Egypt, to Marseilles; and

it was not until the beginning of the seventeenth

century, that the Dutch made the gum of Sene-

gal known in Europe.
After the French got possession of that river,

they directed their attention to it as an impor-
tant object of commerce, and ascertained, by
experiments made in the latter half of the seven-

teenth century, that gum Senegal was superior

to the best gum of Arabia; and for about fifty

years it has had the preference.
M. Adanson examined all the gum trees of

West Africa with great care, and has given the

best description of them. They amount to forty

species; but the three gi-eat forests which supply
the Senegal market, consists chiefly of two kinds,

one which produces a white gum, called vereck.

and another called nebuel, which yields a red

gum.
There are two kinds of gum found in the

shops, and often sold promiscuously; but distin-

guished in commerce by the names of guiu

Arabic, and East India gum.
Gum Arabic is in round tears, transparent,

colourless, or of a yellowish hue, of a shining

fracture, without smell or taste, and perfectly

soluble in water. The pieces which are most

transparent, and have least colour, are preferred,

and are picked out and sold at a higher price.

The East India gum is darker coloured, and not

so soluble in water as the other. A gum pro-
duced from a species of acacia, in New Holland,
is of a still darker colour, and when suspended
in water, gives off^ whitish films; and in this and

other respects, resembles the gum of the cherry,
and other trees produced in this country. The
coarsest gum makes the thickest mucilage,

according to the experiments of the late Dr
Duncan.

Gum Arabic is a highly nutritious article of

food. During the whole time of the gum har-

vest in Barbary, the Moors of the desert live

almost entirely upon it; and experience has

proved that six ounces are sufiicient for the sup-

port of a man during twenty-four hours. It is

also used for food by the Hottentots of southern

Africa; and Dr Sparrman states, that in the

absence of other provisions, the Bushmen live

on it for days together.

In medicine, it is employed as a demulcent in

coughs and irritable states of the mucous mem-

brane, for which it is well adapted, at the same

time that it does not, like oily substances, load

the stomach. It is also used in combination

with other medicines to correct their acrimony,
or as a means of suspending them in aqueous
mixtures.

In the arts it is also used, especially in calico

printing, to give the proper consistency to the

cloth previous to the application of the mor-

daunts, and to prevent their running and mixing
with each other. An annual consumpt of upwards
of 12,000 cwt. of this gum is required in Britain,

besides other gums of similar quality.

Crum Senegal is procured from a species of

acacia, a native of Guinea. Its flowers are yel-

low, globular, and fragrant. The pods are brown

coloured, and rounder, and smaller than those

of acacia vera. On incisions being made in the

bark of the tree, the gum exudes, but less plen-

tifully than the gum Arabic. Gum Senegal

resembles gum Arabic in all its qualities, but is

rather inferior.

Tragacanth or Goat's Thorn (astragalus

tragacantha) . Natural family fey2HHe«05(B; dio.-

delphia, decandria, of Linnseus. This and some

other species, particularly a. vents, yield tho

gum tragacanth of commerce.



658 HISTORY OF THE VEGETABLE KINGDOM.

The astragalus tragacanth, is a low, procum-
bent shrub, with a short, tliick, branched stem,
clothed with brown, rigid fibres, and beset with

long sharp spines. The leaves are pinnated,

consisting of about eight pairs of small, oblong

leaflets, which are attached to a strong, spinous,

persistent footstalk, or midrib. The flowers are

large, papilionaceous, of a pale yellow colour,

and terminate the branches in close clusters.

The pod is two-celled, containing kidney-shaped
83eds. It is a native of Asiatic Turkey, and the

southern part of Europe, particularly Italy,

Sicily, and Crete; and it flowers from May till

July.
It was introduced into England in the time

of Parkinson, where it thrives well, but does

not produce any gum. Tournefort discovered

it growing plentifully about Mount Ida. Accord-

ing to his observations, the gum exudes spon-

taneously towards the end of June, and in the

following months, during which period the nutri-

tious juice of the plant, thickened by the sum-
mer heat, bursts most of the vessels in which it

is confined. This juice coagulates in threads,

which make their way into the pores of the

•bark, through which being jiushed forward by
fresh juice they issue forth, and are at length
hardened in the air, cither in irregular lumps, or

in long vermicular pieces bent into a variety of

shapes. The best sort is white and semi-trans-

parent, dry, but somewhat soft to the touch. It

is considerably different in many of its properties
from gum Arabic; one part of this diff'used in one

hundred parts of water, affords a fluid of the

same consistency as one part of gum Arabic dis-

solved in ten parts of water. Water is, however,
but an imperfect solvent of it, not forming the

same intimate union with it as with other gums.
When tragacanth is put into water, it slowly
imbibes a great quantity, swells into a large

volume, and forms a soft, but not fluid mucilage.
On the addition of more water, and if the mix-
ture be agitated, the gum will be more generally
diffused throughout the liquor, which will appear
turbid. If left at rest, the mucilage will again

separate and subside; the supernatant water

appearing limpid, and holding only a very small

portion of the gum.
This mucilage differs from that of gum Arabic

in being precipitated by sugar of lead, and the

oxymuriate of tin, and not by silicated potass,
or the oxysulphate of iron.

M. Billardier gives a somewhat different

account from that of Tournefort. He says that

he visited Mount Lebanon in August, the season
when the gum is collected. He then found the

species of astragalus which afforded it to be
different from that figured and described by
Tournefort. According to Billardier, the stem
of the Cretan astragalus is blackish, that of
Lebanon is yellow; the leaves of the first are

downy, of the second they are smooth; the flowers

of one are red, of the other of a pale yellow.
From whence he infers, that there are two or

more species of this plant which afford the gum.
He also dissents from tlie opinion of Tournefort,
who attributes the flowing of the gum to the

contraction of the fibres of the bark, occasioned

by the intensity of the solar heat, observing,
that it is only during the night, or when the

sun is obscured by clouds, that the gum issues

from the plant, and that the same has been

remarked at Crete.

Astragalus verus is a native of the north of

Persia, and flowers in July and August. It is

a shrub of two or three feet in height, with a

stem about an inch thick, with many branches

closely crowded together, and covered with

imbricated scales and spines, formed from the

petioles of the former year. The leaves, which

scarcely exceed half an inch in length, are com-

posed of from six to eight pinnae, in opposite

pairs, villous, stiff, and pointed. The flowers

are small, yellow, and proceed from the axillse

of the leaves, with cottony brackets. The gum
exudes in summer, more or less plentifully in

proportion to the solar heat, in tortuous threads,

which are allowed to dry on the plant before

being collected. A great proportion of the gum
gathered in Persia, is sent to India, Bagdad,

Bassorah, and Russia. That which comes to

Britain, is sent from Aleppo, packed in cases.

Gum tragacanth possesses the same demulcent

qualities as gum Arabic; and from its greater

viscidity, may in some cases be preferable.

It is also used in preparing cloths for receiving

the dye, especially such mordants as are prepared
with nitrous acid. Its use, however, is restricted

in consequence of its high price. The annual

consunipt in Britain is about 30,000 lbs.

A species of gum designated kuteera, was in

1802, and during a few previous jears, imported
in large quantities from India into Europe, under

the mistaken opinion that it was gum tragacanth,
which it so much resembled as to deceive many
dealers. It was, however, at length ascertained

that the kuteera was the product of the sterculia

urens, a tree abounding in several parts of Oude,
and the adjacent countries, but of quite a dif-

ferent species to the thoniy bush which yields

tragacantli.

It is found that this substance does not possess
all the characteristics of gum, it being very

imperfectly soluble, and possessing little of a

glutinous nature; it is therefore inapplicable to

tlic purposes for which tragacanth is used. On
this dissimilarity being discovered, of course

this new gum was supposed to be valueless, and

many tons were for a long time lying at tlie

East India Company's warehouse totally unsale-

able. It might, however, l)e usefully applied to

some other purpose. The natives of India make
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many uses of it besides giving it to their Iiorscs

as a medicine.

A patent has been recently taken out in Lon-

don, for applying the mucilage extracted from
the seed of the carob tree, commonly called St

John's bread. This is of so strong a gummy
consistency, that one pound of this is said to

produce an equal effect with eight pounds of

gum Senegal, and nine or ten pounds of gum
Arabic.

The seeds, after being divested of their skins

by the agency of sulphuric acid, are dried, and
then ground in a mill, and the powder thus

obtained is the mucilaginous matter.

Benzoin, or Benjamin TREE(stj/rax benzoin).
Natural family cbenaccoe; decandria, monogynia.

Benzoin.

of Linnueus. This tree is a native of Sumatra.
It is of quick growth, and attains a considerable

height. The stem sends off many strong, round

branches, which are covered with a whitish,

downy bark. The leaves are oblong, entire,

tapering to a point, smooth on the upper surface,
and downy on the under; and they stand alter-

nately upon short footstalks. The flowers are

produced in bunches, and usually hang all on
the same side, upon short, slender pedicles.
The calyx is short, bell-shaped, and downy.
The corolla is nionopetalous, downy, and of a

grayish colour. The fruit is a pulpy pericarp,

containing one or two oval compressed nuts.

The tree begins to aiFord benzoin in the sixth

year of its age, or when the trunk has acquired
a diameter of seven or eight inches. The bark
is then cut through longitudinally, or somewhat

obliquely at the origin of the principal lower

branches, from which the drug exudes in a liquid

state; and by exposure to the sun and air, soon

concretes, when it is scraped off from the bark
with a knife or chissel. The quantity of benzoin
which one tree affords, never exceeds three

pounds; nor are the trees found to sustain the

effects of these annual incisions, longer than ten

or twelve years. The benzoin which issues first

from the wounded bark, is the purest, being
soft, extremely fragrant, and very white; that

which i.s less esteemed, is of a brownish colour.

very hard, and mixed with various impurities,
which it acquires during its long continuance on

the trees. There are three kinds distinguished

according to purity and lightness of colour; the

best being white, and the inferior of a dark or

deep brown colour. In Arabia, Persia, and

other parts of the East, the coarser kinds are

consumed for fumigating and perfuming tho

temples, and for destroying insects. The benzoin

found in the shops in this country, is in large
brittle masses, composed partly of white, partly
of yellowish, or light brown, and often also of

darker coloured pieces. This resin has very little

taste, impressing on the palate only a slight

sweetness; but its smell, especially when rubbed

or heated, is extremely ft-agrant and agreeable.
It totally dissolves in rectified spirit of wine, the-

impurities excepted, into a deep, yellowish, red

liquor; and in this state discovers a degree of

warmth and pungency, as well as sweetness. It

imparts to water also a considerable share of its

fragrance, and a slight pungency : the filtered

liquor gently exhaled, leaves not a resinous or

mucilaginous extract, but a crystalline matter,

amounting to one-tenth, or one-eighth of the

benzoin. Exposed to the action of heat in a retort,

it yields a quantity of a light semi-crystallized

matter, which is benzoic acid. This has an acid-

ulous taste, and all the peculiar odour of benzoin.

Benzoin is supposed to possess little medicinal

virtues, and is used chiefly to give a flavour to

pectoral mixtures. It is employed in the pre-

paration of perfumes.

Storax,OTStyrax Tree(styrazofficmale). This is

another species of the same genus, and is a native

of Italy and the Levant. It usually attains the

height of twenty feet. The stem sends off many
strong branches, which are covered with a roughish
bark of a gray colour. The leaves are broad,

elliptical, entire, slightly pointed, smooth above,
and underneath covered with a whitish down.
The flowers are large, white, and disposed in

clusters upon short peduncles, terminating the

branches. The corolla is monopetalous, and

divided into five lanceolate segments. The fruit

is a nut, contained in a pulpy pericarp.
This tree was first cultivated in England by

Gerard; and although it is indigenous to many
of the southern parts of Europe, yet the resin

which it produces is only to be obtained in per-
fection from trees of the same species growing in

Asiatic Turkey. The storax issues in a fluid

state from incisions made in the bark of the

trunk, or branches of the tree; and as it was

formerly the custom to collect and export this

gum resin in reeds, it obtained the name of cala-

mity styrax,

Tliere are two kinds usually kept in the shops,
one is in irregular, compact masses, free from

impurities, of a yellowish, or reddish brown

colour, and interspersed with whitish tears,some-
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wUat like guin ammoniac, or benzoin; it is

extremely fragrant, and readily melts with heat.

Tlie other kind is in large masses, very light,

and bears no external resemblance whatever to

the former, as it seems almost wholly composed
of dirty saw dust, merely caked together by tlie

resinous matter; and though much less esteemed
than the purer kinds of storax, yet when freed

from tlie woody part, it is said to possess more

fragrance, and is superior to the other. It is

readily dissolved in rectified spirits. It imparts
to water in which it has been infused, a deep,

yellow colour, a slight odour, and balsamic taste;

by distillation it gives out more of its fragrance,
but does not yield an essential oil. The spirit-
uous solution gently distilled off from the filtered,
reddish liquor, brings over with it very little of
the fragrance of the storax, while the remaining
resin is more fragrant than the finest storax in

the tear. The pure resin distilled without addi-

tion yields, along with an empyreumatic oil, a

portion of benzoic acid, similar to the flowers of

benzoin.

Among the ancients storax was a common
medicine, and was generally'- used in coughs,

colds, asthma, and other affections of the chest.

In modem practice, however, it is seldom em-

ployed, except like benzoin, with which, indeed,
it is almost identical, as a pleasing perfume, and
to give flavour to other medicines.

Cretan Cistus (cistiis crcticus). Natural

family cistinem; polt/andria, monogynia, of Lin-
useus. This handsome shrub seldom rises to any
considerable height; it is covered with a dark
coloured bark, and sends off^ several simple
branches. The leaves are oblong, pointed, waved,
rough, viscous, and stand in pairs upon short

footstalks. The flowers are produced in succes-

sion at the extremities of the branches, in June
and July. They are large, of a purplish, red

colour, marked with dark spots at the base of

each petal, and stand on short peduncles. The
corolla is composed of five petals, large, round,

pink coloured, and very evanescent. The seeds

are contained in a round capsule.
This shrub, which is a native of Candia, and

some of the islands of tlie Archipelago, was first

cultivated in England by Miller, in 1731, and is

now, along with several other species of the same

genus, very generally cultivated as an ornamental

garden shrub.

Almost all the species abound with a glutinous
liquor,which exudes from the leaves in summer;
and from the cistus creticus, the substance known
under the name of labdanum, is collected. This
is done in Candia by an instrument called there

ergastiri, made in the form of a rake, to which
several leathern thongs are fixed instead of teeth,
and with which the leaves of the slirub are

lightly brushed backwards and forwards, so that
the fluid labdanum may adhere to the leather,

from which it is afterwards scraped off with

knives, and formed into regular masses for expor-
tation. As this substance is observed to issue

most copiously during the hottest weather, the

method of collecting must be performed when
tlie intensity of the sun's heat renders it a very
laborious and troublesome employment. Three
sorts of labdanum have been described by authors,
but only two are now to be met with in the

shops. The best, which is very rare, is in dark
coloured masses, of the consistence of a soft

plaster, growing still softer on being handled;
the other is in long rolls, coiled up much harder

than the preceding, and not so dark. The first

has commonly a small, and the last a large
admixture of fine sand, which in the labdanum
examined by the French Academy, amounted to

three-fourths of the mass. It is scarcely, indeed,
to be collected pure, independently of designed

abuses, the dust blown on the plant by winds,
from the loose sands among which it grows, being
retained by the tenaceous juice. The soft kind

has an agi'eeable smell, and a highly pungent,
bitterish taste; the hard is much weaker. Rec-
tified spirit of wine dissolves nearly the whole
of pure labdanum into a golden coloured liquor.
On infusing labdanum in water, it impregnates
the fluid considerably with its smell and taste;

and in distillation with water, there comes over

a fragrant, essential oil.

By the ancients,we are told that the lahdanon

was collected by combing the beards and thighs
of goats who browsed upon the cistus, and to

whose hair the drug was found to adhere; another

method of gathering it was by throwing cords

over those shrubs which produce it. This sub-

stance was foiTnerly much employed as a medi-

cine in coughs and affections of the chest; now,
however, its use is confined to the composition
of plasters, to be applied externally.
Balsam of Gilead (amyris Gileadensisj.

Natural family terehintaceai ; octandria, mwio-

fialiiam of Gilead.

gynia, of Linna;us. This tree attains the height
of fourteen feet. Its brandies are numerous,
spreading, and crooked. The wood is white,

soft, and covered with a smooth, ash coloured
bark. The leaves are small, few, commonly
consisting of one pair of piuno;, with an odd one



ELEMI TKEll 661

at the top. Tlie pinnte are sessile, inversely

ovate, entire, and of a bright green colour. The
flowers are scattered upon the branches, and are

of a wliite colour; the calyx is permanent; the

corolla consists of four white petals; the fruit is

drupaceous, roundish, oval, opening by four

valves, and containing a smooth nut.

According to Mr Bruce, this tree is a native

of Abyssinia, growing among the myrrh trees

behind Azab, all along the coast to the straits of

Babelmandeb. It is said to have been early

transplanted into the south of Arabia, and into

Judea, one thousand years before the queen of

Saba, who, according to Josephus, gave this

tree among other presents to king Solomon.

Theophrastus, Dioscorides, Pliny, and even

the Arabian physicians, supposed this balsam to

be the produce of Judea only; and hence it

seems to have received the name of balsam of

Judaicnm, or balm of Gilead.

There is another species nearly allied in char-

acter, the ampris opobalsamum, which produces
the balsam of Mecca. This species has pinnated

leaves, with sessile leaflets. It grows near

Bederhunin, a village between Mecca and Medina,
in a sandy, rocky soil, confined to a small tract

about a mile in length, and attains the height of

fifteen feet.

The balsamic juice of those trees issues spon-

taneously from fissures in the bark; but it is

generally obtained by artificial incisions. The
balsam now imported into Europe is reported
to be principally collected between Mecca and

Medina. "The bark," says Mr Bruce, "is cut by
an axe when the juice is in its strongest circu-

lation in July and August, and the beginning of

September. It is then received into a small

earthen bottle, and every day's produce gathered
and poured into a larger, which is kept closely

corked. The juice, when first received into the

bottle or vase, from the wound from which it

issues, is of a light yellow colour, apparently

turbid, in which there is a wliitish cast, which,
I apprehend, are the globules of air that pervade
the whole of it in its first state of fermentation;
it then aj)pears very light upon shaking. As it

settles and cools, it turns clear, and loses that

miikiness which it first had when flowing from

the tree into the bottle. It then has the colour

of honey, and appears more fixed and heavy,
than at first. After being kept for years, it

grows of a mvich deeper yellow, and of the colour

of gold. I have some of it which I got from
the Cadi of Medina, in 1768, it is now still deeper
in colour, full as much so as the yellowest honey.
It is perfectly fluid, and has lost very little either

of its taste, smell, or weight. The smell at first

is violent, and strongly pungent, giving a sensa-

tion to the brain, like that of volatile salts when

rashly drawn up by an incaiitious person. This

lasts in proportion to its freshness; for being

neglected, and the bottle uncorked, it quickly
loses this quality, as it probably will at last by

age, whatever care is taken of it." The balsam

which one tree yields is very small, and the col-

lection of it is tedious and troublesome; hence,

it is so very scarce, that the genuine balsam is

very rarely, if ever, exported in a commercial

way. The best balsam, according to Alpinus, is

at first turbid, and white, of a very strong pun-

gent smell, like that of turpentine, but much

sweeter, and more fragrant, and of a bitter, acrid,

astringent taste; on being kept for some time, it

becomes thin, limpid, light, of a greenish hue,

and then of a gold yellow, after which it grows

thick, like turpentine, and loses much of its

fragrance. Some compare the smell of this

balsam to that of citrons; others to that of a

mixture of rosemary and sage flowers. The

chief mark of its goodness is said to be founded

on this, that when dropped on water, it spreads

itself all over the surface, forming a thin pellicle,

tough enough to be taken up on the point of a

pin, and at the same time impregnating the

water with its smell and flavour. This last is

not, however, to be depended upon, as several

other resinous fluids and oil of juniper produce
the same appearances.

Tills article was highly valued even among
the earliest races of mankind. We read in the

scriptures, that balm and myrrh were can'ied by
the Ishmaelites to Egypt, and this formed one

of the earliest articles of trade among the Eastern

nations. By them it was esteemed not only for

its perfume, but for its supposed medicinal vir-

tues, which latter were estimated very highly.

The sacred prophet exclaims, "Is there no balm

in Gilead? Is there no physician there? Why
then is not the health of the daughter of my
people recovered?" Even in the present day,
its medicinal virtues are highly extolled in the

East; and it is in so much request, that the gen-
uine balm is to be procured with great difficulty.

In Turkey, it is not only in high esteem as a

medicine, but also as an odoriferous ingredient,

and a cosmetic for the skin. Lady Mary Wortley

Montague, mentions that she tried its effects as

a cosmetic, and found that it was of so stimulat-

ing a nature, that the day after using it her face

became red and swollen, which affection contin-

ued for three days.
In modern European practice it is, however,

very lightly esteemed, being placed upon a level

with the other turpentine balsams.

Elemi Tree (amyris elemi). This tree

is of the same family as the above, but is a

native of Carolina and South America. In dry

weather, and especially at full moon, incisions

are made in the bark, from which a resinous

juice flows, and is left to harden in the sun. It

comes to this country in long, roundish cakes,

generally wrapped up in flag leaves. The best

4 B
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is softish, somewhat transparent, of a pale,

whitish, yellow colour, inclining a little to green,
of a strong, not unpleasant smell, resembling
somewhat that of fennel. It is readily soluble

in alcohol, and appears to be a composition of a

resin and essential oil. At present it is held in

]5ttle estimation in medicine; but it is used some-
times for the composition of varnishes.

Mastic Tree Cpistacia hntiscus). Natural

family terchintaceos ; dioscia, pentandria, of Lin-

naeus. This tree, which seldom exceeds afoot in

diameter, rises ten or twelve feet in height. It

is covered with a smooth brown bark, and towards

the top sends off numerous branches. The leaves

are regularly pinnated, and consist of several

pairs of narrow, ovate, opposite pinnas, closely
attached to the common footstalk, which is

winged, or supplied with a narrow, foliaceous

expansion. Tlie male flowers are placed in an

open catkin, and the female upon the common
peduncle, in alternate order. The flowers appear
in May; and the fruit, which is an oval, smooth

nut, ripens in August.
This tree is a native of the south of Europe,

and the Levant. According to Evelyn, it was

introduced into Britain in 1664; but in this

country it is of slow vegetation, and seldom

healthy enough to give a complete idea of the

plant in its natural situation; nor does it here,
with the diminished solar heat, afford any gum.

Mastic is a resinous substance collected in the

form of tears; it is of a very pale yellow colour,

having but little smell, and scarcely any taste.

It fonns the basis of several dyeing varnishes, is

one of the ingredients used in fumigations, and

is considered to be efficacious in promoting a

healthy state of the mouth : for this latter pur-

pose it is held in much esteem by the Turks,

Greeks, and all the people of the Levant, who

constantly chew it. Hence it takes its name;
mastic being derived from masticare, to masti-

cate. The women of Scio, Smyrna, and Con-

stantinople, have almost always a piece of it in

their mouths.

This is the most celebrated production of the

island of Scio, and of so much importance is it

considered there, that the inhabitants of the vil-

lages that furnish it, had, when under their

Turkish masters, many peculiar privileges. They
acknowledged no other chief than the aga, or

lord who farmed that production; they were

exempt from contributing their labour gratui-

tously on public occasions, being obliged only
to convey the mastic to the town, and to furnish

beasts of burden to this aga when he travelled

about the villages in order to collect it. "We
had an opportunity," says M. Olivier, "of seeing
the aga on his tour, preceded by military music,
followed by several tchocadars, and surrounded

by a great number of villagers, eager to attend

on him. Had we not been previously informed.

we should much rather have taken him for a

military commander, than a simjile farmer of

taxes.

In order to obtain tlie mastic, numerous inci-

sions are made in the trunk and principal l)ranche3

of the tree, during five days in the middle of

July. A liquid juice gradually exudes from
these incisions; this thickens by exposure to the

air so immediately, as mostly to adhere to the

tree in the form of drops; but when very abun-

dant, it falls to the ground before it becomes a

concrete substance. The former kind is most

esteemed; it is detached from the bark with a

sharp iron instrument: those persons who are

careful in collecting it, spread cloths on the

ground under the trees, that the juice which
falls may not be injured by coming in contact

with the earth. The first gathering lasts during
eight successive days, after which fresh incisions

are made in the tree, and they are untouched
until the 25th of September. Then the second

gathering begins, and it is not allowed to cut

the trees any more that season; but the mastic,
which continues to run, is gathered until the

19th of November, on the Monday and Tuesday
of every week, after which time it is forbidden

to gather this production.
The culture of the lentisk is simple, and

attended with little trouble ; it consists much
more in cleansing than in turning the soil. The
cultivators do not prune this tree, but, on the

contrary, endeavour to prevent the stem from

growing in a handsome form, as it has been found

from experience that the lentisks which trail,

yield much more mastic than those the stems of

which are straight and shooting.
It may readily be imagined that all the Greeks

in the island would gladly have become cultiva-

tors of the lentisk, by which they would gain

exemption from the petty and harrassing tyranny
to which others were constantly subjected; but

while it was prohibited under the severest pen-
alties to offer the mastic for sale to any but the

aga who farmed it, the cultivation of the lentisk

was forbidden out of the limits traced by the

government.
A Turk had recourse to an ingenious stratagem

by which he evaded the law, and hoped to obtain

some of the advantages acquired by the cultiva-

tion of mastic. He grafted the lentisk on young
turpentine trees, and had the satisfaction of find-

ing that these grafts succeeded perfectly well.

To his astonishment, however, a few years after-

wards, on making incisions on the trees, a liquid

flowed, which combined with the odour and

other qualities of the mastic the unchanging

fluidity of turpentine.

The quantity of mastic imported into this

country, and retained for home consumption, in

1830, was 13,644 lbs. It is admitted under a

duty of Gs. per cwt.; its present price varying
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fi-om 4s. Od. to 6s. Gd. for the same quan-
tity.

A small quantity of inferior mastic is brought
from Effypt.

Mastic, like all other resins, is soluble in alco-

hol and oil of turpentine, and is scarcely acted

upon by water; it becopies by mastication soft

and tough, like India-niblier. A small part of
it docs not dissolve in ^ spirituous menstruum,
and this portion much resembles caoutchouc in

its properties.

Turpentine Tree (pislacia terelinthm).*
This is another species of the same genus as the

foregoing; but it attain^ a much larger height,
with numerous

spreading; branches. The leaves
are pinnated, oval, and lanceolate; the flowers
are essentially the same as the other species. It

is a native of Barbary and the south of Europe,
and has been cultivated in Britain for about a

century; and if planted against a wall, bears our
winters veiy well. The Cypnis or Chian tur-

pentine is procured by wounding the bark of the
trunk of this tree in several places during the
month of July, leaving a, space of about three
inches between each wouijd; from these the tur-

pentine issues, and is received upon stones which
are placed at the bottom of the tree for this pur-
pose, and upon which it becomes so much con-
densed by the coldness of the night, as to admit
of being scraped off with a knife in the morning,
which is always to be dor^e before the sun rises.

After this, in order to fre» it of all extraneous

mixture, it is again liquified by the sun's heat,
and passed through a stra|ner when it is fit for
use. The best Chian turpentine is generally about
the consistence of thick honey, veiy tenacious,
clear, and almost transparent; of a white colour,
inclining to yellow, and a fragrant smell; moder-
ately warm to the taste, b^t free from acrimony
and bitterness. The quantity of this turpen-
tine produced from each tree, is very inconsider-

able, not more than two
pounds being procured

from six large trees of sjxty years of age. In

consequence of its scarcity, it is not unfi-equently
adulterated with other turpentines.

Resin and essential oil of turpentine are, how-
ever, procured abundantly from the pine tribe;
and these trees afford the turpentine of com-
merce, and that also used in medicine.

Oil of turpentine is a powerful stimulant, both
taken internally, and used externally on the
skin. It is employed as a purgative, diuretic,

anthelmintic, and antispasmodic; and externally
for the cure of rheumatism, and local pains and

swellings.

Balsam of Tolu (Tohtifera hajsamum). Na-

tural^ family
lomentacem; decandria, monogynia,

of LinnKus. The tree which yields the balsam

*
Tliis tree was shortly allnded to under anotlier

head, p. 388.

of Tolu is a native of South America, and grows
to a considerable height. It sends off numerous

923.

Balsam of Tolu,

large branches, and is covered with a rough,

thick, grayish bark. The leaves are ovate, entire,

pointed, alternate, of a light gi-een colour, and
stand upon short footstalks. The flowers are

numerous in lateral racemes ;
the calyx bell-

shaped ; the corolla five-petalled, and whitish ;

the fruit a round berry. It grows in Tolu, a

province of Spanish America, and the balsam is

exported in little gourd shells. This is obtained

by making incisions in the bai-k of the tree ; as

the gum flows out it is collected in spoons of

black wax, and then deposited in vessels, where
it hardens. This substance is of a reddish yellow

colour, somewhat transparent, and of a thick

consistence. Its smell is fragrant, resembling
that of lemons ; its taste is warm and sweetish,
and on being chewed, it adheres to the teeth.

Thrown into the fire it immediately liquifies,

takes flame, and disperses its agreeable odour.

It does not dissolve in water, yet if boiled

in it for two or three hours in a covered

vessel, the water receives its odoriferous smell.

With the assistance of mucilage it unites with,

water, so as to form a milky solution. It dis-

solves entirely in spirit of wine, and easily mixes
with distilled oils, but less easily with those of

the expressed kind. Distilled without any addi-

tion, it produces not only an empyreumatic oil,

of a pale dark colour, but sometimes also a small

portion of acidulous flakes, resembling flowers

of benzoin.

In modem practice, thisbalsam is not employed
for any decided virtues it may possess, but is

chiefly used to impart a flavour, and a slight

stimulating quality to pectoral medicines. It is

used in tincture, as a syrup for these purposes.
CoPAiVA Tree (copaifera officinalis). Natural

family leguminosoe ; decandria, monogynia, of
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Linnseus. This is an elegant tree, attaining a

considerable height, and dividing into numerous

Balsam of Copaiva.

branches. The bark is rough, and of a dark

brown colour; the leaves are pinnated, consisting

of four pair of pinnae, large, ovate, pointed,

somewhat narrowed on one side, and placed upon
short footstalks. The flowers are small, of a

whitish hue, and produced in terminal, branched

spikes. The fruit is an oval pod, of two valves,

pointed with part of the remaining style. It

contains one egg-shaped seed, involved in a ber-

ried arillas.

This tree is a native of Brazil, and some of

the neighbouring islands of South America; and

it is said* to have been discovered in TerraFirma,
in large woods, with those trees which afford

several other balsams, as those of Tolu and Peru.

The balsam of copaiba, or copaiva, is the resinous

juice of this tree, obtained by making incisions

near the base of its trunk, extending not only

through the bark, but into the substance of the

wood, whence the balsam immediately issues, and

at the proper season flows in such abundance,
that sometimes in three hours twelve pounds
have been procured. The older trees afford the

best balsam, and yield it two or three times in

the same year. The balsam supplied by the

young and vigorous trees, which abound with

the most juice, is crude and watery, and is there-

fore accounted less valuable. While flowing
from the tree, this balsam is a colourless fluid;

in time, however, it acquires a yellowish tinge,

and the consistence of oil; but though by age
it has been found thick, like honey, yet it never

becomes solid, like other resinous fluids. Some-
times an inferior sort is met with, thick, and not

at all transparent, and generally having a quan-
tity of turbid, watery liquor, at the bottom.

This is probably either adulterated by the mix-
ture of other substances, or has been extracted

by decoction from the bark and branches of the

tree, its smell and taste being much less pleasant
than the genuine resin. The pure balsam has a

moderately agreeable smell, and a bitterish, bit-

• Woodrille's Medical Botany.

ing taste, of considerable duration in the mouth.

It dissolves entirely in rectified spirit, especially
with the addition of a little alkali, which solu-

tion has a very fragrant smell. Distilled with

water it yields nearly half its weight of a lim-

pid, essential oil; and in a strong heat, without

addition, a blue oil.

This, like the other balsams, is nearly allied

to the turpentines. It is reckoned a useful and

powerful medicine in affections of the mucous
and serous membranes in pulmonary complaints,
where there is a cough and copious discharge
from a relaxed state of the membranes, and in

weakness and ulcerations of the urinary organs.
It is also a powerful diuretic, and has been

employed in dropsies. Its effects, however, are

rather irritating and heating, and on this account

its use is less advisable in diseases of an inflam-

matory tendency. It is of a laxative nature,
and has been found useful in certain cases of

piles, and weaknesses of the intestines. The
dose is from one to two, or three tea-spoonfuls.
As it proves nauseous to most palates, it is often

formed into an emulsion with pounded almonds,
or a thick solution of gum Arabic.

Peru Baisam (myroxylonPeruiferum), Decan-

dria, monogynia, of Linnjeus. This tree is a

native of the warmest parts of South America,
and is remarkable for its elegant appearance.

Every part of it abounds with resinous juice;
even the leaves are full of transparent resinous

points, like those of the orange tree. The bal-

sam, as brought to this country, is commonly
of the consistence of thin honey, of a reddish

brown colour, inclining to black; an agreeable

aromatic smell, and a very hot, biting taste. It

is said to be obtained by boiling the cuttings of

the twigs in water, and skimming off with a

spoon the balsam which swims on the top. By
incision the tree yields a much more fragrant

white, or colourless balsam, which, when thick-

ened by the heat of the sun, forms the red or dry
balsam of Peru; but it is very rarely used in

Britain, and almost never is to be met with in the

shops. Peruvian balsam consists of a volatile

oil, resin, and benzoic acid
;
it is entirely soluble

in alcohol, and in essential oils : water dissolves

part of the benzoic acid, and fixed oil combines

with tlie resin. It may be suspended in water by
trituration with mucilage, or yolk of egg. It

is a warm, aromatic medicine, considerably hotter,

and more stimulating than copaiva, and is used

in similar complaints. It is also used sometimes

as an external application to foul and indolent

ulcers, and in rheumatic pains.

Opoponax, or Rough PAnsNir. Natural family

umhelliferm ; pentandria, digynia, of Linnieus.

This plant belongs to the parsnip genus. The
root is perennial, thick, fleshy, and tapering like

the garden parsnip. The stalk is strong, branched,

rough towards the bottom, and rises to the height
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of seven or eight feet. The leaves are pinnated,

consisting of several pairs of pinnie, which are

oblong, senrated, and towards the base appear
unformed on the upper side. The flowers are

small, of a yellowisli colour, and terminate the

stem and branches in flat umbels. The fruit is

•elliptical, compressed, and divided into two parts

containing two flat seeds, encompassed with a

narrow border. It is a native of the south of

Europe, and flowers in June and July. It was

cultivated in this country in 1731, by Miller,

who observes that its roots are large, sweet, and

accounted very nourishing, and recommends it

for cultivation as an esculent vegetable. It bears

the cold of any climate well, and sometimes

matures its seeds, its juice also manifesting some
of those qualities for which it was at one time

60 celebrated; but it is only in the warm regions

of the East, and where this plant is a native,

that its juice concretes into the gummy, resinous

drug, called opoponax, which means "all juice,

and a cure for all complaints."
This substance is obtained by means of inci-

sions made at the bottom of the stalk of the

plant, from which the juice gradually exudes,
and hardens into a gum. That which is imported
from Turkey and the East Indies, is in the form

of little round drops or tears; but more com-

monly in irregular lumps, of a reddish yellow
on the outside, with specks of white, internally
Df a paler colour, and frequently variegated with

large white pieces.

This gum resin has a strong, disagreeable

smell, and a bitter, acrid, somewhat nauseous

taste. It readily mingles with water, by tritur-

ation into a milky liquor, which, on standing,

deposits a portion of resinous matter,and becomes

yellowish. With rectified spirits it forms a gold
coloured tincture, which tastes and smells strongly
of the gum.

Formerly, this substance was much employed
by physicians, and esteemed for its purifying,

cleansing, and aperient virtues; but as it was

commonly prescribed in conjunction with other

medicines, its real effects are not very well ascer-

tained. More modern experience has nearly

altogether discarded it as a medicine of little

power. Dr Cullen classes it witli the antispas-
modic or nervous drugs, and prescribed it in

hypochondriacal affections, uterine diseases, and

asthma, connected with a sluggish habit of body.
It still continues a famous medicine in the East,
and is reckoned a cure for all diseases.

GaIbanum (bubongalbanum). Natural family

nmbelliferce; pentandria, digpiia, of Linnseus.

This is a perennial plant, a native of Africa.

The stem is shining, smooth; the leaflets ovate,

wedge-shaped, acute, and finely serrated on the

edges. The umbels of the flowers are few, the

seeds shining. The whole plant abounds with

a milky juice, which sometimes spontaneously

exudes from the joints of the old plants; but is

more frequently obtained by cutting them across

some inches above the root. The juice which

flows from the wound soon hardens, and forms

the gum galbanum, which comes to this country
from Syria and the Levant. The best sort con-

sists of pale coloured pieces, about the size of a

hazel nut, which upon being broken, appear to

be composed of clear white tears, of a bitterish,

acrid taste, and a strong peculiar smell. But it

most commonly occurs in agglutinated masses,

composed of yellowish, and reddish, clear, white

tears, which may be easily torn asunder; of the

consistence of firm wax, softening by heat, and

becoming brittle by cold, and mixed with seeds

and leaves.

Galbanum is almost entirely diS^usible in

water, but the solution is milky; nor does wine

or vinegar dissolve it perfectly. "When distilled

with water, a considerable quantity of essential

oil is obtained, in the proportion of six drams

of oil to one pound of the gum.
The ancients were acquainted with this sub-

stance; and Pliny describes it under the name
of biibonion. It is recommended by the older

physicians in pectoral complaints, and exter-

nally as a cure for swellings of the glands, and

to promote their suppuration.
Indian Rubber Tkke (siphonia elasticaj.

Natural family euphorhiacece ; monoecia, mono-

delphia, of Linnaeus. This is a large, straight

tree, growing to the height of fifty to sixty feet,

at the upper part sending ofl^ numerous branches,

covered with rough bark. The leaves are placed

on long footstalks; they are ternate, elliptical,

and somewhat pointed; entire, veined, smooth,

and on the under side whitish. The flowers are

male and female on the same tree, small, and

stand on dividing racemes at the end of the

branches. The capsule is large, woody, three-

celled, and contains oval spotted seeds. This tree

is a native of South America, and grows abun-

dantly in the woods of Guiana, in the province of

Quito, and along the borders of the river Ama-
zon, in the kingdom of Mexico. The juice of

this tree furnishes the well known substance

called Indian rubber, or caoutchouc.
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This substance is, however, furnished by other

trees, as ; exeoscaria, agallocho, Mppomane, mana-

nella, hura crepitans, sapium aucuparium, plu-
kenetia voltibiHs, jatrophas mabcea, and ompha-
leus.

This substance was little known in Europe
till the voyage of M. Condamine, in 1750, into

the interior of South America, where he exam-

ined the tree; and on his return laid a descrip-

tion of it, and the manner of preparing the gum,
before the French Academy. The mode in which

the juice is obtained by the natives, is by mak-

ing incisions through the bark of the lower part

of the trunk of the tree, from which the fluid

resin issues in great abundance, appearing of a

milky whiteness as it flows into the vessel placed

to receive it, and into which it is conducted by
means of a tube or leaf, fixed in the incisions,

and supported with clay. On exposure to the

air, this milky juice gradually thickens into a

soft, reddish, elastic resin. To suit the different

purposes for which it is employed in South

America, the caoutchouc is shaped into different

forms; but it is commonly brought to Europe
in that of pear-shaped bottles, which are said to

be fomied by spreading the juice of the siphonia

over a proper mould of clay, and as soon as one

layer is dry another is added, till the bottle be

of the thickness desired. It is then exposed to

a dense smoke, or to a fire, until it becomes

so dry as not to stick to the fingers, when, by
means of certain instruments of iron or wood,
it is ornamented on the outside with various

figures. This being done, it remains only to

pick out the moulds, which is easily effected on

their being first softened with water.

Caoutchouc is insoluble, and consequently

impervious to water, alcohol, and most fluids.

Some of the essential oils dissolve it; but its

elasticity and other properties are thereby lost.

Two solvents have been discovered for it, ether

and naphtha, or essential oil of tar. The natives

of South America have long been in the habit

of using this juice for a variety of purposes.

They collect it chiefly in the rainy season,

because, though it exudes at all times, it flows

then most abundantly. The inhabitants of

Quito prepare a kind of cloth of it, which they

apply to the same purposes as the Mackintosh

fabrics, so common now in this country.

They also foi-m it into flambeaux, which give
a beautiful light, and emit an odour which is

not unpleasant to those who are accustomed to

use them; but Europeans are annoyed by the

fcEtid smell which they diffuse. One of them
an inch and a half in diameter, and two feet

long, will bum during twelve hours.

Though not used directly in medicine, caout-

chouc is found of essential service for the con-

struction of several medical instruments, for

which itg softness, pliancy, and its power of

resisting the various fluids of the body, renders

it extremely appropriate.

CHAP. LII.

GARDEN FLOWERS—HYACINTH, TULIP, &C.

We liave hitherto treated of vegetables useful

to man, it remains to consider those which are

peculiarly adapted for ornament. Almost every

vegetable production has an aspect of beauty,
and no ornaments can exceed those which the

generality of flowering plants possess. Whether
we consider the splendour, variety, and delicacy
of their colour, the symmetry and minute detail

of their proportions ;
the gracefulness of single

simple form, or the gorgeous luxuriance of their

grouped masses. If to this we add the delicious

odour which they constantly and spontaneously

diffuse, we need not wonder that flowers should

be univei-sal favourites, and that we should find

them ornamenting tlie humblest cottage as well

as the proudest palace.

By long and judicious cultivation, garden
flowers undergo as remarkable changes as take

place so strikingly in culinary vegetables. They
increase in size, in depth, and variety of colour,

and even change their forms. One of the

most remarkable changes is that of their becom-

ing what is called double. That is, the number
of petals of the corolla increase many fold, as in

the rose, and anemone, while the stamens and

pistils, or organs of fructification, become almost

or entirely obliterated, or converted into petals.

To many tastes, perhaps, the simple and appro-

priate forms of the native flowers are more

beautiful than this artificial monstrosity, yet it

cannot be denied, but that the tints and lux-

uriant aspect of many flowers are decidedly

improved by cultivation. Hence has arisen an

artificial standard, among florists, of judging of

flowers, which has been called the "canons of

criticism." As suited for every day domestic

ornaments, flower gardens, or plots, or borders,

should be situated near the house, so as easy
access may be obtained to them, or if not closely

adjoining to the house, they may be placed so

as to be seen from the windows. A south

situation, or one inclining to the south-west,

south-east, or east, is most desirable. When the

space is limited, horizontal or gentle sloping

borders will be found most convenient, while on

the other hand, if the grounds are more exten-

sive, a waved irregular surface will afford the

greatest scope for taste in arrangement. The

surface should be rather elevated, not low,

sufficiently sheltered from the winds, yet open
and free to the sun, not overshadowed or covered

with trees, or other high foliage. A few elegant
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shrubs, and one or two trees, may be scattered

through the scene for the purposes of shelter and

Ihade, but in general most of either of these two

last are injurious to the proper culture of flowers.

Sometimes the evergreen hedge will produce aU
the shelter requisite.

The subsoil should by no means be wet.

Flowers, in general, thrive well in a common

garden soil, a foot to eighteen inches deep, not

either too rich, or too light and gravelly. For
some kinds, however, a deep moist soil, and for

others, a light arenaceous is preferable. Bulbous

flowers, in general, do best in light sandy earth,

though some require a stronger and richer soil.

The primrose tribe (primula) require a loamy
earth, heath plants a mixture of moss earth.

The spaces between the flower beds may either

be of turf, or sandy gravel, or paved with flags
or bricks. The plants are arranged in mingled
flower borders, partly according to their size, and

partly according to colour. The tallest are

planted in the back part, those of middling size

occupy the centre, and those of humble growth
are planted in front. The beauty of a flower

border, when in bloom, depends very much on

the tasteful disposition of the plants with regard
to colour. By intermingling plants which flower

in succession, the beauty of the border may be

prolonged for some weeks
; groups of plants of

the same species, all in flower at the same time,
liave also a tasteful efi^ect. A supply of water
is essential to an artificial cultivation of flowers;
where a pond or reservoir can be introduced into

the flower garden, it will not only add to the

beauty, but to the facility of cultivation. Many
aquatic plants of great beauty may, by this

means, be also cultivated. Herbaceous flower

plants are put into the ground generally in

spring or autumn, but any perennial plant may
be safely removed after it has done flowering, or

produced seed. Biennials or annuals may be

planted at almost any season, before they
have begun to throw up flower stems. Bien-

nials, however, are generally sown early in

autumn, in the flower garden nursery, and trans-

planted either late in the same season, or early in

the following spring to where they are to flower.

Annuals are commonly sown in spring, where

they are finally to remain, but many species

gi'ow much stronger when sown in autumn.
Some attention is also requisite to manage the

flower garden to perfection. As the stalks of

flowering plants shoot up they generally require

thinning and props for support, and the blossom
both of plants and shrubs no sooner expands
than it begins to wither, and must be cut oflr

unless as in some instances thej' are to be left

for the beauty of their fruit. Weeding, water-

ing, stin-ingthe soil, and trimming the grass, and

sorting the gravel walks, are all necessary for

neatness and the proper growth of the plants.

Every two or three years the perennial flowers

should be taken up and reduced in size, and

the beds or borders trenched, adding short

manure completely rotted. After the lapse of

several years, if it can be conveniently managed,
the upper soil should be removed, and replaced

by fresh loamy mould. Most flowers thrive

well in fresh common loam without manure ;

and to such as require a deep rich soil, manure

may be added at the time of trenching, or chang-

ing the soil. Peat earth, sand, clay, and lime

may also be added to such plants as require par-
ticular soils.

Many tender plants and shrubs growing in the

open air require protection during winter. Alpine

plants require protection from cold dry winds,
and this may be done by covering them with

snow, and thus imitating their natural condition;
or in absence of this, head glasses or frames are

to be put over them in winter, and screens or

shades to keep them from the summer heat.

The roots of many plants require protection
from frost, and this may be done by covering
them several inches thick with ashes, rotten tan

refuse, or litter; mats or portable glass cases will

protect tender plants from rain, high winds, and
hail stones. Great care is necessary to protect

plants placed in pots from frost, and this is done

by plunging them in dry soil, tan, or sand. Climb-

ing plants require to be supported by poles or

rods. All flies, caterpillars, snails, slugs, and such
vermin must be destroyed, and no plan is more
efficacious for this purpose, in the flower garden,
than carefully hand-picking the plants. Among
insects the different species of plant lice

(aphides) are the most insidious and destruc-

tive.

Flowers may be preserved for a considerable

time fresh after they have been cut from the

plant by immersing the cut ends in water, moist

earth, or sand, or moistened moss. They may
also be revived when partially withered, by
sprinkling them with water, and putting them
under a bell glass or inverted flower pot. If this

fails, immerse their ends in water heated to 80°,
or sprinkle them with spirit of wine, or ether

;

flowers, when newly transplanted either into

the ground or into pots, require a large sup-

ply of water, and to be shaded from the sun's

rays for several days until they fully take root in

their new position.

Besides herbaceous flower plants, there are a

variety of shrubs and trees, both indigenous and

exotic, which are conducive to ornament. We
shall first treat of the herbaceous class.

The UyAcmjH, hyacinihus oricntalis. Natural

iamWy, asphodelece; hexandria, monogt/nia of Lin -

nseus. This plant is a native of the Levant, and

grows in abundance about Aleppo and Bagdad.
It obtained its name from the Grecian youth
Hyacinthus, who was fabled to have been slaiu
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by Apollo, and changed to this flower. The
root is a tunicated bulb, the leaves are broad and

green ;
the flower-stalk rises from the centre, the

corolla is funnel-shaped, and half cleft into six

portions, the flowers point in all directions

around the scape, which is erect. It appears to

have been first cultivated, as a garden flower, by
the Dutch, most probably about the beginning of

the sixteenth century, soon after the revival of

commerce in the west ofEurope, when that enter-

prising nation began to trade on the eastern

shores of the Mediterranean and the Archipelago.
In Britain it was cultivated by Gerard in 1696.

The hyacinth is one of the most esteemed of

garden flowers. It is not only graceful in form,
but brilliant, beautiful, and varied in colour, and

possesses an odour little inferior to the carna-

tion. It bears the climate of Britain well, and

is of very easy culture. In its native coun-

try it flowers in February, here in March and

April.
There are innumerable varieties of this flower.

Gerard mentions the single and double blue, the

purple, and the white. In 1629, Parkinson

enumerates eight varieties, while the Haerlem

gardeners distinguish not less than 2,000, and

generally publish catalogues of them from year
to year. As the taste or rage for this flower has

at present abated, the Dutch and English cata-

logues contain only a few hundred varieties with

names. They are arranged as double blues,

whites, reds, and yellows, and single varieties of

the same colour. The blue and red colours are

the most common, the yellow most rare. At

first the single hyacinth only was cultivated, but

about the beginning of the last century attention

was paid to double flowers by Peter Voerhelm,
whose first double flower he called Mary, but

which is now lost ; his third flower he called

the king of Great Britain, which is now looked

upon as the oldest double hyacinth. It was

held in such esteem at one time, that the usual

price for a single bulb was 1,000 florins, or £100

sterling. Up to the middle of last century the

greatest attention was paid at Haerlem to rais-

ing new sorts of double flowers, and for a parti-

cular root £200 have not unfrequently been

given. Since that period, however, the taste for

this and other bulbs has considerably declined,
80 that at present there are few sorts that exceed

£10; the average price is from one to ten shill-

ings a bulb for the fine sorts, and what are

called the common mixtures are sold from £2
to £3 a liundred. To preserve these varieties

requires much care and management. Under
bad treatment a variety degenerates in two or

three years; in Holland some have been preserved
nearly a century.
The criterion or qualities requisite in a fine

double plant are as follows. The stem should
be strong, tall, and erect, supporting the numer-

ous large bells, each supported by a short and

strong peduncle, or foot-stalk in a horizontal

position, so that the whole may have a compact

pyramidal form with tlie crown or uppermost
flower pei-fectly erect. The flowers sliould be

large and perfectly double, that is, well filled

with broad bold petals appearing to the eye,
rather convex than flat or hollow. They should

occupy about one half the length of the stem.

The colour should be clear and bright, whether

plain red, white, or blue, or variously intermixed

and diversified, the latter giving additional lustre

and elegance to this beautiful flower. Strong

bright colours are, in general, preferred to such

as are pale.

Hyacinths are propagated by seed, in order

to obtain new varieties, and by offsets for

continuing approved sorts. The seed should be

selected from the best specimens of plants, such

as have strong straight stems, and a regular well

formed pyramid of bells, not perfectly single,

but rather approaching to double. The seed

should not be gathered tiU it is perfectly black.

It is to be sown in the latter end of October, oi

the beginning of March, about half an inch

below the surface of the soil, in a deep box filled

with good garden mould mixed with sand. It

requires no watering, and nothing but to be kept
clear of weeds and frost till it has remained in

the ground two years. On the approach of

winter it must then have an additional stratum

of the compost placed upon it about half an inch

thick, and in the third year, in the month of

July, the roots may be taken up, dried, and
treated in the same manner as large bulbs or

off^sets. Some of the roots will flower the

fourth year, one half of them the fifth, and the

whole in the sixth. The cultivator generally
thinks himself fortunate if one half of the plants
that first appeared are in existence at this

period, and if he can at least find one flower in

five hundred deserving a name or place in a

curious collection, he may rest perfectly content.

Offsets are to be separated from the parent bulb,
and planted out separately in the beginning of

October, in an open space, in rows of about two
inches deep, upon a bed raised about six or eight
inches above the common level. The soil should

be sandy and well pulverized ;
it is also advisable

to elevate the bed somewhat in tlie middle so

as to throw off^ the rain. The surface of the

bed should be strewed occasionally, and kept free

from weeds, and protected from severe frosts.

The offsets will blossom weakly the second

year, but in the third tolerably strong.
Of the full grown roots, those wliich have

attained the ago of four or five years bloom

stronger in this country than any other. After

this they generally decline, either by dividing
into offsets, or diminishing in size and strength,
but in Holland, perhaps owing to the peculiari-
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ties of the soil and climate, the same bulb has

been known to produce blossoms twelve or thir-

teen times, nor is it ever known to die merely
with age. The bed on which they are to be placed
should have a dry and airy sheltered situation;

two feet of the surface soil should be taken

away, and the inferior portion trenched to the

depth of nine inches. The earth above is to be

replaced with a compost of one-third coai'se

sea or river sand, one-third fresh earth, and

one-fourth rotten cow dung, at least two

years old, and the remainder earth of decayed
leaves. This compost is to be placed in a

sloping direction towards the sun. The roots

are to be planted from the middle of October

to the middle of November. On planting the

roots, the surface of the bed should be covered

with a little fresh sandy earth about an inch

thick, raked perfectly smooth, and have the

exact situation for every bulb marked upon it

regularly, mingling the colours of red, and blue,

and white, the yellows being classed with the

latter. On planting the roots they should be

surrounded with a little clean sand to prevent
the earth adhering too closely to them, the

whole are then to be covered with fresh sandy
earth from three to four inches deep, according
to the size of the bulb. The bed is to be pro-
tected from severe frosts or heavy rains by some

covering. The plants begin to show their flowers

about the beginning of April.
Those which thus blow early should be shel-

tered from the influence of the sun,for iftoo much
sun falls on the flower, it bleaches and tarnishes

the colour, particularly the red and blue varieties.

By judicious shade this is not only prevented,
but the flower is kept back so that it will be in

full bloom with others which come out later.

It is necessary to afford support to the stems,

and this is done by inserting small sticks or

wires, painted green, immediately behind the

bulbs, either in an erect position, or leaning
ii little backwards, to which the stems arc to be

rather loosely tied with small pieces of green
worsted as soon as they begin to bend, or are in

danger of breaking with the weight of the bells.

This operation must be repeated as the stems

advance in height. When the greater part of

the bed comes into blow, a covering or awning
should be stretched over the whole, so as to pro-
tect the flowers from the too great influence of

the sun, and the effects of wind and rains.

This awning should, however, be so constructed

as to fold up, or be opened at the top so as to

allow air and the tempered influence of the sun
in slightly clouded weather, and in the morn-

ings and evenings. The bed never requires to

lie watered at any period, the natural rain which
falls being sufficient after the time of planting
both for the roots and the flowers. After the

bloom is over, the dryer the plants are kept the

better. As this sheltering, however, has a ten-

dency to weaken the bulbs, it should not be

continued more than a couple of weeks at most,
and as soon as the full blow begins to decline

the bed should be again exposed to the full

action of the sun and air. In Holland, about

three or four weeks after the bloom, when the

plants begin to assume a yellowish decayed

appearance, they take up the roots, and cut off

the stem and foliage close to or within half an

inch of the bulb, but leave the fibres attached to

it. They then place the bulbs again on the same

bed sidewise, with their points towards the north,

and cover them about half an inch deep with

dry earth or sand in the form of a ridge, or little

cover over each. In this state they remain

about three weeks longer, and dry or ripen

gi-adually, during which time as much air is

admitted as possible, but the bed is preserved
from heavy rains and too hot a sun. At the

expiration of this period the bulbs are taken up,
and their fibres, which are become nearly dry,

gently rubbed ofl'. They are then placed in a

dry room for a few days, and are afterwards

cleared from any soil that adheres to them ;
their

loose skins are taken off, with such ofi^sets as

may be easily separated. When this dressiflg

is finished, the bulbs are wrapped up in separate

pieces of paper, or buried in dry sand, where they
remain till the return of the season of planting.

An easier though not so safe a practice is to

keep the bed airy and rather dry for about two

months, till the stems and foliage appear nearly
dried up, or consumed. The bulbs are then to

be taken up, cleaned from the fibres and soil,

and preserved in sand or papers. The bulbs

should be placed in an airy store-room, and not

suffered to touch each other; they are best aired

when placed in an open movable lattice woi-k.

Hyacinth bulbs are liable to various diseases,

one of the most common is what is known as

the rinff sickness. When this occurs the diseased

part must be cut out, and if the disease has not

penetrated beyond the outside coat, the bulb will

survive this operation, but it is now only fit for

producing offsets. This disease is very pre-

valent in Holland, and is attributed to a fun-

gus, the spawn of which comes from the cow

dung used as manure. The hyacinth delights

in a sandy soil, and saline atmosphere, and on

this account it succeeds best near the sea coast, or

situations adjoining the sea. In more inland

parts it will, generally, be found necessary
to procure an annual supply of fresh imported

bulbs, in order to make good the losses. Her-

bert remarks, "my experience enables me to

say, that the nursery man in the neighbourhood
of London may produce hyacinth bulbs equal,
if not superior, to those imported from HoUand,
though perhaps with greater loss from disease,

owing to his not being able to procure the dung of

4 C
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cattle fed upon hard food, and free from straw."

Hyacinths may be forced by planting the roots

in narrow deep pots, filled with sandy loam, in

October. These are to be plunged in old bark

and sand, the bulbs will soon throw down roots,

and a part may in November be plunged into

bottom heat, when they will blow about Christ-

mas. A succession from the original stem, thus

treated will afford a bloom till the spring.

Hyacinths form a beautiful ornament when

grown in glasses. For this purpose blue or any
dark coloured glass is preferable to white, because

too much light is injurious to the bulb. The

bulbs, for this purpose, should be put into earth

in October, in which they push out their fibres

more regularly, and they can be taken up as

wanted, washed from earth, and placed in the

glass, which should be kept in a warm room or

store. Soft water should be used, and the glass

is to be filled up so as to cover a quarter of an

inch of the bulb. As soon as the water becomes

fetid and muddy it should be renewed. When
these bulbs have done flowering, they are to be

removed from the glasses with all their leaves

and roots, and planted in an appropriate soil.

When the leaves have completely withered, the

bulbs are to be taken up and preserved dry till

the latter end of October, when they may be

planted in beds in the usual manner.*
The Tulip (tulipa gesneriana). Natural

family, liliacece ; hexandria, monogpiia, of Lin-

nseus. This celebrated bulb is a native of the

Levant, and is common in Syria and Persia.

The Persians call it ihouli/han, hence the French

ttiKpan, and the English tulip. This plant

appears to have been brought to Europe from

Persia, by way of Constantinople, in 1559, and
in a century afterwards to have risen into an

object of considerable trade in the Netherlands.

At this period, indeed, and for long afterwards,
a sort of mania for this and other bulbs pre-
vailed among the Dutch; individual bulbs were
not unfrequently sold for £500 and upwards,
and immense sums of money lost and won by
speculations in this favourite flower. In Eng-
land it was first cultivated by Gamett, who,
according to Hakluyt, obtained the roots from
Vienna.

The taste in England was at its height about
the end of the seventeenth and beginning of the

eighteenth century. It afterwards declined, and

gave way to a more extended taste for various
rare plants from foreign countries. The tulip,

however, is still extensively cultivated in Hol-
land, from which all Europe is supplied with
bulbs. It is also still raised to a considerable
extent near large towns in England. It has,
however, lost in a considerable degree that
fashionable patronage which it at one time

•
London, Herbert, &o.

acquired, and of consequence the prices of bulbs

have become much more reasonable.

The natural colour of the petals of the tulip
is generally of a uniform hue, either white, pur-

ple, or red. The object of culture is to diversify

and mix colours to as great an extent as possible.

Hence innumerable varieties have arisen.

Mason's London catalogue enumerates six

varieties of early blowing tulips; four perroquets
or middle blowers, twenty-two double sorts, and

upwards of COO single, the last being the only
kind valued by connoisseur florists.

The beau ideal of a first rate tulip is thus

minutely specified. The stem should be strong,

elastic, and erect, and about thirty inches above

the surface of the bed. The flower should be

large, and composed of six petals. These should

proceed a little horizontally at first, and then

turn upwards, forming almost a perfect cup,
with a round bottom, rather widest at the top.
The three exterior petals should be rather larger
than the three inferior ones, and broader at their

base; all the petals should have perfectly entire

edges, free from notch or seirature. The top of each

should be broad, and well rounded; the ground
colour of the flower at the bottom of the cup
should be clear, white, or yellow; and the various

rich coloured stripes, which are the principal
ornament of a fine tulip, should be regular, bold,

and distinct on the margin, and terminate in

fine broken points, elegantly feathered or pen-
cilled.

The centre of each leaf or petal should con-

tain one or more bold blotches or stripes, inter-

mixed with small portions of the original or

breeder colour, abruptly broken into many irre-

gular, obtuse points. Some florists are of opinion
that the central stripes or blotches do not con-

tribute to the beauty and elegance of the tulip,
unless confined to a narrow stripe exactly down
the centre, and that they should be perfectly
free from any remains of the original or breeder

colour. It is certain that such appear very beau-

tiful and delicate, especially when they have a

regular, narrow feathering at the edge; but the

greatest connoisseurs in this flower unanimously
agree, that it denotes superior merit when the

tulip abounds with rich colouring, distributed in

a distinct and regular manner throughout the

flower, except in the bottom of the cup, which,
it cannot be disputed, should be a clear, bright,
white or yellow, free from stain or tinge, in

order to constitute a perfect flower. The prin-

cipal varieties are thus arranged and character-

ized.

A bizarre tulip has a yellow gi-ound, marked
with purple or scarlet, of different shades. It

is called flamed when a broad irregular stripe
runs up the middle of the petals, with short,

abrupt, projecting points, branching out on each

side; fine narrow lines, called arched and ribbed,
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often extend from this broad stripe to the

extremity of the leaves, the colour generally

appearing strongest in the inside petals. A tulip

with this broad coloured stripe, which is some-

times called beamed or splashed, is at the same
time frequently feathered also.

It is called feathered when it is without this

broad stripe, but yet it may have some narrow

lines joined or detached, nmning up the centre

of the leaf, sometimes branching out and curved

towards the top, and sometimes without any
spot or line at all; the petals are feathered more
or less round the edges or mai'gin, inside and

out; the pencilling or feathering is heavy or

broad in some, and light and naiTow in others,

sometimes with breaks or gaps, and sometimes

close, and continued all round.

The Bi/blocmen tulip has a white ground, lined,

marked, striped, or variegated with violet or

purple, only of various shades, and whether

featliered or flamed, is distinguished by the same
irharacters and marks as the bizarre tulip.

The Rose tulip is variegated with rose, scarlet,

crimson, or cherry colour, on a white ground;
and the feathered rose is to be distinguished
from the flamed by the rules already mentioned;
tlie rose is very often both feathered and flamed.

The self or plain coloured tulip is either uni-

form white or yellow, admitting of no farther

cliange.

These last are called breeders, and are procured
from seed. On being cultivated on a drj', poor

soil, they gradually become broken up or varie-

gated, and thus furnish new varieties. The time

that elapses before they break, varies from one

to twenty years, or even more; while, in some

instances, this change never takes place at all.

Various plans have been suggested for promoting
and expediting the breaking up of these selfs or

breeders, hut none hitherto tried can be depended

upon. The most likely is the fecundation of one

unbroken by the pollen of a variegated tulip,

having previously removed the stamens of the

former before tlieir anthers have arrived at ma-

turity. Some florists raise seedlings from their

choicest flowers, in the expectation that they
will break up sooner than seedlings from selfs.

This is accordingly found to be the case; but, in

general, the plants are weaker than those raised

from the simple or natural tulip, the varie-

gated colour being undoubtedly a symptom of

disease or morbid action in the plant. Frequent
change of soil and situation is also recommended
as a means of expediting the variegation of

tulips.*

In raising from seed, that from healthy and

strong plants is to be prefen-ed, and it is not to

be gathered till the pericarp assumes a brownish
colour. It is to be sown in the same manner as

*
Hogg's Culture of Florist's Flowers.

hyacinth seed, and the bulbs similarly treated.

They will bloom by the fourth, fifth, and seventli

years.

Off'sets should be planted soon after they are

separated from the parent bulb in beds of i'resh,

sandy loam, with a little rotten cow dung placed
from seven to twelve inches below the surface,
in a dry, airy situation, from two to four inches

deep, according to the size of the roots. The
beds should he elevated six or eight inches, rather

convex in the middle, and should he furnished

with mats and hoops, to be put on for occasional

protection from heavy rains and severe frosts.

The best bulbs are those which have not lost

the brown skin, are not mouldy, or soft at the

root end, and are full, solid, and rather pointed
at the other. Immediately before planting, the

brown skin is to be carefully stripped ofij so as

to leave the root perfectly bare, meanwhile cau-

tiously avoiding to bruise or wound the root,

especially at the lower end where the fibres are

formed, which is very tender at the season of

planting. The soil of the beds should be a rich

loam, of rather a sandy nature, with a mixture
of cow dung manure. These beds should be

prepared in October, and the planting should

take place from the 1st to the 10th of Novem-
ber. The day selected should be dry, and the

bulbs are to be planted at seven inches distance

each way: from five to seven rows form a splendid

bed, if it have sufficient coiTesponding length.
Each root should be enveloped Avith a little clean

sand, and then covered with four inches of mould
for the larger middle roots, decreasing the

depth of those towards the edges to three inches.

By the end of February every healthy plant
will be visible above ground, and some of the

earliest sorts from two to three inches high. Any
distemper or canker in the foliage, either above or

a few inclies below ground, should be in a dry
day cut out with a knife; the part will soon
close up again. If the surface of the bed is toe

close and stifle, it should be carefully stirred up.
As soon as the earliest flowers appear they should

be shaded from the sun, so as to preserve their

colour, and retard their blowing, as directed with

regard to the hyacinths. The mattings or cover-

ings, should also be applied during winds or

heavy rains. Tulip beds require no watering
from the time of planting till the taking up of

the roots, even in the driest seasons; but moder-
ate showers may be admitted both before and
after their blowing is over. In early spring,
rain is necessary in order to promote the vigour
of the plants.

Tulips will bear to be covered or shaded from

light longer than any other plant, without sus-

taining any injury. Thus they will bear to

be covered up for three weeks with perfect

safety.

About a week or ten days after the full blow
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of the bed, and when the petals of manj'
ilowers begin to drop off, the awnings should be
taken down and the mats replaced as before, to
throw off heavy rains. As the leaves and petals

arii
"^ ^''°"^ '^ plant, the seed vessel should be

-ind"S'''«*«'y '""ken off from the stem; for if

ora'h'S remain, it will delay the maturity of
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and become purplish. This denotes the",

period to take up the roots, because if donS;'^''^'

earlier they will be weak and spongy, and if

deferred later, their juices will become gross.
This will be apparent at the succeeding bloom

by too great a redundance of colour in the petals,
and the flowers being what is generally termed
foul.

The early dwarf varieties are best adapted
for forcing in pots and water glasses. The bulbs

are to be treated in the same way as described

for hyacinths; and after blowing, they are to be

recovered by putting them into earth. Tulip
bulbs are liable to few diseases, and are in gen-
eral healthy. If attacked by the grub or wire-

woi-m, the bulb must be totally removed, and

replaced bj' a fresh one. A fungus sometimes
attacks the bulb, and in this case transplanta-
tion into a fresh soil is necessary.
The Ranunculus Cr. asiatieusj. Natural

family ranunculacece ; polj/andria, polygynia, of

Linnsus. The wild ranunculus crow foot, or

butter cups, are a well known family of weeds,
of which there are many species. The garden
ranunculus is esteemed as being a double flower,
and as possessed of great beauty, and variety of

colours of the numerous petals. It is a native

of the Levant. The leaves, which are bipartite,

spring from a bunch of tubers. The stem is

erect, branched, and the flowers are terminal.

It was introduced into Britain by Gerard, in

1596, and soon became a favourite in the flower

garden. No flower is so prolific in varieties.

Maddock enumerates not less than eight hundred

sorts; and he states that a variety will last for

twenty-five years.
The necessary qualities of a perfect double

ranunculus are a strong straight stem, from

eight to twelve inches in height, supporting a

large, well formed blossom, at least two inches

in diameter; consisting of numerous petals, the

largest at the outside, and gradually diminishing
in size as they approach the centre, which should
be well filled up with them. The blossom
should be of a hemispherical form; its compon-
ent petals should be laid over each other in such
a manner as neither to be too close and compact,
nor too widely separated, but have rather more
of a perpendicular than horizontal direction,

to display their colours with better effect. The
petals should be broad, and have perfectly entire,
well rounded edges; their colours should be dark,
clear, rich, or brilliant, either consisting of one
colour throughout, or otherwise variously diver-

sified on an ash white sulphur, or fire coloured

ground, or regularly striped, spotted, or mottled
in an elegant manner.
The ranunculus is propagated by seed for

obtaining new varieties, and for perpetuating
approved sorts by offsets, or by dividing the

tubers into as many portions as there are eyes.

According to Maddock, the seeds in no instance
ever produce two flowers alike, or the same as

the original stock. He directs it to be saved

froii^®
"£>?uch half double flowers as have tall strong

stems afli'-t^onsiderable
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formed petals
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'^ sl'0"W be put

into a bag, and preserved in a t'^^'a™, dry place.

The seed may be sown in Oct'.o"''"
or January,

in beds prepared with frames i.
"""^ glasses. It

should be strewed thickly on the^- surface of the

prepared soil, and then covered ^?n''''"l
a sprink-

ling of mould, not exceeding in r'at'iickness the

eighth of an inch. The plants us "ally appear

in about a month. They are regulai*'
^ watered,

and air is admitted day and night, ^^'^^^ept
in

severe frosts when they are covered with omatting.

In summer the roots are taken up and preia'^^r^ed

till the following February,when they are plaPpted
with the general stock. '^o

The offsets from the tubers of the ranunculus, '"'

unlike those from the hyacinth and tulip, will

flowerthe same season in which they are removed.

In minutely examining the crown of a tuber,
several small protuberances will be found, from

each of which a shoot will arise, and the root

may therefore be divided by a sharp knife into

as many parts as there are protuberances; but

these sections will not blow till the second

year.
The best soil for the ranunculus is a fresh,

strong loam, with a quantity of rotten cow

dung; the situation of the bed should be open,
but not too much exposed to high winds, or

currents of air. The bed should be about eigh-
teen inches in depth, and raised about four inches

above the walk. The dung should be put five

inches below the surface, the soil above this

being kept perfectly free from manure. Fresh,
full tubers, with prominent buds, are to be

selected; and the time of planting may be either

in the end of autumn, or early in spring. If the

soil and situation be very cold and wet, it will
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be better to defer this operation till February;
in milder situations the planting may take place
in Octol)er, or beginning of November. The
surface of the bed should be raked perfectly even

and flat, and the roots planted in rows, at the

distance of five inches from eacli other. A little

?lean sand should be placed in the hole or trench,
and the roots are to be placed with their claws

downwards. Earth is then applied, so as to cover

the roots to the depth of one inch and a half.

When deeper or shallower than this, the plant
will not thrive well, as tliis seems their natural

position. The roots remain several days in the

ground after planting before they be,s;in to vege-

tate, and during this time they swell very much

by imbibing the moisture of the soil, and are

in this state very susceptible of injury from

frost, which is to be guarded against by covering
the surface of the bed vritli straw, whenever

indications of a diminished temperature are felt,

and which may be removed when the frost 's

gone.

Early in spring when the plants show them-

selves distinctly, the surface of the earth between

each rov/ should be trodden or beaten down, so

as to make it firm and compact; and if the soil is

compressed with the fingers quite close to the

plants, it will keep out cold drying winds, and

prove beneficial. This should be done in a fine

dry day soon after rain, whilst the ground is still

moist; and when completed, a little long straw-

should be placed between each row, to preserve
the surface of the soil cool and moist till the

foliage of the plants is sufficiently grown and

expanded, to afford it shade without further

assistance. Natural showers in April and May
are essential to the healthy vigour of the plants;
but if these fail, soft water must be supplied, by
pouring it from a pan between the rows, avoid-

ing as much as may be, Witling the plants, as

the subsequent evaporation is apt to chill and

injure the foliage. If the sun is too strong, the

beds require to be shaded by mats or awnings,

properly adjusted. After the bloom is over,

watering is no longer necessary; but shading
from the hot noonday sun, is still requisite.

By the end of June the plants assume a dry,

brown appearance; vegetation has then ceased,

and it is the proper time to take up the roots;

for, if left till rainy weather comes on, they will

begin to spring again. When the roots are

taken up their stems should be cut close off, and

they should be placed in a shady, airy apart-

ment, so as they may dry gradually, and in

which place they may remain till the season of

planting. Roots can thus be kept in a dry place
for three, and even five years, without impairing
their power of vegetating, although the vigour
and beauty of the plant is diminished.

The wild species of ranunculus, common in

this country, especially the bulbosus, sceleraUis,

acris, and repens, are shewy looking meadow

flowers, and are characterised by the extreme

acrimony of their juices. Formerly they were

used in medicine, and sometimes employed for

causing a blister externally. Beggars are said

also to employ them for the purpose of creating

artificial sores and ulcers. The fresh roots are

acrid and poisonous; but when old and dry ,
become

so innocuous as to be eaten. Hogs are fond of

them, and frequently dig them up. Sheep and

goats are also said to browse on the plant, while

cows avoid it.

There is a vulgar notion that these plants give

the rich yellow colour to butter, and hence the

name of butter cups. This, however, is a mis-

take, as the richness of the pasture, and the lux-

uriance of the grasses, are the sole cause of the

superiority of the butter produced. The r. acris,

as well as bulbosus, is sometimes found double.

In this state it forms a common flower in gardens,

under the name of bachelor's buttons.

The water ranunculus, r. aquations, has large

flowers, which are very conspicuous on the mar-

gins of ponds and ditches. According to Dr

Pultney, this species is not poisonous; on the

contrary, cattle eat it, and thrive on it. In

the neighbourhood of Ringwood, on the borders

of the Avon, some of the cottagers support their

cows, and even horses, almost wholly by this

plant.

A man collects a quantity every morning, and

brings it in a boat to the edge of the water, from

which the cows eat it with great avidity, inso-

much that they stint them, and allow only about

twenty five or thirty pounds to each cow daily.

One man kept five cows and one horse so much
on this plant, with the little which the heath

afforded, that they had not consumed more than

half a ton of hay throughout the whole year,

none being used except when the river is frozen

over. Hogs also are fed with this plant, and

improve so well on it, that it is not necessary to

give them any other sustenance till they ai-e

put up to fatten. This property of water crow-

foot is the more remarkable, as all the other

species have been esteemed acrimonious, and

some of them even deadly poisons.

The Anemone. Natural family ranunculacece;

pofyandria, polygynia, of Linna;us. The ane-

mones are nearly allied to the ranunculus. There

are a number of species growing wild in this

country; many are common to the south and

north of Europe and America, while others are

found in China and Japan. There are two spe-

cies cultivated as garden flowers. The poppy
anemone (a. cormiaria), a native of the Levant,
and introduced into this country in 1596; and

the star or broad-leaved anemone (a. hortensis),
a native of Italy, and brought to Britain

from Holland about the same time as the other.

Both have been cultivated with tlie same assid-



574 HISTORY OF THE VEGETABLE KINGDOM.

nity as the tulip. There are a gi-eat many var-

ieties, hotli single and double. Mason enumer-

ates seventy-five, the single and semi-double

flowei-s being as much prized as the double.

A fine double anemone should have a strong,

elastic, and erect stem, not less than nine inches

high. The flower should be at least two inches

and a half in diameter, consisting of an exterior

row of large, substantial, well rounded petals,

or guard leaves, at first horizontally extended,
and then turning a little upwards, so as to form

a broad shallow cup, the interior part of which

should contain a great number of long small

petals, overlying each other, and rather turning
from the centre outwards. There are a great

number of small, slender, and imperfect stamens.
Intermixed with the petals; but they are short,

and not easily discernible. The colour should

be clear and distinct when diversified in the

same flower; or brilliant and striking, if it con-

sists only of one colour, as blue, crimson, or

scarlet, in which case the bottom of the broad

exterior petals is generally white. But the

beauty and contrast is considerably increased,

when both the exterior and interior petals are

regularly marked with alternate blue and white,

or pink and white stripes, which in the broad

petals should not extend quite to the margin.
These flowers are propagated by seed for ob-

taining new varieties, and by dividing the root

for continuing approved sorts. The seed should

be collected from the best flowers, and collected

gradually as it ripens, else it is apt to be blown

away with the wind. It is to be sown and

treated exactly in the same way as described for

the ranunculus, and the seedlings, like them,
will blow strong the second year. There will

be found but few double flowers among the

seedlings; but the greater number of broad petals
the flower of the seed bearer possesses, the greater
is the probability of procuring large double

flowers from its seed.

When the root of an approved sort is care-

fully divided, every division will blow the first

year.

The first grown selected roots are to be planted
in the same way as the ranunculus; and as the

anemone is a hardier plant, it may be put into

the ground in autumn. When they come up
they are to be watered and protected from the

weather. After the bloom is over, the plants
are to be shielded from moisture, so as that the

roots, which are very succulent, may dry, and not

spring afresh. I'hey are at the proper time to

be taken up and sorted; and as they are very
brittle, care must be taken in handling them.
The soil best suited for the anemone is a fresh

loam, rather sandy. Tlie roots should be covered
to the depth of three inches.

The roots of the anemone are solid, flattened

mosses, not unlike gi nger. 'J'hosc that have been

two or three years in the ground, attain a gi-cat

size. They are generally sold by weight as one

root, and are divided afterwards at the period
of planting.

Besides the two species just described, the a.

Pulsatilla, or pasque flower, is also common in

flower borders.

The Crocus (crocus vermis). Natural family

iridece; triandria, monopynia, of Linnseus. This

plant was so named by Theophrastus. In Ovid's

metamorphoses, a 3'outh so named is fabled to

have been changed into the flower. There are

several species of this genus; and the brilliancy
of their flowers, but, above all, the early period
at which they blow, renders them favourites in

the flower garden.
When these plants are in flower, the germen

or seed vessel is still under ground, almost close

to the bulb; and it is not till some weeks after

the decay of the flower, that it emerges on a

white peduncle, and ripens its seeds above ground.
This peculiarity is very conspicuous in the naked
autumnal crocus, (c. nudiflorus), which flowers

without leaves in autumn, and throws up its

germen the following spring, in a similar way
as already described with the meadow safii-on.

It is supposed that the native country of tho

crocus is Asia, though several species are natur-

alized in Europe; ,ind three are found wild in

England, the spring crocus, the saffron, and the

autumnal naked crocus.

There are from twelve to twenty leading var-

ieties of the garden crocus, all single. The
colours are yellow, blue, purple, white, and

variegated.

According to Haworth, the seeds should bo

sown immediately after they are gathered, in

light earth, in a shady but open situation. Sift

over them half an inch of earth the first autumn,
and take them up th" second year, and imme-

diately replant them. Add another half inch

of earth the third autumn, and the following

spring most of the plants will show flowers in

the midst of their fourth crop of leaves. After-

wards they may be treated like old bulbs, and

planted in the open borders or shrubbery, on

patches or rows. The bulbs of the crocus being
renewed every year, and the new bulb formed
on the top of the old one, it follows, that at

whatever depth they have been planted, they
will in a short time rise to the surface; unlike

the tulip, and the bulbous iris, whose new bulbs

being formed under the old ones, soon sink the

plants, unless growing on a hard subsoil. Crocus
bulbs should be taken up every third year after

the leaves decay, dried in the shade, parted, and

replanted three inches deep, and not later than
Michaelmas. The longer they are kept out of

the ground after this period, they become weaker,
and are later of flowering. In this way, and by
preserving them in an ice house, they may be



NARCISSUS. 573

retarded, so as to flower at niidsumniev or later;

and they may be also forced hy heat, or put into

water glasses, or in fancy pots, with numerous

holes, as is commonly seen in the seed shops.*
The saffron crocus (c. vermis), was at one

time extensively cultivated in Britain, both for

B dye and as a medicine. A cheaper foreign

supply lias now, however, superseded this cul-

ture. As a medicine, though at one time much
used and esteemed, it is now entirely disre-

garded.

Narcissus. Natural family amarilUdece ; hex-

andria, monogynia, of Linnffius. This family
of hulI)Ous-rooted plants, contains upwards of

fifty species. Most of them are natives of the

south of Europe, and the Levant. The common

daffodil, and one or two more species, grow
wild in woods in Britain.

The Greeks called them narcissus on account

of their odour, causing frequently a stupor and

fainting in those wlio inhaled it. For this reason

too, these flowers were consecrated to the Furies,

who were fabled to have been in tlie practice of

stupifying those victims wliom they wished to

punish, by ordering them to smell them.

The best roots are obtained from Holland; and

from Naples comes the Italian narcissus, which

grows in abundance in the neighbourhood of

that city.

This genus has been divided by florists into

daffodils, white narcissus, jonquils, and polyan-
thus narcissus.

Daffodil (pseudo narcissus). Tlie varieties

of this are the common double, the double with

wliite petals and a yellow cup; the two-flo<\'ered

and two-coloured daffodil, the great yellow

Spanish, and others.

The White Narcissus (n. poeticits), of which
there are the early flowered, the musk, the yel-

lowish, and large flowered.

The Jonquil (jonquilla). The common,
double flowered, sweet scented.

The Polyanthus Narcissus. The common,
sulphur coloured, single and double, with numer-
ous other varieties.

The tests of fine plants of narcissus are : strong
erect stems, regularity of form and disposition
in the petals and nectaries, distinctness and clear-

ness of colour; and in the many flowered sorts,

the peduncles all of the same length, and coming
into flower at once.

They are propagated by seed for obtaining
new varieties, but most commonly by offsets

from the bulbs. As these offsets seldom flower

the first year, they should be planted in a bed

by themselves, composed of light, loamy soil;

and they should be put into the ground not later

than the end of August, or beginning of Sep-
tember.

*
Encyclopedia of Gardening.

The seeds collected from the choicest plants

should be sown in flat pans, filled with fresh,

light, sandy earth, about tli6 beginning of August,

or soon after the ripening of the seed. These

pans should be in a shaded place, and only

exposed to the morning sun till October; after

that they are to be exposed to the full sun, but

protected from heavy rains and frosts, until

April. In June the leaves will have decayed,

when some fresh earth is to be sifted over the

surface of the pans.

During the second winter the same treatment

is to be pursued, and in the following summer,
the roots are to be taken up and planted at three

inches asunder, in raised, convex beds; in other

two years they are again to be moved and re-

planted at double the distance in mould, with a

little cow dung. In the fifth year after sowing,

most of the bulbs will come into flower, and the

remainder next year. The flowers frequently

improve in beauty in the second or third year,

so that no bulbs should be finally discarded until

thej' have had this trial. Those bulbs with a

round base, and full sound tops, are the best.

The best soil is a fresh, light loam, with a little

cow dung, and dug to the depth of three feet;

and an eastern aspect is to be preferred. Stirring

the soil occasionally, and weeding, and watering,

are all the requisites in their culture. In winter

the beds require the protection of tan or litter.

The bulbs should not be taken up oftener than

every third year ; for if they are allowed to

remain longer, the plant is weakened by the

numerous offsets. These bulbs may be forced

during winter in pots, or in water glasses, where

they become beautiful and odoriferous ornaments

for apartments.
The Iris. Natural family iridem; triandria,

monogynia, of Linnseus. This family of plants,

from their varied colours, were called by the

ancients after the name of the rainbow. The

species are distributed over Europe, Asia, and

America. Some are used in medicine, and others

cultivated as ornamental flowers. Of the latter,

the most admired species are :

The Persian Iris (i. Persica). This is a

very long, bulbous rooted plant, with delicate

blue and violet coloured flowers, possessing a

powerful and pleasing odour. As the name

implies, it is a native of Persia, and was first

cultivated in this country by Parkinson, in 1629.

The bulbs arc generally imported from Holland
;

and as they do not thrive well, or ripen their

seeds in the open air in this country, they are

forced in pots, or in water glasses.

The Snake's Head (i, iuberosa), has long,

narrow, four-cornered leaves, and a dark piirple

flower, which appears in April. It is a native

of the Levant, and also grows wild in England,
and Ireland. It is cultivated in warm borders,
in light loam.
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The Chakedoiiia (i. susUana), lias finely
Btriated leaves, a scape a span high, and the

largest and most magnificent corolla of all the

species. Its petals are of a delicate texture,
almost as broad as a hand, purple or black, striped
with white. It flowers in the beginning of June,
is a native of the Levant, and was cultivated by
Gerarde in 1506. It thrives best in a loamy
soil, and sunny, wann situation, protected in

winter from rain and frost.

Bulbous rooted, or Spanish (i. xiphium), has

channelled leaves, convoluted in their whole

length, and awl-shaped at the tip. The flowers

of the wild plant are blue, with emarginate

petals, and appear in June; but cultivation has

produced a great number of varieties, with yel-

low, white, violet, and variegated flowers. It

is a native of the south of Europe, and was

cultivated in Britain by Gerarde, in 159G.

The Great bulbous rooted, or English (i. xiphi-

oides), is much larger in every respect than the

ibnner. The flower stalk is nearly twice the

lieight, and the flowers more than double the

size. It runs into numerous varieties.

Both these species are much cultivated and

esteemed by florists. They are raised in a light

sandy loam, with an eastern exposure. They are

multiplied abundantly by offsets, and may also be

readily raised from seed. For this purpose the

seed may be sown in drills early in autumn.

With no other care than frequent weeding, they

may remain in the seed bed for three years; for

they are much more hardy than most kinds of

seedling bulbs, and therefore will not even require

protection from the frosts. In the autumn of

the third year, it will be necessary to transplant

them into beds at one foot distance, row from

row, and the bulbs six inches apart; and in two

years from their removal, most of the strongest

will show blossom, and nearly all in the year

following, or the sixth from the seed. The

flovrering bulbs should be taken up every third

year, in August, and, if possible, they should be

replanted in September, as those kept out of the

ground till Chi'istmas rarely blossom in the suc-

ceeding summer. These roots are seldom or

never forced,

Fkitiliauy (fritillaria) . Natural family

lilece; hexandria, monogynia, of Linnaeus. These

are also showy flowers, natives of Asia and of

Europe. Three species are cultivated as garden
flowers.

The Crown Imperial (f. imperialis). This

has a scaly bulb, from which spring strong stems

from two to four feet in height, furnished with
numerous broad, shining, green leaves; and
crowned with a whorl of shovty, pendulous
flowers, yellow, red, striped, and variously

coloured, which make their appearance in March
and April.

" The singular nectary of this flower,"

•ayg Professor Martin, "cannot but engage the

attention of tljc curious observer; it is a white,

glandular cavity at the base of each petal, and

has a drop of limpid nectareous juice standing

in it, where the flower is in vigour. Another

of the wonders of nature may be observed in

the peduncles, which bend down when the plant

is in flower, but become upright as the seed

ripens." There are several varieties of this flower,

indicated by colour and the disposition of the

stripes.

The Persian Fritillary (f. Persica). This

species has a large round root, the size of an

orange ; the stem is three feet high, and the flowers

appear in a loose spike at the top, forming a

pyramid. They are of a dark purple colour,

and appear in May ;
but seldom produce seeds in

this country, its native climate being Persia.

There is another variety with a shorter stem,

and smaller leaves and flowers.

The Common Fritillary, or Chequered Lily

(f. meleagris). This species has a solid tuber,

about the size of a nut; a stem from twelve to

eighteen inches in height, with linear leaves, and

one or more pendulous flowers on the top of the

stem. It is a native of Britain, and flowers in

April and May, or in mild seasons, as early as

March. Thei-e are about twenty varieties, with

white, red, purple, black, striped, and double

flowers, besides an umbellate variety, a mule

between this species and the crown imperial.

The common method of propagating the fri-

tillaries is by offsets; but they may also be raised

from seed, which ripens readily, and is to be

treated in a similar manner as that of the tulip.

The seedlings of the crown imperial flower in

the fifth or sixth year, and those of the two

other species in the third or fourth year. The

bxilbs should be planted in a light soil, not too

wet, or with much dung. It should be dug

deep, the bulbs to be put six inches below the

surface, and from eighteen inches to two feet

distant every way. They, however, look to most

advantage not in beds, but in a mingled flower

border.

The roots require to be taken up only every
third year, and should be again quickly planted.

The Lily (lilium). Natural family liliacece;

hexandria, monogynia, of Linnaeus. This genus
contains at least twenty species of beautiful

flowers. The name is from the Celtic word li,

signifying whiteness, the lily having been long
considered an emblem of whiteness and purity.

A few of the most interesting species are as

follows :

The White Lily (I. candidum). This has a

large scaly bulb, a leafy stem, from three to four

feet in height, terminating in large, pure, white

flowers, on peduncles. It is a native of the

I^evant, and was common in English gardens in

Gerarde's time. There are above eight varieties

of this species.
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The Orange Lily (I. hulhiferumj. This showy
flower lias a scaly bulb, a leafy stem, two and a

lialf feet high, tcmiinating in large orange
coloured flowers. Sometimes the stem produces
small green bulbs in the axillae of the leaves.

Of this species there are eight or ten varieties,

the nmhcllatum being the most showy. It is

readily propagated by offsets.

The Turk's Cap (I. martagon), has a large

scaly bulb, a stalk furnished with narrow leaves,

about three feet high, with terminating pedun-
cles of fine carmine flowers, which blow in July.
There are several varieties, the most remarkable

being, the scarlet Turk's cap, and the yellow

l)erianthed Turk's cap.
The Japan Lily (l. Japonicum), is a noble

flower, with a stem five feet high, and flowers

seven inches broad, of a pure white, with a

streak of blue.

The Tiger Lily (l. tigrinum), with the upper
leaves cordate, oval, and petals spotted.

All these are most commonly propagated by
offset bulbs; but new varieties may also be

raised from seed. The seedling bulbs flowering
in the fifth or sixth years.
The common sorts will thrive in almost any

situation, even under the shad'e of trees. The
more tender sorts require protection in the green-

house, or in a garden frame.

The tiger lily is most vigorous when it is

planted in heath mould. None of this species,
nor indeed any bulbous plant, should be moved
after the leaves are pushed out, otherwise they
will be so weakened, as to produce a feeble

flower.

Amahillis. Natural family amarylliica:;

hexandria,monogynia, of Linnieus. This splendid

family of plants derive their name from the

Greek word, signifying resplendent. It is also

the name of a nymph, celebrated by the ancient

poets. Most of these species are natives of the

Cape of Good Hope, China, or South ximerica,
and are therefore green-house plants in this

country.
The green-house species of this family thrive

best in a light, loamy soil, and should have but

little water given them after they have done

flowering, so that the bulbs may harden, to pro-
duce more flowers the following season. New
varieties are procured by sowing the seeds; but
the most usual mode of propagation in this

country is by offsets. A shell taken from the

bulb with a leaf on it, and planted in a pot of

mould, will produce a bulb, as, indeed, will

almost any bulbous-rooted plant.
The stove amaryllises grow best in light loam

and rich soil; and the larger kinds, if placed in

capacious pots, throw up magnificent flowers.

The great art in cultivating these and all other

bulbs, according to Knight, is to procure vigorous
leaves; on tliese depend the quantity of nutritive

matter prepared and deposited in the bulb,which
is an essential requisite for its flowering next

season : for bulbous roots increase in size, and

proceed in acquiring powers to produce blossoms

only during the periods in which they have

leaves, and in which such leaves are exposed to

light; and these organs always operate most

efficiently when they are young, and have just
attained their full growth. Thus the bulb of

the Guernsey lily, as it is usually cultivated in

this country, rarely produces leaves till Septem-
ber, or the beginning of October, at which period
the quantity of light afforded by our climate, is

probably quite insufficient for a plant said to be a

native of Japan; and before the return of spring
its leaves are necessarily grown old, and nearly

inefficient, even though protected well from the

winter frosts. It is not extraordinary, then, that

a bulb of this species which has once expended
its energies in producing flowers, should but

very slowly recover the power of again blossom-

ing.

On these premises Mr Knight accordingly

inferred, that nothing more was necessary to

make this lily blossom as freely as it does in

Guernsey, than such a slight degree of artificial

heat applied early in the summer, as would prove
sufficient to make the bulbs vegetate a few weeks
earlier than usual in the autumn. Early in the

summer of 1816, a bulb which had blossomed

in the preceding autumn, was subjected to such

a degree of artificial heat as occasioned it to

vegetate six weeks earlier than it would other-

wise have done. It did not of course produce

any flowers; but in the following season it blos-

somed early, and strongly, and afforded two
offsets. These were put in the spring of 1818,
into pots containing about one-eighth of a square
foot of light and rich mould, and were fed with

manured water; and their period of vegetation
was again accelerated by artificial heat. Their

leaves consequently grew yellow from maturity,

early in the next spring, when the pots were

placed in rather a shady situation, and near a

south wall, to afford them an opportunity of

observing to what extent in such a situation the

early production of the leaves in the preceding
season had changed the habit of the plant. I

entertained no doubt but that both the bulbs

would afford blossoms; but I was much gratified

by the appearance of the blossoms in tlie first

week in July. From the success of the preced-

ing experiment, adds Mr Knight, I conclude,
that if the offsets, and probably the bulbs of this

plant which have produced flowers, be placed
in a moderate hot bed in the end of May, to

occasion the early production of their leaves,

blossoms would be constantly afforded in the

following season; but it will be expedient to

habituate the leaves thus produced gradually to

the open air, as soon as they are nearly fully

4 D
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grown, and to protect them from frost till the

approach of sprhig. Various hybrids of great

beauty are readily produced from the species of

this family.
The H^manthus, or Blood Flower. Tliis is

n genus belonging to the same natural family as

the above, and so called from the brilliant red

colours of the flower. These are chiefly green-
house plants, and thrive best in a sandy loam,

^vith a little heat.

Haemanthus multiflorus is a tender stove bulb,

which requires a high temperature. They are

to be watered sparingly at first, but require a

frequent supply afterwards, taking care not to

pour the water over the leaves, as it is apt to get

into the heart of the plant and rot it.

The Tuberose (polyanthestuberosa). Natural

family hemerocallideoe; hexandria, monogynia, of

LinnsBus. This flower is a native of India. The
root is tuberous, the stem upright, the leaves

linear and lanceolate, the flowers numerous, and

very fragrant. It was introduced into Europe
about the year 1524, and is much esteemed as a

green-house bulb; in wanner situations, it will

also blo\v in the open air. The tubers are annu-

ally imported from Italy, and the wanner parts
of North America, and sometimes from Guernsey,

although, by proper management, it is believed

they could be easily raised in this country.
The bulbs are planted in pots of sandy loam,

in March or April, and brought forward in a

hot-bed, or hot-house, till the flower buds begin
10 appear. The pots are then removed to the

green-house, or open air, or to halls, or churches,
as practised in Italy, where the cooler tempera-
ture procures a prolonged bloom. Or they may
be planted in a warm, open border, in the fol-

lowing manner.
A pit is to be dug two or three feet deep, and

filled with fresh stable dung about the middle

of April; over this is spread a layer of light

sandy earth, and the tubers planted at the dis

tance of five inches apart, the upper part of the

tuber being just covered with the earth. Little

or no water is to be given at first, but the bed

is to be protected by a covering from frost and

rain; when the leaves are about an inclj long, a

little fresh compost is to be added to the surface;
and in June and July, when the leaves are in

full vigour, copious watering is necessary, espe-

cially after warm sunny days. In autumn and

winter, the l)ed is again protected from rains and
frost. In February the roots are to be taken up,
and packed in the sand till the period of planting
in April. In short, according to Salisbury, the

object is to keep the roots growing as vigorously
as possible from May till October; but in the
winter months, to keep them in a state of com-
plete rest and drought. By this process bulbs

may be produced equal to those imported from
abroad.

The P^jeony. Natural family ranunculaceos ;

polyandria, digynia, of Linnaeus. The peony
was so called after the Greek physician Paeon,
who is said to have employed it in medicine, and
used it to cure Pluto of a wound inflicted by
Hercules. It is esteemed by the moderns as a

splendid flowering plant.
There are two principal kinds, the common

(p. officinalis), which is an herbaceous flower,
a native of Switzerland and other parts of

Europe, and also of Asia; and the moutan, or

Chinese tree, which is shrubby, a native of

China and Japan.
Besides these there are several other species,

and a number of varieties, especially of the

herbaceous kinds. The herbaceous peonies are

propagated by seed, selected from the single and
semi-double sorts, in order to procure new varie-

ties; and by dividing the roots for ordinary pur-
poses. The seeds are to be sown in light, fresh

earth immediately after they are ripe, which is

in September, and covered up with half an inch

of earth. They will come up in tlie following

spring; and may remain in the seed bed two

years before they are transplanted, sifting a little

fresh earth over them when the leaves decay at

the end of the growing season. After two years'

growth in the seed bed, they are to be trans-

planted in September into other well prepared
beds of light fresh earth, and placed six inches

apart, and three inches deep. Here they are to

remain till they flower, which is generally the

fourth or fifth summer after sowing. Full grown
roots are readily propagated by parting, taking
care to preserve a bud on the crown of each off-

set. The plants are very hardy, growing in

almost any soil, and even under the shade of

trees, where, it is said, they continue longest in

beauty. Being large and showy flowers, they
form an appropriate ornament to the parterre or

shrubbery.
The shrubby pteonies are usually propagated

by divisions, or layers; but they may be also

giafted on the roots of the herbaceous sorts, or

struck from cuttings. The grafting is done any
time from the beginning of September to the

middle of March. Select some good tubers of

the common or any other sort, and take off cut-

tings of any of the tree kinds to be selected.

Then slit the tuber from the crown downwards
about two inches from the scions, like a wedge,
insert it into the slit of the tuber, and fit the

barks on one side as accurately as possible. Then
bind them well together with good bast, over

which put one turn of brass wire, to prevent
the parts from separating ;

after the bast is

decayed, put them into pots deep enough to

allow the mould to cover the top of the tuber;

set them into a cold frame or pit, keep them

close, rather dry, and defended from the sun for

the first month, and from frost durins; winter.
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When they have perfected one season's growth,

plant them out, or treat them like estahlished

plants.*

Althoueh the shrubby ])ceonies will stand this

climate in warm sheltered situations, without

any winter covering, yet, in general, the protec-

tion of a frame is required, especially as the

leaves which come out early in spring, are apt
to be nipt by the frosts. The best sort is a rich

sandy loam. As the growth of these plants is

very slow, they require very little pruning,

and, indeed, not much care in any respect.

The shrubby pjeonies may also be propagated

by cuttings. For this purpose, in Febniary select

a stem from any of the species, and at the dis-

tance of half an inch from the centre of each

bud, both above and below it, cut out entirely

round the stem a small ring of the bark, rather

more than the sixteenth of an inch wide, as is

done in ringing fruit trees. Thus every bud

will occupy an inch of the stem, where the direct

continuation of its bark is obstructed both above

and below, by the rings which have been cut out

of it. The stems so prepared are then to be laid

horizontally about three inches beneath the soil,

leaving only the leading bud at the end of each

branch above the surface. In six months every
bud will have made a vigorous shoot, and, in

general, will have two radical fibres at its base.

In August, remove the soil from above the lay-

ers, and having raised the newly made roots,

carefully separate each young shoot from the

main layer, by passing a small knife from one

ring to the other, cutting out about one-third

part of the old stem. The young plants should

then be immediately put into pots, there to

remain till they are required for planting out in

their final situations. After thus gathering the

first crop of young plants, the old layers should be

again covered with good soil, and left as before;

and in the following summer a second and greater

crop of plants will be produced, than in the

first season; and what is more remarkable, they
will issue from various parts of the stem, where

no trace of a bud was previously indicated.

The Dahlia (Georgiiiia). Natural family

composites; syngcnesia, superflua, of Linnajus.

This flower was originally named duhlia, after

Dhal, a Swedish botanist; but as it was after-

wards ascertained that another plant had received

the same name, it is now changed to Georginia.
This genus, of which there are two species, with

several varieties, is originally a native of the

sandymeadows of Mexico, in South America, and

was sent to Spain in 1789, and thence to England,
in the same year. These plants, however, were

lost, and seeds were again introduced by Lady
Holland, in 1804; and from these, and other

plants imported after the peace of 1815, the

• Lund. Gard. Mag. vol. 3. .

present British stock has originated. It is o

hardy plant, enduring our climate well, and

though the leaves are coarse and large, resem-

bling those of the dwarf elder, the great

beauty of the flowers, and the circumstance of

their coming into perfection in the end of autumn,
when most other garden flowers have faded, have

tended to raise the dahlias into estimation as a

fashionable ornament of the garden.
The treatment of this plant is very similar to

that of the potato; it grows freely in any soil;

but the poorer the ground is, the smaller the

size of the plant, and the earlier and more aban-
dant the flowers.

There are two species of Georgiana, the/crttYe

rayed (g. variabilisj, with the rachis of the

leaves winged, leaflets ovate, acuminate, serrated,

shining, and smooth beneath, outer involucrum

inflexed. Tlie barren rayed (g. coccinea), with

the rachis of the leaves naked, leaflets ovate,

acuminate, sen-ated, roughish beneath, and the

outer involucrum spreading.
The leading varieties of the fertile rayed aro

the purple, rose, pale, white, sulphur, yellow,

tawny, copper, brick red, dark red, pomegranate

coloured, dark purple, very dark and lilac

flowered, single, semi-double and double, with

innumerable sub-varieties.

Of the barren rayed species there are the

scarlet, bright scarlet, orange saffron, and yellow

flowered, single, semi-double and double, with

several sub-varieties.

Besides these there are the dwarf, anemone-

flowered, ranunculus-flowered, and globe-flower-
ed.

A fine dahlia should have the flowers fully

double, always filling the centre; the florets

should be entire, or nearly so, pointed or rounded,

reflexed, and so forming a globular kind, regular
in their disposition, each series overlapping the

other backwards; they may be either plain or

quilled, but never distorted. If instead of beinsf

reflexed, the florets are recurved, the flower will

be equally symmetrical. The peduncles ought
to be sufficiently strong to keep the blossoms

erect, and consequently well exposed to view,
and long enough to show the flowers free of the

leaves. If they are a little pendulous in the

latter growing sorts, they will have a more ele-

gant appearance. The plant ought to flower

early and abundantly, and retain its characters

till the end of the season. Bright and deep

velvety colours are those most admired.

Georginias are propagated by dividing the

roots by grafting, and from seed.

Cuttings are to be taken from the root shoots in

spring, or from the tops of the young shoots early
in summer. In the latter case, cut the lower end

smoothly off^, in the middle of a joint retain-

ing the leaves on the top, except such as would
he buried with the stem in the earth. They



580 HISTORY OF THE VEGETABLE KINGDOM.

should be planted in sandy eai'tli with heat

below, and covered with a hand glass, and they
will strike and produce flowers and tubers before

autumn.

Grafting is a mode of propagating rare herba-

ceous vegetables, which has been long practised

on the continent. The cutting, intended for the

graft of the Georginia, should be strong and short-

jointed, having on it two or more joints or buds;

it must be also procured as soon in the season as

possible. Select also a good tuber of a single

sort, taking care that it has no eyes. Cut off a

slice from the upper part of the root with a

sharp edged knife, and make at the bottom of

the cut a ledge whereon to rest the graft. This

is recommended because the graft cannot be

tongued as in a wood shoot, and the ledge is use-

ful in keeping the cutting fixed in its place

whilst it is being tied. Next cut the scion

sloping to fit, and cut it so that a joint may be

at the bottom of it to rest on the ledge of the cut

tuber. Tie the graft, and put a piece of soft clay

around it, then put the root in fine mould, bury-

ing the graft half way in the mould, and place

the pot in a cucumber frame. In about three

weeks the root should be shifted into a larger

pot if yet too early to plant it out into the open
border. In raising from seed, this is to be col-

lected in September from the dwarf plants, and

from semi-double flowers when double varieties

ai-e desired. Perhaps seeds obtained from those

particular florets of the disc which have altered

their form, may have a greater tendency than

others to produce plants with double flowers.*

Sow in March or earlier, in a heat of about G0°,

and the young plants may be pricked out in

pots, and kept in a moderate temperature till

the end of April. In the end of this month the

whole may be planted out and protected during

the night with a covering. Seedlings thus

treated will blow in July, and continue in per-

fection until autumn, but the first frost takes

the same effect on these flowers as on the potato

or kidney bean. Artificial fecundation of the

flowers may be practised in this manner. The

flowers intended for this process should be

covered two or three days previous to their

expansion, in order to prevent their being fecun-

dated by other flowers through the agency of

bees or the wind. When the flower is suffi-

ciently expanded, a camel hair pencil is saturated

with the pollen of the flower, whose colour or

form is desired, and with this each separate
floret of the parent flower is touched, the pro-

tecting covering being continued for eight days
after this operation. This fecundation requires
to be repeated for two or three days, according
to the weather, as the florets do not all expand
at once.

In general, however, this process is not deemed
• Sabine.

necessary, as a single flower will produce all tha

varieties required if left to nature.

A rich loam is the best soil for those plants,

and a clear open situation, free from the shade

of trees or walls. Like the potato they exhaust

the soil considerably, and do not thrive well

when repeatedly planted on the same spot.

After the flower season is over, the roots may
be preserved through the winter by covering

them over with a sufficient depth of old tan

bark, or what is better, by taking them up and

preserving them in boxes of sand.

CHAP. LIU.

THE PRIMROSE, CARNATION, PANSY, &C.

The last chapter contained the account of

bulbous and tuberous-rooted garden flowers of

most general cultivation. In this we shall

enumerate the principal ramose and fibrous-

rooted plants of tlie flower garden.
The Primrose, (primulaJ. Natural family

primulacem; pentandria, monogt/nia, of Linnteus.

The primrose family is eminently distinguished

among flowers as being one of the earliest har-

bingers of the spring. They are no less conspi-

cuous for the simplicity and beauty of their

flowers, and the delightful odour which they

impart. Many of the species grow wild in

Britain, forming the most pleasing ornaments

of our woods and valleys; others are natives of

the warmer parts of Europe and Asia.

The Polyanthus (primula vulgaris). This

species is a native of most parts of Europe,

growing in woods and copses in a moist clayey

soil. The leaves are obovate, oblong, toothed,

rugose, and villous beneath. The umbel is radi-

cal, and flower stalks of the length of the leaves.

The flowers are of a sulphur yellow colour

generally and single, occasionally they are of a

white or purple colour, and double. In its wild

state the common primrose produces its flowers

on numerous peduncles, but by cultivation it

throws up a scape bearing an umbel of numerous

flowers, brown, purple, red, and yellow. Lin-

UKUS, however, found the scape present in some

wild sorts, but so short as to lie concealed

among the leaves. Some botanists reckon the

primrose, cowslip, and oxlip, all as one species.

The polyanthus, at all events, is a verypermanent

variety, which does not readily return to the

original type.
The varieties of the common primrose are

numerous, and are generally divided into two

classes. The first contains those whose flowers

are on separate pedicles, rising from the root

upon a common stem, so short as not to be seen

without separating the leaves of the plant, and
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are called primroses. The second includes those

whose flowers are in umbels, on a scape or

flower-stalk rising from three to six inches, or

more, and are called polyanthuses. There are

about a dozen beautiful varieties of the first

in cultivation, and an immense number of the

second.

The tests of a fine polyanthus are, a strong,

erect, and elastic stem, and peduncles or flower-

stalks. The tuber of the corolla above the calyx
should be short, well filled with the anthers or

summits of the stamens, and should terminate

fluted, rather above the eye, or middle circle.

This should be round, of a bright clear yellow,
and distinct from the ground colour. The

ground colour is most admired when shaded

with a light and dark rich crimson, resembling
velvet, with one mark or stripe in the centre of

each division of the limb, bold and distinct from
the edging down to the eye, where it should

terminate in a fine point. The pips should be

large, quite flat and round, as much as is con-

sistent with their peculiar figure, which is cir-

cular, with the exception of those small inden-

tures between each division of the limb, marking
it out into five or six heart-like segments. The

edging should resemble a bright gold lace, bold,

clear, distinct, and so nearly of the same colour

as the eye and stripes as scarcely to be distin-

guished.
The pol3'anthus is propagated by dividing the

roots, which are perennial, or by slips; and for

procuring new varieties, by sowing the seed of

approved sorts. For this latter purpose the seed

sliould be gathered about the last week of June,
and in ten days afterwards it is to be sown in

boxes placed in the open air, with a northern

exposure. In July the plants are to be put out
into open beds, taking care not to disturb the
earth about the young roots when moving them.

They are to be shaded from the sun, and watered
for some time, till they recover their vigour.
Some of these plants will show flowers the same

autumn, and many in the following spring.

They require to be transplanted every two years.
The best soil is a light loam, with a consider-

able proportion of sand, a small quantity of
rotten dung, and a little leaf mould, or peat
earth.

These plants are very hardy, and seldom die

even in the most ungenial seasons. During the
heat of summer they are, however, liable to be

destroyed by snails and slugs, and by a small
red spider.

The Cowslip (p. verisj, differs from the

primrose by its shorter leaves, by the flowers

hanging in an umbel or bunch, with a leafy
involucrum, instead of each flower rising on a

separate stalk, as in the primrose; and by the
odour smelling stronger of anise. It is indi-

f^enous to most parts of Great Britain, and gi-ows

in moist pastures, and open situations, flowering
in May. Both double and single vai'ieties are

cultivated in gardens, though not so frequently
as the polyanthus. The most noted variety is

the double cowslip, which has its corolla so mul-

tiplied as to form a full flower, like that of a

double rose.*

The OxLir Cp. elatior). This is distinguished
from the primrose by its many flowered scape,
and from the cowslip by the flat border of the

coi-olla. It is also a native of this country, and

is found in woods, thickets, and sometimes in

open pastures; but it is not nearly so common
as the other two species; indeed, Sir J. E. Smith

is of opinion that this flower is a hybrid pro-
duction from a primrose, impregnated byacow^-

slip. Its habit, the contraction towards the

middle of the leaf, and the umbellate flower-

stalk, indicating the father; whilst in the form,

colour, and scent of the corolla, it most resembles

the mother. If this should be the case, it would

be a singular instance of the very rare connec-

tion of species in a state of nature.

The Auricula (p. auricula). This beautiful

species is a native of the Swiss mountains, as

also of Austria, Syria, and the Caucasus. It

was introduced into England towards the close

of the sixteenth century, and cultivated by
Gerarde under the name of bear's ear, or moun-
tain cowslip. The leaves are obovate, entire, or

serrated and fleshy, varying, however, in form,
in the numerous varieties. The flowers are borne

on an erect umbel, and central scape, with invo-

lucrum. The original colours of the corolla are

yellow, purple, and variegated, with a mealy

covering. About a century ago the taste for

this flower in England was at its height; and

from our gardeners the Dutch were supplied with

plants till the period of the French revolution,
when we again began to receive our supply from

Holland. So great was the perfection to which
the culture of this plant was brought, that

Henry Stove, a gardener near Colchester, had
some plants with not less than 1S3 blossoms on
one stem.

Justice was a famous grower of this and othei

flowers; and Maddock is one of the best modern
cultivators.

The best collections of auriculas are now to

be found among the commercial gardeners near

London, and the operative manufacturers and
artizans near Manchester, Paisley, and other

large towns, who devote their leisure hours to

the delightful amusement of raising fine varie-

ties of this and other flowers.

The varieties of this flower are endless. Hogg
enumerates 200, and Maddock nearly 500, with

names. These consist of plain, one coloured

flowers, or selfs—of double flowers, and painted,

• Gardener's Mag. vol. 7.
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or variegated. The latter only are esteemed l)y

florists.

A fine variegated auricnla has a strong, erect,

and elastic stem, of sufficient height to carry
the flowers ahove the leaves. The flower stalk

must also be strong and elastic, and of a propor-
tional length to the size and quantity of the

pips, which should not be less than seven, so as

to form a round, close, and compact bunch. The

pip is composed of the tube, with its stamens

and anthers, the eye, and the exterior circle,

containing the ground colour, with its edge or

margin. These three should be all well propor-

tioned; and for them it is requisite that the

diameter of the tube be one part, the eye three,

and the whole pip six, or nearly so. All the

admirers of this flower agree that the pips ought
to be round, although this is in fact a rare occur-

rence; and we must be content if they are so

nearly round as not to be what is termed starry.
The anthers or summits of the stamens ought
to be large, bold, and fill the tube well, and the

tube should terminate rather above the eye. The

eye should be very white, smooth, and round,

.
without any cracks, and distinct from the ground
or self colour.

The ground colour should be bold and rich,

and equal on every side of the eye, whether it

be in one uniform circle, or in bright patches;
it should be distinct at the eye, and only broken

at the outward part into the edging: a fine black

purple, or bright coffee colour, contrast best with

the eye. A rich blue or bright pink, is pleasing;
but a glowing scarlet or deep crimson, would be

most desirable, if well edged with a bright

green; but this must seldom be expected. The

green edge or margin is the principal cause of

the variegated appearance in this flower; and it

should be in proportion to the grojind colour,
that is, about one half of each. The darker

grounds are generally covered with a white

powder, which seems necessary, as well as the

white eye, to guard the flowers from the scorch-

ing heat of the sun's rays, which would soon

destroy them if they were exposed to it.

Auriculas are propagated by dividing the root,

or by rooted slips, and by seed for obtaining
new varieties. The best time for taking off slips,

or dividing the root, is after the plant is done

flowering. The operation is therefore generally

performed in July, and the beginning of August.
In order to procure good seed, the healthiest

young plants of the most approved sorts are to

be selected, and put into pots, where they are to

be reared and tended apart from other flowering
plants, until the seeds are perfected. Six seed-

ling plants of different sorts may be put into
each pot, and thus reared apart; or Knight's
method of impregnating the stigmas of one sort

with the anthers of another, may be resorted to.

Tlie seed generally ripens in June or July, and

is to be gathered in single capsules as it ripens,

and kept in these till tlie sowing season, which

is January, February, or March. Maddock sows

the seed in boxes, covers with very little earth,

and puts them into heat, by which means the

seeds quickly germinate ;
while those sown in

the open air, are more dilatory and uncertain.

The earth must be kept constantly moderately

moist, but never very wet. As the spring advances

the boxes may be exposed to the open air, shaded

from all but the morning sun. As soon as any
of the plants appear with six leaves, such are to

be transplanted into other boxes, filled with com-

post; and after a time retransplanted into larger

boxes. When they flower, all the best sorts are

to be marked and reserved, and the useless ones

thrown away. Such weakly plants as do not

blow the first or second year, are nevertheless to

be preserved ;
for among these, it not unfrequently

happens, that the most valuable flowers are to

be found. A great proportion of the seedlings,

although the seed was saved from the best flowere,

will turn out plain or sclfs, which, unless pos-
sessed of excellent properties in other respects,

or being singularly beautiful in their colours,

are of no value, but as common border flowers.

As a compost, Hogg uses one part rich yellow

loam, or fresh dung earth, one of leaf mould,
one of cow dung two years old, aiid a small por-

tion of river sand. Maddock recommends one

half rotten cow dung two years old, one-sixth

fresh sound earth, of an open texture, one-eighth
earth of rotten leaves, one-twelfth coai'se sea or

river sand, one-twenty-fourth soft decayed wil-

low wood, one-twenty-fourth peaty or moory
earth, and the same quantity ashes of burnt

vegetables. This compost is to be thoroughly

incorporated, and exposed to the air in an open

situation, for a year previous to using it. Accord-

ing to Hogg, the Lancashire growers use horse

dung and cow dung indiscriminately, sometimes

mixed, sometimes apart ;
the dung of poultry

most frequently, and old decayed willow wood,
when they can get it with the mould cast up

by moles, taking care that the whole be properly
mixed and pulverized. In winter they throw

it up in narrow ridges; and when the top of it

is frozen they take it off, and so continue to do

till the whole of it has been frozen. Paxton

uses bone dust, or a very small portion of lime.

The common sorts of auriculas are grown in

beds, or in mingled borders; but all the fine

flowers are put into pots. The time of trans-

planting them is immediately after the bloom;
and this process should be repeated every year.
Tlie plants should be carefully tu:Tied out of the

pot, and the earth shaken from the fibres of the

roots. These should be curtailed if found too

long and numerous, together with the lower end

of the main root. The lower leaves, if they
have turned yellow, should also be cut off, and
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the stem examined, especially at its lower part,

in case ,of any unsound spots. If these are

found they are to be cut out, and the part stopped

up after it has been dried in the sun, with equal

parts of bees' wax and pitch, softened witli

heat.

The new pot is now to be lialf filled with

compost, having: previously put a piece of pitcher
or oxyster shell, witli the convex side uppermost,
over the hole in the bottom. The plant is then

to be put into the pot, carefully spreading out

and covering its fibres with the composts.
The proper depth of planting is within about

half an inch of the bottom of the lowest out-

side leaves. For as the new and most valuable

fibres proceed from that part, so they should

immediately meet with earth to strike into, or

otherwise they will perish. It will likewise

encourage the offsets, if there be any, to strike

root sooner than they would do if not in con-

tact with the soil. During the summer blow,
the auriculas must be placed in a situation shaded

from the sun and rains; and in winter, in a situ-

ation protected from the weather. A summer
and winter stage made of wood, with folding

covers, are in use by gardeners. The summer

stage should be placed on coal ashes, to protect
the pots from the common earth worm; or it

may be placed on a layer of open brick work,
in order to afford a free circulation of air.

As auriculas and hyacinths bloom about the

same time, a pleasing variety is afforded by
having their flowers in juxtaposition.
The Carn'atiox C dianthiis caryophyllus) .

Natural family caryopliyllece ; decandria, digynia,
of Linnfeus. The natural family to which this

species belongs, contains a number of flowers

possessed of considerable beauty, and esteemed
for their fragrant odour, that of tlie carnation

resembling the odour of cloves, though more

delicate, and not so pungent. The carnation is

indigenous to Britain, but is rare in a wild state;
it is found growing plentifully on the southern
sides of the Swiss Alps. This garden flower
was probably introduced into Britain from Ger-

many or Italy, in which countries it has been

long cultivated and esteemed, although it does
not appear to have been known to the ancients.
In 1597, Gerarde got plants of this flower from
Poland. It is now one of the greatest favourites
of the parterre. "Of all the flowers that adorn
tlie garden," says Hogg, "whether they charm
the eye by their beauty, or regale the sense of

smelling by their fragrance, this may justly be
said to hold the first rank. The stateliness of

its growth, the brilliancy and diversity of its

colours, and the sweetness of its perfume, never
fail to attract our regard and admiration. The

tulip, though styled the queen of the garden,
cannot boast of more admirers. They may with

propriety l)e considered the two masterpieces of

nature; and though rival beauties, may be said

to share the sovereignty of the garden equally

between them. Yet it must be admitted that

the carnation, independent of its fragrance, has

this advantage over its rival, that it continues

longer in bloom; and that when planted in pots,

it can be removed to decorate the green-house,

the conservatory, or the drawing room." They
have accordingly found a place in the parterres

of the nobility, as well as in the cottage plot of

the peasant.
The varieties of this flower are very numer-

ous, and have been arranged into the following

classes :

Flakes, having two colours only, and the

stripes large, going quite through the petals.

Bizarres, variegated in irregular spots and

stripes, with not less than three colours.

Picotces, with a white ground, spotted, or

pounced with scarlet, red, purple, or other

colours.

Only double flowers are held in estimation.

There is a variety called the tree carnation, with

suffruticose stems, which may be trained against

a wall or trellis, to the height of five or six feet,

and will live for six years, flowering every year.

In a fine carnation, the stem should be strong,

tall, and straight, not less than thirty, or more

than forty-five inches in height. The footstalks

supporting the flowers should be strong, elastic,

and of a proportionate length. The corolla

should be at least three inches in diameter, con-

sisting of a gi-eat number of large, well-formed

petals; but neither so many, as to give it too

full and crowded an appearance; nor so few, as

to make it appear too thin and empty. Tlie

petals should be long, broad, and substantial,

particularly those of the lower or outer'circle,

commonly called the guard leaves. These should

rise perpendicularly about half an inch above

the calyx, and then turn off gracefully in a hori-

zontal direction, supporting the interior petals,

and altogether forming a convex, and nearly

hemispherical corolla. The interior petals should

rather decrease in size as they approach the

centre of the flower, which should be well filled

with them. The petals should be regularly dis-

posed alike on every side, folding over each other

in such a manner, as that both their individual

and combined beauties may be obvious at the

same instant. They should be nearly flat,

although a small degree of concavity or inflec-

tion, at the lamina or broad end, is allowable.

But their edges should be perfectly entire, that

is, free from notch, fringe, or indenture. The

calyx should be at least one inch in length, ter-

minating with broad points, sufficiently strong
to hold the narrow bases of the petals in a close

and circular body.
Whatever colours the flower may be possessed

of, they should be perfectly distinct, and disposed
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ill long regular stiipes, broadest at the edge of

the lamina, and gracefully becoming narrower

as they approach tlie close of the petal, and there

terminating in a fine point. Each petal should

have one half, or nearly so, of white, wliich

should be pure, clear, and free of spots. Bizarres,

or such as contain two colours upon a white

ground, are esteemed rather preferable to flakes,

which have but one, especially when their colours

are remarkably rich, and very regularly distri-

buted.

Scarlet, purple, and pink, are the three colours

most predominant in the carnation. The first

two are seldom to be met with in the same

flower; but the last two are very frequently.

When the scarlet predominates, and is united

with a paler colour, or, as it sometimes happens,
with a very deep purple upon a white ground,
it constitutes a scarlet bizarre, of which there

are many shades and varieties, some riclier, and

others paler in their colours, as is the case with

all the rest.

Pink bizarres are so called when the pink

abounds, and so of the other colours. When
the pink flake is very high in colour, it is called

rose flake; but there are some so nearly in the

medium between a pink and scarlet, that it can

scarcely be defined to which class they belong.

In addition to these varieties, there is another

much esteemed by cultivators, called picotae,

many of which are very beautiful; and being
hardier than the other sorts, are in considerable

request. The colours are principally yellow and

white spotted; their properties are the same as

the other kinds, except that the edges of the

petals are serrated or jagged, and the colour is

disposed in spots while the" others are striped.

The carnation is propagated by layers and

pipings, and by seed for procuring new varieties.

The most usual method is by layers. This oper-

ation is performed when the plants are in full

bloom, or as practised by some, when the flowere

are on the decline. Tlie process, by wounding
the stalks, imjiairs the bloom, and frequently

destroys the parent plant.

A sufficient quantity of hooked pegs, and

of compost, being provided, the pot con-

taining the plant to be layed, is placed on a

table, and the layers prepared by cutting off^

their lower leaves; the earth is then stirred, and
the pot filled up with liglit rich mould, not of

too fine a grain. The incision is made by enter-

ing a quarter of an inch below the joint, and

passing the knife up through the centre of it;

it is then to be pegged down, and buried not
more than half an inch deep. The layers should
be pegged down in a dry state, as they are then
less brittle, and less liable to break ofl^ than
when wet and succulent. As soon therefore as
the layers are dressed, the pot sliould be placed
full in the sun for half an hour, in order to

render them more flaccid and pliant than they
otherwise would be. Wlien the layers are pro-

perly rooted, which will be the case with most

sorts in about three weeks or a month after lay-

ing, provided due care be taken to keep them

regularly moist, and to shade them from the

heat of the meridian sun; they are then to be

cut off^ from the old plant, with about half an

inch of the stalk which connects them with it,

and immediately planted in small pots, three or

four plants in each, placed round the sides. The

pots are to be placed under an ai'ch of hoops,
where they can be covered with mats, and pro-
tected from heavy rains. In winter they are to

be removed imder cover of a frame, to protect
them from the frost.'"'

Piping is a more precarious mode of propaga-

tion, and the chances of its success depend much
on circumstances. It is resorted to when the

shoots are too short for laying. A slight hot-

bed is to be prepared, and covered with four or

five inches of light mould. The cuttings in-

tended to be piped, are to have two complete

joints. Some also cut off the extremities of the

leaves, as in the case of laying; and the pipings,
which should be from an inch and a half to two
inches long, are thrown into a basin of soft

water for a few minutes. The earth on the hot-

bed should now be moderately moistened, and
rendered rather compact; then take a small hand

glass, and with it make an impression neatly on
the surface of the soil, in order to mark out

where to stick in the pipings. These are to be

taken singly out of the basin, and put into the

eartli about half an inch deep, regularly at equal
distances from each other, and about an inch

within the circular mark of the glass. They
are then to be watered gently; and after the

leaves are dry, the glass is to be put carefully
over them, forcing the edge of it a little into

the earth, so as to exclude the external air. The
soil should be kept moderately moist, the plants

exposed to the morning sun, but shaded from
tlie noon-day by matting; and the glasses are to ,:

be occasionally taken oft" to admit air. If air

is not occasionally and freely admitted, the sur

face of the soil, and the plants themselves, will

become mouldy, in consequence of the growth
of parasitic fungi.

Raising the seed is rather a difficult process
in this climate, owing to the dampness of the

autumnal months
;

it is accordingly generally

procured from Switzerland and Germany; and
if put into well stopped phials, it will keep
sound for years. In raising it in this country,
those plants that have few petals, or nearest

approaching to single, should be selected, only
they should be good of tlieir kind. The pots

containing these should be separated from the

* Maddock.

\
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rest, and placed in an open situation, and shel-

tered from occasional heavy rains; they should
be moderately watered. When the bloom is

over, and the petals are dry and withered, they
should be carefully drawn out of tlie pod and

calj'X, so as to allow the seeds to dry and iipen

fully. So difficult is it to ripen the seeds, that,

according; to Hogg, very often not more than

one in a hundred plants pi'ove fertile. Seedlings

require two years to bloom, and, according to

the same florist, the chance of getting one good
new flower is as 1 to 100. If a florist raises

six new carnations in his lifetime, he is to be

considered fortunate. Seeds out of the same
flower will be found to produce all the different

varieties. The compost used for the carnation is

one-halfrotten horse dung one year old, one-third

fresh loamy earth, and one-sixth coarse sea or

river sand. These ingredients are to be mixed

together in autumn, laid in a heap about two
feet thick in an open exposure, and turned three

or four times during winter, so as that the whole

may be frozen over. In March the whole should
be well mixed and incorporated together, and

passed through a coarse sieve. The common
sorts are planted in beds or borders; but the finer

sorts always in pots. These should be at least

twelve inches in diameter at the top, and ten

inches deep.
The plants, after being dressed and prepared,

are to be put into the pots about the middle of

March, or first of April. They are then placed
in free, open situations, under an arch of hoops,
where mats may be placed to protect them on
occasion of heavy rains, or severe weather.
When the flower stems have gi-own to eight or

ten inches, they require support by tying them
to sticks placed for the purpose. All insects,

especially the green plant louse, are to be care-

fully picked off the stems or leaves, and de-

stroyed. Just previous to the expansion of the

flower, the petals are so large and numerous, in

some plants, as to burst the calyx at one side.

This disfigures the flower, and to prevent this

accident, a slip of bladder is to be tied round the

calyx, so as to give it support till the petals
burst forth at the top. When the first flowers

benin to open and expand, they should be covered

from the sun and rain by small pieces of paper
in the form of an extinguisher, lightly put over

them; and when the greater part are in bloom,
a general covering should be put to protect the

whole.

The petals of the carnation, particularly the

high coloured ones, are very apt to return from
the striped or variegated, to the original plain;

they are then esteemed of little or no value by
the florist. When they show a tendency to this,

they may frequently be recovered by planting
them in a poor dry soil, that will but just afford

suflicient nourishment for their existence. The

winter treatment of the carnation plants resem-
bles that described for auriculas.

Tjie Pink (diantlms hortmsis). Pinks have

only been known as garden flowers from a very
modern date; indeed, the garden pink is sup-
posed by many to be only a sub-species, or, per-
haps, a cross of the carnation. Some have sup-
posed it to have been produced from the British

species, d. deltoides; and the pheasant eye pink,
from d. plumarius.
The cob pink is a large sort, apparently inter-

mediate between the pink and picotee carnation.

There are a great number of varieties of the

garden pink. A first rate double pink should
have a strong, elastic, and erect stem, not less

than twelve inches high. The calyx should be
rather smaller and shorter, but nearly similar in

form and proportions to that of the carnation;
while the flower should not be less than two
inches in diameter. The petals should be large,

broad, and substantial, and have very fine fringed
or serrated edges, free from large, coarse, deep
notches, or indentures. In short, they approach
nearest to perfection when the fringe on the edge
is so fine as scarcely to be discernible; and it is

even desirable that they should be perfectly rose-

leaved, that is, without any fringe at all. The
broadest part of the lamina, or broad end of the

petals, should be perfectly white and distinct

from the eye, unless it be a laced pink, that is,

ornamented by a continuation of the colour of

the eye, round, bold, clear, and distinct, leaving
a considerable proportion of white in the centre

perfectly free from any tinge or spot. The eye
should consist of a bright or dark rich crimson,
or purple, resembling velvet; but the nearer it

approaches to black, the more it is esteemed.

Its proportion should be about equal to that of

the white, that it may neither appear too large
or too small.

The general mode of propagating pinks is by
pipings, or by layers to preserve rare sorts, and

by seed to procure new varieties. The proper
time to commence the operation of piping, is

immediately previous to, or during the bloom,
or as soon as the new shoots are grown of a suffi-

cient length for the purpose. The same method
is employed as that described for the carnation.

Some gardeners, instead of piping or laying,
half separate the j'oung shoots from the parent

stock; although this process is apt to injure the

latter, and is not to be generally recommended.
There is also a process for procuring new var-

ieties, of impregnating double and semi-double

pinks with single kinds, which is thus described

by a French florist: "Just before sunrise open

carefully the flower to be operated on, and abstract

the anthers with a small pincei'S. About eight
or nine o'clock place the ripe pollen upon the

stigma of the flower, and repeat this two or three

times ill the course of the day. If the act of

4 K
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impregnation has taken place, the flower will

fade in twenty-four or thii-ty-six hours; but if

not, the flower will remain in full beauty, in

which case the attempt must be repeated. This

should always be done in fine serene weather;
and care should be taken to defend the impreg-
nated flower from rain and mists. Plants raised

from seeds which have been crossed, always bear

the form of the mother, but take the colours of

the male parent. Fewer seeds are produced

by art than by nature alone; and the impreg-
nated flowers are less visited by bees than

others."

The common sorts of pinks are planted in

bordera, and the best qualities in beds; few,

except very rare sorts, are put into pots, for in

general they thrive best in the open ground. The
most appropriate soil is a fresh loam, dug about

two feet deep, finely comminuted, and manured
witli a stratum of cow dung two years old,

mixed with an equal proportion of earth. As
soon as the pipings are struck, and will bear

removal, they are to be planted on a bed of com-
mon garden mould, where, in a few weeks, it

will easily be discernible which are the sti'ongest

plants to remove to the blooming bed. This

bed should be raised three or four inches above

the surrounding paths; and the plants placed in

it in August, or early in September, about nine

inches apart from each other. During winter,
if the frost is severe, a slight covering will be

necessary; and in the ensuing spring, weeding
and stirring up the surface of the bed, are all

that is necessary. A month before blowing, the

bed may be thinned if necessary, leaving all the

largest and strongest plants. In these plants all

the small lateral buds should be plucked ofl^, in

order to ensure a full blow of the central ones,

and these should not exceed eight or ten in

number. Strong healthy plants, not too large
or bushy, and consisting of a capital leading
stem in the centre, are the most likely to pro-
duce tlie best flowers. Those buds likely to

burst at the side of the calyx, should be tied

and supported, as described for the carnation;
and sticks should be put into the ground, to

which the large stems are to be tied for support.
Pinks transplanted in spring never show such
a fine blow as those transplanted in September.
They should be moved every two years.
The Violet (viola). Natural family violace(B;

pcntandria, monofft/nia, of Linnaeus. This is a

genus of pretty flowers, of which there are a
number of species, distinguished by their five-

petalled corolla,generalIy blue, purple,and white,
with these petals disposed somewhat in the

butterfly form. The leaves vary according to

the species, being heart-shaped in some, in others

ovate, sagittate, pedate, &c. Some are annual,
others perennial; and theyara natives of Europe,
Asia, and America.

Several species are indigenous in Britain, !is

the sweet violet, the hairy, the marsh, the dog's

violet, and the pansy, or heart's-ease. Violets

were known to the ancients, and named after

lo, fabled to have been turned into a cow by

Jupiter. The ancient physicians em])loyed the

roots and leaves in medicine; but in modern

practice the flower only is occasionally employed
as a test of acids, and for imparting a pleasing

colour to tinctiu'es. As garden flowers, the

violet and pansy are much prized both for their

beauty and the grateful flavour of the odorous

species.

The Sweel Violet (v. odorata). 'J'his is a

favourite flower from its delicious fragi-ance, and

the early period at which it appears. It is a

native of England, and every part of Europe,

growing in a loamy soil in woods and thickets,

and on warm banks. Desfontaines saw it fre-

quently in Barbary, in the palm groves about

Tassa and Cossar, the blue and white growing

promiscuously, and flowering in winter. Has-

selquist found it in Palestine, Thunberg, in Japan,
and Laureiro, in China, near Canton.

It is a perennial creeping plant; the leaves are

cordate and smooth; while the hairy violet (v.

hirsuta), which nearly resembles it, has the leaves

and footstalk hairy; the latter also is inodorous.

The petals of the sweet violet are either blue,

purple, or white. The double kinds most

esteemed are the purple and the Neapolitan

varietj', called the single Russian, which com-

mence to flower in autumn in the open air, and

continue so even during the irost of winter.

The sweet violet grows best in a loamy soil,

and may either be planted in beds in warm situ-

ations, in the open ground, or under glass fi-amus.

The Neapolitan is well adapted for forcing in

pots. The violet is frequently alluded to by the

ancient poets as a remedy for the cure of wounds,

and was used for this purpose by the Greeks and

Arabians.

The Pansy, or Heart's-ease (v. tricolor). This

name was originally confined to the viola tricolor;

but it is now extended to other species, as the

lutca, graiidifiora, amcena, and the hybrids, pro-

duced by mingling these species together. The

tricolor is an annual, with stalks from four to

six inches in height; theleaves variously shaped,

being ovate, or elliptical, according to position,

and with compound stipules. The petals are

variously coloured. In the wild species the two

uppermost are generally purple or red, and the

otliers variegated, with a yellow ground.
The cultivated varieties are at least a hundred.

The prevailing colours are purple and violet,

each with many shades. They are in flower

from the beginning of June till July; the mid-

suniintr heat inten-upts their blooming for some

time; but after the middle of August theycom-
I monce again, and continue with a perpptual
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succession of varied and beautiful flowers, till

checked hy tlie winter frosts. The iinest pan-
sies sliould have large, round petals; the flower

forming nearly a circle, one inch and a quarter
in diameter. The colours should he brilliant,

distinct, and permanent; the eye rather small,

and not deeply pencilled, and the stigma filling

tlie open part of it. The flower stalk should

he strong and erect.

Tlie propagation of pansies is by cuttings, or

seed, either of wliicli may be accomplished witli

tlie greatest ease in common garden soil. The
seeds may be sown early in spring, under hand

glasses, or in a common frame; and the plants

may he first pricked out under glass, and after-

wards transplanted into beds in the open garden,
or put into pots. The situation should be open
to the east or west; the surface should be rather

below the neighbouring ground, so as to retain

moisture, and be cool; and the soil should be a

sandy loam, well manured.

Lobelias. Natural family campamtlacece ;

ficntandria, monogynia, of Linnaeus. This genus
of splendid plants is called after Lobel, a French

botanist, who came to England in the reign of

James I. There are many species of this family,
some of which are aquatic plants, or grow in

very moist situations, as the water lobelia, dort-

manna, and the long-flowered longiflora. The
leaves are generally oblong, lanceolate, or linear;

the prevailing colour of the corolla is red. Three

beautiful garden species are known under the

name of cardinal flowers.

The Common Cardinal Flower (I. cardinalisj,
is a native of Virginia, where it grows wild in

abundance, by the sides of rivers and ditches.

It was introduced into Britain in the year 1020,
and was then very much admired. Justice

describes it as "a flower of most handsome ap-

pearance, which should not be wanting in curious

gardens, as it excels all other flowers I ever knew,
in the richness of its scarlet colour."

This plant is propagated in the usual way, by
offsets and cuttings; but those raised from seed,

produce the strongest plants. Soon after the

seed has ripened, it is to be sown in pots of rich

earth, placed under the protection of a frame.

Next spring the plants make tlieir appearance,
and after they liave acquired two or three leaves,

they should be put out into separate pots; and

as they acquire bulk, still fiirtlier transplanted

during the season. Tliey should have an eastern

exposure, and a liberal supply of water. In the

second season tliej' will flower, and if protected
from the too great influence of the sun, will

continue a long time in full beauty; The roots

do not last above two or three j-ears, and thus a

constant succession of young plants is neces-

sary.

Tlie Fulgent Cardinal Flower (I. fillgens).
This species is a native of Mexico, and was

introduced into England in 1809. It is an

aquatic plant, and will even endure the severity

of our vt-iuters, if planted by the side of ponds
or cisterns. It flowers in July and August. It

may be propagated by suckers or cuttings, which
strike with great facility in any shady situation.

It may also be raised from seed, which should

be sown as soon as it ripens, on the surface of

moist earth in earthen pans, taking care not to

cover up the seed with earth.

The plants will come up in spring, and flower

the second year. It is necessary to shelter the

pans during the winter. By a succession of

transplantings into larger pots, magnificent

plants of this species may be obtained, some ot

them attaining the height of five feet, and up-
wards.

The Splendid CardinalFlower (h. splendensj,
is also a native of Mexico, and was introduced

into Britain in 1814. It is to be treated in the

same manner as the others.

The Blue Cardinal Flower (I. syphiliticaj,

and several other species, are natives of America.

They all require the same mode of treatment,
and may be raised without much difficulty.

The I. syphilitica was said to be employed as a

medicinal plant by the North American Indians,
in the cure of syphilis. Its virtues, however,
have not been confirmed by the trials of Euro-

pean ph3'sicians.

The dwarf varieties of lobelias are of two

kinds, those with blue flowers, and those with

white. They are easily raised in borders, and

have a very showy appearance during the greater

part of the summer. They are propagated by
cuttings taken early in spring, placed below

glasses until they set, and then transplanted into

open borders as soon as the weather admits.

Bell Flower (campamdaj. Natural family

campamtlacece; pentandria, monogynia, of Lin-

nsBus. This is a genus of plants with numerous

species, distinguished by the bell-shape of the

corolla; hence the name derived from campana,

(a bell). Almost all the species have long white

roots, of an esculent quality; that of rampion
c. rapunculus, is used as food in France and Italy.

Many of the species are showy garden flowers.

The common Scottish blue bell, c. rotundifolia,

is a well known wild flower.

Pyramidal Bell Flower (c. pyramidalis) .

This splendid species is a native of Istria and

Savoy, and was first cultivated in Britain by
Gerarde. For a long time it was a fashionable

flower in tlie halls of the nobility, and was usu-

ally trained in a spreading, fan-shape, so as to

cover the fire place in summer; and for this pur-

pose it is still esteemed in Holland. It has,

however, been greatly superseded as a fashionable

flower in this country, by other more novel

plants, as the lobelia. It is, however, when
trained to a fe'reat height, by successive trans-
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plantations into larger pots, a beautiful object,
with its tall pyramidal stem, on which, for at

least two months, appear a succession of blue

bells.

It thrives best in a rich light soil, without

any animal manure; and may be propagated by
seed, by cuttings from the stem, or by division

of the roots, which last affords the strongest

jilants in the shortest time. The proper time

for dividing the roots is after the bloom is over,

iu September. The sections are then to be

planted in pots, and protected by a frame during
the winter. In spring they are to be trans-

planted into small pots, and gradually changed
into larger ones. According to Miller, the plants
raised from seed are always the best. The stalks

rise more vigorous, and higher, and produce a

greater number of flowei-s. Good seeds are to

be obtained by placing a strong flowering plant
in a warm situation, against a wall, or under a

glass case. Soon after the seeds are ripe, and

gatliered, they are to be sown in pots containing

light earth, and then put under shelter for the

winter. The plants appear in spring, and make

progress during the summer. When the leaves

decay in October, they are to be transplanted
into beds of light loamy earth, without any
mixture of manure. In this bed they are left

for two years, being protected in winter by rotten

tan. Tliey are then to be removed to their final

destination in September or October, and the

following year being the third from sowing, tliey
will flower. The plants of this, as well as many
other species which have been propagated by
roots, do not so readily bear seed as those which
have been raised directly from seed.

The Canterbury Bells (e. medium), is a well

known garden flower, with double and single

varieties; blue, red, purple, and white coloured.

It is a biennial, of very easy culture, and may
either be sown in autumn in beds, where it is

to remain; or in spring, for transplantation.
The Clustered Campanula (c. glomerosa), is a

rock or pot plant, and requires a dry poor soil,

in order to bring out the vivid tints of the cor-

olla. It is also of very easy culture.

Tub Double Rocket. Natural family cruci-

feras; tetradt/namia, of Linnteus. This is a bien-

nial, or imperfect annual, a native of Italy, and
introduced into Britain by Gerarde, in 1597.
There are two varieties, the white and purple,
both forming a spike of double flowers, about
twelve inches in length. They are beautiful,

fragrant, and durable flowers, and give out their

odour more sweetly in the evening than during
the day. Although it is of easy culture in

country gardens, yet it will not thrive near large

cities, as London and I'aris; so that both these

capitals are supplied with it from the provinces.
It gi-ows very luxuriantly in a clayey soil;

but a lighter texture of soil is more favourable

for the full development of its flowers. Tlie

best mode of propagating these plants is the

following. When the flower is beginning to

fade, cut down the stalks and divide them into

ordinary lengths of cuttings; next cut ofi^ the

leaves, and smooth the ends, then make three

slits with a knife in the bark or rind, lengthwise,
so as to separate or raise the bark for half an

inch in length. When the cutting is inserted

in the ground, the loose liark naturally curls uji;

and it is from this l)ark that the young shoots

proceed. The pai-tial separation, and the turning

up of the bark, seems to promote a tendency to

tlirow out roots. The cuttings may be put into

flower pots, as they may thus be sheltered during
winter with more ease; or they may be placed

in the natural earth, provided the soil is ligbt

and fresh. Covering them with a hand glass,

will forward the rooting of the cuttings; or they

may be put on a hot bed, which will equally
facilitate their growth. The same florist

* recom-

mends a similar plan of treatment for stock gel-

ly-flowers, and double wall-flowers.

CuRYSANTHEMUM. Natural family composite;

syngenesia, superfiua, of Linnteus. This genus
is well known as containing some of our most

showy corn weeds, as the ox-eye, daisy, and

corn crysanthemum, as well as our most showy
varieties of garden flowers.

The Chinese Crysanthemum (c. Indieum), is

the finest of this family. It is a native of India,

and a particular favourite with the Chinese,

from whence we have derived all our vai-ieties.

It was first introduced into this country in 1764,

and soon became a favourite in our gai'dens. It

blows late in autumn, and may be preserved in

the conservatory till the middle of winter, at a

period when few other tlowers are in perfection.

There are at least fifty known varieties of this

flower, whicli have been classed under the fol-

lowing heads :
—

Ranunculus-flowered, yellow, white, brown,

bluish, buff^, pink, and light purple.

Incurving ranunculus-flowered, black, bluish,

pink, orange, red, and white.

China aster-flowered, yellow, red, crimson,

pink, black, and white.

Marigold-flowered, golden-yellow, with bron-

zed back, yellow, lotus-flowered, pale, buff, pur-

ple.

Tassil-flowered, yellow, salmon-coloured, lilac,

purple, and white.

This flower is of very easy culture, and is pro-

pagated by dividing the root by suckers, and by

cuttings. In the beginning of April cuttings are

taken from the top shoots of last year's plants,

and put into pots containing fresh loam, sand,

and bog, or leaf mould. These cuttings should

lie about three inches in length, and smoothly

* RobrrtsoQ Calcdon. Mem. vol. 2.
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cut across nt a joint. At first the pots are to be

jiiit
into artificial heat till the plants root, and

then to be placed in the open air, moving them
into larger pots as the plants advance in growth.

'I'hey should be watered with liquid manure, and
about the month of June the tops of the plants
should be nijjped off, in order to make them

grow bushy.

Many of the varieties may be raised in the

open border in warm sheltered situations, tlie

best soil being two-thirds of turfy loam, and one

tliird of leaf mould.

During winter the roots requii-e protection,
and they need to be renewed about every two

years; for as they increase much in size by
suckers from the roots, the plants, if left for a

long period, become unsightly, and produce
small and imperfect flowers. The early flower-

ing varieties are the hardiest and most suitable

for the open border.

The iiiarygold (calendula officinalis.) Tliis

well known flower, belonging to the same natural

family as the foregoing, has been a denizen of

the garden border from the earliest times.

Tliough common, and hardy, and prolific as any
weed, its deep orange disk is by no means devoid

of beauty. Fonnerly it used to be employed in

broths and soups, partly to give these a colour,
and partly to give the peculiar flavour and warm
aromatic taste which belongs to the flower. It

had also many medicinal virtues assigned to it,

which modern opinions have not confirmed.
The flower of the marygold, according to Lin-

naeus, is open from nine in the morning till three

in the afternoon. There are double, lemon-col-

oured, and prolific varieties. A distilled water,
a kind of vinegar, and a conserve, are prepared
from the flowers.

A number of species of this genus are indigen-
ous to the Cape of Good Hope ; some of wliich

are showy annuals.

The Daisy (bellis perennis), is also a well

known flower. The garden varieties are double,
from the stamens being converted into petals of

tlie corolla. There is also a singular variety
called the Hen and CMcken's Daisy, where small

additional flowers grow out from the original
central one. The daisy continues many months
in flower, enamelling alike the meadow and the

garden border with its pleasing and familiar

face.

There are other two species, the large Portu-

gal daisy, fb. sylvestris), and the annual.

Asters. This genus, belonging to the natural

family compositce, contains a great number of

different species. All the flowers are star-like,
hence the name, and there is a peculiarity in the

style which distinguishes the genus. The col-

ours are various. From the lateness in the sea-

son at which they bloom, they liave obtained
the name of Christmas daisy. There aio sevcu

species commonly cultivated in gardens which
Idoom in September, eleven which flower in

October, and three which continue from Novem-
ber till Christmas. They are very easily culti-

vated, and will grow in any kind of soil. The

greater number are natives of America, but some

of the species are found over most regions of the

globe.
T/ie China Aster is a well known annual,

some recent varieties of which liave been intro-

duced from Germany, of large size, with quilled
and striped flowers. The seed should be sown
the first week of April, either in pots or seed

pans, and placed in a cold frame. When the

plants come up, and are of a proper size, they

may be transplanted to open beds and bor-

ders.

The Lupine. The natural family leguminosce,
to which this genus belongs, aft^ords many beau-

tiful species of garden flowers. About twenty

species of the lupine have been cultivated for

this purpose, and afford beautiful border orna-

ments, with a variety of colours, blue, yellow,

rose-coloured, &c. They are all of very early

culture, being reared from seeds tlie same as the

common pease and beans.

Stock Gilly Floweb (mathiola.) Natural

family cruciferce. This genus was named after

Matliiola, an Italian physician. There are seve-

ral species natives of Europe and of Barbary. Two
species, the common gilly flower fincanaj, and

sinitata, are indigenous to Britain. They have

been long favourite oi-naments of the flower gar-

den, the double species being esteemed for the

beauty and deep tints of the flower, and for its

delightful odour. Of the common or ten weeks'

stock, and the smooth-leaved, (glabra) there

are not less than one hundred varieties, gener-

ally called German stocks. The simple or Bromp-
ton stock (simplicicaulis) is a biennial, of which
there are also several varieties. The ten week

stock, in order that it may flower the same year,
should be raised in a hot-bed, and transplanted
as early in the spring as the state of the weather

will permit. The Brompton, on the other hand,
should not be encouraged to flower till the second

season, and on this account may be sown in the

open air in April or May, and transplanted in

July to the situation where it is intended to

remain. It is of importance that all the species
ot this genus should be transplanted when they
are very young, because, having fusiform roots,

and fine side fibres, they seldom recover from

the check which they receive from being trans-

planted, after they are two or three months old.

The chance of double plants is often very pre-
carious. It is said tliat those seed plants which
have more than the usual number of petals, that

is,six or seven instead of four, generally produce
doul)le flowers when the seed is again sown. It

would be yvell, therefore, for the florist to maik
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Biich plants, and preserve the seed to be sown

separately.

The Wall Flower (chdranthus chcira.) This

is a genus allied to the former. The delightful

fragrance of the common wall flower has always
rendered it a favourite, although it is possessed

of little beauty. There are several species, and

several double varieties. All are of veiy easy
culture. The rock wall flower, (scoparius), and

indeed all the species thrive well on rocks and

walls where the soil is poor and arid. On this

account, it becomes a flower well suited to form

an ornament, and to conceal blemislies in any

part of the garden grounds. It has this advan-

tage also of being a hardy evergreen, standing
out even our severe winters. It has some-

times been planted in pasture lands, its bitter

qualities having been found a preventative of the

rot in sheep.
Balsam (impatiens halsamina.) Natural

family halsaminecB ; pentandria, monogi/nia, of

Linnieus. This is one of the most beautiful of

garden annuals. It grows to one or two feet in

height, with a succulent branchy stem, serrated

leaves, and a cone of finely variegated carnation-

like flowere. Tlie prevailing colours of the petals

are red and white, the former extending to every
shade of orange, purple, scarlet, lilac, pink, and

flesh colour. On the slightest touch the seed

capsules, when ripe, burst and scatter the seeds

around. Hence the name impatiens was applied
to the fiimily. It is a native of the East Indies

and Japan, where, according to Thunberg's

account, the natives use the juice prepared witli

alum for dyeing the nails red. It was first cul-

tivated in England by Gerarde, in 1596.

One species, Cb. nolitangere), is a native of

Europe. During the day the leaves of this

species are expanded, but at night they hang

pendent, contrary to what usually takes place in

plants which, from a deficiency of moisture, or

a too great perspiration from heat, commonly
droop the leaves during the day. No animal but

the goat is said to eat this plant. The garden
balsam is exceedingly apt to run into varieties,

the seed from one plant scarcely producing two

alike. Double flowers are tliose esteemed, and

the most prized are the striped carnation-like

flakes or bizarrcs. It is generally raised by seed,

though in this way no varieties can lie depended
upon being transmitted

;
sometimes although

rarely, varieties are propagated by cuttings,

which, however, do not readily set. Seed ripens

easily in semi-double plants, and should not be
less than three or four, or even nine years old,
before it is sown, as it has been found that new
seed rarely produces double flowers. The best
Boil is a rich loam, and tlie sowing may take

place at any time from Marcli to the end of

April. The seed is to be sown very thin in

pots, whidi ai-e tlien to be placed in a hot

bed as near the glass as possible. When the

plants attain a height of five inches, they are to

be transplanted into larger pots, one in the centre

of eacli. As soon as the roots have filled them,
the plant is to be moved into a larger ; and this

process is to be repeated three or four times till

the last pots are eight or more inches in diame-

ter, still keeping the plants in a hot-bed. Bal-

sams so treated will grow to the height of four

feet, and fifteen feet in circumference, with side

branches from top to bottom, all covered with

large double flowers.

Tlie Cock's Comb (celosia cristata). The ama-
ranthus tricolor, the globe amaranth, and most
other tender annuals, may be treated in a similar

manner, and with similar success. In October,

1820, Mr Knight sent to the Horticultural

Society a cock's comb, the flower of which mea-
sured eighteen inches in width, and seven inches

in height, from the top of the stulk. It was
thick and full, and of an intense purplish red.

This was produced by means of retarding tlie

growth of the flower stalk. The compost

employed was of the most nutritive and stimu-

lating kind, consisting of one part of unfermented

liorse dung fresh from the stable, and without

litter, one part of burnt turf, one of decayed

leaves, and two of green turf, the latter being in

lumps of about an inch thick, in order to keep
the mass so hollow that tlie water might have

i'ree liberty to escape, and the air to enter. The
seeds were sown in spring rather late, and the

plants put first into pots of four inches diameter,
and then transplanted to others a foot in diame-

ter, the object being not to compress the roots,

as that has a tendency to accelerate the flower-

ing of all vegetables. The plants were placed
within a few inches of the glass, in a heat of from

70° to 100°. They were watered with pigeon-

dung water, and due attention paid to remove

the side branches when very young, so as to pro-
duce one strong head or flower.

TiiE Cyclamen. Natural iixnTXy primulaccis ;

pentandria, monof/ynia, of Linnaeus. This is a

genus of pretty little annuals, with cordate

or orbicular leaves, twisted flower-stalks, and

beautiful five petalled flowers. 'I'lie root is a

round flattened bulb the size of a pigeon's egg,
and in the north of Italy the swine feed on them.

When the flowers fade, the pedicles twist up like

a screw, inclosing the germen in the centre, and

lying close to the ground among the leaves,

remain in that position till the seeds ripen. The

])lants, from their neat small size, are pecu-

liarly suited for pots for the drawing-room in

spring. The ivy-leaved is very fragrant, but

scarce and delicate. The Persian ripens seeds

freely, and may thus be easily increased. They
should be sown immediately after they are

ripened, and kejit in a frame or gi-eenhouse till

the first of May. They may then be trans])lanted
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into a bed of light ganlen soil, and covered with
a frame till midsummer. By the following

autumn, they will be found strong vigorous

plants, when they may be taken np, potted singly
in very small pots, and placed in the greenliouse,
where they will flower beautifully, producing
fi'om fifty to eighty blossoms from a single bulb.

Tlie round-leaved fcoum) ripens its seeds in

May, when they should be immediately sown
in pots, and kept in the greenhouse, where they
will flower in the following season.

Verbena. Didj/namiaAiigmpermia, Linn. A
family of weedy plants, with the exception of

the rose and Lambert's vervain. The officinal

or common vervain was held sacred among the

ancients, and used at their sacrifices, and by
ambassadors in making their leagues and national

agreements. The others are pretty lialf hardy
perennial garden flowers. They are propagated

by cuttings, kept through the winter in small

pots, and tlien when tlie frost is over, planted in

the open air. Tliey thrive best in a light rich

soil, and flower during the summer.
Mtgnon'ette {reseda odorata) . Natural family

rescdacece; dodecandria, trinj/nia, of LinnfEus.

The very agreeable odour of tliis little un-

pretending plant, has rendered it a universal

favourite among all nations and classes. It is a

native of Egypt, but bears this climate perfectly

well, and brings its seeds to maturity. The
inflorescence of this plant, and the family to

which it belongs, is somewhat remarkable; and
is thus described by Professor Lindley.* "The
usual idea of the flower of reseda has been,
that it is furnished with a calyx of a varable

number of divisions, with as many petals, pro-
ducing from their surface certain anomalous

appendages; and with nn ovary and stamens,
inserted in a great fleshy body, called nectary
by Linna?an botanists, squama by others, and
raised to the rank of a distinct organ by Mirbel,
under the name of gynophore. To us, however,
it has always appeared that this could by no
means be the real structure of the plant, and
that liy a slight alteration of terms, it not only
might be much more satisfactorily explained,
but its real affinity ascei-tained with some degree
of piobabilit\'. For even allowing for a moment
an analogy between the nectary of this plant,
and the discus of others, particularly of some
UUaee(S, there is still a great difficulty remaining
to be overcome in the anomalous structure of
the supposed petals, of which we can imagine
no possible explanation. We are therefore of

opinion that a much more natural mode of

understanding reseda, is to consider it as liaving
compound flowers, taking the calyx of anthers
for an involucrum, their petals for neutral florets,
and their nectary for the calyx of a fertile floret

*
Collcctana Botanica.

in the middle. In support of this opinion, we

maj'' observe, in the first place, that there is a

difference in the time of expansion of the neu-

tral florets, and of the stamens of the fertile one,

the former being quite open in very many
capituli before one anther of the latter has

burst in a single flower. Secondly, that there

is an evident analog}' between the appendages ot

tlie neutral florets, and the stamens of the perfect

florets, inasmuch as in the mignonette those of

the upper sterile florets are of nearly the s;ime

number as the real stamens; because, in reseda

alba, and some others in which a union of fila-

ments takes place in the perfect floret, there is

a corresponding, but more complete union of the

sterile appendages, and because occasionally in

the mignonette, stamens are changed into bodies

altogether similar to the sterile appendages; and
in reseda pkytemna, the same appearance is

always assumed by the perfect stamens, after

the anthei-s have performed their functions.

Thirdly, that there is an equal analogy between
the calyx of the neutral florets, and tliat of the

perfect floret; because both have a peculiar

glandular margin, the same form, both produce
their stamens from their surface; and because

the upper edge of the calyx in sterile florets, has

the same relation to the axis of each particular

head, as that of the perfect floret' has to the axis

of the whole inflorescence. Fourthly, that there

is no instance of the same analogy existing
between the discus and petals of other plants.
We may also observe, that in reseda phyteuma,
there is a campanulate tube to the calyx, into

the upper edge of which the stamens are in-

serted.

There is a sub-biennial shrubby variety of

the r«s«(7a 0(forato, called tree mignonette, rather

more odorous than the common sort, and which
is well suited for the drawing room. If left to

itself, it scarcely can be distinguished as a dis-

tinct variety; but trained against a wall, or to a

stick, it may be made to assume a shrubby
appearance.

Mignonette being so much in demand as a
chamber flower, it is of importance to have a

succession of plants in all seasons. For this

purpose, to obtain a winter supply of fresh, strong

plants, the seed should be sown in the open
ground in the end of July; by the middle of

September, the plants from this sowing will be

strong enough to be removed into pots. For a
week after this removal they must be shaded,
after which they may be freely exj)Osed to the

sun and air, care being taken to protect them

by frames from damage by heavy rains, and
from injury by early frosts, until the beginning
of November, at which time many of them will

show their flowers; and tliey should then be

removed to a gi-eenhouse or conservatory, or to

a warm window in a duelling house, where they
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will branch out, and continue to blow until the

spring. The crop for March, Apvil, and May,
should be sown in small pots not later than the

25th of August; the plants from this sowing
will not suffer from exposure to rain whilst thej'

are young, they must, however, be protected
from early frosts; like the winter crop, they are

to be thinned in November, leaving not more
than eight or ten plants in each pot; and at the

same time the pots being sunk aboiit three or

four inches in some old tan or coal ashes, should be

covered with a frame, which it is best to place

fronting the west; for there the lights may be

left open in the evening to catch the sun. The
third or spring crop, should be sown in pots not

later than the 25th of February; these must be

placed on a frame on a gentle heat, and as the

heat declines, tlie pots must be let down three

or four inches into the dung bed, which will

keep the roots moist, and prevent their leaves

turning brown from the heat of the sun in April
or May. Tlie plants thus obtained will be in

perfection by the end of May, and be ready to

succeed those raised by the autumnal sowing.*
An early and abundant blow of mignonette

may also be obtained by using a common box,

placed in the window sill, in a warm situation

exposed to the sun. In early spring this box
should have a glass frame fitted as a covering,
to be removed in summer, and which can be

obtained at a very moderate expense. About
the middle or end of February fill this box with

fresh light mould, to which add a little sand,
and a sprinkling of lime or pounded chalk, or

whiting. Then sow the seed pretty thick, and
cover it over with a portion of the finely pul-
verized mould. The box should be kept inside

the window until the plants appear, and then

put it outside in March, taking care to cover it up
in severe weather, and in frosty nights. As the

plants advance they are to be thinned out, air

admitted in the sunny part of the day, and a

sufficient supply of water given, so as to keep
the mould moist. The glass frame may be

removed in April or May, at the end of which
latter month the plants will begin to flower;
and if properly tended and watered, the blow
will continue till November. Mignonette requires
the Sim and air, in order to produce its full and

perfect odour; and, on tliis account, even the

pots of this plant should be generally exposed
to the open air.

A few seeds of convolvulus minor, clarHa pul-
chella, or other annuals, interspersed tluough
the mignonette box, affords a pleasing variety.
The tree mignonette is also propagated by seed,

or it may be increased by cuttings, which will

readily strike root. The young plants should
be put singly into small pots, and brought for-

• KUl.on. Ilort. Transac, vol. 2.

ward by heat, that of a gentle hot-bed beinj
the best. As they advance they must be tied

to a stick, taking care to prevent the growth of

the smaller side shoots by pinching them off, but

allowing the leaves of tlie main stem to remain

on for a time, to support and strengthen it.

When they have obtained the height of about

ten inches, or more, according to the fancy of

the cultivator, the shoots must be suffered to

extend themselves from the top, but must be

occasionally stopped at the ends, to force them
to form a bushy head, which, by the autun.n,
will be eight or nine inches in diameter, and

covered with bloom. Whilst the plants are

attaining their proper size, they should be shifted

progressively into larger pots,and may ultimately
be left in those of six inches in diameter at the

top.
WooDROOF ( asperula odorata ). Natural

family rubiacew; tetrandria, monogynia, of Lin-

naus. This is a plant which grows wild in

woods and thickets, and has been admitted into

the garden from the beauty of its whovled leaves

and simple blossom, but chiefly from the fragrant

odour of the leaves. This odour is only per-

ceptible when the leaves are crushed by the

fingers; but when dried, they give out their

peculiar odour very strongly, and for a long

period. They are used to scent clothes, and also

to preserve them from the attack of insects.

This plant will grow under the drip of trees,

or in very shaded places, and thus may become

a pleasing ornament in situations where other

flowers will not thrive. It is also frequently

planted in rock works.

The Hollyhock (althaea rosea). Natural

family malvaceie ; monodelphia, poli/andria, of

Linnteus. Several species of the mallow are

common weeds in Europe. The hollyhock is

originally a native of China; but it thrives per-

fectly in the open air in this country; and forms

a very ornamental autumn flower in shrubberies

and cottage borders. There are nearly twenty
varieties of this species, characterized by the

tints of yellow, red, purple, and dark purple,

approaching to black. They are easily raised
'

from seed, and will grow in any common garden
soil.

The Hydrangea. Natural family saxifrarjea;,

or hydrangem ; dccandria, digynia, Linniciis,

This is a genus of marsh or aquatic plants, and

hence the name is derived from a Greek com-

pound signifying water-vessel. Four of tho

known species are natives of America; and one,

the garden hydrangea (h. hortensis), is exten-

sively cultivated in the gardens of China and

Japan, although it has not been hitherto found

in a wild state. It was introduced into the

gardens of Kew, by the late Sir Joseph Banks;
and for a long time was a fashionable and

favourite plant from the great beauty and size
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of its (lowers. It lias now somewhat waned in

public esteem, and given place to other novelties.

1 1 is a shrubby, deciduous plant, witli elliptical

leaves, narrowed at each end, and tootlied, Tlie

flowers are monstrous, and almost al \va3's ban-en;
and the petals have the peculiarity of changing
tlieir colour, according to tlieir age, and the

nature of the soil. It is decidedly an aquatic

plant, and one of large size, will consume in

warm weather ten or twelve gallons of fluid

daily. It has been supposed that certain chemi-

cal agents, especially those of an alkaline and

aluminous nature, when mixed with the soil,

Iiave tlie effect of changing the colour of the

petals from a pink or rose colour, to a deep
blue and purple. Accordingly, it has been found

that the yellow loam of Hampstead heath, and
some other places, and some sorts of peat earth,
are found to produce this effect, probably from

containing a portion of sulphate of aluminum.
Dr Daalen of Antwerp found that turf ashes,
and still more effectually the ash of the Norway
spruce, the wood generally used as fuel by liim,

applied to the roots of hydrangea, produces the

blue colour of the petals. A Russian gardener
has found that the finest blue is produced by
planting the hydrangea in a mixture of claj',

and a peculiar sort of bog earth, which is found

in the neighbourhood of St Petersburg!!. The
two soils are intimately mixed, and are passed

through a fine seive. Another mode practised

by the same gardener, is to add one table-spoon-
ful of alum, to as much common garden earth

as will fill a moderate sized pot; but the blue so

produced is never so perfect as that from the

bog earth and clay. Busch also asserts, that the

blue colour can be produced by watering the

young plant the summer before flowering, with
alum water. According to another authority,

by putting the plant into a pot containing a

mixture of sandy loam, and fresh sheep's dung,
and watering with an infusion of that dung,
the same effect will be produced. A mixture of

oxide of iron in the mould, is also said to impart
the blue tinge.
The hydrangea is propagated by cuttings; and

in order to have a succession of young plants
each year, in the beginning or middle of July, a

certain number of shoots with three or four

joints, are to be selected, cutting them off close

to the joint, which is at the bottom of the shoot.

These are to be planted in rich earth in a warm
border, and covered with a hand glass; they
should be shaded during the middle of the day,
and sprinkled with water two or three times a
week in the evening, so as to keep them always
moist, the glass being kept close over them at

all times. By the end of August they will be
well rooted, and then, or early in September,
they must be put singly into small pots, and

placed under a frame, which at first must be

shut up close, and if assisted by a tempeiate

licat, so nnicli the better. In the frame they
are to be shaded and watered regularly till the

middle of October, wdien they are to be taken

into the green-house for the winter, where they
should be watered almost once a week. In May
or June following, they may be planted out into

a bed of rich mould in the open gi-ound, to

remain there till September, when they are again
taken up and potted, and treated as in the pre-

ceding winter. Instead of turning them out

again next spring, they may be retained in pots;
but they must be shifted twice during the sum-
mer. By either method strong plants will be

formed, fit for forcing or turning out in the

succeeding spring. They will thrive in open,
warm borders, and endure the winter if the roots

are protected from frosts. They should be sup-

plied abundantly with water, especially at the

period when they are coming into bloom. The
most approved soil is a compost of loam and

bog earth, or leaf mould, with a little sand well

incorporated together. In this they will pro-
duce red flowers. If blue are desired, a mixture
of Hampstead loam, or wood ashes, or alum, or

oxide of iron, as already mentioned, is to be

used.

This plant may also be propagated by layers,

using the same process as that directed for car-

nations. The oak-leaved hydrangea Ch. qiierci-

folia), is also an elegant plant. It is a native

of Florida.

Calceolaria, or Slipper Wokts. Natural

family scrophularinece ; diandria, monogynia, ol

Linneeus. This genus of pretty green-house
flowers came originally from Chili and Peru,
and have become great favourites with the public.
The corolla is pouched at the lower extremity,
and assumes a form not unlike a common slipper;
hence their name has been derived. There are

numerous species and varieties.

6'. corymhosa and paralia are herbaceous

plants, of great beauty, but somewhat difficult

to propagate. C. hicohr, and other branching

shrubby kinds, are of easy culture. These may
be raised from seed sown in spring, or from cut-

tings, first put into a hot-bed early in the season,
and then planted out into warm borders. Some

hardy kinds will stand the winter if protected

by shelter; and others of the shrubby kind may
be trained as standards.

Fuchsia. Natural family santalace<r; octan-

dria, monogynia, of Linnaeus. The fuchsia is

so named after Leonard Fuch, a German botanist.

It is a native of Chili and Mexico, and was

recently introduced into this country. The
handsome form of the pendant flowers, their

vivid colours, and the numbers which succes-

sively during the greater part of the season
adorn the branches, render this flower a beautiful

ornament of the conservatory or parlour win-
4 F
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dow. There arc several species, and numerous
j

hybrids and varieties. The scarlet fuchsia (f.

coccinca), has the leaves in threes, and serrated;

the peduncles axillary, and one-flowered. F.

gracilis has the branches slightly downy, the

leaves opposite and smooth, the flowers much

longer than the leaves. F. excorticata has the

leaves ovate, and placed alternately. The box-

thorn leaved (f. Ij/cioides), has ovate, lanceolate

leaves, generally in threes, and the sepals reflexed.

All are easily propagated by cuttings. These

are to be first raised in the green-house, and

then transferred into pots, where they may be

kept for two or three years, till they have

acquired the size of shrubs, when they may be

turned out into the open air at the commence-
ment of summer, and removed again to the

green-house in winter. One of the hardiest

species (/. virgata), will thrive well in the open

air, in a warm sheltered exposure.
When fuchsias attain the height of four or

five feet, they become splendid ])lants, and afford

a succession of beautiful flowers. Tlie flowers

of the longiflora are remarkable for their great

length.

Geraniums, or PELAnooNiuMs. Natural family

geraniacete; monodelphia, decandria, of Linnicus.

This genus obtains its name from the Greek

word signifying cranes hin,\he seed capsule, with

its beak, bearing a resemblance to the long bill

of the crane. Many of the species are European
plants, and are mere weeds; most of the green-
house species are from the Cape of Good Hope.
There is great diversity in the form and habits

of the different species. Some have tuberous

roots; while others are devoid of tubers. Some
are devoid of stem, or have an herbaceous or

half shrubby stem; the leaves are simple, pin-

nate, or decompound in the stemless kinds; or

entire, toothed, lobed,or pubescent in the shrubby

species; and generally odorous, especially when

pressed between the fingers. In the majority
of geraniums the flowers are odourless, especially
those of the more showy kinds; while some of

the simpler, and more unpi'etending blossoms,
diffuse a grateful odour, especially during night.
The most beautiful flowering geraniums, or

pelargoniums, as they are sometimes called, are

hybrids, which have been obtained by crossing
different species, as first practised by Sweet. Tlie

flowers are of various colours, white, blueish

pink, purple, orange, scarlet, crimson, all of

various shades and depths.
Geraniums are usually propagated by cuttings;

but all the kinds ripen their seeds in this country,
and these, when sown, frequently produce new
varieties.

Most of the plants usually flower in spring, or

early in summer; and if the seed is ripe by mid-

summer, it inay be immediately sown in pots
of light rich earth. These pots are to be placed

in agentle hot-bed, and shaded. The plants will

soon make tlieir appearance, and should be trans-

planted singly into pots as soon as they show
two proper leaves. If kept under a frame,
several will flower in the following spring and

summer, and the remainder in the following
season.

Tlie shrubby species grow most readily by
cuttings. Tliese should be taken off at a joint

where the wood is beginning to ripen, laid in

the shade for an Iiour or two till the wound

heals, and then planted in sandy loam, and

])laced in a gentle heat. The hardier sorts will,

however, strike freely in the open air in any

shady situation, without being covered with a

glass. Cuttings of tlie roots of many species

also strike readily; and the fibrous rooted sorts

may be multiplied Iiy simply dividing the roots.

From the latter end of Marcli till the middle or

end of July, cuttings of all the common kinds

may be put into the ground with success.

The soil best suited for geraniums is a rich

light mould, equal parts of sandy loam, and well

rotted dung, in a little leaf mould and snnd. As

they are rapid growers, tlie pots require to be

examined in spring and autumn, and the roots

and top reduced, or the plant shifted into a larger

pot. In general, the shrubby sorts should be

Icept low and bushy, by pruning; for when

they are allowed to grow tall and straggling,

they are very unsiglitly, and besides, do not

throw out so many flowers. Some of the her-

baceous sorts may be considered as frame plants,

but the greater number require the green-house;
and some of the very succulent sorts do best in

the dry stove.

Wlu'ii an extensive collection of geraniums
is ke])t, it is recommended to have a house

entirely devoted to their culture, with a roof so

constructed as to admit as much light as possible;

the stage over which the plants are placed should

also be near the glass, and there should be ample
means for giving air and heat. Most of tlie spe-
cies require rather more heat during winter

than evergreen woody exotics from the same

climates; otherwise they are apt to lose their

leaves, and to rot at the points of the shoots.

To prevent this, heat sliould be given in the day
time, and air admitted; and whenever any leaf

begins to decaj', it should be removed. The
hardier plants may be placed in the open air

during the summer, taking care to remove them

during hfiavy rains, whidi is apt to destroy their

flowers.

The finer and more delicate sorts should, how-

ever, be kept in the house, allowing them free

air l)Oth daj' and night. In warm and sheltered

situations it is usual to plant out some of the

hardier species into the open borders, in April
and May. These will grow vigorously, and

afford a profusion of flowers until the commence-
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mcnt of winter, when the plants may either be

protected in their situations from the frost by
plenty of litter or mats; or they may be removed
into pots, and placed under cover. It is even

found that if the plants are taken up, cleared of

tlieir stalks and fibrous roots, the wounds made
in doing this healed by exposure in a dry place;
and afterwards the roots deposited in layers in a

mass of sand, and then placed in a cellar, or

otherwise excluded from frost, they will retain

their vegetative power through the winter, and

grow vigorously when rei)laiited in the open air

in spring. Or, according to another method,
a stock of rooted cuttings may be thickly planted
in pots, and preserved in the house during the

winter, and in spring planted out separately.
AmericanAloe* (agaveAmericana). Natural

family hromeUacem; hexandria, monorjynia, of

Linnseus. This is a celebrated and splendid

plant, a native of South America. It is a suc-

culent plant, without stem, the leaves being
radical, spiny, and toothed. The flower rises

to several feet in height, liearing a number of

large and splendid flowers. There is a variety
with striped foliage, and occasionally these stripes
are of different shades, of white, yellow, and
red. It has been completely acclimated in Sicily,

Calabria, Spain, Portugal, and the West India

islands, where it grows wild in abundance, form-

ing hedges. It is also much used in France,

Germany, and Britain, grown in vases to adorn

apartments, or the conservatory. It was at one
time a prevailing idea, that this plant only
flowered once in a hundred years; this is now
found to be a popular error. In cold climates,
and with ordinary culture, tliere are certainly

long intervals between the times of its inflor-

escence; but when it obtains sufficient heat, and
receives a culture similar to that of the pine

apple, it is found to flower much more frequently.
In Jamaica, the leaves have been used as a sub-

stitute for soap. For this purpose they are cut

off and passed through the rollers of a mill, with
their points foremost. The juice which flows

out is conducted into wide shallow receivers,

through a coarse clotli or strainer, and is tlien

exposed to the sun till the watery part is eva-

porated, and the remainder is reduced to a thick

consistence. It is then made up into balls with

wood ash ley; and in this state will lather with

salt water as well as witli fresh. A soap may
also be prepared by pounding the leaves in a

wooden mortar, and then expressing the juice,

which is then to be evaporated to a proper con-

sistence in the sun, or by boiling. One gallon
of juice thus prepared, will yield about one

pound of a soft extract. The juice in both these

ways, must be carefully strained; and the extract

must never be combined with tallow, or otlier

*Sceri.-itc.\ir.

greasy materials. The leaves are also used for

scouring pewter, and other kitchen utensils, and

floors. The inward spongy substance of the

decayed stalk is employed as tinder. The fibres

of the leaves, separated by bruising and macer-

ating in water, and afterwards beating them,

maybe spun into a strong, useful thread. There

are several species of the agave, all of which

very closely resemble each other.

Adam's Needle (yucca).* Natural family,

liliacece; hexandria, monogpiia, of Linnaeus.

There are several species of this genus, all re-

markable for the splendour of their flowers; the

most majestic are the y. gloriosa, sttperba, and

augnstifolia. In general appearance, the plants
resemble the aloe tribe. The gloriosa, when in

blossom, presents a flower stalk from six to eight
feet in height, and covered with hundreds of

large white depending flowers, which blow in

succession, affording one of the most splendid

examples of an ornamental plant that can be

conceived. They are natives of America, and

have been acclimated to this country. They
grow slowly, however, in the open air, and do

not flower often. They are, however, of easy
culture in the conservatory, and are propagated

by new shoots, which spring up from the root.

Gloriosa (Sitperla and Simplex). These

plants are so named from the splendour of the

flower. They belong to the same natural family
as the yucca, and are natives of the East Indies.

They require great management in order to

flower freely. According to Sweet, when the

stalks and foliage have decayed in the autumn,
and left the tuberous root like a weU ripened

potato in a dormant state, the pot containing it

must be removed from the hot-bed to a dry

situation, at some distance from the fire; all the

warmth at this time necessary being merely
what is sufficient to keep the earth in the pot
free from damp, and to prevent the waterings of

the house or other moisture, from falling on the

earth in the pot; it should be covered by invert-

ing upon it another pot of the same size, or if

larger, it will hang over its edges, and more

effectually exclude the wet. If the roots are

small, two or three may be placed together in

the same pot, whilst in their dormant state; but

if they are thus shifted, the mould must be well

shaken down in the pot, in order to prevent the

access of air to them. The old mould in which

they grew, must also be used; for fresh earth or

sand, would stimulate them to move too early.
About the second week in March the roots must
be replanted, putting one or two, according to

their size, into pots measuring six inches over.

The best compost for them is fresh loam, mixed
with an equal quantity of peat mould, of good

quality. The roots are to be covered about two

* See Plate XII.
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inches deep; and care must be taken not to break

them, unless nature lias shown where it is prac-

ticable to divide them easily. The pots, when

filled, must be plunged into the bark bed, where

the heat should be equal to 95°. At first, water

is to be given very sparingly; and though, as

they grow, they will require a more liberal

supply, yet it is necessary at all times to be very
moderate in giving it. The heat must be well

kept up, and as the roots extend they must be

supported. Under such treatment, a plant has

been known to grow ten feet in the course of a

season, with numerous blossoming stems upon
it. The flowers are at first green; and they
afterwards assume those beautiful yellow tints

for which they are so much celebrated. The

plant is readily propagated by dividing the

roots.

Stapelias. Natural family asclepiade<e; pen-

tandria, digt/nia, of Linnteus. This family of

326.

Wart-Flowered Stapella.

plants grows at the Cape of Good Hope. They
liave diminutive, succulent stems, without leaves,

with proportionally large, curious flowers, whose

odour is frequently very disagreeable. Yet, from

their singular forms, the plants make a curious

variety in the conservatory. Tliere are several

genera, and numerous species, almost all natives

of Africa. They were first introduced into the

gardens at Kew, by Masson, about the end of

last century. Some of the species are used as

articles of food by the native Hottentots, and by
the Dutch settlers at the Cape, in the form of a

pickle. They thrive best in a sandy loam, mixed

with old lime or brick rubbish. If planted in

a richer soil, they will thrive lietter for a time,

and produce larger flowers; but then they are

veiy apt to rot off, iiarticularly if watered too

freely. Indeed, they require very little mois-

ture, except when they are in flower, when
water may be given more freely. They are

readily propagated by cuttings. These should

be laid to dry in the stove till they begin to

shrivel, and if planted in this state in pots, they
will root in a very short time. If i)lanted im-

mediately on separation from the stem, and

when full of juice, they are very a))t to rot.

Marvel of Peru Cmirabilis dichotoma, and

jalapa). Natural family nyrto/72nc«/ pcntandria,

monogynia, of Linnaius. This is one of the

most fragrant of flowers, and has the singular

property of expanding during the night. On
these accounts it has received its names; having
been first called by Clusius admirahilis, and by
Van Royen, nyctago, or night-blowing. M. dicU-

otoma is called the four o'clock flower in the

West Indies, from the flowers opening regularly
at that time of the afternoon. The common

marvel, (m. jalapa), of which there are several

varieties, will gi-ow in this country in warm
sheltered bordei-s, and forms a very pleasing and

ornamental flower. In order to have it in per-

fection, it should be sown in pots in the green-

house, and then planted out into a sunny shel-

tered border. The roots are large and tuberous,
and if taken up and treated in a similar way as

directed for dahlias, and planted out in summer,

they will flower perennially. These roots, when
washed and dried, are reduced into powder, fonn-

ing a substance similar to jalap, and possessing
similar purgative properties.
The Rafflesia Arnoldi. This flower, of

which a figure is given at page 170, is one of the

most extraordinary productions of the vegetable

kingdom. It is a parasitic plant, a native of the

island of Sumatra, and was discovered there in

the year 1818, by the late Dr Arnold. He found

it in a jungle or thicket, growing close to the

ground, underneath the bushes, and attached to

the roots of a species of cissas. The plant con-

sists of a flower only, having neither leaves,

branches, or roots. This flower however, is of

gigantic size, measuring a yard across. The

petals, which are roundish, were twelve inches

from the base to the mai-gins, and at their inser-

tions about a foot separate from each other.

These petals are from aquarter to three-fourths

of an inch thick, and the nectarium was calcu-

lated to be of such a capacity as to hold twelve

pints. It appears to take its origin in some

crack or hollow of the stem, and soon shows

itself in the foi-m of a round knob, which when
cut through exhibits the infant flower enveloped
in numerous bracteal sheaths, which successively

open and wither away as the flower enlarges.

A singular change takes place iu the vessels of

the root, or stem of the tree on which it grows,

their ramifications are multiplied, and they take

a direction so as to unite with, and accommodate

themselves to the base of the parasite, to which

they convey nourishment. The general appear-

ance of the flower resembles the stapelias, and

like them its smell is foetid. It is dioecious and

supposed by Brown to belong to the natural

order asarhiie. There have since been disco-

vered other species of much smaller dimensions.

Venus Fly Trap. Dionea muscipula; dccav-

dria, monogpiiay of Linnaeus. This is a plant
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more curious than beautiful, a native ot Carolina.

The root is scaly, nearly resembling a bulb, and

not prolific in fibres. The leaves have the petiole

winged, like the orange; and the extreme part,

which may be called the proper leaf, is formed

into two halves, which move on a central hinge.

Venus Fly Trnp.

and fold up and contract on the slightest contact

with any substance. The edges are beset with

spines, and the surface is covered with aglutinous

mucilage. The flowers grow in a corymb,

resembling an umbel. When flies alight on the

extremities of the leaves, the contact of their

feet produces sufficient irritation to make the

two halves contract suddenly and firmly, by
which the fly is crushed and pressed to the

glutinous sides, to which it is fixed until it dies.

LiuntEus affirms, that when the entrapped insect

ceases to struggle, and is quiet, the leaf opens
and permits it to escape; while Ellis, on the

other hand, says, that the lobes never open
again so long as the animal continues there. He
thinks it prolwble that a sweet liquor discharged

by the red glands, tempts the insect to its de-

struction; and adds, that if a straw or pin be

introduced between the lobes, they will grasp it

as fast as if it were an insect.

Tliis plant is rather difficult to raise. Accord-

ing to Sweet, it thrives best in a pot of sjihag-

num, with a little mould at the bottom of the

pot, and placed in a pan of water. In all cases,

it is necessary that the plants be supplied with

fresh cool air.

Wateu Li i.y. Nj/mphca; polt/andria, monopt/nia,
of Linna;us, This genus contains several beau-

tiful species, which are a<|uatic plants, gi-owing
in ponds and slow ninning streams. The com-
mon water lil}' (n. alba), has broad showy
leaves, which float on the surface of the water;
and a large white flower, with numerous jietals,

so as almost to appear doulile. It rises out of

tlie water and expands about seven o'clock in

the morning, and closes again about four in

the afternoon, reposing on the surface tJJ] it

again expands in the morning. The roots have

an astringent, bitter taste, and are used in the

highlands of Scotland and Ireland to dye cloth

a dark brown or purple.
The lotus resembles the common water lily,

only the leaves are toothed at the edges. It is a

native of the hottest parts of India, Africa, and

America; and is abundant in the ponds and rivers

of Jamaica. The banks of the Nile are famous

for this plant, which grows during the time

the country is under the annual floods of the

river.

The Common Yellow Naphar (n. lutea), is

another aquatic plant, which has a very beauti-

ful appeai'ance in artificial ponds.
All these plants are easily reared either in

ponds or in pots of water, with a few inches of

soil in the bottom. They are propagated by
dividing the roots, and by offsets fi-om the bul-

bous species.

The Sacred Bean of India is supposed to be

the nelumbium speciosum, a large petalled and

splendid aquatic plant.* It is a native of both

the East and West Indies, China, Japan, and

Persia, and Asiatic Russia. According to Thum-

berg, it is esteemed a sacred plant in Japan, and

pleasing to their deities ; the images of their

idols being often represented as sitting on its

large leaves. The long stalks are used by the

natives as an article of diet. Loiireiro mentions

tliat it abounds in muddy marshes in India and

China, and is cultivated in large handsome pots
in the gardens and houses of the mandarins

;

that there is a variety with the flower of a pure

white, and another with a veiy beautiful lux-

uriant flower, having about one hundred large

petals, white or rose-coloured. Both root and

seeds are esculent, saj)id, and wholesome. The
Chinese call it lien-wha, and the seeds and slices

of the hairy root, with the kernels of apri-
cots and walnuts, and alternate la3'ers of ice, were

frequently presented to the British Ambassador
and his suite at breakfasts given by some of the

principal mandarins. The Chinese have always
held tliis plant in such high value, that at

length they regarded it as sacred. That charac-

ter, however, has not limited it to merely orna-

mental purposes, for the roots are not only
served up in summer with ice, l)ut they are also

laid up in salt and vinegar for the winter. The
seeds are somewhat of the size and Ibrm ot an

acorn, and of a taste more delicate than that of

almonds. The ponds are generally covered with

it, and exhibit a very beautiful appearance when
it is in flower ; and the flowers are no less fra-

grant than handsome. Sir George Staunton

remarks, that the leaf, besides its common uses,

has, from its structure, growing entirely' round
the stalk, the advantage of defending the flower

*
Shuitly uUiidca to, p. 2;0.
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and fruit arising from its centre from contact

with the water wliich miglit injure them. He
also remarks, that the stem never fails to ascend

in the water from whatever deptli, unless in case

of a sudden inundation, until it attains the sur-

face, where its leaf expands, rests, and swims

upon it, and sometimes rises above it. This

plant bears tlie rigorous cold of tlie Pekin win-

ter, tliough it is reared with difficulty in Euro-

pean stoves. It often grows spontaneously in

China, and is propagated in the open air with

ease, both from seed, and by tlie root. The
Cliinese have many varieties of it. It is said

that from the root of this plant the ancient

Egyptians prepared tlieir colocasia, but the ncl-

umbo is no longer found in that country, from
which some naturalists infer tliat it never was

indigenous there, but cultivated by the inhabi-

tants with extreme care. The ancient Romans
made repeated efforts to raise it among them
fi'om seeds brought out of Egypt ; and the

modern attempts to cultivate it in Europe,

though with tlie assistance of artificial heat, sel-

dom have succeeded. In this country it is gene-

rally grown in large tubs, with a few inches

depth of water over the surface of the mould.

CHAP. LIV.

ORNAMENTAL SHRUBS, HEATHS, &C.

The varieties of shrubs and small trees suited

as ornaments for the garden, either from the

beauty of the foliage, or the size and splendour
of the flowers, are nearly as numerous as those

of herbaceous plants. We proceed to describe

some of the most remarkable of these.

The Rose. We have already alluded to the

rose as a medicinal plant, (p. 630), and are now
to consider the several species and varieties, as

the most agreeable ornaments of the flower

garden. From the earliest times the rose has

been celebrated as the chief of flowers, and has

been familiar among all the civilized nations of

Europe and Asia. It is to be seen in all its

varieties, from the cottage garden up to the pre-
cincts of the palace. The name is derived from

the Latin word signifying red. There are various

species, although botanists are not agreed as to

their number. Some have, however, supposed
all the European species to have originated from
one source, while others divide them into numer-
ous species and varieties. Lindley enumerates
not less than one hundred species and varieties;
and Miss Lawrence has published ninety jdates
of roses, figured from natural specimens. Several

splendid works have also been published in

France and Italy descriptive of this genus.
Lists of from three to five hundred sorts are to

be found in some of these workst indeed, new

varieties are raised both in France and Britain

every year. The usual colours are scarlet, pink,

variegated, white, purple, and yellow.
The most common species are the Chinese, or

monthly rose, the cinnamon, the damask, the

evergreen, or Ayrshire rose, the blush, the

white, the moss, the dog rose, and the common

cabbage rose. The earliest flowering rose is the

monthly, which in mild seasons, and under the

shelter of a wall, will sometimes flower in the

beginning of April; the next is the cinnamon,
which flowers in May; the damask in the end

of May or first of June; the blush, York and

Lancaster, Provence and Dutch hundred-leaved,
in June, July, and August. The Virginia and

musk roses are the latest European sorts; they
flower in September, and in shaded situations,

will sometimes continue in bloom till the middle

of October. But the earliest rose is also the

latest, and generally continues flowering till

interrupted by frost.

The rose may be propagated by seed, by layers,

or cuttings, and by budding. Most of the spe-

cies, in their state of nature, are found growing
on a sandy, and rather poor soil, except those

which are natives of woods, where the soil is

richer, and more moist. But for cultivated

roses, especially the double flowering kinds, a

rich loamy soil inclining to clay is the best.

They also require to be liberally supplied with

water. All the varieties of the cultivated rose

are double or semi-double, that is, their organs
of fructification are converted into additional

petals, or the petals are otherwise greatly mul-

tiplied. The vicinity of large towns, where the

air is confined and vitiated, is very inimical to

the rose; indeed, no species will thrive in such

situations.

In raising from seed, the hips are to be gathered
in October or November, when they are ripe.

These may be preserved whole during the winter

in a dry situation; or the seeds may be rubbed

out immediately on gathering the hips. The

seeds require to remain one year in the soil before

they vegetate; so that if they are sown in Feb-

ruary or l\Iarcli, they will come np in the fol-

lowing spring. The seed should be put into a

soft moist soil, composed of equal parts of sand

and vegetable mould, in a shady situation, and

covered with about half an inch of soil. They
should afterwards receivearegular supply of water

till the plants have come up, and attained a few

inches in height. Early in the second spring

they may be transplanted in rows, a foot apart

every way; and a year afterwards, again trans-

jdantcd to a greater distance asunder. Hence

they may remain till they flower, which varies

in different sorts from the third to the fifth

year; .but most commonly during the fourth

summer.
To increase the chance of new varieties, various
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species shouM be congregated togetlier, so that

tlie seed-beai ing plants may have a cliance of

crossing with different sorts. Or tlie method of

Mr Knight, employed in other flowers, might bo

[jractised; that of exti-acting tlie stamens from

the flower, and dusting the stigma with pollen
from the anthers of other plants.
The common mode of propagating by layers,

is to lay down the young shoots of the preceding
summer late in autumn, or early in the succeed-

ing spring, when rooted plants will be formed

by the next autumn. It is found, however,
that if the same shoots are laid down when the

]>lant is beginning to flower in July, they will,

with a few exceptions, produce roots, and be fit

to remove the same autumn, by which a whole

year is gained. It is even found that the tip

of the fixed layer itself may, in some kinds of

rose, be again layed; and this secondary layer
will have roots formed to it in the same season.

Such sorts as do not root in one year, as the

moss rose, and some others, must be left on the

stools till the second autumn. But layers made
when the shoots are in a growing state, and fur-

nished with healthy leaves, root much more freely

than shoots with ripe wood. After the plants
are removed from the stools, they are planted in

nursery rows; and in a year, the blossom buds

having been carefully pinched off^ from the first

laying down, they will be fit for removal to their

final destination. The stools are then to be

pruned, and the soil dug and manured. An

improved method of laying roses is suggested
in the Gardener's iMagazine. A slit is to be

niade with a knife up the centre of the inlaid

portion of the wood of the layer, aiid a small

jilece of stone or wood is introduced to keep the

slit open. In this way the rooting is greatly
facilitated.

Many of the common kinds of roses may be

rapidly multiplied by cutting off^ the suckers

which spring from the roots, and planting them
out at once: or cuttings of the young wood may
be taken and put into the ground; and in some

species, as the Indian and China roses, they will

strike freely.

Budding is resorted to chiefly for the rarer

sorts, and such as are of difficult propagation by

laj'ers; for it is found that plants so procured,

even tliough on hardy enough stocks, are less

durable than those raised otherwise. This pro-

cess has of late become very common in the for-

mation of standard stems, with varieties of roses

growing from them. This is a modern inven-

tion, supposed to have originated in Holland,
from thence copied in Paris; and about the begin-

ning of the last century adopted in Britain.

These may be rendered highly ornamental to

parterres and borders. The stocks are fonned

of the tree rose, the dog rose, or any other

strong and (all-stemmed species. These stocks

may be from three to seven feet from the ground.

One remarkable stock in the Paris garden is

fifteen feet high; and there are others of similar

dimensionsatMalmaison, and thegrand Trianon.*

'J'he stock is procured from a wood or copse, and

may be budded the same season in which it is

transplanted, or in the following spring or sum-

mer.

Generally, two buds are inserted on the

opposite sides of the stock; but sometimes three,

four, or a dozen, in alternate positions, on the

upper six or twelve inches of the stem. Every
stock is supported by a rod, which should reach

a foot or eighteen inches higher than the situa-

tion of the bud; to this rod the stock is tied,

and afterwards the shoots from the inserted bud,

which would otherwise be liable to be injured

by high winds. The buds inserted may be of

all the different varieties; they will gro* out

freely, and flower, and thus afford a rare and

interesting assemblage.
The Parisian gardener having the advantage

of finer stocks, and a better climate than can be

obtained in England, produces superior and

cheaper plants, which are exported along with

other roses in great profusion into this country.

In rosaries, the usual practice is to introduce

but one plant of each sort; and the varieties

nearest akin to each other are grouped together,

by which their distinctions are made more con-

spicuous. Sometimes compartments are formed

of particular species, as the Scotch, Chinese,

yellow rose, or others, which has a pleasing

effect. An elevated rock work in the centre,

bound with creeping roses, also forms a pleasing

varietj'; or, hedges of roses may be formed with

standard roses, interspersed at regular distances.

To produce vigorous and beautiful flowers,

some attention is necessary in the treatment of

roses. The old wood should be annually pruned

off, and the young shoots thinned and shortened,

according to their strength, or according as

number or magnitude of flowers is wanted.

Those plants which throw up numerous suckers,

require to be taken up every three or four years,

the roots reduced, and the offspring planted for

new plants; at the same time, that part of the

old soil about the roots is replaced with fresh

mould. When pruning is performed in early

spring or winter, the points of the shoots of the

more delicate sorts are apt to die. This process

then, should lie practised on such sorts in the

month of June. The most usual time of prun-

ing and dressing, is immediately after the blow

is over. When very large roses are wanted, all

the buds but that on the extreme point of each

shoot, should be pinched off as soon as they
make their appearance; while at same time a

liberal supply of water is given.

* Loudon.
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The rose is peculiarly liable to the attacks of

the plant louse (aphis roscej, a small green

insect, wliich burrows in the leaves, and extracts

the juices of the plant. Sometimes these exist

in such myriads, as to completely destroy the

leaves. They commence with the first buds in

February, and many generations are succes-

sively propagated during the season. They are

very difficult to eradicate. Hand picking early
in spring, and washing the plants with lime

water and tobacco juice, are recommended.

Another insect, the cpiips roscF, attacks the bark

of many roses, especially the sweet brier and

Scotch rose. These insects, by burrowing in

the bark, cause excrescences, or rose galls,

similar to those found on the oak. These were

formerly employed in medicine, under the name
of bedeguar.

AIT roses are not odorous. The most fragrant
are the common cabbage rose, the white rose,

and musk rose. The mode of extracting the

oil or attar of roses, has ah-eady been mentioned,

(p. 637). The sweet brier rose is remarkable

for the agreeable fragrance of its leaves, which

becomes very perceptible after a shower.

The Myrtle (myrtus). Katural family

mt/rtacete ; icosandria, monorjynia, of Linnseus.

This is a plant celebrated and esteemed since the

time of the ancient Greeks,who called it murtos,

from the perfume of its leaves. The common

myrtle fm. comnmnis), is a native of the South

of Europe, and has been a popular shrub in

English gardens from a remote period; for even

before the invention of gi-een-houses, it appears
to have been preserved throughout our winters

by covering it up, or removing it Viithin the

shelter of a house. It is an elegant evergreen

shrub, with handsome, deep green, shining leaves,

which, on being pressed by the fingers, emit an

aromatic odour. The flower is white, small, and

handsome. The ancients dedicated the myrtle
to Venus, either on account of its elegance and

fragi-ance, or that it grew in situations near the

sea, the birth place of that goddess. The blood-

less victors at the Olympic games were crowned

with wreathes of myrtle; and it was the symbol
of authority for magistrates at Athens. Both
the branches and berries were infused in wine;
and the latter were employed in the cookery of

the ancients. It was also a medicinal plant,

although disused in modern practice.
There are several varieties of the common

myrtle; as, the bi-oad-leaved, box-leaved, Italian,

Portugal, orange-leaved, rosemary-leaved.
It is of easy culture in the green-house, or

even in common apartments, and is readily pro-

pagated by slips. In warm sheltered borders,
it will also thrive in the open air, but requires

protection in severe winters.

There are several other species, natives of the

West Indies and China.

The Sumach-leaved (in. coriacea), a native of

Ilispaniola, and sometimes called the wild cin-

namon, is a very elegant tree, with a handsome

ash-coloured straight trunk, and pyramidal
head. It is of slow growth and flowers late,

twice a year. 'I'he bark has an ai'omntic quality,

and in old trees it becomes white, and sejiarating

from the trunk hangs down in shreds. The tim-

ber is of a red colour, very hard and fit for mill-

work. The berries, which are about the size of

peas, and possessed of a very agreeable aromatic

taste and odour, are used for culinary purposes.

Jasmine. Natural iwnWyjasminew; diandria,

monogynia, of Linnaeus. This is a genus ofpretty

shruljs, fiimous for the odour of the flower. Sev-

eral species are natives of India, one or two of

the south of Europe. The common jasmine
has been from remotest times a great favourite

in gardens, the modest white starlike flower

contrasting well with the deep green of the stem

and leaves. The flowers are highly odoreus, and

yield by distillation an essential oil, having the

same odour. It is not known from what country
it originally came, but according to Gerarde, as

far back as 1597 it was in common use as a

wall-shrub, and for covering arbours.

The Single Arabian (j. sambacj, is highly

prized in India, where it is a native, for the

exquisite fragrance of the flowers. It grew in

Hampton Court gardens towards the end of the

seventeenth century, but was lost there, and

was known in Europe only in the garden of the

Grand Duke of Tuscany, at Pisa, where, acoord-

ing to Evelyn, the plant was placed under guard
that no cuttings might be purloined. In 1730,

a plant was sent to Miller, and it is now a com-

mon greenhouse shrub in this country. The
Italian jasmine is also very odoriferous, and

plants of it are obtained from Genoa along with

orange trees. The Hairy Indian (j. hirsutumj,
attains the height of a tall tree, whose sweet-

smelling flowers open during the night and fade

at sunrise. All the species are easily reared and

propagated from cuttings, which root readily

under a hand-glass. The best soil is a light

loam with an admixture of peat.

Privet fligustrum). Natural family oleinas;

diandria, monogynia, of Linnseus. This is a

well known garden hedge plant, for which pur-

pose it is well suited from its pliancy under the

shears. In its cultivated state it becomes an

evergreen, although when found growing wild

in woods and hedges, it is generally deciduous.

Like most plants which have been long culti-

vated, it varies in the form of its leaves, flowers,

and fruit. The ben-ics remain on the branches

during winter, forming elegant purple clusters,

and are not eaten by liirds generally, unless in

very severe winters when nothing else can be

procured. The privet is a very hardy plant, and

will thrive in almost any soil or situation—in
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the smoke of cities, in the shade, or under the

drip of trees ; although in order that it may pro-

duce good flowers, it requires an open situation.

It is browsed on by cows, sheep, and goats, but

horses refuse to eat it. In tlie varieties, tlie

leaves sometimes grow by threes, and are

enlarged at the base, and variegated. Sometimes

there are three or four stamens instead of the

natural number, which is two. The colour of

the berries also varies from purple or black to

white and yellov^. A rose-coloured dye is pre-

pared from the berries, which with alum imparts

to wool or silk a durable green. Two species of

moths, the privet hawkmoth (sphinx liffustri,J

and the phalosna syringaria, feed on it in their

larva state, and it is said that the common blis-

tering fly also frequents this shrub. The Chinese

privet or wax-tree produces from its berries a

kind of vegetable wax, somewhat resembling
that from the myrica cerifera.

The Berbbrrt. Berberis vulgaris ; Hexan-

dria, monogynia. This is also a common and

useful shrub, and when covered with blossom in

spring or fmit in autumn, forms no mean orna-

ment to the garden or lawn. The leaves are

ovate, of a light yellow, or bluish green, and

when chewed afford a pleasing acid taste. The

odour of the flowers is too strong when near, but

pleasant at a little distance. The berries are in

one variety purple, in another white. They are

powerfully acid, and are employed either as a

pickle for garnishing dishes, or boiled with sugar
fonn a pleasant jelly, which is used as a sweet-

meat, or occasionally in medicine, as a cooling

astringent in febrile diseases. The roots and bark

are employed as a dye, and impart a yellow
colour to linen or leather. Sheep, goats, and

cattle, feed on its leaves, and insects of various

kinds frequent the flowers. One of these, the

(scidium berberidis, its particular inhabitant, is

supposed by some to carry from this flower a

peculiar dust, which falling on growing corn

gives rise to rust. This has been, however,
doubted by others, and the rust assigned to

the growth of a minute fungus. Linnaeus and
Smith have remarked, that the anthers of the

k

berberry are so sensitive as to explode when
touched by the feet of the common bee, by which
the pollen is scattered on the stigma. There are

several other species besides the common ber-

berry, all of which ai-e very ornamental shrubs,
such as the clustered, the Nepal, the holly-
leaved.

Clematis, or Virgin's Bower. Natural family,
ranuTuyulacece ; polyandria, polygynia, of Lin-
nsus. This is a very xiseful and oi-namental

genus of climbing shrubs, of rapid growth, free

flowerers, and some of them highly odoriferous.

The favourite species are the large flowered

florida, the purple nticella, the round leaved

flammula, and tlie American vertidllaris. They

are all hardy plants, and will grow freely in any
common soil, and are readily increased by layers

or young cuttings, which if planted under a

common hand glass will root freely. They may
also be raised from seed, which is produced and

ripened in great abundance. These should be

sown in wide-mouthed pots, placed in a shady

situation, and after the plants have come up, they
are to be planted out into the places where they
are required to grow.

Passion Flower. Passiflora; monadelphia,

pentandria, of Linnceus. This genus has obtained

its name from a fanciful idea, that the appen-

dages of the flower represent the passion of Jesus

Christ.

They are all climbing plants, partly herbaceous,
and partly shrubby; natives of South America,
the West India islands, and China. There are

many species; some are odoriferous, and others

bear fruits, which are edible, though not of very
rich flavour. The leaves are of various fomis,

ovate, round, elliptical, lobed, sub-cordate; some
are entire, and others serrated at the margins.
The flowers are very beautiful, varying from red,

to white, blue, and purple.
The Common Passion Flower (p. cerulea), is

the tallest and most woody of this family. The
stem attaining almost the thickness of a man's

arm, from which shoots will spring out to the

length of fifteen feet in one season. The leaves

are palmate, and five lobed, with smooth edges,

and have a very elegant appearance. The flowers

are blue outside, and purple and white within.

They have a faint odour, and are very evanes-

cent, continuing but for a day. The fruit is

egg-shaped, and encloses a sweetish, disagreeable

Passion Flower.

pulp, in the centre of which are the seeds, which
are black coloured.

Several of the varieties of this species are very
beautiful, as Milne's hybrid, (p. cerulea racem-

osa); the narrow-leaved (angustifolia), and the
4a
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Chinese. These are all hardy green-house plants,
and thrive well in a mixture of loam and light
rich earth, or peat; and may be propagated by
seeds, or very young cuttings, put into close

moist earth.

The Sweet Calabash, (p. maliformis), a native

of the West Indies; produces large flowers, of a

red, white, and blue colour, but of short dura-

tion. The fruit is round, the size of a large

apple, with a sweetish pulp, in which are lodged

many oblong, black seeds. This fruit is used as

a dessert.

The Granadilla Vine (p. quadrangularis),
has a square stalk, and leaves five to six inches

in length. The' flowers are red within, and

white outside. They are odoriferous, and gen-

erally the plant is covered with fruit and flowers

at the same time. The fruit is very large, being
an oblong, of about six inches in diameter from

the stalk to the eye, and fifteen inches in cir-

cumference. Externally, it is greenish yellow;
when ripe, soft and leathery to the touch, and

quite smooth. The rind is very thick, the pulp
is of a purple colour, and is eaten with wine and

sugar. It has a sweet, slightly acid flavour, and

is very grateful to the taste.

All these species will fruit in large pots, in

hot-houses in this country. The roots are planted
in a compost of very old tan and rich dung, in

ft which they will strike freely. They require

only a temperate heat of about 70°. As they

grow, the very strong shoots should be cut off,

as these do not bear so well as those which are

less vigorous.

Honey-suckle, or Wood-bine, (caprifol-

H ium.) Pentandria, monogynia, of Linnseus.

This is one of the most beautiful of our native

climbing shrubs, both as respects the foliage,

and the rich and odoriferous flowers. The honey-
suckle is well adopted for arbors, walls, gate-

ways, and indeed any situation in the shrubbery.
In the twisting of its stalk it follows the course

of the sun, which is the case with most British

climbing plants. It grows luxuriantly, can be

trained in any direction, and bears px'uning
well. Professor Martyn observes that those

plants which in a state of nature cannot ascend

without the assistance of others, are often liable

to lose large branches; they have therefore a

proportionate vigour of growth to restore acci-

dental damages. Against a wall the climbing
kinds are very liable to attacks of aphides; and

the caterpillar ai phalona tortrix, and the hawk-

moths, accordingtoWithering, extract the honey
from the very bottom of the tubular flowers

with their long tongues. The common wood-

bine, c. periclymenum, of which there are two or

three cultivated varieties, grows abundantly
in woods and coppices in Britain; there are

other species, natives of America, China, and the

south of Europe.

The seeds of honey-suckle should be sown th<!

autumn after they are ripe, otherwise they will

not come up the first year.
The plant may also be propagated by cuttings.
Lilac (syringia). Natural family oleina,

decandria, monogynia, of Linnieus. The lilac is

a beautiful and fragrant flowered shrub, a native

of Persia, though it is now completely acclim-

ated to this country, and thrives well in the open
air.

Of the common lilac, s. vulgaris, there

are two usual varieties, a purple and a white.

There is also the Chinese and Persian lilac. All

the sorts are readily propagated by suckers from

theToots, which grow up in abundance. The
common lilac appears to have been introduced

into Britain bel'ore or during the reign of Henry
VIII., for in the inventory taken by order of

Cromwell, of the articles in the gardens of the

palace of Norwich, are numbered " six lilac

trees, which bear no fruit but only a pleasant
smell."

Camellia. Monadelphia, polyandria, of Lin-

nseus. The natural family camellia includes the

tea plant already described; and several species

of beautiful flowering shrubs, all natives of

China.

The Camellia Japonica, as it grows in the

woods and gardens of Japan and China, is a

lofty tree, of beautiful proportions, and clothed

with a deep green shining foliage, with large

elegant flowers, either single or double, and of a

red or pure white colour. It is much cultivated

among the Chinese and Japanese; and appears a

great favourite, as it is frequently figured in their

plantations along with other two favourite plants,

hibiscus and crysanlhemum. There are numerous

varieties of c. Japonica in China, the greater

part of which have found their way to this

country; while other new varieties have been

found here. The double-white, double striped,

and double-waratah, the last so called from the

central petals resembling those of the waratah

plant of New Holland, are considered the finest

varieties, and are also free growers and flowerers;

the pseony-flowered and fringed are also much
admired.

The Oil-bearing Camellia ( c. oleifera), is

cultivated for its seeds, from which an oil is

expressed, and which is very generally used by
the Chinese in their cookery. It thrives best

in a red sandy soil, and attains a height of six

to eight feet, producing a profusion of white

blossoms and seeds. These seeds, and indeed

the seeds of all the other species, when reduced

to a coarse powder, strained in bags, and then

subjected to pressure, yield an oil.

The camellia received its name from a Jesuit,

named Camellus, the author of a work on botany.

The single red camellia is propagated by cut-

tings, layers, and seeds. It forms suitable stocksi
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on which tlie other sorts are either inarched, or

budded and engrafted. The cuttings to be

selected are the ripened slioots of the preceding

summer; these are taken off in August, cutting
tliem smoothly at a joint or bud; two or three

of the lower leaves are taken off, and the cut-

tings then planted firmly in the soil with a

dibble. The soil used by some is peat earth and

sand; while others use a rich loam, witli a little

sand, peat earth, and cow dung. The pans con-

taining the plants are to be kept in a pit or cold

frame, without being covered with glasses, but

they are to be shaded during powerful sun-

shine; and in the following spring, such as are

struck will begin to push, when they are to be

placed in a gentle heat. In the following Sep-
tember or October, the rooted plants will be fit

to pot off; and in the second or third spring

they may be used as stocks. Inarching or

ingrafting is perfoi-med earlj^ in spring, when
the plants begin to grow. Having accomplished
this process, care is to be taken to fix the pot

containing the stock, so as that it may not he
disturbed during the connection of the scion

with the parent plant The grafting being clayed
over, is then covered with moss to prevent its

cracking. When independent grafting is resorted

to, the mode called side grafting is generally
used, as in the case of orange trees; but the

operation of tongiieing is generally omitted, as

tending to weaken the stock. A few seeds are

sometimes obtained from the single red, and
semi-double camellias, and from the single war-
atah. These require two years to come up, but
make the best stocks of any.
The tea camellias are generally propagated by

layers, but will also succeed by cuttings.
In order to raise and exhibit camellias to the

best advantage, they should have a separate house

assigned them. This house should be of ample
height, as the plants never look so well as when
six or eight feet high, trained in a conic:iI form,
and clothed with branches from the root up-
wards. The plants should be raised near to the

glass by means of a stage, which should be so

contrived, tliat as they advance in height it may
be lowered in proportion. The best and most
even crown glass should be employed, because it

is found from experience that the least inequa-
lity of surface, or thickness of material, so con-
centrates the sun's rays as to burn, or produce
blotches on the leaves of the plants.* Every
cultivator must have observed, that the leathery
shining leaves of the orange or myrtle tribes, are
more or less obnoxious to this solar injury ; but
the leaves of the camellia are particularly so.

Some recommend a roof that will not admit
much light ; others the substitution of green
glass, or of glass in part only ; while others pre-

*
London's Encyclopedia of Gardenins.

fer as much glass and light as possible, taking
care to shelter from the excessive rays of the

sun. Much care is necessary to raise these plants

well. The roots are apt to get matted, and by
the space they occupy, so to compress the ball

of mould, as after a time to render it impervious
to water. Hence attention is requisite to see

that the water poured into the pot moistens all

the mould tlioroughly. To prevent this, the

roots should be examined and pruned once every

year. A liberal supply of water is always neces-

sary, but especially when the plants are in

flower. A degree of heat above that given to

ordinary greenhouse plants is also requisite, par-

ticularly in November and December, when the

blossoms are about to expand. In order to form

handsome plants, they should be trained with

single stems to rods, and pruned, so as to make
them throw out side branches from every part
of the stem

; and to encourage them, the plants
should not be placed too close to each other on
the stage. In summer, they may be either

exposed to the open air in a sheltered open situ-

ation, or the glass roof of the house may be taken

oiF. The hardier sorts, such as the double red,

hlush, and pseony-flowered, do very well to be

planted in the bed or border of a conservatory,

provided the roof or the entire frame-work can
be removed in summer, so as to admit the full

influence of the air. If this is not practicable,

they are better in portable pots or boxes. The
single and double red camellia will stand the

open air when trained against a south wall, and

protected by mats in winter. According to

Henderson's directions, the best time for shifting
camellias is the month of F'ebruary, or the first

of March. After this process, they are to be put
into a vinery or hot-house, where there is a little

heat, or in the warmest part of the greenhouse.
In this situation, they will soon begin to make
new wood

;
and they are to be liberally supplied

with water, and may remain in this situation

till they have formed their flower buds at the

extremity and sides of the young gi-owth, when
a few of them may he removed to a cold place,
and into the shade during strong sunshine. In
a few weeks afterwards, others may be removed
to a cold place ; and this is to be repeated as

often as required, in order to have a regular suc-

cession of flowering plants. Those that arp

wanted to flower early, may remain in the wann
house till they are beginning to flower, when

they should be removed to a cold place, such as

the back of the greenhouse, where, if they have

plenty of light, they will continue long in blos-

som. A camellia cannot stand much heat when
in flower

; indeed, they are seldom disclosed
well when in heat, and they very quickly fall

ofl='. Those that are kept in the hothouse or

vinery during the whole summer, will flower in
the beginning or middle of October ; and a large
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plant, having from fifty to one hundred flower

buds, will continue in hlow till the month of

January. Those that are removed early, will

now be in flower in January, and ready to suc-

ceed the others. Such as have ceased flowering,
are immediately to be removed to the hothouse,
where they will begin to make new wood, and

will be ready to come into succession next sea-

son. By thus attending to shift the plants fi-om

a warm to a cold situation, a regular succession

of flowers may be obtained from October to the

following July. The winter flowers are, how-

ever, superior and longer lived than those of

summer. They flower best when kept in rather

small pots or tubs. The mould should be kept

constantly moist with water, and in the summer
months the leaves may also be occasionally

sprinkled with this fluid.
" There are," adds

MrHenderson," several large camellias at Wood-
hall that have not been shifted these five years,
and they are still in high health, having always

produced above a hundred fine large flowers

every year. Six years ago I sliifted a single
camellia from a twelve inch pot into a tub seven-

teen inches wide by seventeen inches deep, and

grafted it with two diff^erent sorts of double red,

one double striped, and one double white. It is

still in the same tub, and all tlie four sorts in

high health. I have had all the four sorts in

flower at once on it, producing a fine contrast of

colours. The plant is large and handsome, being

eight feet six inches high, and six feet nine

inches wide. There is another plant here twelve

feet high, having upon it all the sorts I possess.

They were only grafted last summer, and a num-
ber of the sorts are showing flowers. Grafts of

all of them have been taken, and are growing
well."*

Japonica (aucubajaponica). Natural family
lorantheos ; moncecia, tetrandria, of Linnaeus.

This is a well known evergreen shrub, a native

of Japan. The leaves are similar to those of the

laurel, only they are thickly mottled with yel-
lowish spots. Female flowers only have been

produced in this country, but in its native cli-

mate it bears fruit like the laurel berry, a red

oblong drupe, with a sweetish pulp, and a kemal
with a bitter taste. It is of very easy culture,
and flourishes in the open air in this country,
enduring our severe winters.

Laurestinus (viburnum). Pentandria, trigy-
nta, of Linnseus. This is a genus of evergreen
garden shrubs of considerable beauty, of which
there are several well known species. The small

dwarf, V. tinus, is a highly ornamental shrub.
The leaves are ovate, oblong, shining; the
flowers white, numerous, and showy. The
guelder rose, v. opolus, has a large bunch of
white flowers similar to those of the hydrangea,

• CaledoD Mem. Vol. III.

and like them abortive. Some of the species are

natives of Europe, and others of America. They
are of easy culture, and thrive in the open air

in our climate.

Sensitive Plant (Mimosa.) Natural family
Icffjiminosce ; polyandria, monacia, of Linnseus.

This is a family of beautiful and delicate shrubs,
with small pinnatifid leaves, natives of Brazil

and the West India islands.

Several of the species, especially m. sensitiva

and m.pudica,are remarkable for possessing that

M. Sentitiva M. Pudica.

Sensitive Plants.

degree of irritability, as to shrink and contract

their leaves on being touched. The leaves also

fold up close to each other on the approach of

night, and expand during the day and sunshine.

The cause of this motion has given rise to much
discussion among botanists. We have already
alluded to this subject, and shall here give a sum-

mary of the opinions of Dutrochet, as drawn up
by Professor Lindley. M. Dutrochet states that,

having ascertained hot nitric acid to possess the

property of separating and reducing to its sim-

plest form the whole mass of vegetable tissue,

and that the action of the same acid produced
other effects equally advantageous for the exa-

mination of the most obscure parts of vegetable

structure, he was induced to give his attention

to that of the mimosa pudica, in the hope of

gaining some evidence respecting the cause to

which its sensibility is to be ascribed. Begin-

ning with the pith, he observed a considerable

number of minute globules of a greenish colour

intermingled among the cells, and adhering to

them in an irregular manner. After attempting
to show the probability of these globules having
deceived M. Mirbel in various points of his

Analysis of Vegetation, and especially in regai-d
to the pores which that botanist supposes to

exist in the cellular tissue of plants, Dutrochet

proceeds to remark, that the application of hot
nitric acid to these globules renders them per-

fectly opaque. Whence he concludes, that

they are in fact minute cells, fiUed with a

particular fluid, which is subject to become con-

crete by the application of acids. Now, it ia

known that such fluids as are thus altered by

i
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acids, are usually dissolved and liquified again

by the application of alkalies. A few drops,

therefore, of a solution of hydrate of potash
were suffered to fall upon a portion of the pith
on which nitric acid had been acting, and the

mixture was exposed to the heat of a lamp.

Being examined after a few minutes, tlie glob-
ules were found to have resumed their natural

appearance. This curious fact indicated, in the

opinion of Dutrochet, a strong and unexpected

point of analogy between plants and animals.

According to the microscopical researches of some
modern observers, it has been ascertained that

all the organs of animals ai'e composed of a con-

glomeration of minute corpuscles similar to those

just described; the corpuscles which constitute

the muscular are soluble in acids, but those

which compose the nervous system, are insoluble

in the same acids, and only soluble in alkalies.

Now, as the chemical properties and the external

appearance among the cellular tissue of plants,
and constituting the nervous system of animals,
are the same, the author is induced to infer that

the spherical particles of plants are in fact the

scattered elements of the nervous system. This

hypothesis receives additional strength from the

great similarity which exists between the med-

ullary substance of the brain of mollusca gaster-

opoda, the snail for instance, and the cellular

medullary tissue of plants. In pursuit of this

idea, Dutrochet made a variety of experiments

upon the sensitive plant, the results of which
seem to be these. " The principal point of loco-

motion, or oimobilify, exists in the little swelling
which is situated at the base of the common
and partial petioles of the leaves. This swelling
is composed of a very delicate cellular tissue, in

which is found an immense number of nervous

corpuscles ;
the axis of the swelling is formed of

a little fascicle of tubular vessels. It was ascer-

tained by some delicate experiments, that the

power of movement, or of contraction and

expansion, exists in the parynchema and cellular

tissue of the swelling, and that the central fibres

have no specific action connected with its motion.

It also appeared that the energies of this nervous

power of the leaf depended wholly upon an
abundance of sap, and that a diminution of that

fluid occasioned an extreme diminution of the

sensibility of the leaves. Prosecuting his

remarks yet further, the author ascertained that

in the motion of the sensitive plant two distinct

actions take place ; the one of locomotion, which
is the consequence of direct violence offered to

the leaves, and which occurs in the swellings

already spoken of; the other of nervimotion,
which depends upon some stimulus applied to

the surface of the leaflets, unaccompanied by
actual violence, such as the solar rays concen-

trated in the focus of a lens. As in all cases the

bending or folding of the leaves evidently takes

place from one leaf to another with perfect con-

tinuity, it may be safely inferred that the invi-

sible nervous action takes place in a direct line

from the point of original irritation, and that

the cause by which this action of nervimotion

is produced must be some internal uninternip-
ted agency. This was, after much curious

investigation, determined by the author to exist

neither in the pith, nor in the bark, nor even in

the cellular tissue filled with nervous corpuscles,
and on which he supposes the locomotion of the

swelling at the base of the petioles to depend.
It is in the ligneous part of the centi-al system,
in certain tubes supplied with nervous corpus-

cles, and serving for the transmission of the sap,
that Dutrochet believes he has found the true

seat of nervimotion, which he attributes to the

agency of the sap alone
;
while he considers the

power of locomotion to depend upon its nervous

corpuscles alone."

The sensitive plants are easily reared and pro-

pagated ; some of the species ripen seed, ami

others may be increased by cuttings from the

points of the young shoots.

Rhododendron. Natural family rlwduracece;

decandria, mmiogt/nia, of Linnaeus. This is a

genus of highly prized evergreen shrubs, which,
in addition to the beauty of the foliage, bear

large and showy flowers. The name is derived

from the Greek, rodon, a rose; and dendron, a

tree. There are several species, chiefly natives

of the northern parts of Europe, and North
America.

The rusty-leaved (ferrugineum), and hairy-
leaved (Mrsutum), grow wild in great abundance
on the mountains of Switzerland, Austria, Savoy,

Piedmont, and Dauphiny. They are found grow-

ing at the greatest elevation at which trees will

vegetate on those alpine ranges; they afford fuel

to the shepherds; grouse are said to feed on them
;

the white hares sometimes gnaw the bark in

winter; but in general, animals do not seem to

relish them, probably from their containing dele-

terious juices. The galls of a small cynips, are

found frequently on them.

The Daurian rhododendron is almost solely
confined to the sub-alpine mountains of southern

Asia, the leaves of which are smooth, naked,
and dotted. According to Pallas, it first makes
its appearance at the mouth of the river Jenisea,
and from the river Uda in the pine woods it is

very commonly met with. About Backal it is

most abundant, and continues throughout the

desert tracts of the Mongols, to Thibet and the

North of China; at the lena it becomes more

rare, and beyond that it decreases in height, has

narrower leaves, and a smaller flower. Another

species is found in Kamchatka, growing in

marshy mountain hollows; and the Caucasian is

a native of the summits of Mount Caucasus,
near the range of perpetual congelation.
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The Yellow Rhododendron (r, cJtrysanthum),
is a very beautiful shrub; it is a native of Siberia,

but is cultivated in this country with considera-

ble difficulty. The leaves have an austere, bit-

terish taste, and have been sometimes employed
in medicine, especially in rheumatism; their

effect being stimulant and narcotic.

The Common Species (r. ponticum), is a native

of Gibraltar, and was introduced into Britain

about the year 1763. Its native habitat is

marshy ground, not very elevated. There are

two common varieties, the blunt-leaved, and

myrtle-leaved; both are of easy culture.

All the species thrive best in a peat soil, inter-

mixed with sand, in a moderately shaded, damp
situation, with an eastern or northera exposure.

They may be propagated by seed, by layers, or

by cuttings. The seed is either procured from

America, or saved in this country; it is of very
small size. Early in spring the seed is sown in

pans of peat earth, which are then placed in

the shade, and in winter, put under a cold frame

for protection. As soon as the plants fairly

come up, they must be pricked out into pots or

beds; and after two years, they are to be again

transplanted into wider spaces, where they may
remain till required for their final destination.

They commonly flower from the fourth to the

seventh year of their age.

In raising from layers, the young shoots only
are used, which may be laid down in June and

July, when in full growth, or in the autumn.

By the former plan, a year is gained, as the

shoots will be rooted, and may be removed by
the succeeding winter or spring; although some
kinds require two years to form a sufficient

number of roots. The plants, when removed,

may be put into beds, and protected during the

first winter with mats.

Azalea. Pentandria, monogynia,oi Linnseus.

This beautiful genus belongs to the rhododen-

dron family. Tlie flowers are very abun-

dant, pretty, and odoriferous. There are seve-

ral species, some natives of America, and others

of India.

The Indian azalea is rather delicate in this

climate, but thrives well in pots of sandy peat

earth, in the green-house. Young cuttings
taken off close to the plant, and placed in pots
of sand, will root readily if plunged in a hot-

bed, under a bell glass.

The American species are more hardy, and
thrive well in the open air, in a soil of peat and

sand; or when this cannot be obtained, a mixture
of leaf mould and sand, free from any mixture
of animal manure. Most of the hardy kinds
are well adapted for growing in pots, and for

forcing early in spring. The deciduous varie-

ties flower better than those which are half

evergreens. Of the nudiflora or naked-flowered,
there are a great many varieties.

Andromeda. Natural family ericoe; decan-

dria, monogynia, of Linnseus. This is a genus
of neat little shrubs, with heath-like flowers;

cliiefly natives of the marshy grounds of America,
and introduced into this country about the

beginning of the present century.
The moss hypnoides has the appearance of a

moss; is a native of Lapland, where it spreads
over extensive tracts of that country, adorning
them witli its beautiful red flowers.

The marsh, or wild rosemary (polifolia), is

a native of Britain. All the species are of easy
culture from seed, or cuttings. As the seeds are

extremely small, they require to be very slightly
covered witli soil.

Arbutus, or Strawberry Tree (arhutm
unedo). Natural family ericece; deeandria, mono-

gynia, of Linnteus. This is a hardy and elegant

looking evergreen. The leaves are oblong, lan-

ceolate, and serrated at the edges, the bell-

shaped flowers forming a depending panicle, and
the ripe berries, both of which are in profusion

together, in the end of autumn, render this

shrub very ornamental at that season. It is a

native of the South of Europe; and is also found
in a wild state near Killamey, in Ireland where
it has probably been brought originally from

Spain or Italy. It however flourishes there

in a calcareous soil, in greater luxuriance than

it is often to be met with in tlie woods of Italy.
In both countries the fruit is eaten; and in Spain,
both a sugar and spirit are extracted from it.

There are three varieties of this species, the

red-flowered, double-flowered, and the entire-

leaved.

Some of the dwarf species of arbutus form

excellent rock plants. The bearberry (a. uva-

ursi), has already been alluded to as a medi-

cinal plant.
Heaths (Eriea). Natural family erieos;

octandria, nionogynia, of Linnaeus. Tliis family
consists of a number of species of dry, brittle-

wooded, shrubby plants, generally with tubular

or bell-shaped corollas, coloured white, pale

bluish, pink, and scarlet. The common species,

so universal over the northern parts of Europe,
are in many barren regions most useful plants ;

nor, when examined minutely, are they less beau-

tiful, imparting, when in flower, a rich purple

glow to the surface of the otherwise rugged and

barren mountains and moors. To the poor inha-

bitants of tliose mountain regions, where other

woody substances are rare, the common ling or

heath affords a strong thatch to their cottages,

which is bound down and retained by ropes of

twisted heath. The walls of those huts are also

constructed of alternate layers of heath and
black earth, or clay. The hardy highlander also

constructs what is to him a luxurious bed, by
placing a quantity of cut heath with the flowers

uppermost. Strong ropes and wattled work are
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also made out of this useful substance, and along

with dried peat it constitutes the sole material

for fuel. In many parts of Scotland, and the

Western islands, a decoction of the green tops
and flowers of the heather is employed for dying

yarn of a yellow colour, and woollen cloth, boiled

first in alum water and afterwards in a strong

decoction of heath tops, comes out of a fine deep

orange colour. Leather is also tanned by a

decoction of this plant; Boetliius mentions that

the ancient Picts employed the young heather

shoots and flowers for the manufacture of beer,

and this practice has even come down to the

present time, although it is more rarely used now
than formerly. The flower, however, contains a

large quantity of saccharine matter, so that bees

which are reared in the moors produce an abun-

dance of a liighly flavoured honey; cattle are fed

upon the tender shoots of the heath, although it

is said that cows not previously accustomed to

this food are so affected by its stimulating qua-

lity, as to yield at first a bloody milk; but habit

and drinking plentifully of water soon cures

this.

Sheep and goats also feed on heath, but

they are not particularly fond of it; grouse
almost entirely live on the seeds and flowers and

tender tops of the heath, and in order that a

constant supply may be afforded them through-
out the year, the seed vessel is so fonned and

protected as to remain in its pericarp for twelve

months, or even longer. Other birds find food

and shelter in the thick covering of the heath,
and the leaves are preyed upon by the great egg

moth, (phalana quercus) . There are three spe-
cies of heath common in this country; the com-

mon, (e. vulgaris) the fine leaved, (c. cinerea)
and the cross leaved, (e. tetralix); both the latter

have ovate bell-shaped corollas, and of the three

there are two varieties, a white and red flow-

ered.

These, with one or two other species found in

other parts of Europe, were all that were known
till within the last fifty or sixty years. But
when the Cape of Good Hope came into the pos-
session of the British, a number of rare and
beautiful species of this genus became known,
and were speedily introduced into Europe. It

may serve as an easily recollected date to say,
that all of them were sent home during the reign
of George III., and that we owe their introduc-
tion to the industry of Mr F. Masson, a zealous

botanist.* The culture of exotic heaths has
been carried to a high degree of perfection in

Britain. It was first practised to any great
extent in the nursery of Hammersmith, and soon

spread among the enterprising gardeners of Eng-
land and Scotland. In the Botanic garden of

Edinburgh, under the judicious management of

*
Ix>ndon Encyclopedia of Botany.

Mr Macnab, is one of the finest collections of

exotic heaths in Britain.

The native soil of the heaths is peat, and this

is to be emplo3'ed in their artificial culture. If

any substitute can be formed for this, it is leaf

mould sifted very fine, and mixed with sand.

Earth of peat is obtained by collecting peats from

bogs or turf from the surface of peat wastes and

moist places, and laying a layer of peats or turfs

in a heap to rot and moulder into earth. This

they will require several years to do, but in the

meanwhile a portion of mould may be obtained

whenever it is wanted, by burning the turfs,

and sifting the fragments. Sometimes this peat
is found without any admixture of sand, at other

times when streams have run into the bog or lake

while the peat was forming, it is mixed with fine

sand that had been held suspended in the water.

This last is reckoned the best for heaths, and

therefore where peat is not snndy naturally, fine

white sand, or sand of any colour, provided it be

not deep red, and tinged with oxide of iron,

should be procured and mixed with it. This

sand admits the water to penetrate into the soil

and reach the roots of the plants, and also to

drain away the moisture so as not to rot the

roots. Pots filled with pure peat earth are ape
to be either hard, dry, and impenetrable to water,

or otherwise as wet as a saturated sponge. The
free growing species should have rather large

pots filled with good black peat, the dwarf and

hardier wooded kinds require a good admixture

of sand, with a smaller pot, well drained with

pieces ofbroken potsherds and rough bits ofturfy

peat. They also require less water than the free

growing kinds, as their native habitat at theCape
is the summits and sides of the mountains, and in

the crevices of rocks, and a scanty and sandy soil.

Heath plants do not require a warm climate

in winter, nor indeed at any season ;
if the frost

is excluded, this is all that is necessary. Some

species even will do to have the ground frozen

about the roots without sustaining injury, pro-
vided it is not thawed in the sun, or too sud-

denly, or in a very warm temperature. In gen-
eral the heaths may be kept in the coldest part
of the greenhouse, and those not in flower in

pits well protected by matting during the night,
or with prepared covering of mat or straw. Too
much fire-heat in winter will hurt them as much
IS any thing, as they only require to be kept
from the frost

;
most of the kinds might be pre-

served through the winter in frames, the only

difficulty is to keep them from too much wet.

They all require a great deal of air and light, and

therefore should be placed near the glass, and
near such glass as may be opened to admit air

every mild day in the year. They also require
to be regularly supplied with water, not much
at a time, but so frequently that the earth may
never get dry, or the plaut droop. Many kinds
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of plants, if they have suffered for want of water,

may be recovered by an abundant supply, and

placing them under a bell glass, in a little heat;

but if once the roots of a heath are thoroughly

dried, no art of the gardener will recover the

plant. This is the true reason why so many
heaths are destroyed when introduced into rooms

as chamber plants, and also by gardeners who are

ignorant of their nature.

Heaths are propagated readily by seed, by

cuttings, and a few by layers. In propagating

by cuttings, the tender tops are taken at what-

ever season of the year they begin to grow,
which with most sorts is about the month of

June. The strong growing kinds require the

cuttings to be rather larger than the other, and

some of the stunted growing kinds should be

kept in the hot-house a little while when they

begin to grow, to draw them to a sufficient length

of young wood, or cuttings cannot be procured.

Then take the extreme points of the shoots, and

with a sharp pen-knife, cut off their lower ends

at right angles, placing the cutting in the nail

of the thumb as in cutting the nib of a pen.

The cutting will be from three quarters to an

inch long, strip off the leaves from the lower end

to nearly half the length of the cutting, and in

order that this may be done without injuring

the shoot, use a sharp pen knife, or a pair of

small scissors, for the least bruise or wound

spoils the cutting. This done, dibble the cut-

tings into pots filled with moistened white sand

from pits, or with any small sand from pits or

rivers, or if neither of these can be procured,

with powdered sand-stone
;
when they are all

planted, water the whole to fix them properly,

and when the moisture has subsided, cover them

with a small crystal or greenish crystal bell-

glass, fitted within the rim of the pot, and place

them in the shade on a spent hot-bed, keeping
them quite close till rooted. The free striking

sorts will have roots in two months, and the

others at different periods, from three to twelve

months
;
most of them will be ready for trans-

planting into pots of the smallest size in the

following March. Their rooting is easily known

by their beginning to shoot, and then the bell

should be taken off an hour or two every day.

Many heaths ripen their seeds in this country,
and seeds of the various sorts are regularly sent

home by collectors at the Cape of Good Hope ;

these imported seeds usually arrive in winter,
and they should be sown early in the following

spring, in pots containing equal parts of peat
earth and sand well mixed together ;

the seeds

should be thinly covered with earth, gently
pressed down, and bell-glasses placed over them
as over the cuttings. The soil must be kept
moderately moist by gentle waterings, and in

about six or seven weeks the seeds, if fresh, will

begin to come up when the glasses may be

removed by degrees, and the pots kept near the

glass, and shaded from the mid-day sun till

autumn, when they may be transplanted into

pots of the smallest size. Seeds which are

ripened and saved in this country may be sown as

soon as gathered, if this occurs before November;
but if after this month it will then be better to

defer sowing them until the following spring,
when they are to be treated in the same manner
as the imported seed.

Only a few of the more delicate species are

propagated by layers, such as e. massoni, retorta,

petiolata, and a few others. Even these require
two years to throw out roots, and for the others

the more approved method is to plant cuttings.

Henderson, of Woodhall, has been a successful

cultivator of heaths for upwards of thirty years.
" He says," regarding their general manage-
ment,*

" I keep them at all times cool and airy,

opening the glasses in winter when there is no

frost and letting the wind blow on them, and

using no fire; but in time of frost, I never shift

any plant till the pot is quite full of roots.

When the plants get large, several of them will

continue in good health for three or four years
without shifting, and flower well. I have

plants of e, retorta here in pots seven inches in

diameter, which are very bushy, being eighteen
inches across, and fourteen inches high above the

pot; e. infundibuliformis, two feet and a half in

diameter, and two feet nine inches high ;
e. pil-

osa, between five and six feet high, and three

feet across in pots, eleven inches in diameter;

these have not been shifted for five years, and

are in high health, and covered with strong fine

flowers, from the mouth of the pot to the top of

the plant." The number ofascertained species of

Cape heaths exceeds three hundred, besides

varieties of them arising from cultivation. Not

above twelve species are common to Europe ;

while the American continent is entirely desti-

tute of any member of this family.
Heaths are by no means liable to the attacks

of insects, or other vermin, which infest the more

succulent shrubs. On the whole, their culture

is easy, and the beauty and variety of their

flowers well compensate any trouble in rearing

them. Most of the species are short lived, and

require therefore frequent renewals by cuttings.

They do not thrive well in the smoke of the

city, and require a pure and open atmosphere.

They are not well adopted for chamber plants

cither, and to have them in perfection a separate

house should be appropriated for them.

We have thus enumerated a few of the most

interesting garden flowers and shrubs, and might
have extended this notice to a greatlength. In

fact, the sorts and varieties are almost unlimited,

and thus a succession of new and pleasing objects

* Caledonian Horticult. Mem. Vol. III.

\
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are always wUIiin the power of the cultivator of

ornamental plants. Every family, too, has its

peculiar period in the year of flowering, and
thus an annual succession of plants, appearing
and disappearing add to the present gratification
and the excited hope of the florist. No arrange-
ment could have been more judicious than this

successive blossoming of plants, and thus the

diversified beauty of these natural ornaments of

the soil is prolonged from the chill of January
to the lotest glow of receding autumn. We shall

here insert an interesting table drawn up to

illustrate the monthly development of flowers.*

January.—The crocus, tulip, and some alliums

beginning to emerge from the ground ;
if mild

weather, perhaps some choice plant in flower,
as the Christmas rose, daisy, winter aconite, but

generally no flower is to be seen at this season.

But ever-greens now display their foliage to

much advantage, especially the holly, with its

coral berries, chimonanthis fragrans, and fra-

grans grandifloris, with the laurestinus, are in

flower. Tlie glossy leaves of the Portuguese
laurel glisten in a lively cheerful manner in the

gleams of sunshine with which we are favoured
even in this month

;
those of the common laurel

do the same. In the green-house, the camellias

are in full bloom, and some heaths and Austral-

ian plants. In tlie stove strelitzia, and some
other plants. From the pits and hotbeds in the

reserve garden, forced roses, hyacinths, and other

l)ulbs, with early mignonette, are ready to adorn
the cabinet or drawing room.

February.—The snow drop, Christmas rose,
and winter aconite, in flower. The crocus,
crown imperial, and other bulbs, f;ist advancing,
if the weather be favourable. The buds of the

weeping-willow bursting, or about to burst, a

proof that this species has not yet become accli-

mated to Britain. The male flowers of the

hazel, yew, erica camea, and some other shrubs,

appear. In the green-house, camellias and
heaths are in great beauty, as also some species
of oxalis, protea, &c. In the stove, strelitzia,

and some bulbs and succulents, with forced

flowers from the pits, as in January. The lark

sings about the beginning of the month, and
the thrush about the middle.

March.—Among florist's flowers, the crocus,

scilla, some hyacinths, and crown imperials, and
also the primrose and polyanthus are in bloom
in the latter half of the month. Saxifraga

oppositifolia, among the alpines; and viola odor-

ata, in a warm border or on rock work. Saxi-

fraga retusa, chrysospleniuin oppositifolium, and
alternifolium. Some pines, poplars, and wil-

lows show their catkins; the sloe, cornelian

cherry, mezereon, different varieties, daphne
pontica, and coUina, the lonlcera nigra, and

* Loudon's Gardener's Magazine.

rosemary in flower. In the green-house, somii

camellias still in flower, numerous heaths in

great beauty, also aletris, lachenalia, oxalis, some

geraniums. In the stove, some scitaminea;, and

liulbs, solandra grandiflora, eugenia, and justicia.

The ring dove begins to coo in the first week of

the month.

April.
—The hj-acinth, narcissus, auricula,

polyanthus, forming the most valued florist's

flowers, are in perfection in the course of this

month, also the scilla, fritillaria, wall-flower,

daisy, pulmonaria officinalis, oniphalodes verna,
various saxifrages, and other alpines. Most of the

wild fruit trees, as crabs, pears, cherries, and
those allied species, are now in flower; most of

the willows, birches, elms, and oaks show their

catkins. Among shrubs, the honey-suckle,
some robinias, androraedas, daphnes, ericas, and
xanthoriza apiifolia, are in flower. In the green-

house, above thirty species of ericse, and nearly
as many of the ixise family, with lachenalia,

oxalis, acacia, and various other genera in perfec-
tion. In the stove, dracena, bromelia, kemp-
feria, and stapelias. Abundance of forced arti-

cles, including annuals, as sweet peas, larkspurs,
&c. in flower. Most of the British summer
birds of passage arrive during this month.

May.—The auricula stage still a fine object
in the first week, and the polyanthus and nar-

cissus family not yet over. The collections of

tulips, anemones,and pieonies in full beauty from
the middle of the month. Many showy herba-
ceous plants, as staticc, lychnus, phlox, come
into flower. Among the aquatic, Iluttonia pal-

ustris, and ranunculus aquatilis. Thehoree-chest-

nut, hawthorn, sorbus, mespilus, and snow-drop
tree in great beauty. Among the American

shrulis, several species of magnolia, azalea, kal-

mia, andromeda, and many common shrubs ; the

lilac, spirtea, guelder rose, honey-suckle, the

cinnamon, Scotch, burnet-leaved, and monthly
roses. In the green-house a fine display of

heaths, ixia;, and gladioli; also several geran-

niums, salvia;, protea;. In the stove, passion

flowers, justicia, heliconia, and various other

genera. From the forcing department, pelar-

goniums, and other green-house plants ; hydran-

geas, balsams, and tender annuals. Most of the

singing birds are in this month in full note.

June.—The collection of peonies and anemones
not yet faded. Those of ranuncules, iris,

xipliium, and xiphioides, and of the hardy
gladioli, and ixea;, in full beauty; assortments

of pink and sweet-william, in flower towards

the end of the month; also, hemerocallis, aquil-

egia, campanula, veronica, and many showy
herbaceous perennials: some biennials, as agros-
temma and abyssum; annuals, as crepis, silene;

aquatics, as butomns, hydrocharis, potamogeton,

viola, saxifraga, and various aljiincs. Ileart'seas*

now in greatest l)eantv.

'i u
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The lime, laburnum, and fringe tree, in flower

towai'ds the middle of the month; many sorts

of roses, andromeda, magnolia, rhododendron

maximum, and ponticum, azalea, &c. Of com-

mon shrubs, cistus, helianthemum, erica, dog-

wood, elder, cytisus, spiriea, lonicera.

In the green-house, chiefly tender annuals

from the reserve garden, the proper inhaliitants

being in the open garden; and there the heaths,

geraniums, citrus tribe, diosmte, protca;, in great

beauty. In the stove, amaryllis and other

bulbs; also the aloe, pepper, and other succulents;

eugenias, epidendrums, cassia, cistrum, &c.

The goat-sucker, or fern owl (caprimulgus

EuropcFUs), heard in the evenings of the first

week; it is sometimes heard as early as the

middle of May. Most singing birds leave off

singing about the end of the month.

July.—The flowers of this month are the

pink, and caraation, the white martagon, and

the tiger lilies, the Brompton stock, larkspur,

lupines, and other biennials and annuals. More
herbaceous plants are now in flower than in any
other month, as chelone, delpliinum, dictamnus,

gentiana, statice, phlox, silene, salvia, veronica,

saxifraga. The most showy of the aquatics, as

nymphtea, nuphar, villarsia, alisma, calla, stra-

tiotes, royosotis, polj'ganum, amphibium, are

now in flower; several varieties of Georgina,

variabilis, and various alpines. The tulip tree,

magnolia, kalmia, andromeda, azalea, erica, rho-

dodendron, and other American or peat earth

shrubs, in flower. Among the more common

kinds, the roses are now in full splendour, the

white jasmine, honeysuckles, clematis, spar-

tium, gleditschia, triacanthus, cistus, lycium,
ind a great variety of others of less note.

The green-house is now filled with tender

innuals, as balsams, globe amaranthus, cox-

combs, ice-plants, sensitive mimosas, and pro-

bably with some of the stove plants. In the

open air, geraniums will be in great beauty, and

also heaths, misembryanthemum, melaleuca,

metrosideros, protea, and numerous others.

There are numerous stove plants now in flower,

as canna, poivrea, passiflora, nelumbiura, glori-

osa, amaryllis, pancratium, cactus, euphorbia,

myrtus, ipimsea, justicia.

Showy butterflies and moths appear in the

beginning, the large dragon fly towards the

end of the month.

August.—The prevailing garden flowers of

this month are the holy-hocks, pyramidal bell-

flowers, lobelias, annual stocks, the poppies,
lUium canadense, and four other American spe-
cies. Numerous herbaceous plants are now in

flower that first appear in July; and various

species of aster, astrantia, helianthus, narthe-

cium ossifragum, and numerous others, first

bloom in this month. Among the aquatics may
be mentioned lobelia, dortmanna, calla palustris,

and several species of potnmogeton. Scarcely

any trees are now in bloom; but of American

shrubs there are various sorts, as azalea, clethra,

and magnolia, in perfection; and of select com-
mon shrubs, the hibiscus, with its numerous
and beautiful varieties; the rose, the lumey-suckle,

yellow jasmine, clematis, spirtea, and dwarf

pavia, form a greater show in the slu'ubbery and

rosary than in any other month.
The green-house the same as last month. In

the open air, the plants growing vigorously; but

except the geraniums and heaths, and some suc-

culents, not many species in flower. In the

stove, asclepias, convolvulus, pancratium, lager-

stroemia, passiflora, plumbago, and numerous
other genera, in flower.

The robin red-breast sings about the last

week; and butterflies, moths, and dragon flies,

abound during the whole month.

Septetnber.
—The florisf^s flowers of this month

are the Georginas, which flower also when
excited by artificial heat, previously to planting
in the open ground in July and August; but

planted in the usual way, are now in perfection.

Among the bulbs, there are the acis autumnalis,
narcissus serotinus, and scilla autumnalis; the

China aster, in all its varieties, is now in per-
fection. Among the herbaceous perennials, aster,

solidago, helianthus, gentiana, phlox, and aspho-

delus, are the chief sorts.

Aralia spinosa, some azaleas, and kalmia.
Lord Macartney's rose, and another rose or two,
are in flower during the greater part of this

month. But the chief ornament of the shrub-

bery is the fruit of the mountain ash, viburnum,

cratffigi, pyracantha, Siberian crabs, sorb, loni-

cera, apple rose, elder. The green-house plants
are now generally returned to their winter habi-

tation in course of this month; some heaths,

and pelargoniums, and a few other species, in

flower. There are not many stove plants in

flower at this season. Amarillas, passiflora, and

some succulents, may be mentioned. Tender

annuals are supplied from the forcing depart-
ment of the reserve garden, for decorating the

plant cabinet, conservatory, or drawing-room.
October. The garden flowers of this month

are the Chinese chrysanthemums, some of the

hardier of which will now flower in the open

air, and the others under a ghiss case, or in the

green-house; the colchicum autumnale, crocus,

cyclamen europeum, and sternbergia lutea
;
the

principal herbaceous plants are aster, solidago,

helianthus, heliopsis, coreopsis actinomeris,

polymnia, gentiana, and some others. Arbutus

unedo is the only beautiful shrub in flower, and

also in fruit at this season ; gordonia, rhnmnus,

baccharis, clematis, and the common ivy, are

also in flower. Any spare room in the green-
house is now occupied with chrysanthemums, and

some georginas, raised in pots and placed out of
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tlie reach of frost, to prolong t]ieir bloom. A
few heaths, staticc, and pehvrgoniunis still in

bloom. In the stove, vinea, stapelia, i-omantliera,

and a few others. The increasing coolness of

the weather conduces to the retreat of a consi-

derable number of insects.

Flies of various species, and the cristalis

tenax, which much resembles a drone bee, are

very abundant in sunny days upon the flowers

of the autumnal flowering conipositie.

November and December.—The remains of the

plants of last month in greater or less beauty,

according to the weather, and perhaps a few

plants unnaturally in bloom. In mild winters

stocks of several sorts, larkspurs, violets, India

pinks, pot marigolds, polj'anthuses, primroses,

gentians, monthly i-oses,yellowamary His, daisies,
and various other plants. In the shrubbery,
clematis calycinn, and perhaps a few plants

unnaturally in bloom. In the greenhouse, dry-

andria, erica, lantana, and camellias, about the

middle of December. In the stove, all the spe-
cies of strelitzia

;
also stapelias, amarillis, aletris,

and one or two other bull)s. From the forcing

department, hyacinths, Persian iris, and other

bulbs, monthly roses, the Provence rose, and

other shrubs and flowers.

The subjoined table, drawn up by Linnseus,

shows the diurnal expansion of the corollas of

several species of flowers.

nOROLOGIUM FLOR^,
OR A TABLE OF THE HOURS AT WHICH CKIvTAIN PLANTS
EXPAND AND SHUT, AT UPSAL, IN THE COtll DEGREE

OF NORTH LAT.
Hnnra at
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is cylindrical, rarely wanting, and is terminated

by a stigma, of which the lobes are equal to that

of the trophospemis. The seeds have an axile

cylindrical embryo, placed in the centre of a

fleshy endosperm.
The genera which compose this small family,

are a/tintis, raffleda, and nepenthes. The first

two are parasitic, and destitute of leaves. The
other is remarkable for having its leaves termin-

ated by a kind of bottle, which shuts by means
of a movable lid; or, according to some views,
this lid is reckoned the true leaf. This

family is distinguished from the aristolochiae by
having its seeds attached to parietal tropho-

spenns, by its unisexual flowers, and by the

quaternary or quinary number of the different

parts of the flower.

The active properties of these plants are little

known; nor have they been appropriated to any
useful purpose.

SANTAi.ACEiE, Bro-wn. These are herbaceous,
or frutescent plants, or trees with alternate, rarely

opposite leaves; destitute of stipules, and small

flowers, either solitary, or disposed in a spike or

sertule. Their calyx is superior, with four or

five valvar divisions. The stamina, four or five

in number, are opposite to the divisions of the

calyx, and inserted at their base. The ovary is

inferior, with a single cell, containing one, two,
or four ovules, which hang from the summit of

H filiform podosperm, springing from the bottom
of the cell. The stylo is simple, terminated by
a lobcd stigma. The fruit is indehiscent, mon-

ospei-mous, sometimes slightly fleshy. The
seed presents an axile embryo in a fleshy endo-

sperm.
This family was established by Brown, and is

composed of the genera thessmm, guinchamalium,
osyris, and fusarms, placed by Jussieu in the

family of eleagneic, and of the genus santalum,
which formed part of the onagraria;. They are

trees, or dwarf shrubs, chiefly natives of the Cape,
New Holland, and India, a few only being found
in Europe and America. SantaJum album is

esteemed foi its perfume. The others possess
few kno^vn virtues.

KL/EAOxt^,, A. Rich. Trees or shrubs, with
alternate or opposite leaves, which are destitute

of stipules, and entire. Their flowers are dioe-

cious orherma])hrodite; the male ones sometimes

disposed in a kind of catkin. Tlie calyx is

monosepalous, and tubular; its limb entire, or
with two or four divisions. The stamina, from
three to eight in number, are introsal, and nearly
sessile on the inner wall of the calyx. In the
female flowers, the tube of the calyx directly
covers the ovary, but without adhering to it.

ITie entrance of the tube is sometimes partly
closed by a variously lobed disk. The ovary is

free, imilocular, and contains a single ascending,
pedicellate ovary. The style is short the stigma

simple, elongated, and linguiform. The fruit if

a crustaceous akenium, covered by the calyx,
which has become fleshy. The seed contains, in

a very thin endosperm, an embryo which has

the same direction.

The genera are elceagmts, Mppophce, shepherdia,
and conulenm. They are of little note. The
berries of hippophae rhamnoidcs, are used as an

acid sauce in Sweden.

Thtmelf.ve, Jussieu. Shrubs, rarely herba-

ceous plants, with alternate, or opposite, entire

leaves, having the flowers terminal or axillar, in

scrtules, spikes, solitary, or several together in

the axils of the leaves. The calyx is generally

coloured, and petaloid, more or less tubular, with

four or five divisions, which are imbricated before

expansion. The stamina, generally eight in

number, disposed in two series, or four, or only

two, are inserted sessile upon the inner wall of

the calyx. The ovary is unilocular, and con-

tains a single pendent ovule. The stj-le is sim-

ple, terminated by an equally simple stigma.

The fruit is a kind of nut, slightly fleshy exter-

nally. The embryo, which is reversed like the

seed, is contained in a fleshy and thin endo-

sperm.
The principal genera of this family are: daphne,

stellera, passerina, pimelia, struthiola, &c.

The bark is extremely acrid, or caustic, blis-

tering the skin. That of daphne mczereon is

employed in medicine. The lace tree, daphne

laghetto, is remarkable for the reticulated appear-
ance of the liber, which may be pulled out in

many successive layers, resembling a piece of

lace.

Proteacf.je, Jussieu. The proteacea are all

shrubs or trees, which grow in abundance at the

Cape of Good Hope, and in New Holland. Their

leaves are alternate, sometimes nearly verticel-

late, or imbricate. Their flowers, which are

generally hermaphrodite, rarely unisexual, are

sometimes grouped in the axillae of the leaves,

sometimes collected into a kind of cone or cat-

kin. Tkeir calyx consists of four linear sepals,

somfteiJfco united, and forming a tubular calyx,
with four more or less deep and valvar divisions.

The stamina, four in number, are opposite to

the sepals, and almost sessile at the summit of

their inner surface. The ovary is free, with a

single cell, containing a seed attached about the

middle of its height. The style is terniinatod

by a usually simple stigma. The fruits are

capsules of various forms, unilocular, and mon-

ospermous, opening on one side by a longitu-
dinal suture, and by their aggregation, sometimes

fonning a kind of cone. The seed, which is

occasionally winged, consists of a straight embrjo
destitute of endospei-m.
The genera of this family are numerous. We

shall here mention as examples : protea, pcli o-

phila, hanksia, grcvilka, cmbolhnum, halea, f<c.
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Tliis family, on account of the form of its calyx,
its stamina sessile at the summit of the sepals,
and especially its general aspect, cannot be con-

founded with any other.

From their beauty, they are esteemed in orna-

mental gardening. Tliey are not known to pos-
sess any otlier valuable properties. The bark
is astringent, and that of one species yields a

pink dye.

Laurine.'r, Jussieu. Trees or shrubs with

alternate, rarely opposite, entire or lobed, very
Ireiiuently coriaceous, persistent, dotted leaves.

The flowers, sometimes unisexual, are disposed
in panicles or cymes. The calyx is monosepalous,
with four or six deep divisions, imbricated by
their edges previous to expansion. The stamina
are from eight to twelve, inserted at the base of

the calyx. Tlieir filaments have at their base

two pedicellate appendages, of diversified form,
and appearing to be abortive stamina. The
anthers are terminal, opening by means of two
or four valves, which rise from the base to the

summit. The ovary is free, unilocular, con-

taining a single pendent ovule. The style is

more or less elongated, and is terminated by a

simple stigma. The fruit is fleshy, accompanied
at its base by the calyx, which forms a kind of

capula. The seed contains under its proper

integument a very large embryo, reversed like

the seed, with extremely thick and fleshy coty-
ledons.

The type of this family is formed by the

laurel, and some genera allied to it, as borbonia,

ocotea, and cassytha. The last mentioned genus
is remarkable for being composed of herbaceous

twining and leafless plants. Jussieu united

myristica with the laurineae, but Mr Brown has

justly removed it to form a distinct family under
the name of myristiceos. The family of laurineae

is chiefly characterised by its peculiar aspect,
and by its stamina, the anthers of which open
by means of valves. The same character is

observed in the hamamelidea; and Berberidea;;
but the last mentioned family belongs to the

class of hypogynous polypetalous^. dicotyle-
dones. . »
Many of the species are aromatic, pungent,

and stomachic. Cinnamon, cassia, and camphor,
are obtained from various species of Laurus.
The bark of laurus benzoin is employed in

America in intermittent fevers.

Myristice^, Brown. Tropical trees with alter-

nate, entire leaves, which.are not dotted, and

dioecious, axillar, or terminal flowers, variously

disposed. Their' monosepalous calyx has four

valvar divisions. In the male flowers there are

from three to twelve monadelphous stamina; the

anthers placed close together, often united, and

opening by a longitudinal groove. In the female

flowers the ovary is free, with a single cell, con-

taining a single erect ovule. The style is very

short, terminated by a lobed stigma. The fruit

is a kind of capsular berry, opening with two

valves. The seed is covered by a fleshy arillus,

divided into a great number of shreds. The

endosperm is fleshy or very hard, mottled, and

contains towards its base a very small erect

embryo.
The type of this family is the nutmeg tree. It

is very distinct from the laurincx, in having its

calyx with three divisions; its stamina monadel-

phous, and opening by a longitudinal gi'oove;

its seed erect, and furnished with an arillus; and

its embryo very small, and contained in a hard

and marbled endosperm.

Nutmeg and mace, the fruit of tnyristica mos-

chata, are possessed of aromatic and stimulant

properties.

Poi.YGONE^,, Jussieu. Herbaceous, rarely suf-

fi-utescent plants, with alternate leaves, sheath-

ing at their base, or adhering to a membranous
and stipular sheath, rolled downwards upon their

middle nerve when young. Flowers sometimes

unisexual, disposed in cylindrical spikes, or in

terminal clusters. Calyx monosepalous, with

from four to six segments, sometimes disposed
in two rows, and imbricated previous to their

evolution. Stamina from four to nine, free, and

with anthers opening longitudinally. Ovary
free, unilocular, with a single erect ovule; the

fruit, which is pretty frequently triangular, is

dry and indehiscent, sometimes covered by the

persistent calyx. The seed contains, in a farin-

aceous, sometimes very thin endosperm, a re-

versed and often unilateral embrj'O.
This family is composed of the genera poly-

gonum, rumex, rheum, cocoloba, &c. It is dis-

tinguished from the chenopodeae, by the stipular
sheath of its leaves, its erect ovule, and its re-

versed embryo.
The roots of many species are astringent, as

of the rumiccs generally. Those of rheum are

well known as a common purgative. Polygonum
hydropiper is extremely acrid, and blisters the

mouth when tasted. The seeds of polygonum

fagopyrum, or buck-wheat, which is extensively
cultivated in France, are used as food. The
leaves and young stems of rumex acetosa and

acetosclla, are agreeably acid, as are those of

oxyria rcniformis.

Atriplices, Jussieu. CnExoroDE^, Decan-

dolle. Herbaceous or woody plants, with alter-

nate or opposite leaves, destitute of stipules.
The flowers are small, sometimes unisexual, dis-

posed in branched clusters, or grouped in the

axilla of the leaves. The calyx is monosepalous,
sometimes tubular at the base, with three, four,
or five, more or less deep, persistent lobes. The
stamina vary from one to five. They are inserted

either at the base of the calyx, or under the

ovary, and are opposite to the lobes of the calyx.
The ovaiy is free, unilocular- monospennous,
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rontaining a single erect ovule, which is some-

times supported upon a moi'e or less long and

slender podosperm. The style, vvliich is rarely

simple, has two, three, or four divisions, eacli

terminated by a suhulnte stignin. The fruit is

an akenium, or a small berry. The seed is com-

posed beneath its proper integument of a slender

cylindrical embryo, curved back upon a farina-

ceous endosperm, or spirally twisted, and some-

times without endosperm.
This family is composed of the genera cheno-

poclimn, atriphx, salsola, beta, salicornia, &c. It

is closely connected, on the one hand, with the

polygonese, which differ from it in the stipular

sheath of their leaves, their straight embryo, and

their superior radicle; and, on the other, witli

the amaranthaceip, from which, in fact, they
differ only in their general aspect, and in some

characters of little importance. The chenopo-
dese present examples of genera having a peri-

gynous insertion, such as beta, blitum, spinacia,

and others in gi-eater number, which have the

insertion hypogynous, such as rivinia, salsola,

campfiorosnia, chenopodhim, &c.

The maritime species yield soda, and are em-

ployed in the manufacture of barilla. From the

root of beta vulgaris, sugar is olttained. The
roots and herbage of many species are employed
ns articles of food. Chenopodhim olidum is

remarkable for its disagreeable smell, resembling
that of putrid fish.

Amarantiiace^, Brown. CPart of the Amar-
anthacece of JussiM.) The amaranthaeeic

are herbaceous, or suffrutescent plants, bearing
nltemate or opposite leaves, sometimes furnished

with scariose stipules. The flowers are small,

often hermaphrodite, sometimes unisexual, dis-

posed in spikes, panicles, or capitula, and fur-

nished with scales, by wliich they are separated.

Tiie calyx is monosepalous, often persistent,

with four or five very deep divisions. The stamina

vary from three to five. Their filaments are

sometimes free, sometimes monadelphous, and

occasionally form a membranous tube, lobed at

its sitmmit, and bearing the anthers on its inner

surface. The ovary is free, unilocular, contain-

ing a single erect ovule, sometimes borne upon
a very long, recurved podosperm, at the summit
of which they hang. The style is simple or

wanting, and is terminated by two or three

stigmas. The fruit, which is generally sur-

rounded by the calyx, is an akenium or a small

pyxidium, opening by means of a lid. The

embryo is cylindrical, elongated, recurved around
n farinaceous endosperm.

This family is composed of the genera amar-

anthus, celosia,f)omphrena, achi/ranthes, &c., and is

closely allied to the chenopodeic.
From the amaranthacese are separated certain

genera with perigynous stamina, as illecebrum,

paronychia. &e.. which, together with some

othei-s removed from the cai'yophyllete, form a

distinct family under the name of parony-
chiese.

Most of this family are weeds. Several species

are used as salads, or pot-herbs. Some are cul-

tivated in the flower garden, as the globe amar-

anthus, the love-lies-bleeding, and the cock's-

combs.

Nyctagine/e, Jussieu. The nyctaginete are

herbaceous plants, shrubs, or even trees, with

simple, generally opposite, sometimes alternate

leaves. The flowers are axillar, or terminal,

often collected several together in a common,

proper, and calciform involucre. Their calyx
is monosepalous, coloured, often tubular, bulg-

ing at its lower part, which is often thicker, and

persists after the fall of the upper part. The
limb is more or less divided into plaited lobes.

Tlie stamina vary from five to ten, and are

inserted upon the upper edge of- a kind of hypo-

gynous disk, often in the fomi of a capsule.

The ovary is one-celled, and contains an erect

ovule. The style and stigma are simple. The

fruit is a cariopsis, covered by the disk and the

lower part of calyx, which are crustaceous, and

form a kind of accessory pericarp. The true

pericarp is thin, and adheres to the proper tegu-

ment of the seed. The seed is composed of an

embryo, curved upon itself, having its radicle

bent back upon the face of one of the cotyledons,

and thus embracing the endosperm, which ia

central.

Tlie genera rxyctago, allionia, pisonia, boerha-

via, &c., liolong to this family. Some authors,

setting out with the genera whose involucre is

uniflorous, as in nyctago, or the marvel of Peru,

have considered the involucre as a calyx, and the

calyx as a corolla ;
but analogy, and especially

the genera which have an involucre containing
several flowers, prove the perianth to be really

single. The roots are generally purgative ; most

of the species are mere weeds.

Plantagin.e, Jussieu. A small family of

plants containing only the genera plantago and

littorella. The flowers are hermaphrodite, uni-

sexual in littorella, forming simple, cylindrical,

elongated, or globular spikes ;
the flowers rarely

solitary. The calyx has four deep, persistent

divisions, or foiir unequal sepals, in the fonn of

scales, two of them more external. The corolla

is monopetalous, tubular, with four regular divi-

sions, seldom entire at its summit. In the genus

j>lantago, the corolla gives attachment to four

protruded stamina, which in littorella spring
from the receptacle. The ovary is free, with

one, two, or very rarely four cells, containing
one or more ovules. The style is capillar, ter-

minated by a simple subulate stigma, rarely

bifid at the tip. The fruit is a small pj'xidium,
covered by the persistent corolla. The seeds are

composed of a proper integument, which covers
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ft flfshy ciidospenii, at tlie centre of which is a

cylindrical axile and homotrope embryo.
Tile plantagintB are herbaceous, rarely suffru-

tescent plants, often stemless, and having only
radical peduncles, which bear spikes of very
dense flowers. Their leaves are often radical,

entire toothed, or variously incised. They grow
in all latitudes.

The seeds a^plantago ispaghula and psyllium,

form, with water, a mucilage, which, in India,
is employed as a demulcent. The herbage is

bitter, but without remarkable properties.

PLL'MnAGiNiE, Jussieu. A natural family of

dicotyledonous plants, placed by some among
the apetalse, and by others among the monope-
tala;. They are herbaceous or suffrutescent

plants, with alternate leaves, sometimes all col-

lected at the base of the stem, and sheathing.
The flowei-s are disposed in spikes, or in branched

and terminal racemes. Their calyx is monose-

palons, tubular, plicate and persistent, generally
with five divisions. The corolla is sometimes

uionopetalous, sometimes formed of five equal

petals, which not unfrequently are united toge-
ther at the base. The stamina, generally five in

number, and opposite to the divisions of the

corolla, are epipetalous, when the corolla ispoly-

petalous, and immediately liypogynous when the

corolla is monopetalous (which is the reverse of

the general disposition). The ovary is free,

pretty frequently five-cornered, withasinglecell,

containing an ovule hanging to the summit of

a filiform and basilar podospemi. The styles,

from three to five in number, are terminated by
an equal number of subulate stigmas. The fniit

is an akeniurp enveloped by the calyx. The
seed is composed of a proper integument and a

farinaceous endosperm, in the centre of which is

an embryo having the same direction as the

seed.

This little family is composed of the genera

phimbaqo, statice, limonium, vogclia of Lamarck,
tiicta of Loureiro, (xgialitis of Brown. It differs

from the nj'ctaginese, which are monoperian-

tlious, in having its ovule supported upon a long

podosperm, at the summit of which it hangs, in

having several styles and stigmas, in having the

embryo straight and not bent upon itself. Their

virtues are tonic, astringent, or acrid. The root

of statice caroliniana is powerfully astringent.
Those ofseveral species of/^tomJa^o are extremely

caustic, and have been employed as rubefacients

and vesicatorics, as well as in the treatment of

ulcers.

Pi!iMULACF.^r,,Vent. Lysimachi-E, Jussieu. The

])rimulaceie are annual or perennial plants, with

opposite or verticillate, very rarely scattered,

leaves. Their flowers are disposed in spikes, or

in axillar or terminal racemes ;
sometimes they

are solitary, or variously grouped. The calyx
is monoscpalous, with five or four divisions; the

corolla monoi)etalous and regular, sometimes

tubular at the base, sometimes very deeply divi-

ded into five segments. The stamina, five in

number, are either free or monadelphous, and

are inserted at the upper part of the tube of the

corolla, or at the base of its divisions. They are

opposite to the divisions, and their introrsal

anthers open each by a longitudinal groove. The

ovary is free, with a single cell containing a very

great numl)er of ovules attached to a central tro-

phosperm. The style and the stigma are sim-

ple. The fruit is a unilocular, polyspermous

capsule, opening by three or five valves, or an

opcrculate pyxidium. The seeds present a cj'l-

indrical embryo placed transversely to the hilum

in a fleshy endosperm.
The principal genera which compose this

family are : primula, It/simachia, hottonia, ana-

gallis, cyclamen, centuncuhts, &'C. Samohts has

also been united to it, although its ovary is, to a

great extent, adherent to the calyx. In all its

other characters, however, it agrees with this

family.
The primulacete are very well characterized

by their stamina being opposite to the divisions

of the corolla, their unilocular capsule, the seeds

of which are attached to a central trophosperm,
and their embryo placed transversely before the

hilum. In these different characters, they come

very near the myrsineae, which differ in having
the fruit fleshy, and the seeds immersed in pits

of the trophosperm, which is fleshy and very

large.

The root of Cyclamen is acrid, but the family
is not distinguished by any remarkable proper-
ties. The primrose, and many other species, are

beautiful garden flowers. IloUonia is a beauti-

ful aquatic, common in England.

LENTiBnLARi.E, Rich. A small family, con-

sisting of only two genera, utricularia and pin-

guicula, which were formerly placed at the end

of the primulace^. They are small herbaceous

plants, growing among water, or in moist and

inundated places. Their leaves are cither clus-

tered in a rosaceous form, at the base of the

stems, or divided into capillar, and often vesi-

cular segments, in the species which grow
immersed in the water. The stem is always

simple, bearing one or several flowers at its

extremity. The calyx is persistent, monosc-

palous, and as it were divided into two lips.

The corolla is monopetalous, irregular, spurred,
and also two-lipped. The stamina, two in num-

ber, are included, and are inserted at the very
base of the corolla. The ovary is one- celled, and

contains a great number of ovules attached to a

central trophosperm. The style is simple and

very short ; the stigma bilamellate. The fruit

is a unilocular, polyspermous capsule, opening
either transversely, or by a longitudinal slit,

which divides its summit into two valves. Tlie
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seeds present an emhrj'o immediately covered

by the proper Integument.
Tliis small family is distinguished from the

primulacCE by its irregular corolla, its two sta-

mina, and its embryo destitute of endosperm ;

and from tlie antirrliinse by its one-celled fruit,

of which the trojiliosperm is central, and its

embryo destitute of endosperm.

GLOBULAnijE, De Cand. The genua globularia,
which was at first placed among the primulacese,
constitutes of itself this little family, of which
the following are the principal characters. The

calyx is monosepalous, tubular, persistent, with
five divisions. The corolla is monopetalous
tubular, irregular, with five narrow, unbqual
segments, disposed so as to form two lips.

The stamina, four or five in number, are alter-

nate with the divisions of the corolla. The

ovary is unilocular, containing a single pendent
ovule. The style is slender, and terminated by
a stigma with two tubular and unequal divisions.

At the base of the ovary is a small unilateral

disk. The fruit is an akenium covered by the

calyx. The embryo is nearly cylindrical, axile,

and placed in a fleshy endosperm.
The globularisE are herbaceous or suffrutescent

plants, with leaves all radical or alternate, and

small bluish flowers collected into a globular

capitulum,and accompanied with bracteas. They
differ from the primulacese in having their cor-

olla irregular, their stamina alternate, and their

ovary conbiining a single reversed ovule.

Oroba>xiif.;e, Vent. Plants sometimes par-
asitic on the roots of other plants, sometimes

growing in the earth. Their stem is sometimes

destitute of leaves, which are substituted by
scales. The flowers, which are accompanied by
bracteas, are terminal, sometimes solitary, some-

times disposed in a spike. The calyx is mono-

sepalous and tubular, or divided to the base into

distinct sepals. The corolla is monopetalous,

irregular, often two-lipped. The stamina are

generally didynamous. The ovary, which is

applied upon a hypogynous and annular disk,

has only one cell, which contains very numerous
ovules attached to two parietal trophosperms,
bifid on their free side. The style is tenninated

by a stigma with two unequal lobes. The fruit

is a unilocular capsule, opening into two valves,
each of which bears a trophosperm on the middle
of its inner face. The seeds, which have a double

integument, present a fleshy endosperm, which
bears a very small embryo, placed in a depres-
sion in its ui)per and lateral part.
The genera orobanche, pheMppea, !athra;a, &c.,

fonn this family, which differs from the scro-

phularinse in its unilocular ovary, the position
of the embryo, and especially the general ap-

pearance of the plants of which it is composed.
Astringent, but of little importance in a medi-

cal point of view.

ScRornuijiRiN^, Brown. ScrophularitB and

Pediculares, Jussieu. Herbs or shrubs, with

simple leaves, which are often opposite, some-

times alternate, and flowers disposed in spikes
or terminal racemes. Their calyx is monose-

palous, persistent, with four or five unequal
divisions. The corolla is monopetalous, irregu-

lar, two-lipped, and often personate. The stamina

from two to four in number, are in the latter

case didynamous. The ovary, applied upon a

hypogynous disk, has tw'O polyspermous cells.

The style is simple, tenninated by a two-lobed

stigma. The fruit is a bilocular capsule, vary-

ing much in its mode of dehiscence. Sometimes

it opens by holes formed towards the summit,
sometimes by irregular plates, sometimes l)y two

or four valves, each bearing the half of the dis-

sepiment on the middle of its inner face, or

opposite to the dissepiment which remains entire.

The seeds contain, under their proper integu-

ment, a kernel, composed of a fleshy endosperm,
which encloses a straight cylindrical embryo,

having its radicle directed towards the hilum, or

opposite to that ])oint of attachment.

"We have followed," says Richard, "the

example of Mr Brown, who unites into one the

two families proposed by Jussieu, under the

names of scrophularia: and pediculares. The

principal difference which served to distinguish

these two families, was derived from the mode

of dehiscence of the capsule, which, in the

scropliulai'is, t.akes place by holes or valves

opposite to the dissepiment, which remains

untouched; whereas, in the pediculares, each

valve bears, on the middle of its inner surface,

the half of the septum. But these differences,

which appear very decided, present numerous

shades; and, for example, in the genus veronica^

we find almost all modifications of them. But

we have observed another difference between

these two groups, which we have not had an

opportunity of remarking in all the genera, but

which has appeared to us constant in all those

of which we have examined the seed, and which

is, that in the pediculares of Jussieu, the embryo
has always a direction the reverse of that of the

seed, that is, its cotyledons are turned towards

the hilum, whereas the contrary happens in the

scrophularite.
1. Pediculares: pedicularis, rMnantlnts, me-

lampyrum, veronica, etiphrasia, erinus, &c.

2. ScROPnuLARiiE: antirrhinum, linaria, scro-

phularia, digitalis, pratiola, &c.

A great proportion of the didynamia angios-

permia of Linnicus, belong to this fiimily; cap-

sular fruit, and didynamous stamens, being

among the most obvious characteristics of the

order. The species are generally herbs, rarely

shrubs, ar,d are found in mountains, valleys,

ditches, and way-sides, in all parts of the world.

Pedicularis, rhinanthu; mclampi/rum, and
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etiphrasia, are slightly liittor, but possess no
rcinarkable proijerties. Decoction of veronica

officinalis is recommended as a substitute for tea.

'J'lie scroplmlari<e are generally bitter, acrid, and

nauseating, producing purging and vomiting.

Digitalis diminishes the force of the circulation,

increases the secretion of the saliva and urine,
and may produce vomiting, dejection, vertigo,
and death.

Soianea;, Jussieu. In this family are found

herbaceous plants, shrubs, and even small trees,

sometimes fui'nishcd with prickles on several of

their parts, having simple .or compound leaves,

which are alternate, or sometimes geminate
towards the upper part of the twigs. Their

flowers, which are often very large, are either

extra-axillar, or form spikes or racemes. Their

monosepalous, persistent calyx, has five shallow

divisions. The corolla, which is monopetalous,
and in most cases regular, presents very diver-

sified forms, with five more or less plicate lobes.

The stamina, which are equal in number to the

lobes of the corolla, have their filaments free,

rarely monadelphous at the base. The ovary is

seated on a hypogynous disk, and has commonly
two, rarely three or four polyspermous cells,

the ovules of which are attached at the inner

angle. The style is simple, terminated by a

two-lobed stigma. The fruit is either a cap-

sule, with two or four polj'spermous cells, open-

ing b3' two or four valves, or a two-celled or

tliree-celled berry. The seeds, sometimes reni-

form, and having a granulated cpisperm, have a

more or less curved embryo, in a fleshy endo-

sperm.
The solaneiE are very intimately allied to the

scroijhularin.T, but differ from them in having
their leaves generally alternate, their corolla

regular, their stamina of the same number as

the lobes of the corolla, and especially in having
their embryo curved upon itself. The last men-
tioned character is sometimes the only one whicli

equally distinguishes the solaiic:" with irregular
corollas from certain scrophularinic. The genera
of this family form two sections, according as

the fruit is fleshy or capsular.
1. Fruit capsular: nicotiana,verbascum,hi/oscy-

aimis, datura, &c.

2. Fruit fleshy : solanum, atropa, capsicum,

physalis, li/cium, &c.

The plants of this family may be considered

generally as narcotic or poisonous. The pro-

perties of tobacco are well known. The leaves

of hyoscj'amus, datura, and atropa, produce
nausea an<l vertigo. Datura stramonium has

been employed in epilejisy and asthma. The juice
(ft atropa belladonna, hesiAcs its general effects,

dilates the pupil. The verbascitms, again, are

mucilaginous and mild. Solanum dulcamara,
a poisonous or narcotic plant, belongs to the

same genus as the potato, the root and berry of

which have no narcotic effect even when eaten

raw, and of which the former is one of our most
wholesome esculents. 'J he fruits of solanum

escukntum, and other species, are also eaten.

AcANTUACE^E, Jussieu. The acanthacea; are

herbs or shrubs, with opposite leaves, iiowera

disposed in s]iikes, and accompanied with brac-

tcas at their base. Their calyx is monosepalous,
with four or five divisions, regular or irregular.
The corolla is monopetalous, irregular, commonly
bilabiate. The stamina are two or four, in the

latter case tetradynamous. The ovary has two

cells, which contain two or a greater number of

ovules, and is applied upon an annular hypogy-
nous disk. The style is simple, terminated by
a two-lobed stigma. The fruit is a capsule, with
two cells, which are sometimes monospermous,
and opens elastically into two valves, each of

which carries with it half of the dissepiment.
The seeds are generally supported upon a filiform

podospemi, and their embryo, which is placed

immediately under their proper integument, is

destitute of endosperm, and has its radicle gene-

rally turned towards the hilum.

This fiimily differs from the scrophularincae in

having its seeds supported upon a long podos-

pemi, in having its embryo destitute of endos-

perm, as in justicia, ruellia, tlambergia, &c.
The species are generally bitter and tonic, but

their properties are little known.

JasminejE, Jussieu. Jasmincce and Liliacem

Ventenat. Olein(B,\iuik. Thisfamily iscomposed
of shrubs, small trees, or even trees of very large

size, with opposite, rarely alternate, simple, or

pinnate leaves. The flowers are hermaphrodite,

excepting in the germs fraxinus, in which they
are alternate. The calyx is monosepalous, tur-

binate in its lower part. The corolla is mono-

petalous, often tubular and irregular, with four

or five lobes, which are sometimes so deep that

the corolla seems polypetalous as in ornus, chio-

nanthus. It is sometimes entirely wanting.
The stamina are only two. The ovary has two

cells, each containing two suspended ovules. The

style is simple, and terminated by a two-lol)ed

stigma. The fruit is sometimes a two-celled

capsule, indehiscent, or opening by two valves
;

sometimes it is fleshj', and contains an osseous

nucleus. The proper integument of the seed is

thin or fleshy. The endosperm is fleshy or hard,
and contains an embryo having the siime direc-

tion as the seed.

The genera of this family may he divided

into two sections.

1 . Fruit dry, Lilace/E : lilas,fontaiiesia,frax-

intis, nj/ctantlies.

2. Fruit fleshj', JASiiiNEiE : jasminum, oka,

liffustrum, philyrea, &c.

Manna is the concrete juice of several species
offraxinus. The flowers of several species of

jasminum vield a fragi'ant essential oil used as a

4l
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perfume. Olive-oil is obtained from the peri-

carps of the common olive. Tlie flowers of

olea,fragrant are used by the Chinese in flav-

ouring tea.

Verben'ace.e, Jussiou. The verbenacete are

trees or shrubs, rarely hei-baceous plants, usually
with opposite, sometimes compound leaves. Tlie

flowers are disposed in spikes or corymbs : more

rarely they are axillar and solitary. Their calyx
is monosepalous, persistent, and tubular. The
corolla is monopetalous, tubular, commonly
irregular. The stamina are didynamous, some-

times only two in number. The ovary has two

or four cells, containing one or two erect ovules.

The style is terminated by a simple or bifid

stigma. The fruit is a berry or drupe, contain-

ing a nut with two or four cells, which are often

monospermous. The seed is composed of a pro-

per integument, and a thin and fleshy endos-

perm, which covers a straight embryo.
This family, which is composed of the genera

verbena, vitex, clerodendrum, zapania, &c., is dis-

tinguished from tlie preceding by its fruit being

fleshy (excepting in verhcna), and by its seeds

being usually solitary in each cell. Many of the

species are mere weeds. Others are esteemed

for their showy flowers. Tectona furnishes the

Indian teak wood so much employed in ship

building.

MyoporinejE, Brown. Shrubs generally gla-

brous, with simple, alternate, or opposite leaves,

and axillar flowers, destitute of bracteas. Their

calyx is persistent, with five deep divisions.

Corolla monopetalous, nearly regular, or slightly

two-lipped. The stamina are did^'namous or

sometimes five in number, one occasionally

rudimentary. The ovary is free, applied upon
a hypogynous and annular disk. It has from

two to four cells, containing each one or two
ovules hanging from its summit. The simple

style is terminated by a simple stigma. The
fruit is a drupe, containing a nucleus with two
or four cells, each containing one or two seeds,

composed of a cjdindrical embryo, placed in the

centre of a rather dense endosperm.
The myoporinese are allied to verbenacea",

from which they difffer, especially in having
their seeds pendent, and furnished witli a thick

endosperm. The family consists of the genera

myoporum, lontia, pliolidia, stenoclnlus, and

eremophila. They are all natives of New Hol-
land. Tlie avecennias grow on the shores and

among water, something like the mangrove.
Labiate-, Jussieu. The Labintie form one

of the most natural families in the vegetable

kingdom. They are herbaceous plants, or some-
times shrubs, of which the stem is square, the
leaves simple and opposite, the flowers grouped
in the axillse of tlie leaves, and thus forming
spikes or branched racemes. Their calyx is

monosepalons, tubular and in-egular, and is

divided into two lips, an upper and a liuver.

The, stamina are four in number, and didyna-

mous : sometimes the two sliorter are abortive.

The ovary, which is applied upon a hypogy-
nous disk, is deeply four-lobed, and much

depressed at its centre, from which springs a

simple style, surmounted by a bifid stigma. A
transverse section of the ovary presents four

cells, containing each an erect ovule. The fruit

is composed of four monospermous akenia,

enclosed by the persistent calyx. The seed con-

tains an erect embryo in the centre of a fleshy

endosperm, which is.sometimes very thin.

The very numerous genera of this family may
be divided into two sections, according as they
have two or four stamina.

Sect. I. Two stamina: salvia, rosmarinus,

monarda, lycopus, &c.

Sect. II. Four didynamous stamina: hetonica,

leonuriis, thymus, hallota, marruhium, phlomis,

satureja, &c.

The plants of this family contain an ai-omatic

volatile oil, camphor, and a bitter extractive,

which render them stomachic, stimulant, and

tonic. No poisonous or deleterious species has

been found amongst them. The roots of stacht/s

pahistris are eatable. Many species are used as

aromatics in food, such as mint, marjoram, and

basil. From others agreeable perfumes are

extracted, as thyme, lavender, mint, and rose,

mary.
BoRAGiNEJi;, Jussieu. The boragineae are herbs,

slirubs, or even sometimes tall trees, bearing
alternate leaves, often covered, as well as the

stems, with very stiff hairs. Their flowei's form

unilateral spikes, rolled in the form of a crosier

at tlieir summit, often aggregated, and forming
a kind of panicle. Their calyx is monosepal-

ous, regular, persistent, and five-lobed. The
corolla is monopetalous, regular, five-lobed, and

in a certain number of genera presents, near the

throat, five projecting appendages, which are

hollow within, and open externally at their base,

Tlie five stamina are inserted at the upper part
of the tube of the calyx, and alternate with the

appendages just mentioned, when these are pre-

sent. The ovary, which is supported upon a

hypogynous, annular and sinuous disk, is deeply

four-lobed, with four monospei'mous cells, and

deeply depressed at its centre. Tlie style springs

from this depression, and is terminated by a two-

lobed stigma. The fruit is composed of four

monospermous carpels, which are more rarely

united, and form a dry or fleshy fruit, with two

or four cells, which are sometimes osseous, or

with only one cell through abortion. The seeds

have their embryo reversed in a fleshy but

very thin endosperm, which is sometimes want-

ing.

The family of boraginese is related to tlie

labiata: in the structure of its pistil, which is tlie
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snine, and to (lie scropliulaiiiiic. But it is (lis-

liiin;uislied from the former by its cylindrical

stem, alternate leaves, regular corolla, stamina

five ill number, and from the latter by the struc-

ture of its ovary and fruit.

Among the genera are the following.

Sect. I. Genera witliout appendages to the

corolla: echium, lithospermum, pulmonaria^ onos-

ma, cordia, &c.

Sect. II. Genera furnished with appendages :

si/mphytum, -lyccpsis, anchtisa, horago, a/noglos-

sum, &c.

Ventenat proposed separating from the bora-

gineae the genus cordia, on account of its simple
and fleshy fi-uit, and fomiing of it a family
under the name of sebeslcnw. Mr Brown thinks

that the genera hydrophyllum, cUisia, and pha-

cclia, which have a capsular fruit, a large horny

endosperm, and compound or deeply-lobed leaves,

form a distinct family, which he names hydro-

phyllce. Lastly, Professor Schradcr, in his excel-

lent memoir on the boragine*, proposes to divide

them info three distinct orders : horagenece,

hydrophyUev, and hcliotropicete.

The plants of this fiimiiy are common in

Europe, and the norih of Africa, less abundant
in India, and the equatorial regions, and not

unfrequent in New Holland; they are mucilagi-
nous and emollient, but possess no properties
that qualify them to be of much importance as

food or medicine ; many species are mere weeds,
others are beautiful ornamental flowers. The
roots of andmsa tinctoria, lithospermum tinctor-

iiim, anclinsa virginica, and some other species,
are used to dye a red colour. Pure nitre ha?
lieen found in several species.

CoxvoLVULACEvE, Jussieu. Herbaceous or suf-

fnitescent plants, often voluble and climbing,

having alternate leaves, which are simple, or

more or less deeply lobed; axillar or terminal

flowers
;
a monosepalous, persistent calyx, with

five divisions
;
a monopetalous, regular corolla,

with five ]dicate lobes; and five stamina inser-

ted into the tube of the corolla. The ovary is

simple and free, supported upon a hypogynous
disk, and has from two to four cells containing
a small number of ovules. The style is simple
or double. The fruit is a capsule having from
one to four cells, usually containing one or two

seeds, attached towards the base of the disse])i-

ments. It opens into two or four valves, the

edges of which are applied upon the dissepi-
ments which remain in place. More rarely the

capsule remains closed, or opens into two super-

imposed valves. The embryo, of which the

cotyledons are flat and plicate, is rolled upon
itself, and placed in the centre of a soft and as it

were mucilaginous endosperm.
The essential character of this family consists

in its capsule, the sutures of which correspond
to the dissepiments. This character being want-

ing in some genera formerly united with tlie

convolvulaceic, such as liydrolca, nama, sagonca,
and diopjensia, Mr Brown has proposed fonning
them into a distinct family under the name of

hi/drohacem. The princijfal genera of the eon-

volvulacea: are conzohuiiis, ipomitQ,, cuscuta,

evolvulus, cressa, &c.
The roots are generally acrid and purgative.

Jalap is obtained from convolmihis jalapa, and

scammony from c. scammonia. The root of c.

pandztratits is used fls a purgative in North

America, and those of many other species pos-
sess the same properties. On the other hand,
those of the sweet potato (c. batatas) and edulis

are articles of food. Several species are garden
flowers.

PoLEMONiACE^, Jussicu . Ilerbaccous Orwoody,
sometimes twining plants, furnished with alter-

nate or opposite leaves, often divided and pinna-

tifid, and axillar or terminal flowers, forming
branched racemes. Each flower is composed of

a five-lobed, monosepalous calyx ;
a regular, sel-

dom irregular, monopetalous corolla, with five

more or less deep divisions
; five stamina inser-

ted into the corolla
; an ovary ajiplied upon a

disk which is often spread out at the bottom of

the flower and lobed. This ovary has three cells,

containing one, or more frequently several

ovules. The style is simple, terminated by a
trifid stigma. The fruit is a three-celled cap-

sule, opening by three valves, which are septi-
ferous on the middle of their inner face, or only
bear the impression of the dissepiment, which
remains untouched at the centre of the capsule.
The seeds have an erect embryo in the centre of

a fleshy endosperm.
This family is in some measure intermediate

between the convolvulacete and bignoniaceaj. It

differs from the former in having its valves sep-
tiferons in the middle of their inner surface, and
not contiguous at their margins over the disse-

piments, and in its erect embryo ;
from the lat-

ter, in having the corolla almost always regular,
the ovary three-celled, its valves septiferous, &c.
The genera which compose this family are in

small number : polemonium, phlox, cantua, bon-

plandia, and probably colxea. They are natives

of the mountainous parts of Europe. Some are

showy plants but possess no remarkable pro-

perties.

Bignoniace/t;, Jussieu. liignoniacea;, and

PedalinerB, Brown. Trees, shrubs, or more

rarely herbaceous plants, with the stem often

samientose and furnished with cirri. The leaves

are commonly opposite or temate, rarely alter-

nate, usually compound. The flowers, which
are teniiinal, or axillar, and variously grouped,
have a monosepalous, often persistent, five-lobed

calyx, a monopetalous corolla, more or less iiTe-

gular, and with five divisions. The stamina are

commonly four and didynamous, accompanied
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by a stOTle filament, which is tlie indication of

n fifth abortive stamen. In some genera the

five stamina are equal, or two only are fertile.

The ovary, which is placed upon a hypogynous
disk, presents one or two cells usually containing
several ovules. The style is simple and termi-

nated by a bilamellate stigma. The fruit is a

capsule with one or two cells, opening by two
valves opposite to the dissepiment. In some
rare cases the fruit is fleshy, or hard and inde-

hiscent. The seeds, which are often margined
with a membranous wing all round, contain

beneath their proper integumentan erect embryo,
destitute of endosperm.
The principal genera of this family are bigno-

nia, catalpa, jacaranda, tccoma, &c., of which

the seeds are winged ; and sesanium, martynia,
and craniolaria, of which the seeds are wing-
less. They are generally tropical plants and

have showy ornamental flowers. Bignonia radi-

cans is a beautiful climbing plant, and thejacar-
andas have large blue and pui-ple flowers, with

elegant leaves. Their wood is said to resist the

attacks of worms.

Gentiane.'e, Jussieu. Nearly all the genti-
anoe are herbaceous plants, rarely frutescent,

l)earing smooth, entire, opposite leaves. Flowers

solitary, terminal or axillar, or collected into

simple spikes. Calyx monoscpalous, often per-

sistent, with five divisions. Corolla monopetal-

ous, regular, commonly with five lobes, which

are imbricated previous to their development.
The stamina are of the same number as the divi-

sions of the corolla, and alternate with them.

The ovary, sometimes contracted and in a man-
ner fusiform at its base, has a single cell, con-

taining a great number of ovules attached to two

parietal and sutural trophosperms, bifid on the

inner side. The style is simple and dee])ly

bipartite ; each division bearing a stigma. The
fruit is a one-celled capsule, containing a very

great number of seeds. It opens by two valves,

the edges of which are more or less inflected to

meet the trophosperms. The seeds are generally

very small, and their embryo, which is erect, is

contained in the axis of a fleshy endosperm.
This family is well characterized by its gene-

ral appearance, its opposite entire leaves, and
their glaucous green colour. It is allied, on the

one hand, to the proteaceiB, from which it dif-

fers in its Ojipositc leaves, its two-celled ovaries,
and the peculiar mode of dehiscence of its cap-
sule

; and, on the other hand, to the scrophul-
arinea?, which, however, are easily distinguished
by their irregular corolla, their four didynamous
ftamina, and the dehiscence of their fruit. Of
the genera of this family we may mention gen-
tiana, crythnea, chironia, exacum, vVlarsia, and

menyanthes. The two last are remarkable for

their alternate leaves, which are ternate in tneny-
anlJict.

They are all pretty plants, but are finer in

their wild state than when cultivated. In their

properties they are generally bitter, stomachic,
and tonic. The roots of gentiana lutea, purpu-
rea, rubra, and amarilla, are cmplo3'ed as such.

Menyanthes trifoliata is also intensely bitter, as

is villarsia nymphoides. Erythrtea centaurium

and latifolia yield an intense bitter, less nau-

seous than that of most others.

Apocyne^, Jussieu. Apocynecs and Asclepi-

adc<B, Jussieu. Strychnew, Jussiej. The apo-

cynciE are very difi"erent in their aspect. They
are herbaceous plants, shrubs, or even tall trees,

and generally lactescent. 'J'heir leaves are sim-

ple and opposite. Flowers axillar or terminal,

solitary or variously aggregated. The calyx

monose])alous, with five divisions, sometimes

spreading, sometimes tubular. Corolla mono-

petalous, regular, of very diversified form, some-

times presenting five concave, petaloid appenda-

ges, which spring from the throat of the corolla,

and are in part united to the stamina, which are

five in number, sometimes free and distinct,

sometimes united by the filaments and anthers,
and forming a kind of tube which covers the

pistil, and is often united at its summit to the

stigma. I'he anthers are two-celled, and the

pollen which they contain is pulverulent in

those whose stamina are free, and in solid masses

of the same form as the interior of the cell in

those in which the stamina are united. Each

pollen-mass is terminated at its summit bj' a

gland, which is united to that of the pollen-mass
next to it. Two free ovaries, applied upon a

hypogynous disk, united together l)y their inner

side or only by their summit, present each a

cell which contains a gi'eat number of ovules

placed at their inner suture. The two styles are

sometimes united into one, and terminate in a

more or less discoid, sometimes cylindrical and

truncate stigma. The fruit is a simple or double

follicle
;
more rarely it is fleshy and indehiscent.

The seeds, which are attached to a sutural tro-

phosperm, are naked or crowned by a pappus.

They contain in a fleshy or horny endosperm a

straight embryo.
This family has been divided by Mr Brown

into two :

1. The true Apocyne.*, which have the corolla

destitute of appendages, and the pollen powdery.
Such are the genera apocynum, vinca, rauwolfia,

arduinia, nerium, &c.

2. The Asci.EPiADE.*-,, the corolla of which is

furnished with an appendage, and the pollen in

solid masses, as in the orchidea;. Such are the

genera asclcpias, hoya, rynanchmn, &c.

Their properties are acrid, stimulating, or

narcotic, frequently higlily poisonous. Nux
vomica is the seed of a species of stryclmos of

that name. The seed of cerbera tangliin is a

violent jtoison, as is that of many other sj)ecict;.
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Many of these plants, however, are employed as

purgatives, diaphoretics, tonics, and febrifuges,
and othera as articles of food. It is probable
that when their properties are better known,

tlicy will be found to be of eminent service in

medicine and domestic economy.

SAPOTEiE, Jussieu, Trees or shrubs all extra-

European and for tlie most part inter-tropical.

Tlieir leaves are alternate, entire, persistent, and

coriaceous
;

their flowers hermaphrodite and

axillar. Calyx persistent, monosepalous. Cor-

olla monopetalous, regular, with lobes equal in

number to those of the calyx, double or triple.

The stamina are in definite number : some of

them, of the same number as the lobes of the

calj'X, and opposite to the petals, are fertile ; the

rest, alternate with the others, sterile. The

ovary has several cells, containing each an erect

ovule. Tlie style is terminated by a generally

simple, sometimes lobed stigma. The fruit is

fleshy, with one or several monospermous, some-
times Iiony cells. The embryo is erect, and is

contained in a fleshy endosperm, which is rarely

wanting.
The genera of this family are achras, mimtt-

fops, syderoxylmi, imhricaria, lacuma, &c. It is

idosely allied to the eljenacerc, which differ ft-om

it in having their flowers generally unisexual,
tlieir stamina disposed in two series, their style

divided, and their seeds pendent.
The fruits of some species contain a thick oil

used for domestic purposes. Those of others are

sweet and used as food. To this family the

famous cow-tree of India is supposed to

belong.

Myiisixe.1!, Brown. Ardisiacete, Jussieu.

Ophiospermias, Ventenat. Tlie my rsineic are trees

or shrubs, with alternate, very rarely opposite
or ternate leaves, which are glabrons, coriaceous,
entire or toothed, and destitute of stipules. The
flowers are disposed in racemes or a kind of

umbels, or are simply grouped in the axilla of

tlie leaves, or at the summit of the twigs. They
are hermaphrodite, rarely unisexual. Their

calyx is generally persistent, with four or five

deep divisions. Their corolla is monopetalous,
regular, with four or five lobes. The stamina,
equal in number to the lobes of the corolla, and
sometimes monadelphous, are attached to the
base of the lobes, and are opposite to them.
The filaments are short, the anthers sagittate.
Tlie ovary is free, unilocular, containing a vari-

able number of ovules inserted upon a central

trophosperm, in which they are sometimes more
or less deeply immersed. The style is simple,
terminated liy a simple or lobed stigma. The
fruit is a kind of dry drupe, or a berry contain-

ing from one to four seeds. The seeds are pel-
tate, with their Iiilum concave

; their simple
integument covering a fleshy or horny endo-

spcnn, in which is contained a cylindrical embryo

little curved, and placed transversely to the

hilum.

This family is closely related to the sapote??
and ebenaceae, in its general aspect, and in seve-

ral of its characters. On the other hand, the

structure of its ovary, and the circumstance of

the stamina being opposite to the lobes of the

corolla, give it some affinity to the primulacetc.
The genera which compose the family of myr-
sinetE are the following : myrsine, ardisia, jac-

quinia, samara, wallenia, and agicera. These

species are natives of tropical climates, and are

showy plants in the greenhouse and stove.

EnK-NACEvTi:, Rich. Chiyacanete, Jussieu. This

family is composed of trees or shrubs, which are

not lactescent, and of which the wood is veiy
hard, and often of a dark colour in the centre.

Their leaves are alternate, entire, often ceriace-

ous, and shining. The flowers are generally

axillar, rarely hermaphrodite, most commonly
polygamous. Their calyx is monosepalous, with
three or six equal and persistent divisions. The
corolla is regular, monopetalous, its limb with
three or six imbricated divisions. The stamina
are in definite number, sometimes inserted upon
the corolla, sometimes immediately hypogynous.
They are in double or quadruple the number of

the divisions of the corolla, very rarely in equal

number, and then alternating with them. Most

commonly the stamina are disposed in two rows,
and have their anthers linear-lanceolate, and two-
celled. The ovary is free, sessile, with several

cells containing each one or two pendent ovules.

The style is divided, more rarely simple; the

stigmas are simple or bifid. The fruit is a glo-
bular berry, sometimes opening in a nearly regu-
lar manner, and containing a small number of

compressed seeds. Their tegument covers a car-

tilaginous endosperm, in which is an embryo
having the same direction as the seed.

As now limited, the family of ebenacea; is

composed of the genera diospyros, royena, para-
lea, &c. It is related to the sapoteaj, but these

have their stamina of the same number as the

divisions of the corolla, to which they are oppo-
site, and besides, present several other distinc-

tive characters.

Diospyros virginiana aflbrds fruits which arc

eatable when perfectly ripe; but the family, in

general, is remarkable only for the hardness of

the wood which it affords.

Si'YRACiwK, Rich. Symplocece, Jussieu. This
little fiimily contains trees or shrubs with alter-

nate leaves, destitute of stijiules, and axillar,
sometimes terminal flowers. The calyx is free

or adherent to the inferior ovary, its limb entire

or divided. The corolla is monopetalous and

regular. The stamina, which vary from six to

sixteen, are free or monadelphous at their base.
The ovary is sometimes superior, sometimes

inferior, commonly with four cells, sep.arated by
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very tliin, membranous dissepiments. Each of

tliese cells commonly contains four ovules

attached to the inner angle of the cell, and of

which two are erect, two reversed. The style
is simple, terminated by a very small simple

stigma. The fruit is slightly fleshy. It con-

tains from one to four bony and more or less

irregular nucules. The seed is formed of a pro-

])er integument, and a fleshy endosperm, which

contains a cylindrical embryo, having the same

direction as the seed.

This family is composed of only a few genera,

halcsia, symploeos, styrax, alstonia, and ciponima.
It differs from the ebenacea; in having a perigy-
nous insertion, a qundrilocular ovary with four

ovules, two erect and two reversed, and a simple

style.

The gum resinsstorax and benzoin are obtained

from stt/rax officinalis and benzoin.

ERiciNEji;. This family consists of shrubs

and small trees, of elegant forms, having in gene-
ral simple, alternate leaves, rarely opposite, ver-

ticillate or very small, and in the form of imliri-

catcd scales. Tlieir inflorescence is very varia-

ble. The monosepalous calyx is sometimes free,

sometimes adherent to the ovary, which is then

inferior, with five divisions, which are some-

times so deep, that it appears formed of distinct

sepals. The corolla is monopetalous, regular,

with foxir or five lobes, sometimes with four or

five distinct petals. The stamina, which are

generally double the number of the divisions of

the corolla, have their filaments free, rarely con-

nected at their base. The anthers are introrse,

one-celled or two-celled, sometimes terminated

by two horn-shaped appendages at their summit
or base, and generally opening bj' a hole near their

summit. These stamina are generally attached

to the corolla; but sometimes they are immedi-

ately hypogynous. The ovary is inferior or

free
;
in the latter case, it is sessile at the bottom

of the flower, or applied upon a hypogynous

disk, which is more or less prominent, and

sometimes has the form of lobes or scales. It

has from three to five cells, each containing a

considerable number of ovules attached at their

inner angle. The style is simple, terminated by
a stigma having as many lobes as the ovary has

cells. The fi-uit is a berry, or more commonly
a capsule, sometimes crowned by the limb of the

calyx, and opening by as many valves as there

are cells. Sometimes each of these valves car-

ries witli it one of the dissepiments on the mid-
dle of its inner face and sometimes the dehis-

cence takes ])lace opposite each dissepiment.
The seeds are composed of a fleshy endosperm,
in the middle of which is an axile, cylindrical

embryo, having the same direction as the seed.

The rhodoracea; of Jussieu differ from the

i-ricinea? only in their capsule, the valves ofwhich

carry with them the dissei)imeutsiu the middle

of their inner surface, whereas in the ericinea? in

general the dehiscence takes place opposite the

dissepiments. This family is divided into

1. Vaccini.*:: ovary inferior. Vaccinium,

escallonia, gai/lussaccia, &c.
2. Ericine.*;: ovary free, disk hypogynous,

anthers bilocular. Erica, rhododendron, rho-

dora, ledum, clcthra, arbutus, andromcda, &c.
3. Epacride*: ovary free, disk in the form of

five hypogynous scales, anthers unilocular.

Epacris, styplielia, leucopogon, &c.
The berries of the vaccinias are generally

eatal)le. The bark and leaves are slightly astrin-

gent. The ericoe are astringent and diuretic.

The rhododendra and azalece are acrid and poi-
sonous. All the species are ornamental plants.

Gessneriace^, Rich. These are herbaceous

plants, rarely shrubby at their base, bearing

ojiposite or alternate leaves, and axillar or ter-

minal flowers. The calyx is monosepalous, per-

sistent, with five divisions, adhering by its base

to the ovary, which is generally infei-ior. The
corolla is monopetalous, irregular, with, five

unequal lobes sometimes forming two lips. The
stamina are two or four, inserted upon the cor-

olla. The ovary is either inferior or free : in the

former case, it is crowned by an epigynous often

lolred disk
;
in the latter case, the disk is hypo-

gynous and often lateral. The style is simple,
terminated by a simple stigma, concave in its

centre. The ovary has a single cell in which
the numerous o\ailes are attached to two parietal

trophospcrms, branched on the side of the cell.

The fruit is either fleshy or dry, and forms a

unilocular capsule opening by two valves.

Campanulace-'e, Jussieu. 'Ihe Campanulaceoo
are commonly herbaceous or shrubby plants,

generally abounding in a white and bitter juice.
Their leaves are alternate and entire, rarely

opposite. Their flowers foiTn sjiikes, thyrsi, or

capitula. They have a monosepalous calyx,
with four, five, or eight pei-sistent divisions, and
a regular or irregular monopetalous bell-shaped

corolla, having its limb divided into as many
lobes as there are divisions to the calyx, some-
times as if two-lipped. I'he stamina, five in

number, are alternate with the lobes of the cor-

olla. Their anthers are free, or brought toge-
ther in the form of a tube. The ovary is infe-

rior or semi-inferior, with two or more poly-

spermous cells. The style is simple, terminated

by a lobed stigma, sometimes surrounded by
hairs or a kind of cupuliform cavit3-. The fruit

is a capsule crowned by the limb of the calyx,
with two or more cells, opening either by means
of holes which are formed near the upper part,

or by incomplete valves, which can'y along with

them part of the dissepiments on the middle of

their inner surface. The seeds, which are very •

small and very numerous, contain an axUe and
erect embryo in a fleshy cndosj)cnn.
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This fiimily is divided into—
1. CAMrANL'LACE.E.—Corolla regular, stamina

distinct, capsule with two polyspermous cells, as

campanula, phyteuma, prismatocarjms, jasione,
&c.

2. LoisELiACE.E, Rich.—Corolla irregular, sta-

mina united by the anthers, stigma surrounded

hy hairs, as lobelia, Ij/sipomia, Sec.

3. GooDENOviE/E, Browu.—Corolla irregular,
stamina free or united hy the anthers, stigma
surrounded by a kind of cup, a bilocular cap-

sule, or a monospernious nut, as goodenovia,

euthalcs, lechenaultia, &c.
4. Stylidie.e, Brown.—Corolla irregular ; two

stamina, of which the filaments are confounded
with the style, and form a hind of central

column; stigma situated between the two
anthere

; capsule bilocular, bivalve, as sti/lidium,

Icuwenhoehia, &c.

The roots and young shoots of campanula
rapunculus and phvteuina spicata, are eaten.

The lobeliaceiE are acrid and fretjucntly poison-
ous. Ijohdia inflata is a jiowerful emetic and

diaphoretic, but produces great debility. Ldielia

longiflora is extremely violent in its ojjeration.
The properties of many are unknown. Several

of the genera are ornamental flowers.

SyNAXTiiERE.E, Rich. Cichoraceoe, corymhi-

ferw, and ci/naroceplial<s, Jussieu. Compositce
of Authors. This great family is one of the best

defined and best characterized in the vegetable

kingdom. It comprehends herbaceous plants,

shrubs, or even small trees. Their leaves are

commonly alternate, rarely opposite. Their

flowers, which are generally small, form capitula

orcalathidia, which are hemispherical, globulai-,
or more or less elongated. Each capitulum is

composed: ]st. Of a common receptacle, thick
and sometimes fleshy, convex or concave, which
has received the names oipkvrantlnum and cli-

nanthium; 2dly, Of a common involucre which
surrounds the capitulum, and is composed of

scales, the form, number, and disposition of

which vary in the different genera; ."Jdly, Of
small scales or hairs, which are frequently found
on the receptacle at the base of each flower.

The flowers which form the capitula are of two
kinds: some present a regular, monopetalous
funnel-shaped corolla, generally with five regu-
lar lobes, and are nam^HL florets, flosculi ; others

have an irregular corolla, thrown to one side in

the form of a strap, and arc named scmiflorcts,

semiflosculi. Sometimes the cajiitula are com-

posed exclusively of florets, sometimes exclu-

sively of semiflorets, and sometimes their centre

is occupied by florets, and their circumference by
semiflorets. Each flower presents the following

organization: The calyx, which is adherent to

the ovary, has its limb entire, membranous,
toothed, and formed of scales or hairs

;
the cor-

olla monopetalous, regular or irregular; five

sLamina with distinct filaments, but with the

anthers united, and forming a tube tlu-ough
which passes a simple style, terminated by a

bifid stigma. The fruit is an akenium, naked at

its summit, or crowned l)y a membranous mar-

gin, small scales, or a tuft of simple or feathery

hairs, Avhich is sessile or stipitate. The seed is

erect, containing a homotrope embryo, without

endosperm.
This family, which has much engaged the.

attention of botanists, may be divided into three

princi])al tribes.

1. The Cynarocepiiai./E, of which all the

flowers areflosculi, and which have their receiv
tacle furnished with numerous hairs or alveola?,

the style enlarged, and furnished with hairs

under the stigma. Such are the genera cartha-

mtis, carduus, cynara, ccntaurea, onopordum, &c.

2. The C1CHORACE.1;, of which all the flowers

are semiflosculi. Such are the genera lactuca,

cichoriiim, sonclms, Meracium, prenanthes, &c.
3. The CoRYMBiFER.«, of which the capitula

are generally composed of floscuU at the centre,

and semiflosculi at the circumference, as Ticlian-

tlms, chrysanthemum, anthemis, matricaria, &c.
The synanthereic are generally bitter, and more

or less stimulant and tonic. The cinarocephala)
abound in bitter extractive, and many of them
have consequently been used as stomachics and

tonics ; such as carduus henedictiis, c. marianus,
&c. Arctium lappa is diaphoretic and diuretic.

The young leaves possess little bitterness, and

may be used as salad. The seeds are oily and

aperient. The cichoraceio have a milky, bitter,

narcotic juice, which, when inspissated, resem-

bles opium in its action. Lactuca virosa and

st/lvestris, and cichorium intyhus, are more espe-

cially remarkable for this narcotic juice. Cul-

tivation deprives these plants of their bitter

quality, and renders them eatable, as is the case

with the common lettuce. Others, by being
blanched, are rendered palatable, and are com-
mon aTticles of food. The corymbifera; resem-

ble the cynarocephalaj in their properties. Tus-

silago farfara, eupatorium pcr/oliatu?n, inula

helenium, and common chamomile, are stom-

achic, stimulant, and tonic. They contain a

resinous principle combined with bitter extrac-

tive. Others, in which the resinous matter pre-

dominates, are used as anthelmintics and eme-

nagogues, as artemisia, tanacetum, and santolina.

Calycere.e, Rich. Herbaceous plants, bear-

ing a considerable resemblance to the scabios.-e

in their general asjiect. Their stem bears alter-

nate leaves, often divided and pinnatifid. The
flowers are small, and form globular capitula,
surrounded by a common involucre. The recep-
tacle which bears the flowers is furnished with
foliaceous scides, which are sometimes united to

the flowers, so as not to be distinct from them.
The calyx is iiuilerent to the inferior ovary, and



G24 HISTORY OF TFIE VEGETABLE KlNGnOjM.

the divisions of its limh arc sometimes rigid and

spinous. Tlie corolla is monopetalous, tubular,

infundibuliform, and regular ; beneath the five

stamina are five nectariferous glands. These
stamina are connected both by their filaments

and anthers, and form a cylindrical tube, eacli

anther opening by its inner surface. The infe-

rior ovary has a single cell, from the summit of

which hangs a reversed ovule. The summit of

the ovary presents an epigynous disk, and a sim-

ple style terminated by a hemispherical stigma.
In the genus acicarpha, all the flowers are united

together by their ovaries. The fruit is an ake-

nium crowned by the spinous teeth of the calyx.
The seed presents beneath its proper integument
an endosperm, containing an embryo which is

reversed like the seed.

DiPSACE,E,DeCandolle. Stem herbaceous; leaves

opposite, without stipules ; flowers collected into

hemispherical or globular capitula, accompanied
at their base by an involucre of several leaflets.

The calyx is double
;
the outer monopetalous,

free, entire or divided into narrow, setaceous

segments ; the inner adherent to the ovary, and

terminated by an entire or divided limb. The
corolla is monopetalous, tubular, v ith four or

five unequal divisions. The stamina are of the

same number as the divisions, and alternate with

them. The ovary is inferior, with a single cell,

containing a single pendent ovule. The style
and stigma are simple. The fruit is an akenium
crowned by the limb of the calj'x, and enveloped
in the outer calyx. The seed is pendent, and its

embryo, which has the same direction, is placed
in a rather thin fleshy endosperm.
De Candolle has removed from this family

such as Jussieu left it, the genus Valeriana, and

gome others, to form of them the family of val-

erianea;, which differs from the true dipsacese, in

not having the flowers collected into capitula, in

its simple calyx, its lobed stigma, &c.

In their general aspect, and especially in their

inflorescence, the dipsacea? have some resem-

blance to the synantherea3, but they diff^er fi'om

them in having the calyx double, the anthei-s

free, and the seed reversed. The principal gen-
era of this family are : dipsacus, scaLiosa, and

hiauiia.

The root of scaliiosa succisa is astringent.

Valekiane.f,, DeCandolle. Herbaceous plants,
with opposite, simple, or more or less deeply
incised leaves, and flowei's destitute of a calycu-

lus, usually disposed in tenninal clusters or

lianicles. Their calyx is simple, adherent to the

ovary, and having its limb toothed or involute,
and forming an entire margin. The corolla is

monopetalous, more or less irregular, and some-
times spun-ed at its base, and five-lobed. The
stamina vary from one to five, and are alternate

with the lobes of the corolla. The ovary is one-
celled: sometimes there are two other empty

cavities or false cells, so that the ovary seems

trilocular. The cell contains a single pendent
ovule. The style is simple, commonly termi-

nated by a trifid stigma. 'J'he fruit is an ake-

nium, crowned by the teeth of the calyx, or by
a feathery pappus, formed by the unrolling of

the limb. The seed contains an embryo desti-

tute of endosperm.
This family is composed of the genera Valeri-

ana, ccntrantlnis, fedia, patrinia, and others.

The root of Valeriana officinalis is bitter, aro-

matic, and antispasmodic, as are those of some
other species. The leaves of fedia are eaten as

salad,

RubiacejE, Jussieu. Opercularie^, Jussieu.

Herbaceous plants, shrubs, and large trees.

Their leaves are either opposite or verticillate :

in the first case, they have on each side an intra-

petiolar stipule, which is often united to the

sides of the petiole, and forms a kind of sheath.

The flowers are axillar or terminal, sometimes

collected into a capitulum. The calyx, which

adheres hy its base to the inferior ovary, has its

limb entire or divided into four or five more or

less deep and persistent lobes. The corolla is

monopetalous, regular, epigynous, with four or

five lobes. The stamina are of the same num-
ber as the lobes of the corolla, and alternate with

them. The ovary is inferior, surmounted by a

simple or bifid style. It has two, four, five, or

a greater number of cells, containing each one or

more ovules, which are erect or attached to the

inner angle of the cell. The fruit varies greatly.

Sometimes it is composed of two small mono-

spermous and indehiscent cocca ;
sometimes it is

fleshy, and contains two monospermous nuclei
;

in certain genera it is a capsule, with two or a

greater number of cells, opening by as many
valves

;
or a fleshy and indehiscent fioiit. The

fruit is always crowned at its summit by the

limb of the calyx. The seeds, sometimes winged
and membranous on their margin, contain, in a

hard and homy endosperm, an axile embr^-o,

which is erect, or sometimes placed transversely

with respect to the hilum.

This family is divided into two principal sec-

tions. In one are placed all the genera with

verticillate leaves, such as galium, asperula,

rubia, sherardia, crucianella, &c.; in the other

the much more numerous genera, which have

the leaves opposite and the stipules intermediate,

as cinchona, coffea, cephaelis, psychotria, &c.

The roots of rvhia tinctorum, galium vernm,
and other species, afford a red dye. The seeds

oi galium aparine have been recommended as a

substitute for coffee. The plants of the second

section are remarkable for their powerful tonic

or emetic qualities. The tonic and febrifuge

properties of the bark of the cinchonje, depend

upon the presence of two alkalies, cinchonia and

quinin, which are combined with kinic acid.
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Tpccacuan is the loot of ccphaelis ipecacuanha.
Several species of psj/cfiotria possess similar pro-

perties. Coffee is the seed of
cojf'ea arabica.

CArniFOLiACE.E, Rich. Shrubs with opposite,

rarely alternate, generally simple, more rarely

imparipinnate leaves, without stipules. The
flowers are axillar, solitary, or often geminate,
and in part united together by their calyx, dis-

posed in cymes, or collected into a kind of capi-
tulum. The calyx is always monosepalous, and
is adherent by its lower part to the ovary, which
is inferior. The limb has five pcreistent teeth.

Tlie corolla is monopetalous, commonly in-cgu-

lar; sometimes it is formed of five distinct

I^etals. The stamina are five in number, alter-

nating with the divisions of the coroUa. The

ovary has from one to five cells, each containing
eitlier a single pendent ovule, or several ovules

attached at its inner angle. The style is sim-

])le, terminated by a veiy small and scarcely
lobed stigma. The fruit is sometimes geminate,
that is, formed by the union of two ovaries. It

is fleshy, with one or two sometimes osseous

cells, each containing one or more seeds. The
seeds have a proper integument, sometimes
covered by a nucleus and a fleshy endosperm,
wliich contains an axile embryo, having the same
direction as the seed.

This family may easily be divided into two
natural tribes, according as the cells of its ovary
are monospermous, or polyspermous.

1. Hedekace^ : cells of the ovar^' monosper-
mous. Hedera, comas, sambtecus, viburnum.

2. LoNicERE^: cells of the ovary polysper-
mous. Loniccra, xylosteum, symphoricarpos, ike.

Tliis family, which is allied to the rubiacea;,
differs from them especially in its irregular cor-

olla, and the absence of stipules between the

leaves.

The leaves of sambucus nigra are emetic and

purgative. Some fruits of the genera cornns,

sambucus, and viburmim, are eatable. The bark
of cornusflorida has been used in intermittent

fevers. JIany of the genera are ornamental

slirubs, or useful as wood.

LoRANTHE^, Rich. The lorantheae are mostly
perennial-herbaceous, and generally parasitic

jdants. Their stem is woody and branched ;

theirleavessimpleand opposite, entire or toothed,

coriaceous, persistent, and destitute of stipules.
Tlie flowers are variously disposed, sometimes

solitary, sometimes in axillar or terminal spikes,

racemes, or panicles. The flowers are generally

hermaphrodite, sometimes dioecious. The calyx
is adherent to the inferior ovary; its limb is

entire or slightly toothed. It is accompanied
externally by two bracteas, or by a second cup-
shaped calyx, sometimes entirely enveloping the
true one. The corolla is comjiosed of from four
to eight petals, inserted tovvaids the summit of
the ovary. These petals are occasionally united

so as to represent a monopetalous corolla. The

stamina are of the same number as the petals,

and opposite to them ;
the anthers sessile, or sup-

ported upon filaments varying in length. The

ovary is one-celled, and contains a reversed

ovule. It is crowned by an epigynous and anu-

lar disk. The style is often long and slender,

sometimes entirely wanting; the stigma often

simple. The fruit is generally fleshy, contain-

ing a single reversed seed, adherent to the pulp
of the pericarp, which is thick and viscous. The
seed contains a fleshy endosperm, in which is

placed a cylindrical embryo, having the radicle

directed towards the hilum.

The principal genera are loranthus, viscum,

aucuba, &c.

The bark is usually astringent. The missel-

toe is a well known parasitic plant.

RuizorHORE^, Brown. Extra-European trees,

with opposite, simple leaves, and interpetiolar

stipules, as in the rubiacea;. Their calyx, which

is adherent to the ovary, has four or five valvar

divisions to its limb, which is persistent. The
corolla is composed of four or five petals. The
stamina vary from eight to fifteen. The ovary,
which sometimes is only semi-inferior, has

always two-cells, each of which contains two or

a great number of pendent ovules. The style is

simple, the stigma bipartite. The fruit, which

is crowned at its summit by the calyx, is unilo-

cular, monospermous, and indehiscent. The
seed which it contain-s is composed of a large

embryo destitute of endosperm. The embryo
sometimes germinates and is developed within

the fi-uit, which it perforates at its summit.

The genera rliizophora, bruguiera, and car-

allia, are all that compose this family, which
differs from the caprifoliacea;, to which these

genera were formerly referred, in having the

corolla polypetalous, the fruit coriaceous, and

the embrj'o without endosperm ;
and from the

loranthese, in having the embryo destitute of

endosperm.

Umbellifer^, Jussieu. The Umbellifera?,
which form one of the most natural families in

the vegetable kingdom, are herbaceous plants, of

which the stem is often internally hollow
; the

leaves are alternate, sheathing at their base, gene-

rally decompounded into numerous segments or

leaflets. The flowers, which are alwa3-s very
small, white, or yellow, are disposed in umbels.

Sometimes there are seen, at the base of the

umbel, small leaflets, which collectively consti-

tute the involucre
; and, at the base of the um-

bellulcs, others which constitute the involucels.

Each flower is composed of a calyx, which is

adherent to the inferior ovary, and <if which tiie

limb is entire, or scarcely toothed
; a corolhi,

formed of five more or less spreading petals; five

epigynousstamina, alternating with the petals ;
an

ovary with two cells, each containing a reversed

4k
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ovule, and crowneil at its summit by an cpi-

gynous and two-lobed disk
;
and two styles, ter-

minated each by a small simple stigma. The
fruit is a diakenium of very diversified form,

separating, at maturity, into two monospermous
akenia, connected by a small filiform columella.

The seed is reversed, and contains, in a pretty

large endosperm, a very small axile embryo.
The genera of this family are extremely num-

erous, as daucus, carum, amni, scandix, apium,

pastinaca, and many others.

The roots of the wild carrot (dauais carota),
are aromatic and rather pungent, but eatable.

Those of the cultivated carrot, skirret, and par-

snip, are used as articles of food. The root of

bunium bulbocastanum is also eatal)le
; as are the

stems of the celery, and heracleum, sphondt/llium,
and the leaves of the parsley. But, in general,
the stems and leaves of the plants of this order

ai'e nauseous, and often poisonous. Those of

renanthe crocata, coniuni maculatmn, cicuta virosa,
and (cthitsa cynapimn, are of the latter character.

The fruits are often agreeably aromatic, as in

carum carui, coriandrmn sutixmm, &c. Opopo-
nax and asafoetida, are procured from plants of

this order, as are galbanum and gum ammoniac.
The species which produce aromati* seeds gene-

rally grow in dry soil, and those which are most
virulent in their properties usually in watery,

damp, or shady places.

ARALiACEyE, Jussieu. The araliaccae form a

group scarcely distinct from the unibelliferiB.

They are herbaceous plants, or sometimes very
tall trees. Their flowers, which are also very
small, are disposed in simple or paniculate um-
bels. Their calyx is adherent and toothed, as in

the umbellifersB. 'I'heir corolla is formed of five

or six petals. Their ovary has from two to six

monospermous cells, and is surmounted by as

many stj'les, terminated by simple stigmas. The
fruit is sometimes fleshy and indehiscent, some-
times dry, and separating into as many mono-

spermous cocca, as the ovary has cells.

This family is very closely allied to the um-
bellifera;, from which it differs in having a

greater number of cells and styles, or in having
the fruit fleshy, as in aralia, panax, gastonia, &c.

Ginseng, a tonic much used by the Chinese,
is the root oipanax quinquefolia.

Ranunculace^, Jussieu. This great family
is composed ai herbaceous plants, bearing alter-

nate leaves, amplexicaul at their base, most

commonly divided into numerous segments.
The leaves are opposite in the genus clematis

only. The flowers vary much in their disposi-
tion

; sometimes they are accompanied with an
involucre formed of three leaves, which may be
distant from the flower, or placed near it and

calyciform. The calyx is polysepalous, often
coloured and petaloid, rarely persistent. The
corolla is polypetalous, sometimes wanting. The

])ctals are sometimes simple, v.ith a small hollow

or a glandular lamina at their inner base
; more

commonly diversiform, or irregularly hollowed

in the shape of a horn, and abruptly unguicul-
ate at their base. The stamina, which are gene-

rally numerous, are free, with anthers continu-

ous with the filaments. The pistils are some-

times monospermous, and aggregated into a kind

of capitulum, or polyspermous and circularly

grouped, and sometimes more or less intimately

united. The style is very short, commonly
lateral ; the stigma simple. The fruits are

monospermous, indehiscent, disposed in capitula

or spikes : or they are aggregated capsules, which

are distinct or united, sometimes solitary, uni-

locular, polyspermous, opening by their internal

suture, which bears the seeds ; very rarely the

fruit is a polyspermous berry. The seeds are

not arillate
;
the embryo is very small, has the

same direction as the seed, and is contained in

the base of a fleshy or hard endosperm.
The numerous genera of this family may be

divided into two great sections, according as the

ovaries are monospermous or polyspennous.

Among the first are, ranunculus,Jicaria, cei'a-

tocephalus, myosurus, adonis, anemone, clematis,

thalictrum.

And among the second, paonia, ealtha, trol-

lius, erantMs, helleborus, nigella, garidella,

aquilegia, delphinium, aconitum, actira.

These plants are generally acrid and poisonous,

and their properties are supposed to depend upon
a volatile principle, removed by the application

of heat or by drying. The fresh leaves and

stems oi ranunculus sccleratus anA JIammula 'pro-

duce blisters on the skin. The root of aconitum

napellus, and pceonia officinalis, are acrid and

bitter. That of several species of helleborus ia

purgative. Anemone nemorosa is supposed to

produce the disease called red-water in cattle.

With the exception of clematis, and xanthoriza

which have shrubby stems, all the others are

herbaceous. The anemone, ranunculus, and

others are esteemed garden flowers.

DiLLENiACE^, De Candolle. This family con-

sists of trees, or shnibs, chiefly natives of tropi-

cal countries, having alternate, very rarely oppo-
site leaves, without stipules, often amplexicaul
at their base, and solitary or clustered flowers,

sometimes opposite to the leaves. Their calyx
is persistent, monosepalous, with five deep divi-

sions, laterally imbricated. Their corolla is

commonly of five petals. Their stamina are very

numerous, free, disposed in several rows, some-

times unilateral and disposed in several bundles.

The carpels, which vary from two to twelve,

are generally distinct, but sometimes united.

Their ovary is unilocular, containing two or

more ovules, attached to the lower part of their

inner angle, and erect. The styles are simple,

and terminated each by a simple stigma. Thelie M

J
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fruits are distinct or united, tttsliy or dry and

dehiscent. The seeds have a cnistaceous tegu-

ment, covering a fleshy endosperm, in wliich is

a very small erect embryo, placed towards its

base.

To this family belong the genera ietracera,

davilla, delima, pachynema, plcurandra, dillenia,

Jiihbertia, &c. It is distinguished from tlie mag-
noliacete and anonaceic by the quinary number
of tlie parts of its flower.

Tliey are generally astringent, but their pro-

perties are not much known. Dillettia spearsa
is an elegant tree of India, with large yellow

flowers, not inferior to the magnolia. IRUertia

»
volubilis has also beautiful flowers, whicli have

a foetid smell.

Magnoliace.e, Jussieu. This family is com-

posed of large trees, or elegant shrubs, adorned

with beautiful alteniate leaves, often coriaceous

and persistent, and furnished at their base with
Ibliaceous stipules. Tlie flowers, which are

often very large, and diff'use a sweet scent, are

generally axillar. The calyx is composed of

from three to six caducous sepals. The petals

vary from three to twenty-seven, and are dis-

posed in several series. Tlie stamina, which are

very numerous and free, are disposed in several

series, and attached to the receptacle which l)cars

the petals. The pistils are numerous, sometimes
collected in a circular form and in a single scries

in the centre of the flower, sometimes forming a
more or less elongated capitulum. These pistils
are composed of an unilocular ovary, containing
one or morft ovules, of a hardly distinct style,
and a simple stigma. The fruits are composed
of dry or fleshy carpels, aggregated circularly
and in a stellate fonn, or disjiosed in capitula,
and sometimes all united together. Each carpel
is indehiscent, or opens by a longitudinal suture;
and the seed is sometimes sujiported upon a

r_

Butural filiform trophospei-m, wliich hangs at the

exterior when the fruit opens. These seeds have
their embryo erect in a flesliy endospemi.
The family is subdivided into—
Illicii:^, : carpels verticillate, rarely soli-

tary, through abortion : leaves marked with

transparent dots, as illicium, drimvs, tasmmmia.
Magnoliace^: carpels disposed in capitula;

leaves not dotted, asmagnoUa, michelia, talauma,
liriodendroj!, itc.

This family is very nearly allied to the ano-

nacese, from which it differs especially in its sti-

pules and the continuous structure of its endo-

sperm. It is also allied to the dilleniaceie, whicli
differ from it in the quinary number of the p.irts
of the flower.

The bark oimagnolia, Uriodendnn, and indeed
of all the genus, is bitter an:", tonic. The flowers
of the former are fragrant, but produce sickness
nnd headache. All the species are exclusively
natives of America or Asia.

AnonacEvE, Jussieu. The anonaceiB are trees

or shrubs having simple, alternate leaves, desti-

tute of stipules, by which character they are dis-

tinguished from the magnoliaccte. Their flowers

are commonly axillar, sometimes temiinal . The

calyx is persistent, with three deep divisions.

The corolla is fonned of six petals, disposed in

two series. The stamina are very numerous,

forming several series; their filaments short,

their anthers almost sessile. The carpels, which

are generally aggregated in great number in the

centre of the flower, are sometimes distinct,

sometimes connected ; each of them has a single

cell, which contains one or more ovules attached

to their inner suture, and often forming as many
distinct fruits (rarely one only in consequence
of abortion); sometimes they are united toge-

ther, and form a kind of fleshy and scaly cone.

The seeds have their integument formed of two

laminese. Their horny endosperm is dcejdy

grooved, and contains a very small embryo situ-

ated near the point of attachment of the seed.

This family, in which are placed the genera

anona, kadsura, asimina, wcaria, &c., is very

closely allied to the magnoliacea,-, from which it

differs especially in the absence of stipules, in

the petals, the number of which never exceeds

six, and in having tlie endosperm deeply and

irregularly grooved.

They are generally aromatic. The fiiiit of

several species is saccharine and mucilaginous.
That of the cherimonyer is esteemed next
to the mangostan. The hard fruits of the uva-

ria are highly aromatic, that of one species
furnishes the jnper asthiopicum of the shops.

They are all tropical plants.

Berberiue/E, Jussieu. These consist of herbs

or shrubs, with alternate, simple, or compound
leaves, accompanied at their base by stipules,
which are often persistent and sjiinous. Their

flowers are generally yellow, and disposed in

spikes or racemes. They have a calyx of from
four to six sepals, rarely of a greater or of a less

number, accompanied externally with several

scales. The petals are of the same number as

the sepals, flat or concave and irregular, but

always opposite to the sepals. They are often

furnished at their inner base with small glands
or glandular scales. The stamina are equal in

number to the petals and opposite to them. The
anthers, which are sessile or supported by a fila-

ment of variable length, have two cells, each of

which opens by a kind of valve, similar to those

in the family of laurincic. The ovarj' has a

single cell, which contains from two to twelve

ovules, which are erect or laterally attached to

the inner wall, there forming one or two
rows. The style, which is sometimes lateral, is

short, thick, or wanting. The stigma is gene-
rally concave. The fruit is di'y or fleshy, unilo-
cular and indehiscent. The seeds ai-e com))03eJ
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of a in-oper integument, covering a fleshy or

liorny endosperm, whicli contains an iixile and

homotrope embryo.
Tliis family, from which Iiave been removed

several of the genera placed in it hy Jussieu, is

composed of the following: berbcris, mahonia,
tcandinia, leonticc, caulopht/llum, epimedium, and

diplii/Ueia.

The berries of berberis vulgaris are iicid, and
used as a preserve, but the other species are of
little interest.

MENisrERME-B, Jussieu. Tliis family is com-

posed of sarmentaceous and climbing shrubs, of

which the alternate leaves are generally simple,

rarely compound. The flowers are small, uni-

sexual, and most commonly dioecious. The

calyx is composed of several sepals, arranged by
threes, and forming several seiies. This is also

the case with the corolla, which, however, is

sometimes wanting. The stamina are monadel-

phous or free, of the same number as the petals,
or of double or triple the number. The pistils,

which are often very numerous, are free or

united at their inner side, and are one-delled,

containing one or more ovules. The fruits are

small, compressed, oblique, somewhat reniform,

monospermous drupes. The seed which they
contain is composed of an embryo bent upon
itself, and generally destitute of endosperm.
The genera are mcnispermum, coccidus, cissam-

pelos, abuta, lardizabala, &c.

Columbo, menispermmn pahnatum, is astrin-

gent and tonic, and several species of cocctdus are

1,'mployed as tonics in Brazil. Cocculus Indkns,
the seed of menispermitm cocculus, is used in

India for poisoning fishes. They are all natives

of the tropical parts of America and Asia.

OcnxACE-«, De Candolle. Woody plants, very
smooth in all their parts, having alternate leaves,

fumished with two stipules at their base, pedun-
culate flowers, very rarely solitary, or moi-e com-

monly disposed in branched I'acemcs. Their

peduncles are articulated towards the middle of

their length. They have a calyx with five deep

divisions, which are laterally imbricated previ-
ous to their expansion ;

and a corolla of from five

to ten spreading petals, imbricated during pr.-c-

floration. The stamina vary from five to ten,
and even more, having their filaments free, and
inserted like the petals beneath a very promi-
nent hypogynous disk, on which the ovary is

inserted. The ovary is depressed at its centre,
and appears fomied of several distinct pistils

ranged around a central style, which seems to

arise immediately from the disk. The style is

simple, and bears at its summit a variable num-
ber of stigmatiferous divisions. The fruit is

composed of the cells of the ovary, which are

separated from each other, and form so many
drupaceous carpels, supported upon the disk or

(?ynob.^sis, which has become enlarge!, These

carpels, of which several are sometimes abortive,
are unilocular, monospermous, and indehiscent.

Their seed contains a large erect embryo desti-

tute of endosperm.
To this family are referred the genera oclina,

gonipMa, walhcra, mcesia, &c.

They are ornamental yellow flowered shrubs.

The root and leaves of ivcdkera serrata are tonic

and stomachic.

RuTACE^, Adr. de Jussieu. ZygopliyllecB &xA

diosmeie. Brown. Simarid)eiF, liicli. A large

family, composed of trees, shrubs, or herbaceous

or frutescent plants, having opposite or alternate

leaves, very frequently marked with transparent

dots, with or without stipules. Flowers gene-

rally hermaphrodite, very rarely unisexual.

Calyx of from three to five sepals, -united at the

base. Corolla of five petals, sometimes united

together and ibrming a pseudo-monopetalous

corolla, more rarely wanting. Stamina five or

six, some of them occasionally abortive, and of

various forms. The ovary is composed of from

three to five carpels, more or less intimately

united, and forming so many more or less pro-
minent ribs. Each cell contains frequently two,
more rarely one, or a considerable number of

ovules, inserted at their inner angle, and there

foiTning two rows. The styles are free or

united. The fniit is sometimes simple, forming
a capsule, opening into as many scptiferous
valves as there are cells; sometimes and more

commonly it separates into as many cocca or

carpels, which are usually monospennous and

indehiscent, sometimes slightly fleshy, or diy
and opening into two incomplete valves.

The numerous and rather heterogeneous spe-

cies, have been divided into five tribes:—
1. Zygophyllex : flowers hermaphrodite, cells

of the ovary containing two or more ovules
;
as

trihtdus, fagonia, guaiacum, zvgophi/llmn, &c.

2. RuTACE/E : flowers hermaphrodite ; two or

more ovules in each cell
;

leaves alternate, as

rvia, peganum, Ike.

3. DiosME^ : flowers hermaphrodite ; two or

more ovules; as dictamiins, diosma, boronia,

ticorea, galipea, S:i.

4. SiJiAHUBE/E : flowers hermaphrodite or uni-

sexual
;

cells with a single ovule; carpels dis-

tinct, indehiscent; as simaricba, quassia, simaba,
&c.

6. Xanthoxyle/E : flowers unisexual
; cells

containing from two to four ovules; embryo
placed at the centre of a fleshy endosperm, as

gahezia, aylantlius, brucea, xanthoxylum, todda-

lia, ptelea, &c.

The plants of this family are generally char-

acterized bj' being intensely bitter, as rue; angm-
tiira, quassia, and others are acrid, or aromatic.

The guiacums are stimulating and tonic.

PiTTOsroREJE, Brown. Shnibs sometimes .sar-

mentaceous and twining, with simjile and alter
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ti'ite leaves, destitute of stipules. Flowers soli-

tiivy, fasciculate, or disposeJ in terminal clusters.

Their calyx is monosepalous, with five deep
divisions. The corolla is composed of five equal

petals, united at tlie haso, so as to form a regular

monopetalous corolla, which is tuhular, or spread
out in a rosaceous manner. The five stamina are

erect, hypogynous, as is the corolla. The ovary
is free, supported upon a kind of hypogynous
disk. It has one or two cells, separated by
incomplete dissepiments, which frequently do
not join at the centre of the ovary, rendering
tliat organ unilocular. The ovules are numer-

ous, attached in two longitudinal and distinct

scries towards the middle of the dissepiment.
The style is sometimes very short, terminated

l)y a small two-lobed stigma. The fruit is a

capsule, with one or two polyspermous cells,

opening by two valves, or a flesliy indehiscent

fruit. The seeds are composed of a somewhat
crustaceous proper integument, a white and

fleshy endosperm, and an extremely small em-

I'ryo, situated towards the hilum, and having
its radicle turned towards it.

The genera which compose this family, were

Ibrmerly placed among the rhamneiE; but their

liypogynous insertion removes them to a wide
distance. M. Decandolle places the pittos])oreie
hetween the polygalca; and the Frankeniaceas.
The following are the principal genera of this

family : pittosporum, billardiera, hursaria, seria-

cia. They are handsome, and rather ornamental

shrubs, of tropical countries.

Geraniace.t:. Herbaceous or sufFrutescent

]ilants, with simple, or rarely compound, alter-

nate leaves, with or without stipules at their

base. Theflowei-s are axillar or terminal. Their

calyx is formed of five sepals, often unequal, and
united together at their base, sometimes pro-

longed into a spur. The corolla is composed of

five equal or unequal petals, free or s]ightly

coherent, generallj' spirally twisted previous to

tlieir expansion. 'J he stamina are from five to

ten, rarely seven; they are free, or more frc-

(|uently monadelphous by the base of their fila-

ments. Their anthers are two-celled. The car-

pels are from three to five, more or less intimately
united together. 'Ihey have each a single cell,

containing one, two, or a greater number of

ovules, attached at its inner angle. The styles,
which spring from the summit of each ovary,
lemain distinct, or are united together, and are

each terminated by a simple stigma. The fruit

is composed of from three to five cocca, contain-

ing one or two seeds, remaining indehiscent, or

opening by their inner side; or it is a capsule,
with five polysjiermous cells, opening witli five

valves, sometimes elastically. The seeds, of

wliich tlie proper integument is sometimes ex-

ternally fleshy or crustaceous, is composed of a

straight or more or Ipss curved embryo, imme-

diately covered I)y the proper integument, or

placed in a fleshy endosperm.
The family is thus divided.

1. Oxalide/e; leaves usually compound, with-

out stipules; flowers axillar, capsule with five

polyspermous cells, styles distinct, emljryo

straiglit, in a fleshy endosperm, as oxalis.

2. Tkop^olEvE; leavessimple, withoutstipules;
flowers axillar, three indehiscent, nionospermous

cocca; embryo destitute of endosperm. Tropae-
oliim,

3. Balsaminuve; leaves simple, without stipules;
flowers iiTegular; no style; capsule with five

polyspermous cells, opening elastically; embryo
without endosperm. Balsamiiia.

4. Linages; leaves simple, without stipules;

flowers terminal, regular; three or five distinct

styles; capsule witli five two-seeded cells; endo-

sperm thin. Linum.
5. Geraniace^;; leaves simple, furnished with

stipules; flowers opposite to the leaves; styles

united; cocca indehiscent; embryo generally
without endosperm. Geranium erodium, pelar-

gonium, monsoni^a.

Some botanists constitute each of these divi-

sions a distinct natural family.
The pelargoniums or geraniums, are highly

esteemed as ornamental flowers.

The leaves and stems of the oxalidete are

usually acid. The troposeolee are acrid, and

possess the properties of the cruciferje. Limim
catharticum is jjurgative. The seeds of linum

usitatissimum are mucilaginous, oleaginous, and

emollient. The fibrous bark forms linen.

Malvace.e, Kunth. Part of the mahacew </
Jussieu. 1 his fiimily contains herbaceous plants,

shrubs, and even trees, with alternate, simple, or

lobed leaves, furnished with two stipules at their

base, 'i he flowers are axillar, solitary, or vari-

ously grouped, and forming a kind of spikes.
Ihe calyx is often accomj)anied externally with

another, formed of leaflets, varying in number,
and variously united. It is monosepalous, with
three or five divisions, placed close together in

the form of valves, previous to expansion. '1 he
corolla is generally composed of five petals,
alternate with the lobes of the calyx, spirally
twisted at first, often united together at their

base, liy means of the filaments of the stamina,
so that the corolla falls ofi^ entire. The stamina
are geneially very numerous, rarely of the same
number as the ])ctals, or double their number.
Their filaments are united, and form a tube, and
their anthers are reniform and alwa^-s unilocular.

Tlie pistil is composed of several carpels, which
are sometimes verticillate around a central axis,
and more or leis united together, sometimes col-

lected into a kind of capitulum. These carpels
are unilocular, containing one, two, or a greater
number of ovules attached at their inner angle.
The styles are distinct, or more or less united,
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«nJ bear each a simple stigma at their summit.
Tlie fruit presents the same modifications as the

carpels, that is, the latter are sometimes united,
in a circular manner, around an axis, sometimes
collected into a head, or fonn, by their union, a

many-celled capsule, which opens into as many
valves as there are monospermous or polyspemi-
ous cells. At other times, the carpels open only
by their inner side. The seeds, of which the

proper integument is sometimes covered with

cottony hairs, are composed of a straight embryo,
generally without endosperm, having the coty-
ledons foliaceous, and folded upon themselves.

Mr Brown considers the malvaceiB, not as a

family, but as a great tribe or class, composed of

the malvaceae of Jussieu, the sterculiaceae of

Ventenat, the chlenacea; of Du-Petit-Thouars,
the tiliacese of Jussieu, and a new family which
he names bi/ttneriaccce.

The following are among the genera of which
it is composed: malope, malva, althaea, lavatera,

hibiscus, gossypium, palava, lagunea, &c.

The malvacese abound in mucilage, and are

consequently demulcent. The marsli mallow

(althma officinalis) has long been employed as

such, but any of the other European species may
be used witli equal advantage. No plant belong-

ing to this family is known to possess unwhole-

some qualities. The hairy covering of the seeds

of several species of gossypium, is the cotton of

commerce.

BoMBACE^, Kunth. Large trees or shrubs,

natives of intertropical countries, having alter-

nate, simple, or digitate leaves, furnished at their

base with two persistent stipules. The calyx,

which is sometimes accompanied externally witli

some bracteas, is monosepalous, with five divi-

sions, which are imbricated previous to their

expansion, sometimes entire. The corolla, which

is sometimes wanting, is composed of five regular

petals. The stamina, five, ten, fifteen, or more,
are monadelphous at their base, and form five

bundles above, each bearing one or more uni-

locular anthers. The ovary is formed of five

carpels, which are sometimes distinct, sometimes

united together, and terminated each by a style

and a stigma, which are sometimes united into

one. The fruits are generally five-celled, poly-

spermous capsules, opening by five valves, or

they are coriaceous, internally fleshy, and inde-

hiscent. Tlie seeds, which are often surrounded

by hairs or down, sometimes have a fleshy en-

dosperm, covering an embryo, of which the

cotyledons are even or puckered. The endosperm
is sometimes wanting.
The genera are : bomhax, helicieres, matisia,

cavanillesia, adansonia, &c.

'J'hey are mucilaginous, like the malvaceae.

The baobab or adansonia, is the largest known
tree, its diameter being from twenty to thirty
teet at the base. The seeds of many species are

enveloped in cottony hairs, which are used for

various purposes, although they cannot be man-
ufactured into thread.

Byttnemace^, Brown. (Some genera of mal-

vaceae, and the hermanniai of Jussieu. Sterculia-

ceae, Ventenat.) Trees or shrubs with simple,
alternate leaves, furnished with opposite stipules.
Flowers disposed in more or less branched clus-

ters, which are axillar, or opposite to the leaves.

The calyx, which is naked, or accompanied with
a calyculus, is formed of five petals, more or less

united at their base, and valvar. The corolla is

of five flat petals, spirally twisted before exjjan-

sion, or more or less concave and irregular. The

petals are sometimes wanting. The stamina,
which are of the same number as the petals,

double or multiple, are in general monadelphous,
and the tube which they form by their union

often presents petaloid appendages, placed be-

tween the antheriferous stamina, and which are

so many abortive stamina. The anthers are

always two-celled. The carpels, from three to

five in number, are more or less completely
united. Each cell contains two or three ascend-

ing ovules, or a greater number, attached to the

inner angle of each cell. The styles remain free,

or are more or less united together. The fruit

is generally a globular capsule, accompanied by
the calyx, witli three or five cells opening into

so many valves, which often bear the dissepi-

ment on the middle of their inner face. The
seeds have an erect embiyo in a fleshy endosperm .

This family, which is distinguished from the

malvacea? by its two-celled anthers, and by the

circumstance that its seeds are generally furnished

with a fleshy endospenn, has been divided into

six sections, or natural tribes:

1. Sterculiace^ : flowers often imisexual;

calyx naked, no corolla; ovary pedicellate,

formed of five distinct carpels; endosperm some-

times wanting, as: sterculia, triphaca, heritiera.

2. Byttneuiace^: petals irregular, concave,

often tenuinated at their summit by a kind of

ligule; stamina monadelphous; ovary with five

cells, generally containing two erect ovules :

theobroma, abroma, guazuma, buttneria, aj/enia.

3. Lasiopetaleje : calyx petaloid; petals very

small, in the form of scales, or wanting; ovary
with three or five cells, containing each from

two to eight ovules. Seringia, thomasia, kerau-

drenia.

4. IIermannie^: flowers hermaphrodite, calyx

tubular; corolla of five flat petals, spirally rolled

before expansion; five inonodelphous or free

stamina, opposite to the petals; cells pol3'Si;crm-

ous. Melochia, hermannia, mahernia.

5. Dombevacea;: calyx monosepalous; corolla

of five flat petals, stamina equal, numerous, and

monadelphous; ovary with three or five cells,

containing two or more ovules. Ruizia, dom-

beya, pentapetcs.
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C. WAi.LicniE^ : calyx surrounded by an
involucre of from three to five leaflets; petals

flat; stamina very numerous, monadelplious,

unequal, and formin;^ a column similar to that

of the malvacerP, crioloena, wallicliia, goethea.

JIany of the sterculias are noble trees, with

large edible seeds. Those of the famous kola,
are said, when chewed, to render bad water

sweet. The genus astropasa, are reckoned the

most beautiful plants in the world : all the spe-
cies are remarkable for the mucilage which they
contain. Cocoa is prepared from the seeds of

thcobroma cacao.

CnLENACE/E, Du-Petit-Tliouars. This little

family is composed of small shrubs, all natives

of the island of Madagascar. Their leaves are

alternate, furnished with stipules, entire and
caducous. The flowers form branched racemes.

They are furnished with persistent involucres,
which contain one or two flowers. Their calyx
is small, formed of three sepals. The petals

vary from five to six : they are sessile, and some-
times united at their base. The stamina, which
are ten, or an indeterminate number, are united

by their filaments, and sometimes adhere to each
other by their anthers. The ovary has three cells,

surmounted by a simple style, and a trifid stigma.
The fruit is a capsule, with three cells, rarely
with only one, through abortion, containing each
one or more seeds, inserted at their inner angle,
and pendant. These seeds contain an axile

embryo, in a fleshy or horny endosperm.
TiliacejE, Jussieu. ( TilUacccB and elaocar-

pecF, Jussieu.) Almost all the tiliacea: are trees

or shrubs, a small number only being herba-
ceous plants. They bear alternate, simple leaves,

accompanied at their base by two caducous

stipules. Their flowers are axillar, peduncu-
late, solitary, or variously grouped. They have
a simple calyx, formed of four or five sepals,

placed close together in the form of valves, pre-
vious to the expansion of the flower; a corolla

having the same number of petals, which are

rarely wanting, and are often glandular at their

base. The stamina are numerous, free, with
bilocular anthers. A pedicellate gland is often
seen on the face of each petal. The ovary has
from two fo ten cells, containing each several
ovules attached, in two rows, to the inner angle.
The style is simple, terminated by a lobed stigma.
The fruit is a capsule, with several cells, con-

taining several seeds, and sometimes indehiscent,
or a monospermous drupe, through abortion.
The seeds contain a straight or slightly curved

embryo, in a fleshy endosperm.
The family is thus divided into two sections :

1. The true Tiliacea, comprehending the

genera tiHa, sparmannia, hcliocarpus, corchorus,
triumfelta, apeiba, &c.

2. The Eljsocaupe^e, to which belong the

genera claeocarpus, vallca, decadia, &c.

The tilliaceic are allied to the malvaceic, from

which they differ in having the stamina free,

and the embryo placed at the centre of a fleshy

endosperm; and to the byttncriaccte, from which

they are distinguished by their stamina being free

and numerous, their style simple, &c.

The till iaceoE are mucilaginous, like thefamilies

to which they are allied. The properties of the

cheocarpem are unknown.

Teknstkcemiace^; Camellie^. ( Ternstrosmi-

acem and theacer, Mirbel.) Trees or shrubs,

with alternate leaves, destitute of stipules, often

coriaceous and pereistent. Flowers sometimes

very large, axillar, and terminal, having a calyx
formed of five concave, unequal, and imbricated

sepals, and a corolla composed of five petals,

sometimes united at their base, and forming a

monopetalous corolla. The stamina are numer-

ous, often connected by the base of their fila-

ments, and imited to the corolla. The ovary is

free, sessile, generally applied upon a hypogyn-
ous disk, divided into from two to five cells, each

containing two, or a greater number of pendant

ovules, inserted at the inner angle. The num-
ber of styles is the same as that of the cells;

each of them is terminated by a simple stigma.

The fruit has from two to five cells. It is some-

times coriaceous, indehiscent, a little fleshy inter-

nally; at other times dry, capsular, and opening

by as manJ' valves. The seeds, which are often

only two in each cell, have their embryo naked,
or covered with a fleshy, often very thin endc-

spenn.
This family now contains the genera teriistror-

mia, thea, camellia, fraziera, &c.
The camellias are highly ornamental trees.

The tea plant belongs to this family.

Olacine.e, Mirbel. This little iimiily, which
has been formed of part of the aurantiacea;, is

composed of woody plants, bearing simple, alter-

nate, petiolate leaves, without stipules, and very
small axillar flowers. The flowers are composed
of a very small, monosepalous, persistent, entire,
or toothed calyx, often attaining a large size, and

becoming fleshy. The corolla is formed of from
three to six petals, which are coriaceous, sessile,

valvar, free, or united at the base. These petals,
which sometimes bear the stamina, are often

united two and two, and only separated at their

summit. The stamina are generally ten in

number, several of them being sometimes abor-

tive, and existing under the form of sterile fila-

ments. They are immediately hypogynous, or
are borne upon the petals. The ovary is free,

one-celled, generally containing three ovules,
which are pendant at the summit of a central,
erect trophosperm. The style is simple, ter-

minated by a very small, three-lobed stigma.
The fmit is dnipaceous, indehiscent, often
covered by the calyx, which has become fleshy,
and one-seeded. The seed is composed of u
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lai'ge fleshy cndospevm, in which is contained a

small basilar and honiotrope embryo.
This little family, which is composed of the

genera oJax, fisilia, &c., is very distinct from the

surantiaccte, in having its leaves witliout dots,

its stamina definite, its ovary always unilocular,

and its embryo contained in a very large endo-

sperm.

According to Mr Brown, the genus olax is

apetalous; in other words, its flower is a calyci-

form involucre, and a calyx formed of three

sepals; and, on account of the internal structure

of its ovary, it approaches the santalaeote.

MarcgraviacEjE, Choisy. Shrubs very fre-

quently sarmentaceous and climbing, parasitic
in the manner of the ivy, having the leaves

alternate, simple, entire, coriaceous and pereis-

tent; the flowere generally disposed in a short

spike, resembling a cyme. The flowers arc

sometimes oblique at the summit of their long

peduncle, which pretty generally bears an irreg-

ular bractea, hollow and cowl-shaped, or like a

horn. They are hermaphrodite, with a calyx
of from four to six or seven short, imbricated,
and generally persistent sepals. Tlie corolla is

monopetalous, entire, rising like a kind of hood,
or formed of five sessile petals. The stamina,
which are usually numerous (five only in sou-

roubea), have their filaments free. The ovary is

globular, surmounted by a sessile stigma, lobed

in a stellate form, which is rarely supported upon
a style. It has a single cell, which has from

four to twelve parietal trophosperms, projecting
in the foi-m of half dissepiments, divided at their

free edge into two or three variously contorted

laminse and all covered with very small ovules.

The fruit is globular, coriaceous, internally

fleshy, indehiscent, or bursting irregularly into

a certain number of valves, the dehiscence of

which takes place towards the summit, and
which bear a trophosperm on the middle of their

inner face. The seeds are very small, and eon-

tain immediately under their proper integument
a homotrope embryo.
The genera of which this family is composed

are: marcpravia, antJioloma, noranthea, and grnc-

roubea. This group is related to the gnttifene;
but it is also very intimately allied to the bixi-

nese and flacourtianea?, which have also a po!y-

petalous corolla, and indefinite stamina, a unilo-

cular fruit, and parietal tro])hosperms. ]5ut, in

these two families, the leaves are accompanied
with stipules, and the embryo is covered by an

cndospenn.
Some of them bear large and showy flowers,

among which are hollow, pitcher-like appen-
dages.

GuTTiFBR^, Jussieu. This family is com-

posed of trees or shi-ubs, sometimes parasitic,
and all abounding in yellow and resinous proper
juices. Their leaves, which are opposite, or

more rarely- alternate, are coriaceous and persis-

tent. Their flowers, which are disposed in axil-

lar racemes, or terminal panicles, are herma-

phrodite, or imisexual and polygamous. Their

calyx is persistent, formed of from two to six

rounded, often coloured sepals. The corolla is

composed of from four to ten petals. Tlie

stamina, which are very numerous, rarely in

definite number, are free. The ovary is simple,
and surmounted by a short style, which is some-

times wanting, and which bears a peltate, radiate,
or lobed stigma. The fruit is sometimes capsu-

lar, sometimes fleshy or drupaceous, a7id some-

times opens by several valves, of which the gen-

erally inflicted margins are fixed to a single pla-

centum, or to several thick placentas. The seeds

are composed of a homotrope embryo destitute

of endosperm. The guttifera; comprehend n

considerable number of genera, all extra-Euro-

pean, such as clusia, godoya, malmrca, garcinia,

calophyllum, &c. They differ from the hyperi-
cinese in having their stamina entirely free, in

being furnished with a milky juice, in the

absence of transparent dots, &c.

The yellow juice in which these plants abound,
is acrid and purgative. Gamboge, which is a

drastic purgative, and affords a yellow paint, ia

the concrete juice of a plant of this family.
The fruit of garcinia mangostana, is highlj'

esteemed.

Hypericine^, Jussieu. Herbaceous plants,

shrubs, or even trees, often resinous, and sprinkled
with transparent glands. Leaves opposite, very

rarely alternate, simple. Flowers axillar or ter-

minal, variously disposed. The calyx has four

or five very deep, somewhat unequal divisions.

The corolla is composed of four or five petals,

spirally twisted previous to their evolution.

The stamina are very numerous, uTiited into

several fasciculi by the base of their filaments,

sometimes monadelphous or free. The ovary is

free, globular, surmounted by several styles,

which are sometimes united into one. It has

as many polyspermous cells as there are styles.

The fruit is a capsule, or a berry with several

polyspermous cells. In the fonner case it opens

by as many valves as there are cells, the margins
of the valves being continuous with the dissepi-

ments. Tlie seeds, which are very numerous
and very small, contain a homotrope embryo,
destitute of endosperm.

This family is composed of a small number
of genera : hypcricum, nndroswmum, ascyrum,

vismia, &c. Most of the species have, in the

substance of their leaves, transparent miliary

glands, which, on being bold between the eye
and the light, look like so many little holes.

This character, together with the very numerous

stamina, and the polyspermotis cells of the fruit,

perfectly distinguish the hypericines from tlie

I
families that are allied to it.
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\uuANTiACF..T., CoiTea. Some of the genera
of aurantia of Jussieii, Very smooth, some-

times spinous trees or shruhs, l)caring; alternate

and articulated leaves, which are simple, or

more frequently pinnate, and furnished with

vesicular glands, filled with a transparent vola-

tile oil. The flowers are fragrant, and generally

terminal. The calyx is monosepalous, persis-

tent, with three or five more or less deep divi-

sions. The corolla is of from three to five

sessile petals, which are free or slightly united.

The stamina, sometimes of the same numher as

the petals, or double that number, or a multiple
of it, are free, or variously united by their fila-

ments, and are attached beneath to a hypogynous
disk, on which the ovary is applied. The ovary
is globular, with several cells containing a single

suspended ovule, or several ovules attached to

the inner angle of the cell. The style, which is

sometimes very short and thick, is alwaj's sim-

ple, and terminated by a simple or lobed discoid

stigma. The fruit is generally fleshy internally,

separated into several cells by verj'tliinmembran-
ous dissepiments, containing one or more seeds

inserted at their inner angle, and generally

pendant. Externally, the jjcricarp is thick and

indehiscent, studded with vesicles filled with

volatile oil. The seeds contain one, sometimes

two embryos, without endosperm.
The genera of which this family is composed

are especially distinguished by their articulate,
often compound leaves, furnished with vesicular

glands, which exist also in the substance of their

petals and pericarp, by their simple style, and
the absence of endosperm in the seeds, as citrus,

limonia, mnrraya, Ike.

The orange, the lemon, the citron, and the

lime, are the fruits of different species of citrus.

Ampelide^e, Rich. ( Fites, Jussieu), Shrubs
or small trees, which are twining, sarmenta-

ceous, and furnished with tendrils opposite
to the leaves, which are alternate, pctiolafe,

simple or digitate, with two stipules at their

base. The flowers are disposed in racemes,
which are opposite to the leaves. The calyx
is very short, often entire and nearly flat.

The corolla is of five petals, which are some-

times coherent at their upper part, and rise all

together in the form of a hood. The stamina,
five in number, are erect, free, and opposite to

the petals. The ovary is applied upon a hj-po-

gynous annular disk, lobed at its circumference.

It has always two cells, each containing two
erect ovules. The style, which is thick and

very short, is terminated by a stigma which is

slightly two-lobed. The fruit is a globular

berry, containing from one to four erect seeds,

having their episperm thick, their endosperm
horny, and containing near their base a very
small erect embryo.

This little family is composed of the genera

viiis, cissus, and ampelopsis. The gi-ape vine,

vitis vinifcra, is the most important of this

family.

Hii'PocRATicE.E, (Jussieu, hippocrateacetp,

Kunth, De CandoUe). Shrubs or small trees,

j

generally glabrous and sarmentaeeous, bearing
; opposite, simple, coriaceous, entire or toothed

leaves, and small, axillar, fasciculate or corym-
bose flowers. The calyx is persistent, with five

divisions. The corolla is composed of five equal

petals. The stamina are genei-ally three in num-

ber, rarely four or five, having their filaments

united at the base, and forming a tubular andro-

pliorum. The ovary is trigonal, with three

cells, each containing four ovules attached to

their inner angle. The style is simple, ter-

minated by one or three stigmas. The fruit is

sometimes capsular, with three membranous

angles, sometimes fleshy; each cell generally
contains four seeds. The seed has an erect

embryo, without endosperm.
This family, which is composed of the genera

hippocratca, anthodon, raddisia, salacia, &c., is

allied to the acerines and malpighiacea;. Very
little is known of their properties.

AcERiXE^, De Candolle. This family is

composed of the genus acer alone, and presents
the following characters : flowers hermaphrodite,
or unisexual. Calyx with five more or less deep

divisions, or entire. Corolla of five petals. Sta-

mina double the number of the petals, inserted

upon a hypogynous disk, which occupies the

whole bottom of the flower. Ovary didymous
and compressed, with two cells, each containing
two ovules, attached at its inner angle. Stylo

simple, sometimes very short, terminated by
two subulate stigmas. The fruit consists of two

indehiscent samaras, which are each prolonged
into a wing on one side. The seeds present a

spirally twisted embryo beneath their proper

integument.
This family contains several valuable timber

trees. Sugar is obtained from the juice of

several American species of the maple.

Malpiohiace^, Jussieu. Trees or shrubs, with

opposite, simple, or compound leaves, often furn-

ished with napifonn hairs, and frequently accom-

panied at theii- base with two stipules. Flowers

yellow or white, forming racemes, corymbs, or

sertules, which are axillar or terminal. The pedi-
cels which support the flowers are often articulated

and furnished with two small bracteas near their

middle. The calyx is monosepalous, often per-

sistent, with four or five deep divisions. The co-

rolla, which is sometimes wanting, is composed
of five petals with long claws. The stamina,
six in number, seldom fewer, are free or slightly

imited at the base. The pistil i* sometimes

simple, sometimes formed of three carpels, more
or less united. Each carpel or cell contains

either a single ovule suspended at the upper part
4l
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of the inner angle, or two ovules attached to the

angle. Tlie styles, three in number, are some-

times united. The fruit, which is dry or fleshy,

is composed of three distinct carpels, or forms a

capsula or a nuculanium, with three, rarely with

two or a single cell. The capsule is usually

marked with very prominent membranous wings,
or spinous points. The nuculanium sometimes

contains three unilocular nucules, sometimes a

nucleus, with three monospennous cells. Each

seed is composed of a proper integument of no

great thickness, immediately covering a some-

what curved embryo.
The genera are : malpighia, brysonima, hy-

ptage, gatidichaudia, banisteria, &c., M. De Can-

dolle.

The properties of the malpighiaceie are little

known. The hairs of some species are pungent.
The fruit of several is eaten in the West Indies.

The bark of the horse-chestnut is bitter and

astringent.

Erytiiroxyle^, Kunth. Trees or shrubs

with alternate or opposite, generally glabrous

leaves, furnished with axillar stipules. The

flowers are small, pedicellate, having a persistent

calyx, with five deep divisions, and a corolla of

five petals, which are destitute of claws, and

furnislied internally with a small scale. The

stamina, ten in number, are monadelphous. The

ovary is'unilocular, containing a single pendant

ovule, or it has three cells, of which two are

empty. From the ovary spring three styles,

which are sometimes distinct, sometimes united

nearly to their summit. The fruit is a mono-

spermous drupe, containing an angular seed, of

which the hard and horny endosperm contains

an axile and homotrope embryo.
This little family is composed of the genus

erythroxylum, under the name of sethia.

MeliacEjE, (De Candolle, cedrelete. Brown).
Trees or shrubs with alternate, simple or com-

pound leaves destitute of stipules. Flowers

sometimes solitary and axillar, sometimes vari-

ously grouped in spikes or racemes. Calyx

monosepalous, with four or five more or less

deep divisions. Corolla with four or five valvar

petals. Stamina generally double the number of

the petals, rarely of the same or a greater number.

They are always monadelphous, and their fila-

ments form a tube, which bears the anthers some-

times at its summit, sometimes at its inner surface.

The ovary is supported upon a hypogynous an-

nular disk. It has four or five cells, generally con-

taining two collateral and super-imposed ovules.

The style is simple, terminated by a stigma,
which is more or less deeply divided into four

or five lobes. Tlie fruit is sometimes dry, cap-
sular, opening by four or five septiferous valves

;

sometimes fleshy and drupaceous, and occasion-

ally unilocular through abortion. The seeds are

composed of an embryo, sometimes enveloped in

a thin or fleshy endosperm, which is wanting in

otlicr genera.
Til is family is divided into two niiturai

tribes :

1. True Meliace.e : cells of the fruit contain-

ing one or two seeds without wings or endo-

sperm ; embryo reversed
; cotyledons flat and

leafy, or thick and flesliy, as : geruma, humiria,

turrcea, quivisia, strigilia, sandoricum, melia,

trichilia, guarea, &c.

2. Ceduele^f, : cells of the fruit polyspermous>
seeds generally winged, furnished with a fleshy

endosperm, embryo erect, cotyledons leafy, as :

cedrela swietenia, &c.
The bark of canella alba is aromatic and

tonic. The root of melia azedarach is anthel-

mintic. Mahogany is the wood of swietenia

mahogani, the bark of which, and of S. febrifiiga,
is tonic. The pulpy pericarp of melia azedarachta,
like that of the olive, yields oil. The fi-uits of

some Indian species are eaten.

Sapindace^e, Jussieu. This family is com-

posed of large trees or siirubs, sometimes of her-

baceous and twining plants, bearing alternate

and generally iniparipinnate leaves, sometimes
furnished with tendrils. Tlieir calyx is composed
of four or five sepals, which are free, or slightly
united at tlie base. The corolla, whicli is some-

times wanting, is generally formed of four oi

five petals, which are sometimes naked, some-

times glandular near their middle, where they

occasionally bear a petaloid lamina. The stamina,
which are double the number of the petals, are

free, and applied upon a flat, lobed, hypogynous
disk, which fills all the bottom of the flower.

The ovary is three-celled, each cell generally

containing two super-imposed ovules attached

to its inner angle. The style is simple at the

base, trifid at the summit, wliich is terminated

by three stigmas. The fruit is a capsule, some-

times vesicular, with one, two, or three cells,

each containing a single seed. The seeds are

composed of a large embryo, having its radicle

curved over the cotyledons, and destitute of endo-

sperm.
This family has been divided into three tribes :

1. Pallini/E : petals appendiculate ; disk

formed of distinct glands, placed between the

petals and stamina
; ovary with three mono-

spennous cells; twining herbs or shrubs, fur-

nished witli tendrils, as : cardiospermum, urvillea,

sergania, paullinia.
2. SapijVdace^, : petals not appendiculate, but

glandular or bearded, rarely naked ;
disk annular,

or sometimes glands united together ; ovary with
two or three monospermous cells

;
trees or

shrubs not twining, as : sapindus, talisia, schmi-

delia, euphoria, thoninia, cupania, &c.

3. DoDON^iACE*; : petalsfurnishtd with a scale

at their base
; ovary with two or three cells, con-

taining two ovules ; pericarp vesicular or winged ;
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CTiiIjryo having its cotyledons spirally twisted,
as : kolreuteria, dodonx a, &c.

'I'he fruits of several species are oaten ; but
the leaves of many are poisonous. The fruit of

sapindiis saponaria is soapy, as its name implies,
and used for washing linen.

P0LYGALE.E, Jussieu. This family consists

of herbaceous plants or shrubs, with alternate,

simple, entire leaves, and s; litary, axillar, or

spiked flowers. The flowers are composed of a

calyx of four or five sepals liiterally imbricated

previous to their expansion, and of which two,
sometimes more internal, are petaloid and
coloured. The corolla is formed of from two
to jive petals, sometimes distinct, sometimes
united together by means of the filaments of the

stamina, which form a tube split on one side.

The stamina, which are generally eight in num-
ber, are monadelphous. Their androphorum is

divided above into two phlaiiages, each bearing
four unilocular anthers, generally opening at the

tip. More rarely, the stamina are from two to

four, and free. The ovary is sometimes accom-

panied, at its base, by a hypogynous and unila-

teral disk, or formed of two lateral and lamellar

appendages. It has two, more rarely one or

three cells, each containing one or two ovules.

The style is long, usually curved, and bearing a

hollow, two-lobed, or unilateral stigma. The
fruit is a capsule or a drupe. In the former

case, it has two one-seeded cells, and opens into

two septiferous valves. In the latter case, it is uni-

locular, one-seeded, and indehiscent. The seeds

are pendant, generally accompanied by a kind

of carunule or arillus of diversified form. Their

embryo is sometimes placed in a fleshy endo-

sperm, and sometimes destitute of f ndosperni.
The genera are, polypala, salomonia, com-

epcrma, badiera, soiilamea, hrameria, Ike.

The root of poli/gala senega is stimulant,

diuretic, diaphoretic, and purgative. Extract of

ratanhia, the root of krameria, is used to adul-

terate or improve port wine. The roots of the

plants of this family are generally bitter and

more or less astringent.

Tremandre/E, Brown. This little family,
ivhich is formed of the two genera tremandra

and tetratheca, is composed of shrubs having the

general appearance of heaths, all natives of New
Holland, bearing alternate or verticillate leaves,

without stipules, sim])le or toothed, and often

furnished with glandular hairs. The flowers are

axillar and solitary. The calyx is composed of

four or five unequal sepals, placed close together
in the form of valves, previous to the expansion
of the flower, and caducous. The corolla is com-

posed of four or five equal petals, alternate with

the sepals, and longer than tlie stamina. The

stamina, eight or ten in number, are placed in

paii-3 opposite the petals. Their anthers, which

have two or four cells open at their summit by

a small hole or a kind of tube. The ovary is

ovoidal, compressed, with two cells, each con-

taining two or three pendant ovules. The style
is terminated by one or two stigmas ; and the

fruit is a compressed bilocular capsule, opening
by two valves, which are septiferous in the

middle. The seeds, which are inserted at the

upper part of the dissepiment, are terminated

by a carunculate ajipendage. The embryo ia

erect in a fleshy endosperm.
There are only seven species natives of New

Holland.

FujiARiACEyE, Dc Caiidolle. The fumariaceic

are all herbaceous plants, destitute of milkv

juice, and furnished with alternate compound
leaves, having a great number of narrow seg-
ments. The flowers are rather small, and gene-

rally disposed in terminal spikes. Their calyx ia

composed of two very small, opposite, flat, and
caducous sepals. The corolla is irregular, tu-

bular, formed of four unequal petals, sometimes

slightly united together at their base. The

upper petal, which is the largest, is terminated,
at its lower jiart, by a short, curved spur. The

stamina, six in number, are diadelphous, or form
two androphora, each of which carries at its

summit three anthers, the middle anther two-

celled, the others one-celled. The ovary is uni-

locular, and contains four or a great number of

ovules attached to two longitudinal tropho-

spei-ms, corresponding to each suture. The

style is short, surmounted by a depressed stig-
ma. The fruit is sometimes a globular akenium,

monospermous through abortion, sometimes a

many-seeded, two valved, occasionally vesicular

capsule. The seeds are globular, furnished with
a caruncula, and containing, in a fleshy endo-

spenn, a small, somewhat lateral, sometimes

curved and transverse embryo.
This family, composed of the genus fumaria

and the genera formed of its different species, as

corydalis, didytra, cysticapnos, is distinguished
from the papaveracese by the absence of milky
juice, the irregular corolla, and the six diadel-

phous stamina.

This family does not contain any noxious

plants, but otherwise they are of little impor-
tance.

Papaverace^. Herbaceous, or more rarely
snffrutescent plants, with alternate leaves, which

are simple or more or less deeply cut, generally

abounding in a white or yellowish milky juice.

The flowers are solitary, or disposed in cymes
or branched racemes. The calyx is formed of two,

very rarely three concave, veiy caducous sepals.

Tlie corolla, which is sometimes wanting, ia

composed of four, very rarely of six flat petals,

which are plaited and puckered previous to their

expansion. The stamina, which are very numer-

ous, are free. The ovary is ovoidal or globular,

or narrow and approaching to linear, one-celled.
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containing very numerous ovules attached to

trospliospernis, wliicli project in tlie form of

Jamins or iiilse dissepiments. The style, which
is very short or scarcely distinct, is terminated

by as many stignins as there are trophosperms.
1"he fruit is an ovoidal capsule, crowned by the

stigma, indehiscent, or opening by pores under

the stigma ; or it is elongated in the form of a

pod, opening by two valves, or breaking across

by ai-ticulations. The seeds, which are usually

very small, are composed of a proper integument,
sometimes bearing a kind of small fleshy carun-

cula, and of a fleshy endosperm, in which is

placed a very small cylindrical embryo.
Jussieu united with the papaveracca the

i;enus fiiinaria, which is now considered a dis-

tinct family. The genera of the papaveracese
are papaver, argemotic, meconopsis, sangiiinaria,

pocconia, remeria, gloucium, chcUdotiium, and

liypecoum.

Many (if the poppies are possessed of a nar-

cotic property. Opium is the concrete milky

juice of papaver album. The seeds of the pop-

pies, however, yield an oil which is perfectly free

of deleterious properties, and is used in food.

Other species of this family are purgative,

emetic, and diaphoretic, as sanguinaria cana-

Jlany of this species are mere weeds.

CituciFERiE, Jussieu. This is one of the

largest, most natural, and important families of

the vegetable kingdom, composed of herbaceous

or sometimes sufFrutescent plants, most of which

grow in Europe. Their leaves are alternate,

simple, or more or less deeply incised; tlieir

flowers disposed in spikes, or in simple or pani-

culate racemes. Tlie calyx is formed of four

caducous sepals, two of which are sometimes

swelled out at the base. The corolla consists of

four ungniculate petals placed opposite eacli

other in paire, so as to represent a cross (whence
the name of the family). The stamina, six in

number, are tetradynamous, that is, there are

four larger placed close to each other in pairs,

and two smaller, opposite to each other. At

the base of the stamina there are seen upon the

receptacle two or four glands, one lietwetn each

pair of large stamina, and a larger one under

each of the small stamina.

Tlie ovary is more or less elongated, with two

cells separated by a false dissepiment. Each

cell contains one or more ovules attached to the

outer edge of the membranous dissepiment,
wliich is merely a prolongation of the two
Butural trophosperms. The style is short or

almost none, and seems a continuation of the

dissepiment : it is terminated by a two-lobed

stigma. The fruit is a siliqua or a silicula, of

variable fonn, indehiscent, or opening by two
valves. The seeds are attached on eacli side of

the dissepiment. Tlicir embryo is immediately

covered by the proper integument, and is more
or less bent upon itself.

The genera which compose this family are

exceedingly numerous, and there are upwards
of 900 species. Linnwus divided them into two

orders, according as the fruit is a silicula or a

siliqua. In the first of these orders we find

among others the genera lapidium, thlaspi, isatis,

myagrum, cochlearia, iberis, hmaria, &c.; in the

other the genera cheiranthus, sisymbrium, hcs-

pcris, brassica, eruca, sinapis, &c.

The properties of the crueiierte are more or

less acrid and stimulant, and are considered as

antiscorbutic. Mustard, the seed of sinapis

nigra, is extremely acrid, and is apj)lied exter-

nally as a rubefacient or blister. The horse-

radish, the cress, the root of raphanns maritiimis,
and many other species, are equally pungent ;

the

seeds contain fixed oil, which is extracted from
those of some species. When the acrid principle
is corrected by an abundant mucilage, the plants
become useful as food, as is the case with the

water-cress, the sea-kale, the field-mustard.

Cultivation diminishes the acrimony, so as to

render some species almost destitute of it, as in

the numerous varieties of the cabbage and turnip.
Some of the species are lieautiful and fragrant

garden flowers, as the stock gelly flower, candy
tuft, &c.

Cappauride^. Herbaceous or wood^- plants,

bearing alternate, simple or digitate leaves, ac-

companied at their base by two foliaceous sti-

pules. Their flowers are terminal, spiked or

racemed, or axillar and solitary. The calyx is

composed of four caducous sepals, very rarely
united togetlicrat their base. ThecoroUaisfomied
of four or five equal or unequal petals. The
stamina are sometimes definite, more frequently
indefinite. The ovary is simple, often raised

upon a more or less elongated support, which

bears the name of podogynum, at the base of

which are inserted the stamina and petals. It

has a single cell containing several trophosperms

projecting in the form of plates or false dissepi-

ments, bearing a great number of ovules. The

fruit is dry or fleshy. In the former case, it is

a kind of more or less elongated pod, opening by
two valves, as in most of the cruciferte. In the

latter case, it is a unilocular, many-seeded berry,

of which the seeds are either parietal, or are

scattered in the pulp of wliich the fruit is com-

posed. These seeds are generally renifomi,

composed of a dry, crustaceous episperm, which

immediately covers a somewhat curved embryo,
destitute of endosperm.
The principal genera of this family are: cap-

paris, cratwva, morisonia, Boscia, cUome, Sec.

The family is nearly allied to the cruciferir,

but did'ers from them in having their leaves

furnished with stijxiles, their numerous stamina,

and the structure of their fruit.
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'riu'ir properties arc similar to those of the

cnicifera;. The caper plant belongs to this

family, and the clcome rosea, as well as the

S2)eeies of cratcera are pretty garden flowers.

Resedace.«, De Candolle. Plants generally

herbaceous, rarely suflrutescent, with nlteniate

leaves, destitute of stipules, and often having two

glands at tlieir base. The flowers form simple
and terminal spikes. The calyx has from four

to six deep and ]>ersistent divisions. The corolla

is composed of the same number of petals alter-

nating with the sepals. The petals are generally

composed of two parts, a lower entire part, and

an upper, divided into a greater or less number
of segments. The stamina are generally in

indetemiinate number (from fourteen to twenty-

six) ;
their filaments free and liypogynous, their

anthers two-celled, each cell opening by a longi-
tudinal groove. Between the stamina and the

})etals, is a kind of annular, glandular mass, more
elevated on the upper side, and thus forming a

liypogynous disk of a peculiar kind. The pistil,

which is slightly stipitate at its base, appears
formed by the intimate union of three carpels,
and is terminated above by three horns, each

bearing a stigma at its summit. The ovary has

a single cell, open at the top, containing a great
number of ovules, attached to three parietal tro-

phosperms, which are remarkable for not corres-

jionding to the stigmas, but alternate with them.
'I'lie fruit, which is very rarely fleshy, is com-

monly a more or less elongated capsule, natu-

rally open at the summit, which is terminated

by three angles ; it is one-celled, and the seeds

are arranged upon three parietal trophosperms.
'J'he seeds, which are very frequently kidney-

shaped, are composed of a rather thick integu-

ment, a very thin fleshy endosperm, and an

embryo bent in the form of a horse's shoe.

This family contains only the two genera
reseda and ochradenus.

The species are generally weeds; reseda lut ola

affords a yellow dye, and r. odorata is the com-
mon mignonette, the peculiarities of whose
inflorescence have already been described.

Fi,ACouRTiANE/F., llicli. Bixineic, Kunth.
This family consists of shrubs with alternate,

simple, entire, often coriaceous, persistent leaves,
destitute of stipules, and pedunculate, axillar,
often unisexual and dioecious, at other times

with hermaphrodite flowers. Their calyx is

formed of from three to seven sepals, which are

distinct, or slightly connected at the base. The

corolla, which is sometimes wanting, is com-

posed of five or seven petals alternating with the

sepals. The stamina, which are determinate or

indeterminate in number, and inserted at the

circumference of a liypogynous annular disk,
which is rarely wanting, have their filaments

free, and their anthers two-celled. 'I'he ovary
is sessile or stipitate, globular, one-celled in all

the genera of the family excepting ^«coMrt«a, in

which it has from six to nine cells. In the

former case, it contains a considerable number
of ovules attached to parietal trophospenus, the

number of which is the same as that of the stig-

mas, or of the lobes of the stigma. The fruit is

unilocular, except m fiacourtia. It is indehis-

cent, or dclusceut, and each of the valves bears

a trophosperm on the middle of its inner face.

In general the proper tegument of the seed is

(leshy, and tlie embiyo, which is liomotrope and

straight, is placed in the centre of the fleshy

endosperm .

The principal genera which compose the

flacourtianea; twe flacourtia, roumea, kiggellaria,

erythrospermum, tkc. This family is related to

the cappaiidea;, from which it differs chiefly in

having the embryo destitute of a fleshy endo-

sperm, and the seeds inserted on the middle and
not on the edge of the valves. It has also some

affinity to the cistea; and tiliaceie. Little is

known of the properties of the species, all of

which are tropical.

C1STE.E, De Candolle. Annular or perennial
herbaceous plants, or shrubs, hearing entire,

often opposite leaves, sometimes furnished with

stipules. The flowers are axillar or terminal,

solitary or spiked, in racemes or in sertules.

Their calyx has three or five very deep divisions,

sometimes equal, sometimes unequal, with two
more external. The corolla has five puckered,

very caducous petals, spread out in a rosaceous

form, and sessile. The stamina are very numer-
ous and free; the ovary globular, rarely unilo-

cular, more commonly with five or ten cells,

containing several ovules inserted at the inner

edge of the dissepiments. In the unilocular

ovary, the ovules are attached to parietal tro-

phosperms. The style and stigma are simple.
The fruit is a globular capsule enveloped in the

calyx, which is persistent, with one, three, five,

or even ten cells, and opening by three, five, or

ten valves, each bearing one of the dissepiments
and one of the tro])hosperms on the middle of

its inner surface. The seeds, which are pretty
numerous in each cell, contain an embryo, which
is more or less curved, or spirally twisted, in a

fleshy endospemi.
This small family contains only the genera

eistus and helianthemum.

The eistus or rock roses are ornamental plants.
The resinous substance called labdanum, used as

an article of perfumery, is collected from eistus

ereticus.

Droseuacea:, De Candolle. Composed of

herbaceous, annual or perennial, rarely suflru-

tescent plants, having alternate leaves, often fur-

nished with glandular and pedicellate hairs, and
rolled in the form of a crosier previous to their

development. The calyx is monosepalous. w ith

five deep divisions, or with five distinct sepals.
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Tlie corolla is composed of five flat and regular

petals. The stamina, five in mimber, sometimes

ten, alternate with the petals, and are iVee.

Sometimes there are appendages of various forms

on the face of each petal. The stamina are gene-

rally perigjnous, and not hjpogynous. The

ovary is one-celled, rarely tvo or three-celled.

In the former case, it contains a great number
of ovules attached to three or five simple or bifid

parietal trophosperms. In the other, the disse-

piments appear formed by the trophosperms

projecting in the form of plates, which meet and

unite in the centre of the ovary. The stigmas,

generally of the same number as the tropho-

sperms or the cells, are sessile and radiating.

The fruit is a capsule, with one or more cells,

opening by its upper half only, into three, four,

or five valves, bearing one of the trophosperms
on the middle of their inner surface. The seeds,

which are often covered with a loose tissue, con-

tain an erect, nearly cylindrical embryo, in the

interior of a thin endosperm, which is some-

times wanting.
The family of droseraceie differs from the

violarieoe, to wliich.it comes very near, by its

perigynous insertion, the absence of stipules,

and the constant regularity of the flower. The

species are marsh plants, and natives of temper-
ate climates.

The drosercF or sundews, which are somewhat

acrid, are said to be poisonous to cattle.

Vioi.ARiE.R, Dccandolle. Consisting of herbs

or shrubs, with alternate, very rarely opposite

leaves, furnished with two persistent stipules.

The flowers are axillar and pedunculate. The

calyx is composed of five sepals, which are equal
or unequal, free, or slightly connected at the

base, which is sometimes prolonged beneath their

point of attachment. The corolla is composed
of five unequal petals, of which the lower is

prolonged at its base into a more or less elon-

gated spur; very rarely the corolla is formed of

five regular petals. The stamina, five in num-

ber, axe almost sessile, jilaccd close together, and

in contact by the sides, with two introrsal cells.

• The two which are situated towards the lower

petal, jiretty fi-equcntly present an ajipondage
in the fonn of a recurved horn, which arises

from their dorsal part, and is prolonged into the

spur. The ovary is globular, unilocular, and
contains numerous ovules attached to three

parietal trophosperms. The style is simple, a

little geniculate at the base, enlarged towards its

jipper part, which is terminated l)y a somewhat
lateral stigma, presenting a small semicircular

pit. The fruit is a unilateral capsule, opening
by three valves, each bearing a trophosperni on
the middle of its inner surface. The seeds con-

tain an erect embryo in a fleshy endosperm.
The violarieip, which are composed of the

genera viola, ionidium, hi/hanl/iits, nniadtia- coit-

lioria, alsodeia, are distinguished from the cisto*

by their irregular corolla, their five stamina,

their enlarged and concave stigma, &c. They
are also allied to the polypalea:, and droseracea .

Violets are lavourite garden flowers. Part of

the ipecacuan of commerce is derived from South

American species of viola. The roots of several

European species, as the canina and odorata, pos-

sess similar properties, although in a less degree.

FRA>KENiACE.i5, Auguste de St Hillaire. The

frankeniacea; are herbaceous or frutescent. Their

leavesare alternate or vcrticellate, entire or serrate,

with close lateral nerves, and furnished at their

base with two stipules, which are wanting

only in the genus frankcnia. The flowers are

axillar, disposed in simple or com]>ound racemes,

or in panicles. They are hermaphrodite : their

calyx is formed of five sepals, slightly united at

the base; the corolla of five equal or unequal

petals. In the genus saiivagesia, there is observed

moreover, a verticil of club-shaped filaments,

and an internal corolla, which also exists in the

genus luxcmburgia. The stamina are five, eight,

or indefinite in number; they are free, with two-

celled extrorsal anthers, opening by a longitu-

dinal slit or a pore. The ovary is elongated,

ovoidal, or trigonal, often placed upon a hypo-

gynous disk. It has a single cell, containing

three parietal trophosperms, each bearing a con-

siderable number of ovules. The style is slender

terminated by an extremely small stigma. Tha

fruit is a capsule, covered by the calyx, or by
the inner corolla, with a single cell, which opens

by three valves, the edges of which are slightly

inflected, and fonn three incomplete valves, bear-

ing the seeds, which, at the centre of a fleshy

endosperm, contain a small cylindrical, homo-

trope, axile embryo.
This little family is composed of the genera

frankeiiia, lavradia, sanvagesia, and luxemburgia.

Sauvagesia erecta is mucilaginous and diuretic.

The properties of this family, however, are little

known ; and they have not much external

beauty.

Caryophylle^,, Jussieu. The Caryophyllcie

are herbaceous, rarely suffrutescent at their base.

Tlu'ir stems are often knotty and articulated.

Their leaves sini])le, opposite, or verticillate.

Their flowers, which are generally hermaphro-

dite, are terminal or axillar. Their calyx is

composed of four or five sepals, which are dis-

tinct or united together, and form a cylindrical

or vesicular tube, merely toothed at its summit.

The corolla, which is of five petals, commonly
un;;uiculate at their base, is very rarely wanting.

The number of stamina is generally equal to,

or double, that of the petals. In the latter case,

five are alternate with the petals, and five are

opposite to them, and are united beneath with

tlie claws. They are all inserted upon a liy])n-

gynons disk, which supports the ovary. Tlie



PARONYCIIIK.'E. 639

l:ittcr lias from one to five cells, ov is luiilociilar.

The ovules, which are numerous, are attaelieJ

to a central trophosiierm. When it is niany-

celletl, they are attached to the inner angle of

each cell. The styles vary from two to five,

and terminate each in a subulate stigma. The

fruit is a capsule, very rarely a berry, having
from one to five polyspermous cells. The capsule

opens, either at its summit, by means of small

teeth which separate from each other, or by

complete valves. The seeds are sometimes flat

and membranous, sometimes rounded. The

embryo is curved, or as if rolled round the far-

inaceous endosperm.
The genera of this family form two divisions:

1. The DiANTHE^,whichhavea tubularmono-

se[)alous calyx, and petals with elongated claws.

Dianthii.1, silent!, lychnis, agrostemma, cucuhalus,

6ve.

2. The Alsine.Tv, of which the calyx is spread-

ing, and the petals without claws. Arenaria,

alsiiie, spergula, cerastium, mollugo, &c.

Many of the species are weeds
;
the arenaria,

silene, and especially the carnations, are orna-

mental flowers.

Paronychie.e, Auguste de St Ilillaire. Herba-

ceous or Buffrutescent plants, bearing opposite

leaves, often connate at their base, with or without

stipules, and small, axillar, or terminal flowers,

which are naked, or accompanied with scariose

bracteas. Their calyx, which is monosepalous,
often persistent, has five more or less deep divi-

Bions, and not unfrequently forms a tube at its

lower ])art, which is often thickened by aglandu-
lar prominence. The petals, five in number,

very small and squamiform, or even wanting,
are inserted at the upper part of the tube of the

calyx. The stamina, also five, but of which

some are occasionally abortive, are alternate with

the petals, and have their anthers introrse. The

ovary is free, with a single cell containing a

single ovule placed at the summit of a basal

;iodosperm, sometimes very long, in which case

the ovule is reversed; at other times, several

ovules are attached to a very short central tro-

phosperm. The stigma is sometimes sessile and

simple, sometimes bifid, and supported upon a

rather short style. The fruit is a capsule, whicli

opens by valves or slits, or remains closed. The
seeds are composed of a proper integument, a

cylindrical embryo applied upon one of the

sides, or rolled around a farinaceous endosperm.
The radicle is always directed towards the

hilum.

This fiimily, which was established by St

Ilillaii-e, is composed of genera taken from the

amaranthacese, portulacefG, and caryophylle;e,
from which they differ, especially in having the

insertion perigynous, whereas it is hypogynous
in the other two.

'J'hese plants are slightly astringent, but are

not known to possess any remarkable proper-

ties. Some of the species are ornamental.

PoKTUi.ACE^, Jussieu. 'I'hese are herbaceous,

rarely frutescent plants, with opposite, sometimes

alternate, thick, and fleshy leaves, destitute of

stipules. The flowers are generally terminal.

Their calyx is commonly formed of two sepals,

more or less connected, and often tubulate at

the base. The corolla is composed of five petals,

which are free, or slightly connected, so as to

form a monopetalous corolla. The stamina are

of the same number as the petals, inserted at

their base, and opposite to them : more rarely'

they are more numerous. The ovary is free, or

almost semi-inferior, with a single cell contain-

ing a variable number of ovules, arising imme-

diately from the bottom of the cell, or attached

to a central trophosperm. The style is simple,

terminated by three or five filiform stigmas.

The fruit is a unilocular capsule, containing

three or more seeds, and opening either by three

valves, or by two superimposed valves. The

frequently crustaceous proper integument of tlie

seed, covers a cylindrical embryo, which is

wrapped over a farinaceous endosperm.
The principal genera are portulaca, talinum,

montia, &c. They are all insignificant weeds.

FicoiDE^:, Jussieu. The ficoidese are gener-

ally succulent plants, like the crassulacea;, with

alternate or opposite leaves, and axillar or ter-

minal, often very large flowers; The calyx is

monosepalous, often campanulate and persistent,

its limb sometimes coloured, and four or five

lobed. Corolla polypetalous, the petals some-

times indeterminate in number, sometimes united

into a monopetalous corolla : more rarely the

corolla is wanting. The stamina are gener-

ally pretty numerous, free and distinct. The

ovary is sometimes entirely free, sometimes

adherent at its base to the calyx : it has from

three to five cells, each containing several ovules

attached to a trophosperm, which springs from

the inner angle of each cell. It is surmounted

by from three to five styles, each terminated by
a simple stigma. The i'ruit is sometimes a berry,
sometimes a capsule surrounded by the calyx,
with from three to five pol3'spermous cells.

The seeds have an embryo rolled around a farin-

aceous endosperm.
The principal genera of the family of ficoideas

are : reatimwia, mesembryanthemum, nitraria,

tetragonia.

They are chiefly Cape plants, growing in arid

situations, and form beautiful stove exotics.

Saxifrage^e, Jussieu. The saxifrageaj are

herbaceous plants, rarely shrubs or trees, of

which the leaves are alternate or opposite, sim-

ple, and sometimes compound, with or without

stipules. 'i'he flowers, which are sometimes

solitary, sometimes variouslygrouped into spikes,

racemes, &c., have a monosepalous calyx, tubu-
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lar beneatli, where it is united to the ovary, and

terminated above by three or five divisions.

The corolla, which is very rarely Avanting, is

formed of four or five petals, sometimes united

at their base. The stamina are generally double

the number of the petals, sometimes indetermi-

nate. The ovary has two, more rarely four or

five cells. It is sometimes entirely free, some-

times semi-inferior or almost inferior, terminated

at its svimmit by as many styles as there are

cells. Tlie cells usually contain several ovules,

very rarely only one. The ovules are attached

to a trophosperm placed along the dissepiment.

The fruit, which is rarely fleshy, is generally a

capsule, terminated above by two more or less

elongated horns, and usually opening by two

septiferous valves. The seeds have beneath

their proper integument a fleshy endosperm,
which contains an axile, homotrope embryo,
sometimes a little bent.

This family, with the cunoniaceas of Brown,
contains saxifraga, heuchera, tiarella, cunonia,

weinnmannia, &c.

The saxifrageiE are neat and pretty ornamental

flowers ; they are more or less astringent, but are

not in general known to possess any remarkable

properties. The roots of saxifraga gramdata
have been employed as a diuretic. That of

heuchera americana, and the baik of the weinn-

manniiB, are powerfully astringent.

HamamelideA, Brown. Shrubs with alter-

nate, simple leaves, often furnished with two

caducous stipules. The flowers are axillar, hav-

ing a calyx composed of four sepals, sometimes

united into a tube at their lower part, and

attached to the ovary, which is semi-inferior.

The corolla is composed of four elongated, linear,

valvar petals, a little twisted previous to the

expansion of the flowers. The stamina are four,

alternate with the petals, having their anthers

introrse, and two- celled, opening by a valvule,

which is sometimes common to the two cells,

and which occupies their inner face. Before

each petal there is often a scale of diversified

form, which appears to be an abortive stamen.

The ovary is semi-inferior, or entirely free, with

two cells, each containing a suspended ovule.

From the summit of the ovary spring two

styles, each terminated by a simple stigma. The

fruit, which is enveloped by the calyx, is dry,
with two monospermous cells, generally opening
with two septiferous valves. The seeds are

composed of a homotrope embryo, covered by a

fleshy endosperm.

They are hardy American shrubs, with no
marked properties.

Bruniace^e, Brown. The plants which form
this family are shrubs, which in habit greatly
resemble the heaths and the phylica; or Cape
heaths. They are all natives of the Cape of

Got.ll Hope. Their leaves are very small, stiff,

entire, sometimes imbricated. The flowei'S are

small, disposed in capitula, more rarely in pani-

cles. The calyx is monosepalous, with five

divisions, generally adherent at its base to the

ovary, which is inferior or semi-inferior (free in

the genus raspalia alone) : the five divisions are

imbricated, as is the corolla, previous to expan-
sion. The petals are five, and alternate. The

five stamina alternate with the petals, and their

filaments adhere laterally to the base of each of

the petals, which has led some authors to con-

sider them as opposite to the petals. The ovary
is semi-inferior, or inferior, or free, with one or

three cells, containing each one or two collateral

suspended ovules. The style is simple or bifid,

or the two styles are distinct and terminated

each by a very small stigma. The fruit is dry,

crowned by the calyx, corolla, and stamina,

which are persistent. It is indehiscent, or sepa-

rates into two generally monospermous cocca,

opening by a longitudinal and internal slit. The

seeds are suspended, and contain a very small

homotrope embryo, placed near the base of a

fleshy endosperm.
The genera are berzelia, brunia, raspalia,

staavia, berardia, li7iconia,audoninia, tittmamiia,

and tainnea. The plants are ornamental but

possess no known properties of importance.

Crassulacejs, De Candolle. Sempervivere,

Jussieu. This family is composed of herbaceous

plants or shrubs, the leaves, stem, and in gene-

ral all the herbaceous parts of which are thick

and fleshy. The leaves are alternate or opposite.

The flowers, which are sometimes very finely

coloured, present various modes of inflorescence.

Their calyx is deeply divided into a great num-

ber of segments. The corolla is composed of a

variable, sometimes very great number of regu-

lar petals, which are distinct, or united into a

monopetalous corolla. The number of stamina

is the same as that of the petals, or of the lobes

of the monopetalous corolla, or more rarely

double their number. At the bottom of the

flower are always several distinct pistils, varying
from three to twelve, or even more. Each is

composed of a more or less elongated ovary,

having a single cell, containing several ovules

attached to a sutural and internal trophosperm.
The style and stigma are simple. The fruits

are unilocular, polyspermous capsules, open-

ing by their longitudinal and iuternal suture.

Their seeds have a moi-e or less curved em-

bryo, in some degree enveloping a mealy endo-

sperm.
This family, which is composed of succulent

plants, is related to the ranunculacese, by its

polyspermous unilocular capsules opening by a

single longitudinal suture. But it approaches
more to the saxifrageie and ficoidese, from which

it differs especially in having distinct pistils at

the centre of the flower. 'J'lie principal genera
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nre : tillxa, luliardta, crassula, cotyledon, btyo-

phi/Uum, scdum, and scmpervimim.
The flowers arc beautiful and ornamental; but

otherwise these plants are not distinguislied Iiy

any remarkable properties. They are insipid,

or slightly acid, sometimes acrid.

NorAiE^, Ventenat. Cactus, Jussieu. This

family is composed exclusively of the genus
cactus of Linna;us, and the divisions which have

been made in it. They are perennial, often

arborescent plants, of a very peculiar aspect,

different from that of any other plants, except-

ing some etiphorhice. Their stems are either

cylindrical, branched, channelled, angular, or

composed of articulated pieces, which have been

considered as leaves. The leaves are almost

always wanting, and are substituted by spines
collected into fasciculi. The flowers, which are

sometimes very large, and brilliantly coloured,
are generally solitary, and placed in the axilla

of one of the bundles of spines. The calyx is

monoscpalous, adherent to the inferior ovary,
sometimes scaly externally, terminated at its

summit by a limb composed of a great number
of unequal lobes, which are confounded with

the petals. The petals are generally very num-

erous, and disposed in several series. The

stamina, which are also very numerous, have
their filaments slender and capillar. The ovary
is inferior, with a single cell, containing a great
number of ovules, attached to parietal tropho-

sperms, the number of which is very variable,
and commonly in relation to that of the stigmas.
The style is simple, terminated by three or a

greater number of rayed stigmas. The fniit is

fleshy, umbilicate at its summit. Its seeds have
a double integument, and contain a straight or

curved embryo, destitute of endosperm.

They are natives of dry tropical climates. The
fruits are generally mucilaginous and insipid,

though some of them are eaten.

RiDESiJ!, Rich. Grossularice, Decandolle.

Bushy, sometimes spinous shrulis, having alter-

nate leaves, without stipules. The flowers are

axillar, solitary, geminate, or disposed in spikes
or simple racemes. The calyx is monosejia-

lous, tubular inferiorly where it adheres to tlie

ovary, having its limb bell-shaped, with five

spreading or reflected divisions. The corolla is

ibmied of five petals, which are sometimes very
small. The stamina, which are of the same
number as the petals, and alternate with them,
are inserted about the middle of tlie limb of tlie

calyx. The ovary is inferior, with a single cell,

containing a great number of ovules, attached

in several series to two parietal trophospcrms.
The two styles .are more or less united together,

and terminate each in a simple stigma. The fruit

is a globular, umbilicate, polyspermous berry,
and its seeds are composed of a thick embryo,

immediately covered by the proper integument.

This family is allied to the nopalcr, from

which it differs, especially in the very different

habit of the plants of which it is composed, in

the circumstance of the petals and stamina being

always five, and not in indetenninate number,
as in the cacti, in their two trophosperms and

their two styles. Ricliard proposed dividing
the numerous species of this genus into three

sections or sub-genera, of which the types are

ribes, uva-crispa, rihcs, nigrum and riles ruhrum.

He names the first grossularia, the second ribcs,

the third botryocarpum.
The numerous varieties of gooseberries and

currants belong to this family, of which the

fruits are generally eatable, although some are

insipid, and others extremely acid.

CucuRBiTACE^B, Jussicu. Large herbaceous

plants, often twining, covered with short and

very stiff hairs. Their leaves are alternate, peti-

olate, more or less lobed. Tiieir tendrils, which

are simple or branched, arise beside the petioles.

The flowers are generally unisexual and monoe-

cious, very rarely hermaphrodite. The calyx ig

monosepalous : in the female flowers it presents
a globular tube adherent to the inferior ovary.
Its limb, which is more or less campanulate and

five-lobed, is confounded and intimately united

with the corolla, having only the tips of its lobes

distinct. The corolla is formed of five petals,

united together by means of the limb of the

calyx, and thus representing a monopetalous
corolla. The stamina, five in number, have

their filaments monadelphous or united into

three fasciculi, two formed each of two stamina,
and the third of a single stamen. The anthers

are unilocular, linear, bent upon themselves, in

the form of the letter S placed horizontall_v, and

with its branches very close. In the female

flowers, the summit of the ovary, which is

inferior, is crowned by an epigynous disk. The

style is thick, short, terminated by three thick

and often two-lobed stigmas. The ovary is one-

celled in two genera, (sicyos and gronovia). It

contains a single pendent ovule; but, in general,

it presents three triangular, very thick parietal

trophosperms, in contact with each other at their

sides, and thus filling the whole cavity of the

ovary, and giving attachment to the ovules at

their point of origin upon the walls of the ovary.
The fruit is fleshy, umlnlicate at its summit : it

is a peponida. The seeds, when the fi'uit is ripe,

seem scattered in the midst of a filamentous or

fleshy cellular tissue. The proper integument
is rather thick, and immediately covers a thick

homotrope eml)iyo, destitute of endosperm.
The principal genera of this family are:

cucumis, cucurbita, pepo, ecballium, momordica.

bryonia, groiioma, &c., containing the melon,

cucumber, pumpkin, and various gourds, whicli

are articles of food. Colocynth, a strong pur-

gative, is prepared from the pulp of cucumis

4 Ji
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coloa/nthis. The roots of hryonia alba and

momordica elaterium are also of a purgative

quality.

LoASEiK, Jussieu. Herbaceous, branched

plants, often covered with hispid liairs, the

stinging of which burns like that of a nettle.

Their leaves are alternate or opposite, entire or

variously lobed. Their flowers, which are

pretty frequently yellow and large, are some-

times solitary, sometimes variously grouped.
The calyx is nionosepalous, tubular, free or

adherent to the inferior ovary, having its limb

with five divisions. The corolla is of five regu-

lar, flat or concave petals. The throat of the

calyx is sometimes furnished with five appen-

dages, or a divided border. The stamina, which
are generally very numerous, are sometimes of

the same number as the petals. The ovary is

free or inferior, with a single cell, presenting

internally three parietal trophosperms, some-

times projecting in the form of dissepiments,
and bearing several ovules. The ovary is sur-

mounted by three long, slender styles, some-

times united into one, and terminated each by
a simple or penicillate stigma. The fruit is a

capsule, crowned by the lobes of the calyx, or

naked, opening at its summit only into three

valves, which bear one of the trophospemis on

the middle of their inner face, excepting in the

genus loasea, in which the trophosperms corres-

pond to the sutures. The seeds, which are some-

times arillate, present a homotrope embryo in a

fleshy endosperm.
This family is composed of the genera loasa,

mentzelia, klaprothia, turnera and piriqueta.

Passiflokeje, Jussieu. Herbaceous plants,

or shrubs with sarmentaceous stems, furnished

with extra-axillar tendrils, and alternate, simple
or lobed leaves, accompanied with two stipules

at their base. More rarely they are trees desti-

tute of tendrils. Their flowers are generally

large and solitary ;
more rarely they form a kind

of raceme. They are hermaphrodite, with a

monosepalous, turbinate, or long and tubular

calyx, with five more or less deep, sometimes

coloured divisions, and a corolla of five petals,

inserted at the upper part of the tube of the

calyx. The stamina are five, monadelphous at

their base, and forming a tube which covers the

support of the ovary, and is united with it. The
anthers are versatile, and two-celled. Exter-

nally of the stamina, are appendages of very
diversified form, sometimes filamentous, some-

times in the foi-m of scales or of pedicellate

glands, united circularly, and forming from one

to three crowns, which arise at the orifice and

upon the walls of the tube of the calyx. Some-

times these appendages, and even the corolla, are

entirely wanting. The ovary is free, with a long
stalk and a single cell, presenting from three to

five longitudinal trophosperms, which sometimes

project in the form of false dissepiments, and

give attachment to a great number of ovules.

It is surmounted by three or four styles, termin-

ated by as many simple stigmas. In some rare

cases the stigmas are sessile. The fruit is fleshy

internally, containing a very great number of

seeds
;
more rarely it is Ary, but always indchis-

cent. The seeds have a fleshy endosperm, in

which is a homotrope and axile embryo.
This family is composed of the genera /)c(m-

flora, tacsonia, murucuja, malesherhia, deidamia,

kolbia, and probably carica, which is also placed

among the cucurbitacea:.

The sweetish, fragrant, and cooling pulp of

the fruits of several species is eaten. The fruit

of the papaw, carica papaya, is eaten when ripe>

and in the immature state is vermifuge.
The passion flowers are handsome twining

greenhouse plants.

Hygrobie^, Rich. Cercodianeae, Jussieu.

Haloraffc/B, Brown. A small family, composed

generally of aquatic plants, often bearing verti-

cillate leaves. The flowers are very small, axil-

lar, sometimes unisexual, with a monosepalous

calyx adhering to the inferior ovary, and ter-

minated above by a limb with three or four

lobes. The corolla, which is sometimes vi-ant-

ing, is composed of three or four petals alternate

with the lobes of the calyx. The stamina are

of the same or double the number of the petals,

to which they are opposite in the former case.

The ovary has from three to four cells, each con-

taining a single reversed ovule. From tlie sum-

mit of the ovary spring three or four filiform,

glandular, or downy stigmas. The fruit is a

berry or a capsule, crowned by the lobes of the

calyx, with several monospermous cells. The

seeds are reversed, and contain a cylindrical,

homotrope embryo in a fleshy endosperm.
The genera are myriopliyllum, haloragis, cer-

codia, proserpinaca, trixis, and are all uninter-

esting weeds.

Onagrari^, Jussieu. Herbaceous, rarely

frutescent plants, with simple, opposite, or scat-

tered leaves, and terminal or axillar flowers.

The calyx is adherent to the inferior ovary ;
its

limb, four or five lobed. The corolla is formed

of four or five petals, laterally incumbent and

spirally twisted previous to expansion. It is

rarely wanting. The stamina are of the same

number as the petals, or double their number,
sometimes fewer. The ovary is inferior, and

has four or five cells, containing a considerable

number of ovules, attached to their inner angle.

The style is simple, and the stigma is sometimes

simple, sometimes four or five-lobed. The fruit

is a berry or a capsule, with four or five cells,

each often containing only a small number of

seeds, and opening by as many valves, bsaring
the dissepiments on the middle of their inner

surface. The seeds have a proper integument,
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generally formed of two laminae, and immedi-

ately covering a homotropo embryo destitute of

endosperm.
Jiissieu'8 family of onagrae contained several

pcncra which have been successively removed

from it. Thus the genus mocanera appears to

us to belong to the family of ternstrocmiacea! ;

ccrcodia foims the type of the family of hygro-
hieiE

;
the genera camucia, and comhretum, belong

to the combrctacete ;
santalum Ibrms the type of

the santalacesc ; the genera mmtrira and petaloma

appear to us to belong to the melastomacese ;

and, lastly, the genera !oasa and mentzelia con-

stitute the family of loascte.

This family is composed, among others, of

the genera epilobiutn, mnothera, lopezia, circcea,

jiisakea, fuchsia.

Epilobium, Oenothera, and fuchsia, are beauti-

ful ornamental genera.
The roots of Oenothera biennis are eaten, but

the properties of this family are little known.

CoMBRETACEiE, Brown. Genera culceagni and

termiimlifs of Jussieu. Trees or shrubs, with

opposite or alternate leaves, which are entire

and without stipules. Flowers hermaphrodite
or polygamous, variously disposed in axillar or

terminal spikes. The calyx is adherent by its

base to the ovarj', which is inferior ; its limb,
wliich is often tubular, has four or five divi-

sions, and is articulated to tho summit of the

ovary. The corolla is wanting in several genera,
or is composed of four or five petals inserted

between the lobes of the calyx. The number
of stamina is generally double that of the divi-

sions of the calyx, but the number is not strictly

determined. The ovary has a single cell, con-

taining from two to four ovules hanging from
its summit. The style varies in length, and is

terminated by a simple stigma. The fruit is

always unilocular, monospennous through abor-

tion, and indehiscent. The seed, which is pen-

dent, is composed of an endosperm, which imme-

diately covers the embryo.

Among tho genera are the lucida, terminalia,

conocarpus, quisqualis, comhretum, &c.
In their properties they are generally astrin-

gent and tonic. The bark of several species is

used for tanning.

Myrtace^, Jussieu. This interesting family
is composed of trees or shnibs of an elegant

habit, and abounding in a resinous and fragrant

juice. The leaves are opposite, entire, often

])ersistent, and marked with translucid dots.

The flowers are variously disposed, either in the

nxill.Te of the loaves, or at the summits of the

twigs. Their calyx is monosepalous, adherent

by its base with the inferior ovary, having its

limb with five, six, or only four divisions. The

corolla, which is rarely wanting, is formed of as

many petals as the calyx has lobes. The sta-

mina, which are generally very nur.ierousj

rarely in determinate number, have their fila-

ments free, or variously united, their anthers

terminal and generally rather small. The ovary,
which is inferior, has from two to six cells,

which contain a variable number of ovules

attached at their inner angle. The style is gene-

rally simple and the stigma is lobed. The fruit

presents numerous modifications. It is some-

times dry, opening into as many valves as thei-e

are cells, sometimes indehiscent or fleshy. The

seeds, which are generally destitute of endo-

sperm, have an embryo the cotyledons of which

are never either convolute, or rolled in a spiral

form one upon the other.

De Candolle has divided the myrtacea; into

five natural tribes.

1. The Cham^lauciEjE : fruit dry, unilocu-

lar
;
seeds basilar, calyx five-lobed, corolla of five

petals, sometimes wanting ;
stamina free or polj'-

adelphous. The genera which form this tribe

are all natives of New Holland : calytrix, cham-

(elaucium. pilcanthus, &c.

2. Leptospermeje : fruit dry, dehiscent, with

several cells
;
seeds attached to the inner angle,

destitute of arillus, and endosperm ; leaves oppo-
site or alternate. Shrubs all natives of Kew
Holland : heaufortia, calotammis, tristania, mcla-

leuca, eudesmia, eucalyptus, metrosyderos, lepto-

spermum, &c.

3. Myrte* : fruit fleshy, generally with seve-

ral cells
;
seeds without arillus or endosperm ;

stamina free ; leaves opposite. Shrubs almost

all natives of the trojiics : eugenia, jamhosa, ca-

Ij/ptranthes, caryophyllus, myrtus, car.ipomanesia,
&c.

4. Barringtonie^ : fruit dry or fleshy ;

always indehiscent, with several cells; stamina

monadelphous at their base
;
leaves alternate,

not dotted. Trees of the equinoctial regions of

the Old and New Continents: dicalyx, strava-

dium, barringtonia, gustavia.
5. LECYTHiDEyE: fruit dry, opening by an

operculum (pyxidium) ; stamina very numer-

ous, monadelphous ; leaves alternate, not dotted.

Large trees of equinoctial America: lecythis,

couratari, couroupita, bertholletia.

The m3TtaccsB form a very distinct family

among the dicotyledones with inferior ovary.
It is allied to the melastomaeeae, which dift'er

from it in the very remarkable and constant

disposition of the nerves of their leaves, and in

the number and structure of their stamina
; to

the onagrarijc, which differ in having their sta-

mens determinate
;

to the rosacese, which are

distinguished by their alternate loaves and mul-

tiple styles ;
and to the combretaceas, in which

the lobes of the embryo are convolute.

These plants generally contain a pungent or

fragi-ant volatile oil, together with tannin and

gallic acid. Cloves are the flowers of caryo-

phyllus aromaticus. Pimeuto is obtained from a
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species ofmyrtus. Cajeput oil is procured from

the leaves of melaleuca leucadendron. The root

of eugenia racemosa is employed in India as an

aperient. The bark of the root of the pome-

granate is astringent, and has been emploj'ed in

diarrhoea, as well as a remedy for tape-worm.

Eucalt/ptus rm^jyerc yields a kind of gum ; and

the bark of several species is used for tanning.
Tlie fruits of the eugenise are eaten, as are those

of several other species of this family. The

myrtle is an ornamental evergreen.

MELASTOMACEiE, Jussieu. The melastomacea;

are large trees, trees of small size, shrubs or her-

baceous plants, with opposite, simple leaves,

generally furnished with from three to five or

even eleven longitudinal nerves, from which pro-
ceed numerous other transverse, parallel, very
close nerves. The flowers, which are sometimes

very large, have in a manner every mode of

inflorescence. The calyx is monosepalous, more

or less adherent to the ovary, which is inferior,

or semi-inferior : its limb is sometimes entire or

toothed, or, lastly, has four or five more or less

deep divisions. More rarely it foi-ms a kind of

hood or operculum. The corolla is composed of

four or five petals. The stamina are double the

number of the petals : their anthers present the

most diversified and the most singular forms,

and open at their summit by a hole or pore
common to the two cells. The ovary is some-

times free, more commonly adherent to the

calyx. It has from three to eight cells, each

containing very numerous ovules. The summit
of the ovarj' is often covered by an epigynous
disk. The style and stigma are simple. The

fruit is sometimes dry, sometimes fleshy, and has

the same number of cells as the ovary. It

remains indehiscent, or opens into so many sep-

tiferous valves. The seeds are frequently reni-

foi-m : they contain an erect or slightly curved

embryo, destitute of endospeiTn.

The species of this family are very numerous,
and have been grouped into several genera, such

as melastoma, rhexia, miconia, tristemma, topoheea,

&c. It is so distinct in the disposition of the

nerves of its leaves, that it cannot be confounded

with any of the families which approach nearest

to it, as the onagraria;, myrtacese, and rosacea:.

They are all handsome tropical shi-ubs, or

trees, with large flowers, either purple or white.

The fruit of true melastoma is a juicy insipid

berry, eatable, but staining the teeth and mouth
of a deep black.

Salicaki/e, Jussieu. Herbs or shrubs with

opposite or alternate leaves, bearing axillar or

terminal flowers; a monosepalous, tubular, or

urceolate calyx, toothed at its summit ;
a corolla

of from four to six petals, which alternate with

the divisions of the calyx, and are inserted at tlie

upper part of its tube. The corolla is wanting
In some genera. The stamina are equal to the

petals in number, or double, or more rarely in

indefinite number. The ovary is free, simple,
with several cells, each containing a considerable

number of ovules. The style is simple, termi-

nated by a usually capitate stigma. The fruit

is a capsule covered by the calyx, which is per-

sistent, and has one or more cells, containing
seeds attached at their inner angle. The seeds

are composed of an embryo destitute of endo-

sperm.

Among the genera which compose this family,
are lythrum, cuphea, ginoria, lagerstrmmia, am-
mania. It is allied to the onagrarite, from which
it differs in having its ovary free, and to the

rosacese, which have always stipules, and possess

many other characters which distinguish them
from the salicarise.

Lytlirum salicaria is astringent, and has been

used in diarrhoea. The henne of the East is

obtained from lawsonia inermis.

Tamariscine^, Desvaux, Shrubs or small

trees, generally with very small, squamiform
and sheathing leaves, and small flowers, furnished

with bracteas, and disposed in simple spikes,

which are sometimes collected into a panicle.
The calyx has four or five deep divisions, which

are laterally imbricated : sometimes it foims a

tube at its lower part. The corolla is composed
of four or five persistent petals. The stamina,

from five to ten, rarely four, are monadelphous
at their base. The ovary is triangular, some-

times surrounded at its base by a perigynous
disk. The style is simple or tripartite. The
fruit is a triangular capsule, with a single cell,

containing a pretty large number of seeds

attached about the middle of the inner surface

of the three valves which form the capsule. Tho

embryo is erect, destitute of endospemi.
The ashes of tamarix gallica and africana

contain a large quantity of sulphate of soda.

The bark is generally bitter and astringent.

RosacejS, Jussieu. A large family composed
of herbaceous plants, shrubs, and trees attaining

very large dimensions. Their leaves are alter-

nate, simple or compound, accompanied at their

base by two persistent stipules, sometimes united

to the petiole. The flowers present various

modes of inflorescence. They have a monose-

palous calyx, with four or five divisions, some-

times accompanied externally with a kind of

involucre which is incorporated with the calyx,

so that the latter appears to have eight or ten

lobes. The corolla, which is rarely wanting, is

composed of four or five regularly spreading

petals. The stamina are generally very numer-

ous and distinct. Tlie pistil presents various

modifications. Sometimes it is formed of one

or several carpels, entirely free and distinct, and

placed in a tubular calyx. Sometimes these

carpels adhere by their outer side to the calyx ;

sometimes they are not only united to the calyx.
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but to each other ;
sometimes they ave collected

into a kind of capitulum, upon a receptacle or

gynophorum. Each of tlicse carpels is unilo-

cular, and contains one, two, or a greater num-
ber of ovules, the position of which varies

greatly. The stylo is always more or less late-

ral, and the stigma simple. The fmit is ex-

tremely diversified : sometimes it is a true drupe,
sometimes a melonida or an apple ; sometimes

one or more akcnia, or one or more dehiscent

capsules ; or, .lastly, an aggregation of small

akenia or drupes, fonning a capitulum upon a

gj'nophorum which becomes fleshy. The seeds

have their embryo monotrope and destitute of

endosperm.
This extensive family has been divided into

tril)es, some of which have been considered as

distinct families.

1. Chrysobalane^, Brown : ovary single, free,

containing two erect ovules
; style filifoiTn,

arising nearly from the base of the ovary ;

flowers more or less irregular; fruit drupaceous,
as dirysohalanus, parinarium, moquilca, &c.

2. DRUPACE.E, De Candolle : ovary single, free,

containing two collateral ovules ; style filiform,

terminal ; flowers regular ;
fruit drupaceous, as

pfunus, amt/ffdahis, cerasus, &c.

3. SpinjEACFjE, Rich: several ovaries, which
[ire free or slightly attached to each other by
their inner side, containing'two or four collate-

ral ovules
; style terminal ; capsules distinct,

unilocular; or a single polyspermous capsule,

as, spircea, Jccrria,

4. Fragajiiace^, Rich : calyx spreading, often

furnished with an external calyculus ; several

monospermous, indehiscent carpels, sometimes

collected upon a fleshy gynophorum ; style more
or less lateral, as, potentilla, fragaria, geum,

rtihus, drj/as, comarum, &e.

5. Sakguisorbe^, Jussieu : flowers usually

polygamous and sometimes destittite of corolla
;

one or two carpels, sometimes adherent to the

calyx, tenninated by a style and a styliform or

penicillate stigma, as, poterium, cliffortia, alclie-

milla, &c.

0. RosE^, Jussieu : calyx tubular, urceolate,

containing a variable number of monospermous
carpels attached to the inner wall of the calyx,
which becomes fleshy and covers them, as, rosa,

1. Pomaces, Rich : several unilocular carpels,
each containing two ascending ovules, rarely a

great number attached to the inner side, united

together and with the calyx, and forming a

fleshy fruit, known by the name of melonida or

apple, as mains, pyrus, cratagus, sorhus, c>/donia,

The plants of this family are generally astrin-

gent. The fruits of several chrysobalanex,
which are chiefly tropical, are eaten. Those of

the drupaceae, such as the cherry, peach, necta-

rine, plum, &c., are well known. The. leaves

and kernels of this tribe yield pnissic acid, and

some of them are, for this reason, dangerous.

The leaves of the sloe and the bird-cherry liave

been employed as a substitute for tea. The root

of spirica ulmaria, which is highly astringent,

has been used as a tonic, and for dyeing black.

The fruits of many fragariaceae, as the straw-

berry, rasp, and brambles, are in common use.

The root of riibus tillosm aff'ords an astringent

decoction. Brayera antlielmintMcum, is a remedy
for tape-worm. Agrimonia and poterium are

astringent. The fruit of rosa canina, and the

petals of rosa gallica, are astringent, and have

been employed in chronic diarrhoea and cases of

debility. The fruits of most of the pomaceie, as

the apple, the pear, the quince, the medlar, are

in common use. The numerous varieties of the

rose afford highly prized garden flowers.

HoMAUKE^, Brown. The homalinete are

handsome evergreen shrubs or small trees, all

natives of warm countries. Their leaves are

alternate, petiolatc, simple, furnished with cadu-

cous stipules. Their flowers are hermaphrodite,

disposed in spikes, racemes, or panicles. Their

calyx is monosepalous, having the tube short,

conical, and adherent to the ovary, the limb

divided into from ten to thirty lobes, of which

the outer are larger and valvar, and the inner

smaller and petalliform. The corolla is want-

ing. At the inner face, and most commonly
towards the base of the inner sepals, are situ-

ated glandular and sessile appendages. The

number of stamina varies : it is sometimes equal

to that of the outer lobes of the calyx, and the

stamina are opposite to them; at other times the

stamina are more numerous and collected into

bundles. The ovary is generally semi-inferior,

with a single cell containing a great number of

ovules attached to three or five parietal tropho-

sperms. The styles, which are of the same

number as the trophosperms, terminate each in

a simple stigma. The fruit is sometimes dry,

sometimes fleshy. The seeds have their embryo

placed in a fleshy endosperm.
The genera are homalium, napimoga, pineda,

hlackwellia, astranthus, nisa, myriantheia, aster-

opeia, and aristotelia. Little is known of their

properties.

Samyde^, Ventenat. This family consists of

exotic shrubs, growing in the warmest regions

of the globe, and bearing alternate, distichous,

simple, persistent loaves, commonly marked

with translucid dots, and furnished with two

stipules at their base. The flowers are axillar,

solitary, or grouped. They have a calyx foimed

of five, more rarely of three or seven sepals,

united together at their base, and sometimes

forming a more or less elongated tube. The
limb has more or less deep divisions, coloured

on their inner surface. The corolla is always

wanting. The stamina arc of the same number
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«3 the divisions of tlie calyx, or double, triple,

or quadruple, and are inserted at their base.

They are monadelphous, and some of them are

occasionally sterile, and reduced to their fila-

ment, which becomes flat and downy. The

ovary is free, with a single cell, containing a

great number of ovules inserted on three or five

parietal trophospei-ms. The style is simple,
terminated by a capitulate or lobed stigma. The
fruit is a unilocular capsule, ojiening by three

or five valves, which bear upon the middle of

their inner surfece the seeds, enveloped in a

more or less abundant coloured pulp. The
seeds have a fleshy endosperm, in which is a

very small heterotrope embryo ;
in other words,

liaving its radicle opposite to the hilum or point
of attachment of the seed.

This family is composed of the genera samyda,

anattringa, casearia, to which may be added the

genus piparea of Aublet.

Leohmikos^e, Jussieu. This is a very natural

family, in which are contained herbaceous plants,

shrubs, or small trees, and trees often of colossal

dimensions, natives of all parts of the world.

Their leaves are alternate, compound or decom-

pound, sometimes simple. Rarely the leaflets

are abortive, and there only remains the petiole,

which widens and forms a kind of simple leaf.

At the base of each leaf are two persistent sti-

pules. The flowers present a very diversified

inflorescence. They are generally hermaphro-
dite. Their calyx is sometimes tubular, with
five unequal teeth, sometimes with five more or

less deep and unequal divisions. At the outside

of the calyx, there are one or more bracteas, or

sometimes a calyciform involucre. The corolla,

which is sometimes wanting, is composed of five

generally unequal petals, of which one, named
the standard, is larger and superior ; two named

wings are lateral ; and two inferior, and more or

less coherent or united, forming the keel. Some-
times the corolla is formed of five equal petals.
The stamina are generally ten in number, some-
times more numerous. Their filaments are usu-

ally diadelphous, rarely monadelphous, or en-

tirely free, perigynous or hypogynous. The

ovary is more or less stipitate at its base. It is

generally elongated, inequilateral, with a single

cell, containing one or more ovules attached to

the inner suture. The style is somewhat lateral,

often bent or curved, and terminated by a simple

stigma. The fruit is always a legume. The
seeds are generally destitute of endosperm.

This extensive family is composed of very
niimerous genera, which may be divided into

three natural tribes :

1. PAPiLioNACEiE : corolla formed of five

unequal petals, constituting the irregular corolla

named papilionaceous ; ten stamina generally

diadeli)hous, as phaseolus, folia, lathjrus, robinia,

glycine, astragalus, phaca, &c.

2. CASSIE.E : corolla generally fomied of fiva

regular petals ;
the ten stamina usually free, as

cassia, bauMnia, geoffrcea, &c.
3. MiMosE^ : containing the apetalous genera,

furnished with a calyciform involucre
; stamina

very numerous and free, as mimosa, acacia, inga,
&c.

The family of leguminosse is very nearly allied

to the rosacea?, and, although at first sight it

appears very easy to distinguish them, there are

genera which form a kind of transition from the

one family to the other.

The papilionacea5 are possessed of very diver-

sified properties. The seeds of many species are

used as food, such as the bean, the pea, &c.,
while those of others are purgative, emetic, or

poisonous. Of the latter kind are those of the

laburnum. The pulp of the tamarind, ccratonia,

siliqua, mimosa fagifoUa, and cassia fistula, is

more or less purgative. Senna consists of the

leaves of several species of cassia. Catechu is

obtained from acacia catechu. Gum arable is

yielded by acacia senegalensis axiA. other species ;

gum tragacanth by astragalus creticus and vcrus.

Myroxylon halsamiferum afi^ords the balsam of

tolu ; copaifera officinalis, copaiba balsam.

Indigo is obtained fi'om several species of indi-

gofera ; logwood is the wood of hecmatoxi/lon

campecManum; sanders-wood that o'i ptcrocarpust

santalinus. The tonkay-bean is the seed of

coumarouma odorata, which owes its fragrance to

a peculiar principle found also in the flowers of

melilotus officinalis.

Terebintuace^, Jussieu. Consists of trees

or shrubs, often lactescent or resinous, having
alternate, generally compound leaves, destitute

of stipules, and small henriaphrodite or unisex-

ual flowers, usually disposed in racemes. Each
of the flowers has a calyx of from three to five

sepals, sometimes connected at their base, and

united to the ovarj', which is inferior, and a

corolla, which is sometimes wanting, but is usu-

ally composed of a number of petals equal to the

lobes of the calyx, and regular. The stamina

are generally of ^he same number as the petals,

more rarely double or quadruple : in the former

case thej' alternate with the petals. The pistil

is composed of from three to five carpels, some-

times distinct, sometimes more or less united,
and surrounded at their base by a perigynous,
annular disk. Sometimes some of the carpels
are abortive, and there remains only one, from
which spring several styles. Each carpel has a

single cell, containing sometimes an ovule, sup-

ported upon the top of a filiform podosperm,
which arises from the bottom of the cell, some-

times a reversed ovule, sometimes two reversed

or collateral ovules. The fruits are dry or di-u-

paecous, generally containing a single seed.

The seed contains an embryo destitute of endo-

sperm.
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1. Anacardie;e or Cassuvie^e, containing the

genera anacardium, mangifera, pistacia. Sec.

2. SuMACiiiNE/K, to which belong the genera

rims, mauria, davana, &c.

3. Spondiace^, wliich comprehend the genera

apondias and potipartia.

4. BuRSEUACE.i:, containing the genera scica,

boswellia, bursera, canarium, &c.

6. Amyride/E, amyris.

6. CoNNAnACE-E, connorus omphalohium, cnesiis,

&c.

7. JvGT.\'KT>EM, jtifflans, carya, &c.

This family is very closely related to the

leguminosje, from which it is distinguished,

more especially by the absence of sti])ules. It

is also allied to the Rhaninea;, which differ from

it in having the ovary always inferior, and the

stamina opposite to the petals.

The anacai-dieae and sumachinea3 abound in a

resinous juice, which is often poisonous; but

the fruit of several species, as well as of the

spondiacea;, is eatable. The burseracea", con-

naraccns, and amyridcic, are equally resiniferous.

The walnut is the fruit of a species of juglans.
Several fruits belonging to the same genus, are

eaten in America.

Rhamne^e, Brown. (Part of the rhamni of

Jussieu.) Trees or shrubs with simple, alter-

nate, very rarely opposite leaves, furnished with

two very small caducous, or persistent and spin-
ous stipules.' The flowers are small, herma-

phrodite, or unisexual, axillar, solitary, or col-

lected into sertules, fasciculi, &c., sometimes

forming racemes or terminal sertules. The calyx
is monosepalous, more or less tubular at its

lower part, where it adheres to the ovary, which
is inferior, having its limb dilated, with four or

five valvar lobes. The corolla is composed of

four or five very small, unguiculate petals, often

involute and concave. The stamina, whicli are

of the same number as the petals, are placed

opposite to them, and are often embraced by
them. The ovary is sometimes free, sometimes

semi-inferior, or completely adherent, with two,
three or four cells, containing each a single erect

ovule. From the summit of the ovary generally

proceed as many styles as it has cells. The base

of the tube of the calyx, when the ovary is

free, or the summit of the ovary when it is

inferior, presents a glandular disk varying in

thickness. The fruit is fleshy and indehiscent,
or dry and opening into three cocca. The seed

is erect, and contains in a fleshy, sometimes very
thin endosperm, a homotrope embryo, having
tlie cotyledons very broad and thin.

The principal genera are : rhamnus, paliurus,

ceanolhus, and tolletia. The ben-ies of several

species are strong purgatives.

CelastrinevE, Brown. (Part of the rhamni
of Jussieu) This fomily is composed of shrubs

or trees with alternate or sometimes opposite

leaves, and axillar flowers disposed in cymes.
The calyx, which is slightly tubular at its base,

has a limb with four or five spreading divisions,

wliich are imbricated previous to expansion.

The corolla is composed of four or five flat,

slightly fleshy petals, destitute of claws, and

inserted beneath the disk. The stamina alter-

nate with the petals, and are inserted either upon
the edge of the disk, or upon its upper surface.

The disk is perigynal and parietal, surrounding
the ovary. The ovary is free,with three or four

cells, containing each one or more ovules, at-

tached by a filifoi-m podosperm to the inner

angle of each cell, and ascending. The fruit,

which is sometimes a dry drupe, is more com-

monly a capsule with three or four cells opening
into three or four valves, each bearing a dissepi-

ment upon the middle of its inner surface. The

seeds, which are sometimes covered by a fleshy

arillus, contain a fleshy endosperm in which is

an axilc and homotrope embryo.

Jlany of the species are ornamental shrubs;

and the fruit and bark of others are purgative
and emetic.

Aquifoliace.e, De Candolle. (Ilicinem, Ad.

Brong.) Composed of shrubs with alternate or

opposite, persistent, coriaceous, glabrous leaves,

which are toothed, the teeth being sometimes

spinous. The flowers are solitary, or variously

grouped in the axilla; of the leaves. Each of

them has a calyx with from four to six small

and imbricated petals, and a corolla of an equal
number of alternate petals, united at their base,

and forming a monopetalous corolla, with deep
and hypogynous divisions. The stamina, which

are alternate with the lobes of the corolla, are

inserted at its base. There is no appearance of

a disk. The ovary is free, thick, truncate, with

from two to six cells, each containing a single

ovule suspended from the summit of the cell,

and supported by a cup-shaped podosperm. The

stigma is generally sessile and lobed. The fruit

is always fleshy, containing from two to six

indehiscent, woody or fibrous, and monosperm-
ous nucules. The embryo is small, homotrope,
and placed towards the base of a fleshy endo-

sperm.

Among the genera are ilex, cassine, mt/ginda,
&c.

Prinos verticillatus is astringent and tonic.

The leaves of a species of ilex aftbrd the famous

Paraguay tea.

EuriioRBiACE^, Jussieu. The euphorbiaceie
are herbaceous plants, shrubs, or very large trees,

which occur in all regions of the globe. Most
of them contain a milky acrid juice. The leaves

are usually alternate, sometimes opposite, accom-

panied with stipules, which are sometimes want-

ing. The flowers are unisexual, generally small,
and are very diversified in their mode of inflor-

escence. Tlie calyx is monosepalous, with three,
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four, five, or six deep divisions, furnished inter-

nally with scaly and glandulai- appendages. The
corolla is wanting in most genera, or is com-

posed of petals sometimes distinct, sometimes
united into a monopetalous corolla. It appears
to be formed of abortive and sterile stamina.

In the male flowers, there is a considerable num-
ber of stamina. More rarely the number is

limited, or each stamen may be considered as a

flower (as is admitted to be the case in the genus
euphorbia). The stamina are free or monadel-

jdious. The female flowers are composed of a

free, sessile, or stipitate ovary, sometimes accom-

panied by a hypogynous disk. The ovary has

usually three cells, each containing one or two

suspended ovules. From the summit of the

ovary arise three stigmas, which are generally
sessile and elongated. The fruit is dry or slightly

fleshy, and is composed of as many cocca, con-

taining one or two seeds, as the fruit has cells.

The cocca, which are internally bony, open
elastically at their inner angle into two valves.

They rest by their inner angle upon a central

columella, which often continues after their dis-

persion. The seeds, which are externally crus-

taceous, and present a small fleshy caruncle, in

the vicinity of their point of attachment, have

a fleshy endospei-m, in which is contained an
axile and homotrope embryo.

Among the genera are the following: euplior-

hia, mercurialis, ricintis, croton, jatropha, hura,

huxus, and acalt/pha.

All the plants of this family contain a milky
juice which is acrid or poisonous. They abound
in caoutchouc. Castor oil is obtained from the

seeds of ricinus communis. The roots of several

species are emetic, of others purgative. Croton

tiglium affords an oil, which is a drastic purga-
tive. In general, the family is characterised by
acrid, narcotic, and poisonous qualities, residing
in a volatile principle, which may be dissipated

by heat.

Urtice*, Kunth. (Urticeae, Jussieu; and

celtiden'. Rich). This family consists of her-

baceous plants, shrubs, or large trees, sometimes

lactescent, with alternate leaves, generally fur-

nished with stipules. Flowers unisexual, very

rarely hei-maphrodite, solitary, or variously

grouped, and forming catkins, or collected in a

fleshy involucre, which is flat, spreading, or

pyriform and closed. In the male flowers there

are a calyx formed of four or five sepals, which
are distinct or united, and forming a tube, and
four or five stamina, which are alternate, or very
rarely opposite to the sepals. The female flowers

have a calyx formed of from two to four sepals,
or merely a scale, in the axilla of which they
are placed. The ovary is free, with a single cell,

containing a single pendent ovule, and sur-

mounted, either by two long sessile stigmas, or

by a single stigma, sometimes supported upon

a style of variable length. The frait is alwaj-s

composed of a crustaceous akenium, enveloped
by the calyx, which sometimes becomes fleshy :

at other times the involucre, which contains the

female flowers, enlarges, as is remarked in the

genera ficus, dorstenia, &c. The seed, besides

its proper integument, is composed of a gener-

ally curved embryo, often contained within a
more or less thin endosperm.
The family may be divided into three tribes :

1. Celtide/E: flowers hermaphrodite; embryo
without endosperm, as ulimis, celtis.

2. Urtice/e : flowers unisexual; fruits distinct
;

embryo enclosed in a thin endosperm, as urtica,

parietaria, Imimilus, cannabis, tnorus.

3. Artocarpe/E: flowers unisexual; fruits

collected in a flat or pyriform fleshy involucre;

embryo furnished with an endosperm, as dor-

stenia, fictis, &c.

The bark of the elms is bitter and astringent.
The uses of hemp are well known. Its leaves

are narcotic. The urticea: or nettles, are remaik-
able for their stinging propensities. The com-
mon hop contains a bitter and narcotic principle,
which is used in the manufacture of ale and

porter. The artocarpcae are extremely hetero-

genous as to their properties, the bread-fruit, the

mulberry, and the fig, being the pi-oducts of

certain species, while others yield the most

deadly poisons. Caoutchouc is also yielded by
several species of this family.

MoNiMi^, Jussieu. (Atlierospermere, Brown)
Composed of trees or shrubs, natives of Amer-
ica and New Holland, with opposite leaves, des-

titute of stipules and unisexual flowers. The
flowers present a globular or calyciform involu-

cre, the divisions of which are disposed in two
series. In the fonuer case, the involucre has

only some small teeth at its summit; and, in the

male flowers, bursts and opens into four deep
and pretty regular lobes, the whole upper sur-

face of which is covered with stamina, having
short filaments, and each forming a male flower.

In the second case (ruiziaj, the stamina line

only the lower and tubular part of the involucre;
the filaments are longer; and, towards their

lower part, bear on each side a pedicellate tu-

bercle, similar to that which is observed in the

same place in the Laurinese. The female flowers

are composed of an involucre precisely similar

to that of the male flowers. In the genera

monimia, and rtiizia, there are at the bottom of

this involucre, eight or ten erect pistils, perfectly
distinct from each other, and intennixed witli

hairs. In amioro, these pistils are very numer-

ous, entirely immersed in the substance of the

walls of the involucre, the only part that is

free and visible being their summit, which is a

small conical mammilla, and forms the real

stigma. Each of these pistils is unilocular, and

contains a single ovule suspended from its sura-
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mil. In the genera ambora and numimia, the

involucre is persistent;
it even enlarges greatly,

nnd becomes flesliy in the first of these genera.

The fruits, which in ambora are contained in

tlie substance of the walls of the involucre, are

FO many small unilocular one-seeded drupes.

The seed is composed of a rather thin proper

integument, covering a very thick fleshy endo-

sperm, in the upper ])art of which is placed an

embryo which has the same direction as the

seed.

The genera have been divided into two tribes:

1. AMBonE.E: anthei-s opening by a longitu-

dinal groove; seeds reversed. Ambora, mmiimia,

ruida.

2. ATHEnospERjiE.E : anthers opening from

the base to the summit, by means of a valve ;

seeds erect. Pavonia, atherospcrma, citrosma.

The monimiiE are much allied to the urticem,

with which several of their genera were formerly

united; but they differ from them especially in

having their seeds furnished with a very large

endosperm, and in having their ovule pendent
and not erect. The same character also separ-

ates them from the laurineos, which theyapproach
in the structure of their stamina in the tribe of

atherospermeic. The properties of the species

are little known.

Samcine.e, Rich. This family is composed
of the genera salix and populns, and contains

large trees, with alternate, simple leaves, fur-

iiislied with caducous stipules. The flowers ax-e

unisexual, and disposed in cylindrical or egg-

shaped catkins. The male flowers are composed
of from two to twenty stamina, placed in tlie

axilla of a scale, or upon its upper sui'fixce. The
female flowers consist of a fusiform pistil, ter-

minated by two bipartite stigmas, situated in

the axilla of a scale, and sometimes accompanied
at their base by a cup-shaped calyx. The ovary
lias one or two cells containing a considerable

number of erect ovules, attached to the bottom
of tlie cell, and the base of two parietal tropho-

spernis. The fruit is a small, elongated capsule,
with one or two cells, containing several seeds

surrounded by long silky hairs, and opening by
two valves. The embryo is erect, homotrojie,
destitute of endosperm.
The salicineip, a dismemberment of the amen-

tacea;, form a group which is very distinct in the

form of their fruit.

This f^imily affords some useful and ornamental
trees. The bark is generally astringent and
tonic. It is employed in tanning, and that of

some species, especially of salix helix, has of late

acquired some celebrity as a substitute for Per-

uvian bark in fevers.

,\[yiuce.13, Rich. (Causuarineo', Mirbel.)
With the exception of the genus causuarina,

which, in its general aspect, resembles a gigantic

equisetum, the myricetc are trees or shrubs, with

alternateor sparse leaves, with or without stipules.

Their flowers are always unisexual, and most

commonly dioecious. The male flowers, dis-

posed in catkins, are composed of one or more

stamina, often collected \ipon a branched andro-

jihorum, and placed in the axilla of a bractea.

The female flowers, which are also in catkins,

are solitary and sessile in the axilla of a bractea

longer than themselves. Each flower is com-

posed of a lenticular ovary, containing a single

ei'ect ovule. The style is very short, and sur-

mounted by two long subulate, glandular stig-

mas. Externally of the ovary are two, three,

or a greater number of hypogynous, persistent

scales, which ai-e sometimes united to the fruit.

The fruit is a kind of small monospermous,
indehiscent nut, sometimes membranous, and

winged upon its margins. The seed which it

contains is erect; its integument immediately
covers a large embryo, having a direction en-

tirely the reverse of that of the seed.

This famih', which is formed of genera that

are sometimes placed in the family of amentacea;,
is allied to the celtideie and betulincEe, but diffei'S

from the former in its flowers being in catkins,

and always unisexual, and its erect ovule, and
from the latter in its unilocular ovary, and its

embryo destitute of endosperm.
Their properties are generally aromatic and

resinous. A wax is obtained from the ben-ies

of myrica cerifcra.

Betuline^, Rich. Composed of trees with

simple, alternate leaves, accompanied at their

base by two stipules. Flowers unisexual, dis-

posed in scaly catkins. In the male catkins,

each scale, which is sometimes fonned of several

scales united, bears two or three flowers which
are naked, or liave a calyx with three or four

deep divisions. The number of stamina is very
variable in each flower. The female catkins are

egg-shaped, or cylindrical, and scaly. At the

inner base of each scale are from one to three

naked, sessile flowers, presenting a free, com-

pressed ovary, with two cells, containing each a

single ovule attached towards the upper part of

the dissepiment, and surmounted by two elon-

gated, cylindrical and glandular stigmas. The
fruit is a scaly cone, the woody or merely car-

tilaginous scales, bear at their base one or two

smallunilocularakenia, which are monospermous,

through abortion, and membranous on the edges.
The seed is composed of a large embryo without

endosperm, having the radicle superior.
The two genera a&M^ and tejtfa constitute this

family, which differsfrom the salicinea; in having
its ovary furnished with two monospermous
cells, its indehiscent fruits, and its seeds, desti-

tute of the long hairs which cover those of tha

salicinete. The myraeea3 are also closely allied

to the betulinea?, but their ovary is always uni-

locular, and their ovule erect. This familv, like

4 N
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the last, is frequently included in tlie amen-

taceie.

The birch and alder are well known winter

trees. Their hark is astringent ; that of the

birch (lelula alba) and others is used for tan-

ning. The juice of the same plant is sweet-

ish, flows in considerable abundance from a cut

in the bark, and is made into a kind of wine.

CupuiiFEK^, Rich. (Part of the amentacece

of Jussieu.) Containing trees with alternate,

simple leaves, furnished with caducous stipules
at their base. The flowers are always unisexual,
and almost always monoecious. The male
flowers form cylindrical, scaly catkins. Each
flower presents a simple, trilobate, or calyciform

scale, on the upper face of which are attached

from six to a greater number of stamina, without

any appearance of pistil. The female flowers

are generally axillar, sometimes solitary, some-

times grouped into capitula or catkins. In all

cases, each of them is covered, in part or in

whole, by a scaly cupula, and presents an inferior

ovary, having its limb not very prominent, and

forming a small irregularly toothed rim. From
the summit of the ovary rises a short style,

which is terminated by two or three subulate or

flat stigmas. This ovary has two, three, or a

greater number of cells, each containing one or

two suspended ovules. The fruit is always an

acorn, generally unilocular, often monospermous
by abortion, always accompanied by a cupule,
which sometimes covers the fi-uit entirely like a

pericarp, as in the chestnut and beech. The
seed is composed of a very largo embryo, desti-

tute of endosperm.
This family, which is composed of genera fre-

quently placed in the family of amentacese, com-

prehends the genera quercus, corylus, carpimis,

castanea, and faffus. It has some affinity to the

coniferse and betulineje; but the former are suffi-

ciently distinguished by their general aspect, the

structure of their female flowers, and the endo-

sperm of their embryo, and the latter by their

female flowers being dis^posed in cones, their

simple ovary, &c. The other families which
have also been formed of the amentacese, such
as the salicineje and myracese, are more particu-

larly distinguished from the cupuliferse by hav-

ing the ovary free.

The species consist of some of our most useful

timber trees; and the properties are generally
astringent, stomachic, and tonic. The bark of

quercus roburia used for tanning in this country,
and of q. tinctoria in America. The seeds abound
in fixed oil, and are used as food. Galls, which
are employed in making ink, are excrescences
of a species of oak. Cork is the bark of another

species, q. auber.

CoNiPKR^, J. Rich. This useful family is

composed of trees of the pine and fir kind.
Their leaves, which are coriaceous and

stiflF, are

persistent in all the species, excepting the larch

and gingo. They are sometimes linear, subu-

late, aggregated in bundles of from two to five,

and accompanied at the base by a small scariose

sheath; or they are in the form of imbricated

or lanceolate scales. The flowers are always

unisexual, and generally disposed in cones or

catkins. The male flowers consist essentially

each of a stamen, sometimes naked, sometimes

accompanied by a scale in the axilla, or on the

lower surface of which it is placed. Not unfre-

quently several stamina are united together by
their filaments, and their anthers, which are uni-

locular, remain distinct, or unite together. The
inflorescence of the female flowers is very varia-

ble, although they generally form cones or scaly

catkins. Thus they are sometimes solitary, ter-

minal or axillar, or they are collected in a fleshy

or dry involucre. Each of these flowers has a

monosepalous calyx, adherent to the ovary, which

is in part, or entirely inferior. Its limb, which

is sometimes tubular, is entire, or has two divari-

cate lobes, glandular at their inner surface, and

which have been generally considered as two

stigmas. The ovary is one-celled, and contains

a single ovule. At its summit it commonly
presents a small cicatrix, which is the true

stigma. Sometimes the female flowers are erect

in the axilla of the scales, or in the involucre

in which they are placed; sometimes they are

reversed and united two and two, by one of

their sides, to the inner surface, and towards the

base of the scales which form the cone. The
fruit is generally a scaly cone or a galbule of

which the scales are sometimes fleshy, unite and

represent a kind of berry, as in the junipers.
Each particular fruit, that is, each fecundated

pistil, has a pericarp which is frequently crus-

taceous, sometimes furnished with a membran-

ous, marginal wing. The proper tegument of

the seed is adherent to the pericarp, and covers

a kernel composed of a fleshy endosperm, con-

taining an axile and cylindrical embryo, of

which the radicle is united to the endosperm,
and its cotyledonary extremity divided into

two, three, four, and even as many as ten coty-
ledons.

The elder Richard, in his splendid work on
the conifera;, divides the family into three orders

thus :

1. Taxine^ : female flowers distinct from each

other, attached to a scale, or in a cupula ; fruit

simple, as podocarpus, dacrydium, taxus, salis-

buria, phyllocladus, ephedra.
2. CupRESsiNEJE : female flowers erect, col-

lected several together in the axilla of scales

which are not numerous, forming a galbule,
which is sometimes fleshy, as juniperus, tlmya,

callitrix, cupressus, taxodium.

3. Abietine^:. To this order belong all the

genera in which the female flowers are reversed.
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and which have for their fruit a time scaly cone,

as pinus, abies, cunninghamia, araucaria, &c.

The coniferce are I'ound in large ibrests, in the

north of Europe, and America, and are most

important as timber trees, for all purposes.

Some species, as dcmmara australis and pimts

lamberliana, are said to attain a height of 200

feet or more. Oil of turpentine, resin, and pitch

are obtained from pintis sj/lvcstris, abies pectin-

ata, and other species. Spruce-beer is made from

an extract of the branches of abies canadensis.

The bark of the larch is said to equal that of

the oak for tanning. Juniperus sabina is sti-

mulant and diuretic. The berries of juniperus

communis, which are also diuretic, are employed
in the manufacture of gin. The berries of the

yew are said to be poisonous, and its leaves are

dangerous to cattle.

Cycade.e, Rich. The cycadese, which are

composed of only two genera, ci/cas and zamia,

are extra-European plants, having the habit of

palms. Their leaves, which are collected at the

top of the stipe, are pinnate and rolled up in the

form of a crosier previous to their development,
as in the ferns. The flowers are always dioeci-

ous. The male flowers form catkins or cones,

which are sometimes very large, and which are

composed of spathulate scales, covered at their

lower surface by very numerous stamina, which

must be considered as so many male flowers.

The inflorescence of the female flowers is difl^er-

tnt in the two genera c!/cas and zamia. In the

former, a long, acute, spathulate spadix, toothed

cm the edges, bears at each tooth a female flower,

immersed in a small cavity. Zamia has its

female flowers also in a cone, and its scales,

which are thick and peltate, bear each at their

lower surface two reversed female flowers.

These flowers are composed of a globular calyx,

perforated by a very small aperture at its sum-

mit, and applied upon the ovary, which is in

part adherent at its base. The ovary is unilo-

cular and contains a single ovule
; it is termina-

ted at its summit by a nipple-like stigma. The
fruit is a kind of nut formed by the calyx, •which

sometimes is slightly fleshy. The pericarp is

generally thin, crustaceous and indehiscent,
and adheres to the proper integument of the

seed. The kernel is comjiosed of a fleshy endo-

spenn, containing an embryo with two unequal

cotyledons, sometimes adhering together, and
with the radicle united to the endospemi.
However superficially one may compare the

structure of the male flowers, and cs])ecially of

the female flowers, of the cycadese with that of

the conifers, he will be struck with the very
great similarity that exists between the two

families, and cannot fail to adopt the opinion of

the elder Ilichard, who jilaces them beside each

other. In fact, in both, the male flowers con-

nist each of a mono-.iiermous perianth, and a

semi-inferior ovary, with a single cell and a

single ovule. The fruit and the seed have the

same organization. It is ti-ue that the habit or

general aspect is entirely different in the two

lamilies, the cycadea; resembling the palms, and

the internal structure of the stem being that of

the monocotyledons. But this character ought

not to be sacrificed to the important resemblan-

ces w hich exist in the organization ot tlie flowers

of the cycadesE and coniieroe, whereby their

true place is evidently beside each other.

A kind of sago is prepared from tiie central

parenchyma of cycas circinalis.

CHAP. LVI.

FOSSIL PLANTS.

The history of those plants found imbedded in

the earth's strata, and which formerly flourished

on its surface, forms an interesting link in the

chain of vegetable being. Unfortunately, from

the mode in which the remains of these vegeta-

ble productions have been preserved, it in most

cases happens that only conjectures can be formed

regarding their peculiar characters. Most com-

monly, only pieces of the trunks and branches,

or fragments of the bark, or the leaves and

fruits, or pieces of the stems and roots, and rarely

or never the delicate inflorescence being pre-

served for our inspection. Yet, from these frag-

ments, it is wonderful how much has already
been ascertained of the form, and even minute

sti'ucture of many of those ornaments of a for-

mer state of things on the earth's surface.

The number of fossil plants as yet known does

not much exceed five hundred. Like the cor-

responding fossil animals, these plants generally
are found to belong to existing classes and fami-

lies of plants, yet the species and even genera
are specifically different ; while in not a few

cases, totally new orders and genera have been

discovered, serving, from their structure, to fill

up blanks and chasms in the chain of existing

vegetable forms. Of this description are the Lc~

pidodendrons, Sligmarice, Sigillariip, and others.

Vegetable remains, like animal, begin to make
their appearance in the lower beds of the secon-

dary series of locks, and as these rocks have

decidedly been accumulated and formed in the

bed of the ocean, we accordingly find that maiine
fuci are more or less plentifully scattered among
their successive layers; while in other situations

of the same strata, where the original deposit
has been formed by rivers or lakes, land plants
are accumulated in abundance. One gi-eat and

important deposit of ancient vegetation has

fonned the various coal-fields found in diffierenl

parts of the world
;
and it is important to remark.
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that in whatever latitude or region of tlie globe
8uch coal deposits exist, the vegetables entering
into their composition have, so far as investiga-
tion into the subject has gone, been found identical

in character. Thus, in America, New Holland,

India, and Europe, the genera, and for the most

part the species of fossiliferous plants of the car-

bonaceous series, have been found the same. Tliis

circumstance, so different from what occurs with

regard to the existing vegetation, would lead to

the conclusion, that in certain remote periods of

the eartli's history a more uniform distribution

of plants, and consequently of temperature,
existed.

As the study of fossil botany is yet almost in

its infancy, and as every year is disclosing new

epecies, it may be expected that the numerical
amount of plants of the ancient strata may yet
greatly increase. Yet it must be borne in mind,
tliat the fragile nature of innumerable species,
must have entirely prevented their coming down
to our times in any degree of preservation, and

tlms, that we are not hastily to conclude that

the ancient flora was less numerous than the

modem. From some interesting experiments of

Professor Lindley, it would appear also, that

certain kinds of plants resist decay and destnic-

tion much more effectually than others. This

botanist, having immersed in a tank of fresh

water upwards of 170 different species of plants,

including representations of all those which are

either constantly present in the coal measures,
or not at all to be found there, ascertained, after

an interval of two years :

1st. That during this period the leaves and
bark of most dicotyledonous plants are wholly
decomposed, and that of those which do resist

decomposition, the greater part are coniferm and

cycadex.
2d. That monocotyledons are more capable of

resisting the action of water, particularly palms
and scitamincous plants, but that grasses and
reeds perish.

3d. That fungi, mosses, and all the lowest

forms of vegetation, disappear.
4th. That ferns have a great power of resist-

ing water, if gathered in a green state, all those

submitted to experiment retaining their form

distinctly, while their fructification was com-

pletely obliterated.

These results must materially influence all

speculations regarding the probable distribution

of the extinct flora, and accordingly in enumer-

ating those plants which are found chiefly to

characterise the successive geological formations,
it must be borne in mind that we find those

only which have from their nature resisted the

destructive agencies in the respective strata,
while many others, their cotemporaries, must be

presumed to be entirely lost to us. From our

present knowledge, it would appear, that in the

lowermost fossiliferous strata, marine fuci are

most common. That in the next foi-mation,

ferns, equisetacca;, conifera, and plants inter-

mediate between them and the lycopodiaceaj

prevail, and that in the succeeding strata, ferns,

cycadeiE, and coniferie, with a few liliaceiB, are

common ; while in the tertiary beds, species of

dicotyledonous plants, bearing a close relation to

existing species, make their appearance.
Of the trees which pervade all the fossiliferous

strata, the conifera; and palm tribes are by far

the most common.
The following table exhibits a classified view

of the present state of fossil botany.*

DICOTYLEDONOUS PLANTS.

NATURAL FAMILY.—NTHPHiACHE.

Genus I. Npnpliea. One species in the upper frcsli

water formation.

LAURINE^.

Genus 2. Cinnamomum. One species in the tertiary

fresh water formation of Aix.

LEGUMINOSyE.

GqumsI. a. Phaseolites. Leaves componnd, unequally

pinnate, leaflets entire, disarticulating, witli

nearly equal reticulated veins.

One species in the tertiary fresli water

formation of Aix.

ULSIACE^.

Uhiius. One species in tertiary formations.

CAPULIFER^.

One species in lignite of tertiary

Genus 3.

Genus 4.

Genus 5.

Carpinus.
beds.

CastanecB.

tions.

One species in tertiary forms-

BETULINE^.

Genus 6. Betiila. One species in the lignite of ter-

tiary beds.

SALICINE^.

Genus 7. Salix, One species in tertiary formation.

Genus 8. Populus. One or two species in tertiary for-

mation.

MTRICE.E.

Genus 9. Comptoma. One species in the lignite of

tertiary formations, and probably one in the

lower fresh water formations.

juglandej:.

Genus 10. Jur/lans. Three species in the tertiary strata,
one in upper bed of new red sandstone.

EUPIIORBIACEa:.

Genus 11. Stigmaria, ( Variolaria of Sternberg, Mamil-
laria of Ad. Brogniart, Ficoidilis, Artis.)

Stem originally succulent, marked exter-

nally by roundish tubercles, surrounded by
a hollow, and arranged in a direction more
or less spiral, having internally a distinct

woody axis, which communicates with the

tubercles by woody processes. Leaves aris-

ing from the tubercles succulent, entire, and

veinlcss, except in the centre, where there

is some trace of a midrib.

Five or six species in the coal formation,
and one in the oolitic formation.

* Lindley aiid Ilutton, BroDgiUi-u-t, &c*
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ACERINE/E.

Gi!nu8 12. Acer. One or two species in tlie tertiary

beds.

CONIFERvE.

Tlie wood ojtlt/ hiou-n,

Henus 13. Piniles. Axis composed of pith -wood in

concentric circles, l)avk and medullary rays,

but "with no vessels, walls of the woody fibre

reticulated.

Three species in coal formation.

Genus 14. Araucaria. Axis composed of pith wood in

concentric circles, bark and medullary rays.

One or two species in coal measures; one

in lias.

Fruit or branches, and leaves, only known.

Genus 1.5. Pinus. Leaves growing two, three, or five

in the same sheath; cones composed of im-

bricated scales, wliich arc enlarged at their

apex into a rhomboidal di«k.

Nine species in the tertiary strata.

Genus IC. Allies. Leaves solitary, inserted in eight rows

in a double spine, often unequal in length
and distichous; cones composed of scales,

without a rhomboidal disk.

One species.

Genus 17. Taxites. Leaves solil.iry, supported on a

short petiole, articulated and inserted in a

single spine, not very dense, distichous.

Five species in tertiary beds.

One species in oolitic formation.

Genus 18. Podocarjms. Leaves solitary, much larger

than in the last genus, sharp, pointed, fiat,

with a distinct midrib.

One species in the tertiary formation of

Aix.

Genus 19. Voltiza. Branches pinnated, leaves inserted

all round the branches, sessile, slightly de-
^- current or dilated at the base, and almost

conical, often distichous. Fruit forming

spikes or loose cones co;nposcd of distant

imbricated scales, which are more or less

deeply threc-Iobed.

Four species in the new red sandstone.

Genus 20. Jmiperiles. Branches arranged irregularly,

leaves short, obtuse,inserted by a broad base,

opposite, decussate, and arranged in four

rows.

Three species in the tertiary beds.

Genus 21. Cupressites. Branches arranged irregularly;

leaves inserted spirally in six or seven rows,

sessile, enlarged at their base; fruit consist-

ing of peltate scales, marked with a conical

protuberance in the centre.

One species in tlie new red sandstone.

Genus 22. T/mJa. Branches altemate,re,gularlyarranged

upon the same plane; leaves opposite, decus-

sate in four rows
;
fruit composed of a small

number of imbricated scales, terminated by
a disk, which has near its upper end a more

or less acute and sometimes recurved point.

Three or four species in the tertiary for-

mations.

Genus 23, TImytes. Branches as in thuja; fruit un-

known.
Several species in oolite.

Dotthtfid Conifirce.

Genus 24. Bracliyphjllum. Branches pinnated, disposed
on the sameplanc without regularity; leaves

very short, conical, almost like tubercles,

arranged spirally.

One species in the lower oolite*

Genus 2S. Sphcnophi/llum.
Bmnches deeply furrowed ;

leaves verticillatc, wedge-shaped with dicho-

tomous veins.

Eight species in the coal formation.

CYCADE.E.

Leaves only known.

Genus 26. Cycadites. Leaves pinnated, leaflets linear,

entire, adhering by their whole base, having
a single thick midrib, no secondary veins.

One species in the grey chalk.

Genus 27. Zamia. Leaves pinnated, leaflets entire or

toothed at the extremity, pointed, some-

times enlarged, and encircled as it were at

their base, attached only by the midrib,

which is often thickened; veins fine, equal,
all parallel, or scarcely diverging.

Fifteen species in the lias and oolite.

Gcmxs -i^. Pteropltyllum. Leaves pinnated; leaflets al-

most equally broad each way, inserted by
the whole of their base, truncated at the

summit; veins fine, equal, simple, but little

marked, all parallel.

Three species in the variegated marie of

the lias; three species in the sandstone of

the lias; one species in the quader sandstein;

one species in the lower oolitic beds.

Genus 29. Nilsonia. Leaves pinnated; leaflets approxi-

mated, oblong,more or less clongatcd,roundod
at the summit, adhering to the raehis by the

whole of their base,witli parallel veins, some
of which are much more strongly marked
than others.

Two species in the sandstone of the lias.

Stents only knoivn.

Genus 30. Cycadesdete. Buckland (Mantellia, Prong.)
Stem roundish or oblong, covered with

densely imbricated scales, which are scored

at their apex.
Two species in the Portland stone,

DICOTYLEDONOUS PLANTS OF DODDTFUL AFFINITY,

Genus 31, Phyllotlicca. Stem simple, straight, articu-

lated, suiTounded at equal distances by
sheaths, having long linear leaves, which have

no distinct midrib.

One species in the cord formation.

Genus 32. Annularia. (Bornia, Stemlierg.) Stem slen-

der, articulated, with opposite branches

springing from above its leaves; leaves ver-

ticillate, flat, usually obtuse, with a single

midrib united at the base, of unequal length.

Six or seven species in the coal formation.

Genus 33. AsterophylUies. (Bornia and Bruekmanni.i,

Sternberg.) Stem scarcely tumid at the

articulations, branched; leaves verticillate,

linear, acute, with a single midrib, quite dis-

tinct at the base
; fruit, a one-seeded ovate,

compressed, nucule, bordered by a mem-
branous wing, and emarginate at the apex.
Twelve species in the coal formation; one

species in the transition beds.

This is probably an extremely heterogeneous assem-

blage, comprehending nearly all fossils, with narrow

veinlcss verticillate leaves that are not united in a cup
at their base.

Genus 34. Becldra. Stem branched, jointed, tumid at

the articulations, deeply and widely furrow

ed
;
leaves verticillate, very nanow, acute,

ribless.

One species ui the coal formation.



654 HISTORY OF THK VEOETABLE KINGDOSJ.

MONOCOTYLEDONOUS PLANTS.

MARANTACE^.

Gonas 35. CannophyllUes. Ijeavcs simple, entire, tra-

versed by a very strong midrib; veins oblique,

simple, parallel, all of equal size.

One species in a bed of coal supposed of
more recent origin than the old coal forma-
tion.

ASPnODELE>E.

Stems only known.

Genus 36. BacMandia. Stem covered by reticulated

fibres, giving rise to imbricated leaves ivhich

are not amplexicaul, and the petioles of

which are distinct to their base.

One species in Stonesfield slate. Dr Buck-
land suggests the possibility of this being
the omentum of a cycadcous plant.

Genus 37. Clatliraria. Stem composed of an axis, the

surface of wliich is covered by reticulated

fibres, and of a bark formed by the complete
union of tho bases of petioles, wliose inser-

tion is rhomboidal.

One species in the green sand.

Leaves only hiown,

Gonus 38. ConvallarUes. Leaves verticillate, linear,with

parallel slightly marked veins; stem straight
or curved.

Two species in tlie variegated sandstone.

Flowers only known.

Genus 39. AntJiolUlies. One species in the tertiary beds.

8MILACE>G.

Ucnus 40. SmilacUes. Leaves heart-shaped or hastate,
with a well defined midrib, and two or tliree

secondary ribs on each side, parallel to the

edge of the leaf; veins reticulated.

One species in tlie lower fresh water for-

mation.

PAI.M.E.

Stems only known,

Uenos 41. Palmaciles, Stems cylindrical, simple, co-

vered by the bases of petiolated leaves,

petioles dilated and amplexicaul.
One species in the lower beds of the Lon-

don clay formation.

Leaves only knoitm.

Genus 42. Flabellaria. Leaves petiolated, flabelliform,
divided into linear lobes, plaited attheirbase.

One species in the plastic clay formation.

One in the lower fresh water formation.

One in the London clay.

One in the coal formation.

Genus 43. Pliosnicites. Leaves petiolated, pinnated;
leaflets linear, united by pairs at the base,
their veins fine, and little marked.

One species in the tertiary formations.

Genus 44. Neeggeraihia. Leaves petiolated, pinnated ;

leaflets obovate, nearly cuneiform, applied

against tlie edges of the petiole, tootiicd

towards tlieir apex with fine diverging veins.

Two species in the coal measures.

Genus 45. Zevgopliyllites. Leaves petiolated, pinnated ;

leaflets opposite, oblong, or oval, entire,with

a few strongly marked ribs, confluent at the

base and summit, all of equal thickness.

One species in the coal formation.

Fruit only known,

0«^n« 46. Cocot, Fruit ovate, slightly three-cornered,
marked with three orifices near the base.

Three species in the tertiary formation.

FLUVIALIS.

Genus 47. Zosterltcs, Leaves oblong or linear, marked
with a small number of equal veins, which
are at a marked distance from each other,
and are not connected by transverse veins.

Four species in the lower greensand for-

mation.

One in the lias.

Two species in the upper fresh water for-

mation.

Genus 48. Caulinites, (Amphytoites, Desm.) Stem

branched, bearing semi-annular, or nearly
annular sears of leaves, alternate in two oppo-
site rows, marked witli little equal dots.

One species in the London clay.

MONOCOTYLEDONOUS PLANTS OF DOUBTFUL
AFFINITY.

Stems only known.

Genus 49. Endogenites, This comprehends all fossil

endogenous stems that do not belong to any
of the genera characterised separately. It

is a mere provisional assemblage of objects
to be further investigated.

Several species from the tertiary strata.

Genus SO. Culmites, Stems articulated with two or

more scars at the joints .

Three species in the tertiary beds.

Gextaa5\. Stembergia, (Columnaria, ^temJert;.) Stem

taper, slender, naked, cylindrical, terminat-

ing in a cone marked by transverse furrows,
but with no articulations; slight remains cf

a fleshy cortical integument.
Three species in the coal formation.

Leaves only known.

Genus 52. Poacites. All monocotyledonons leaves, the

veins of which are parallel, simple, of equal

thickness, and not connected by transverse

bars.

Several species in the cnal formation.

Genus S3. Phylliies. (Potamopliyllites, lirony.) All

monocotyledonons leaves, the veins of which

are confluent at the base and apex, and con-

nected by transverse lairs or secondary veins.

One species in the lower fresh water for-

mation.

Fruits only known.

Genus 54. Trigonocarpum, Two species in coal forma-

tion.

Genus ,o5. Amomocarpum. One species in tertiary beds.

Genus 56. Musocarpum, Two species in coal formation.

Genus 57. Pandanocarpum. One species in the tertiary

strata.

FLOWERING PLANTS OF UNCERTAIN
CLASSES.

Genus 58. jEtliopihyllum, Stem simple; leaves alter-

nate, linear, ribless, not sheathing, having

at the base two smaller linear leaflets, or,

perhaps,stipules;inflorescencespiked; spikes

ovate; flowers numerous, with a subcylin-

drical tube or inferior ovarium, and a bilabi-

ate pcrianthium, with subulate segments.

One species in the new red sandstone. M.

Brongniart refers this to the monocotyle-
dons.

Genus 59. Feldmstacliys, Iflfloreseencc an oblong spike,

beset on all sides with sessile, contiguous,

suboonical flowers or fruits.

One species in the new red sandstone.

Genus GO. Poltemyris. Inflorescence, ati'iininalfusifomi

(^pikc, with apprefscd closely imbricated
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scales. Its external portion, when it is not
covered by scales, rliomboijal, concave ill

the middle.

One sjiecies in the new red sandstone.

CRYPTOGAiMIC PLANTS.

Genus 64.

EQUISETACEi:.
Gfcnus 61. Equisetum. Stems aitieulated, surrounded

by cylindrical sheatlis, wliicU are re),nilarly

tooth-letted, and pressed close to the stem.
One species in the London clay.
One in the variegated marls of the lias.

One in the lower oolite ;ind lias.

Two in the coal formation.
Genus 62. Calamitcs. Stems jointed regularly and

closely furrowed, hollow, <Uvidcd internally
at the articulations by a transverse dia-

phragm, covered with a thick cortical inte-

gument ; leaves vcrticillate, very narrow,
numerous, and simple.
Two species in tlie transition beds.
Several species in the coal formation.
Two species in tlie new red sandstone.
Two in the new red sandstone and coal

formation.

Uenus 63. Fadiypleris. Leaves pinnated or bipinnated ;

leaflets entire, coriaceous, ribless, or one
ribbed, contracted at the base, but not adhe-
rent to tlie midrib.

Two species in the inferior oolite.
. Spltenojileris. Leaves

bi-tripinnatifid; leaf-
lets contracted at the base, not adherent to
the raehii!, lobed, the lower lobes largest,
diverging, somewhat palmate; veins bipin-
nate, radiating as it were from the base.
One species in the sand below the chalk.
Two species in the new red sandstone.
Five species in the oolite.

Twenty-eight species in the coal forma-
tion.

Cydojttera. Leaves simple, entire, some-
what orbicular; veins numerous, radiating
from the base, dichotomous, equal, midrib
wanting.
Four species in tlie coal formation.
One species in the transition rocks.
One in the oolite.

Glossopteris. Leaves simple, entire, some-
what lanceolate, narrowing gradually to the
base, witli a thick vanishing midrib

; veins
oblique, curved, equal, frequently dichoto-
mous, or sometimes

anastomosing and reti-
culated at the base.

Two species in the coal formation.
One in the oolite.

One in the lias.

Nem-opteris. Leaves bipinnate or rarely
pinnate; leaflets u.sually somewhat cordate
at the base, neither adliering to each other
nor to the rachis by the whole base, only
by tlie middle portion of it; midrib vanish-
ing at the apex; veins oblique, curved, very
fine, diehotomou-i; fructification, sori-Ianceo"-
late, even, covered with an indusium, arising
from the veius of the apex of the

leaflets, and
often placed in the bifurcations.

Twenty.four species in the coal formation.
Tliree in the new red sandstone.
One in the anthracite of Savoy.
One in the Musehel kalk.

Odontopteris. Leaves bipinnated; leaflet

membranous, very thin, adhering by all their

Genus 69.

Genus 70.

Penus 65

Genus 66.

Genus 67.

Genus 68.

base to the rachis, with almost no midrib;
veins equal, simple, or forked, very fine, most
of them springing from the rachis.

Five species in the coal formation.

Ammopteris. Leaves pinnated; leaflets 11-

near, entire, somewhat plaited transversely
at the veins, having a midrib; veins simple,
perpendicular, curved ; friiciificution arising
from the veins uncertain as to form, perhaps,
dot-like, and inserted in the middle of the
veins, or perhaps, linear, attaelied to tlio
whole of a vein, naked, as in meniscia, or
covered by an indusium, opening inwardly.
One species in the new red sandstone.

'

Taniopteria. Leaves simple, entire, with a
stiff thick midrib; veins

perpendicular, sim-
ple or forked at the hase; fructificaiion dot-
like.

Three species in the lias and oolite.
Genus 71. Pecopteris. Leaf once, twice, or thrice pin-

nate; leaflets adiiering by their base to the
rachis, or occasionally distinct; midrib run-
ning quite through the leaflet; veins almost
perpendicular to the midrib, simple, or once
or twice dichotomous.

Sixty species in the coal formation.
Ten in the oolite.

Two in the lias.

One in tlie beds above the chalk.
Genus 72. Lonchopie,ia. Leaf many times pinnatifid;

leaflets more or less connate at tlio base,
havmg a midrib; veins reticulated.
Two species in the coal formation.
One in the greensand.

Genus 73. Clathropteris. Leaf deeply pinnatifid; leaf-
lets having a very strong complete midrib;
veins numerous and simple, parallel, almost
perpendicular to the midrib, united by trans-
verse veins, which form a net work of square
meshes upon the leaf.

One species in the lias.

Genus 74. Schizopteris. Leaf linear plane, without
. midrib, finely striated, almost flabelliforni.

dividing into several lobes wliieh are linear
and dichotomous, or rather

irregularly pin-
nated and erect; lobes dilated, and rounded
towards the extremity.
One species in the coal formation.

Genus 75. Felidtes. This comprehends all tliat are not
referable to the preceding genera.
One species in the new red sandistone.
Two species in the variegated marl of the

lias.

Genus 76. Caulopteris. Stem
cylindrie.il, closely m,ark-

ed by large, oblong, convex, uneven scars,
•wider than the tortuous depressed spaces
that separate them.
Two species in the coal formation.
One in the new red sandstone.

Genu... 77. Otopteris. Leaf pinnated; leaflets originat-
ing obliquely from the side of the leafstalk,
auricled, attaelied by about half their base'
destitute of all trace of midrib; veins of
equal size, very closely ananged, diverging
from their point of origin, and dividing
diehotomously at a very acute angle.
Three or four species from

lias, oolite, andnew red sandstone.

LYCOl'ODIACEJE.
Genus 78. L;/copodites. Branches pinnated; leaves in-

serted all round the stem in two opposite
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rows, not leaving dear and well defined
scars.

Ten species in the coal formation.
One in the inferior oolite.

One in tlie lias sandstone.

One in the marl below the chalk.
(lenns 79. Sdaginitcs. Stems diohotomous, not present-

ing regular elevations at the base of tlie

leaves, even near the lower end of tlie stems;
leaves often persistent, enlarged at tlieir

base.

Two species in the coal formation.
Genus 80. Lepidodendnm. Stems dichotomous, covered

near their extremities by simple linear or

lanceolate leaves, inserted upon rhomboid
areola;, lower part of the stems leafless, are-

ola longer than broad, marlied near tlicir

upper part by a minute scar, wliich is

broader than long, and has tlirec angles, of

which the two lateral are acute, the lower

obtuse, tlie latter sometimes wanting.
Several species in the coal formation.

Genus 81. XJlodendron. Stem covered with rhomboidal

areola;, Avhieh are broader than long, sears

large, few, placed over above tlic otiier, cir-

cular, composed of broad cuneate scales,

radiating from a common centre, and indi-

cating tlie former presence of organs that

were, perhaps, analogous to the cones of

conifera;.

Two species in the coal measures, with,
perhaps, another genus Bothrodendron.

Genus 82. IjcpidophjUum. Stem unknown
; leaves ses-

sile, simple, entire, lanceolate or linear, tra-

versed by a single midrib, or by three paral-
lel ribs; no veins.

Five species in the coal formation.
Genoa 83. Lepidostrobm. Cones ovate or cylindrical,

composed of imbricated scales, inserted by
a narrow base, around a cylindrical woody
axis, their points sometimes dilated and
recurved in the form of rliomboidal disks;
seed solitary, oblong, not winged, nearly as

long as the scales.

Kivo species in the coal formation.
Genus 84. Cardiocarpm. Fruit compressed, lenticular,

heart-shaped or kidney-shaped, terminated

by a sharpish point.
Five species in coal formation.

MUSCI.

Genus 85. Musclies. Stem simple or branched, fili-

form with membranous leaves, having scarce-

ly any midrib, and being sessile or amplexi-
caul, imbricated or somewhat spreading.
Two species in beds above the chalk.

CIIABACE.E.

Genus 86. C7«jra. (Gyrogcnites,/^mi.) Fruit oval or

spheroidal, consisting of five valves twisted

spirally, a small opening at each extremity;
stems friable, jointed, composed of straight
tubes arranged in a cylinder.

Five species in beds above the chalk.

AI,G^.

Ocnufl 87. Gmfermle.!!. Filaments simple or branched,
divided by internal partitions.
Two species m the chalk marl.

Genus 88. Fuandes. Frond continuous, never articu-

lated, usually not symmetrical or subeylin-
diioal, simple or oftener branched, naked, or
more commonly leafly, or membranous, en-

tire, or more or less lobcd, with no ribs, or

imperfectly marked ones, which branch in an

irregular manner, and never anastomose.
Four species in the transition rocks.

Seven in the bitumenous strata.

Three in the oolite.

Eleven in the chalk.

FUeveu in tlie London clay.

PLANTS, THE AFFINITY OF WHICH IS

ALTOGETHER UNCERTAIN.
Genus 89. Su/illaria. (Khytidolepis, alvcolaria, favu-

laria, calenaria, &c.
, Sternberg.) Stem coni-

cal, deeply furrowed, not jointed, sears

placed between the furrows in rows, not

arranged in a distinctly spiral manner,
smooth, much narrower than the intervals

that separate them.
About forty species in the coal formation.

Genus 90. Volkmmmia. Stem striated, articulated ;

leaves collected in approximated dense
whorls.

Tliree species in coal.

These arc possibly the leaves of calamitcs.
Genus 91, CarpolUhes. Under this name are arranged

all the fossil fruits to which no other place
is assigned.

Fossil plants formixg coal. There can be
no doubt but that the valuable and important
mineral, coal, has owed its origin to vegetable
bodies. On examining a seam of coal, the

upper layer of shale which forms the roof

will be found to contain innumerable im-

pressions of vegetable stems and leaves, most

beautifully and faithfully preserved. Sometimes

large portions of the trunks of trees are found

traversing the centres of the coal scam; but in

general, the central mass has been so compressed,
and has undergone such a chemical change, as to

obliterate almost all marks of its vegetable ori-

gin, and a mass of scmi-crystallizcd bituminous
matter alone remains. Yet, even in this bitu-

minous mass, traces are occasionally to be found
of organized structure. In thin slices of the

three varieties of Newcastle coal, Mr Hutton
thus describes the appearances of organization.
" Each of these three kinds of coal, besides the

fine distinct reticulation of the original vegeta-
ble texture, exhibits other cells, which are filled

with a light wine-yellow coloured matter, appa-
rently of a bituminous nature, and which is so

volatile, as to be entirely expelled by heat before

any change is effected in the other constituents

of the coal. The number and appearance of
these cells vary with each variety of coal.

In caking coal, the cells are comparatively few,
and are highly elongated. In the finest por-
tions of this coal, where the crj-stalline struc-

ture, as indicated by the rhomboidal form of
its fragments, is most developed, the cells

are completely obliterated. The slate coal

contains two kinds of cells, both of which are

filled with yellow bituminous matter. One kind
is that already noticed in caking coal, while
the other kind constitute groups of smaller

cells of an elongated circular figure. In those
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varieties wliicli go under tlie name of cannel,

parrot, and splint coal, tlic crystalline stmcture,

so conspicuous in fine caking coal, is ivliolly

wanting. The first kind of cells are rarely seen,

and the whole surface displays an almost uni-

form series of the second class of cells, filled

with bituminous matter, and separated from

each other by their fibrous divisions; and it seems

probable, that these cells are derived from the

reticular texture of the parent plant, rounded

and confined by the enomious pressure to which

the vegetable matter has been subject." In the

more perfectly preserved specimens of fossil coal

called jet, the ligneous structure is very apparent;
so much so, as to indicate the kind of plant to

wliich the coal owed its formation. The great

extent and thickness of the coal fields in various

parts of the world, show the vast quantities of

vegetable matter which must have gone to the

formation of them. Nearly one half of the sur-

face of the west and north west part of Eng-
land is composed of coal strata ;

and the coal

fields of Newcastle cover an area of about 200

square miles. Besides these, there are extensive

coal districts in Wales, in the southern part of

Scotland, and in Ireland. Coal fields are also

found on various parts of the continent of Eu-

rope, in North America, in New Holland, and

within the arctic circles, as well as in the tropi-
cal parts of India.

These coal deposits are usually formed in

liollow troughs, in successive layers varying in

thickness from a few inches, to 10 and 20 feet,

and alternating at various intervals with strata

of sandstone and clay shale. The lowennost

layer of the coal seam is generally composed of

a hard clay ironstone, with a considerable ad-

mixture of earthy matters, while the upper

layers or roof of the seam is formed of a clay
strata rich in impressions of fems and other coal

plants. From the entire state of preservation
in which these delicately formed plants are thus

found, the conclusion has been drawn, that the

greater number of the vegetable bodies have

grown on the spot, or at least very near to

where they are now found deposited ; while on

the other hand, the large rounded, branchless,and

imperfect trunks of trees which are not unfre-

quently found irregularly interspersed among
the coal strata, would as distinctly point out that

many trees and vegetables had been drifted from

other localities into the troughs which they now

occupy.

Perhaps, if we suppose wide and extended

tracts of level marshy ground, interspersed with

lakes, through which large rivers flowed, in

occasionally accelerated and flooded courses into

the neighbouring ocean, we shall have a pretty

good idea of the state of the country during the

period when the carboniferous strata were fonn-

ed. We must also suppose, that various changes

of level had taken place during this period, by
which the waters of the ocean sometimes en-

croached, and at other times retreated from the

flat level shores; and that finally, by volcanic

agencies, the whole had been broken up, and

elevated into the positions which the coal fields

at the present day present to our view.

The principal families of plants composing the

coal strata, are ferns, calamites, lycopodiaccje,

sigillarise, stigmariie, and trees of the coniferte

and palm tribes. The same fossil plants, as al-

ready mentioned, are found throughout the

whole known coal fields in every region of the

globe; so that if we suppose these coal fields to

be nearly of contemporaneous origin
—and of this

too there is strong proof, from their similar rela-

tive position with regard to other strata—we have

strong reasons for supposing that a similar tem-

perature, and a uniform distribution of the same

vegetable products, existed at that period on the

earth's surface. That this temperature was ap-

proaching to tropical, we have also reason to

suppose, from the nature of the vegetables, most

of which are allied to families which are now

intertropical, or natives of climates with a higher

temperature than that of Britain at the present

day.
We shall now shortly describe some of the

most remarkable plants of the coal series.

Lepidodendkon, (Stemlergii.) -This is one

of the most common fossil plants of the coal field?.

a I.epidodpndron, Stornbcrgii. !i c L«pidostrol)ii«

vai-iabili». d Lepidophyllum.

The figure represents only a portion or upper

branch of the plant. The rhomboidal spaces

with which the whole is regularly marked, were

the base of the leaves, which appear to have been

linear, lanceolate, and slightly incurved. The de-

pression seen a little above thecentre ofthe spaces,

was the point where the leaves were attached ;

and the dark line which runs from this point

downwards, was probably an original depression,

unconnected with the union of the leaf. The

general structure of the lepidodcndron appears
4 o
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to have been intermediate between the coniferse

and the lycopodiacea;. They are very common
both in the coal seams, and in tlie accompanying
sandstones of the coal measures, and stems, from

20 to 45 feet in length, are frequently met with

in the north of England.
" In eoniferte," says

Professor Lindley,
" the leaves are arranged upon

the stem in two very different ways: First, in the

species having what botanists denominate fasci-

cled foliage, such as the Scotch fir, the pinaster,
and Weymouth pine; the first leaves that are

developed, are brown and membranous, roll back,
and wither away, almost immediately after the

young branch has acquired its firstgrowth. From
the axilla of each of these sprouts forth a bud,
which never or rarely elongates, but which pro-
duces several leaves, the outermost of which are

membranous, and perishable like the first
;
but

the innermost, narrow and rigid, forming the

permanent green foliage of the species ; in tliose

where the foliage has fallen away, the stem is

covered with numerous narrow projections,
thickest at the upper end, where the remains of

withered leaves are visible, arranged spirally with

great symmetry, and separated by intervals usu-

ally equal at least to twice the breadth of the

projections. Secondly, in the species in which
the leaves are solitary, as in the spruce, fir, and

araucaria, the leaves that are originally developed
when the young shoot forms, never undergo any
material alteration, but are those which subse-

quently become the green foliage of the plant;

none, or few apparent axillary buds are develop-
ed

; and finally, the leaves either separate by a

clean scar of a rhomboidal or a roundish figure,
with a depressed point in its middle, where the

vascular bundle connecting tlie stem and leaf was
broken through, or separate imperfectly, leaving
behind an irregular mark upon a rhomboidal
areola. The yew is an instance of the former,
the araucaria of the latter. In all cases, the

scars on the rhomboidal areoliE are disposed in a

spiral manner, with the most exact symmetry.
With coniferous plants of the latter kind, lyco-

podiaceas accord so much in the arrangement of

their leaves, and consequently in the appearance
of the surface of the stems after the leaves have

fallen, that it would be difficult to point out any
difference, except that they are often, as in lyco-

podium clavatum, rigidum, divaricatum, a less

spiral, having a tendency to become verticillate.

Lepidodendron accord equally with conifera; and

lycopodiacece, in the arrangement of the scars of
the leaves.

The foliage of certain conifers, such as arau-
caria and of lycopodiacesB, is so similar, that
their casts would be scarcely distinguishable,

except by the larger size of the former. Lepi do-

dendra accord lietter with conifers than with

lycopodiaceffi in this respect. The ramifications

of coniferse and lycopodiaceae are essentially dif-

ferent. In the former, the branches arise from
the same place, on opposite sides of the main

stem, often assuming a verticillate arrangement.
In the latter, the branches bifurcate whenever
a new bud is brought into action, so that the

wliole of the divisions are dichotomous, and the

same takes place in the inflorescence wlienever

the latter is composed, as in L. phlegmaria.

Hence, lepidodendra are more related to lycopo-
diacete than to coniferfe in their manner of

branching; and as dichotomous ramifications are

extremely rare in recent plants, this circum-

stance, taken together with their other charac-

ters, strengthens M. Brongniart's opinion of their

strong analogy with lycopodiaccse. The tex-

ture and size of Ij-copodiacese and coniferaj are

very dissimilar. The former are soft cellular

plants, with small, creeping, or erect stems, no

bark, and an imperfect formation of a woody
axis; the latter are large trees with a thick bark,

and a hard woody centre, wliieh is incapable of

compression by any ordinary force. With nei-

ther tribe do lepidodendra agree in these points;

they resemble lycopodiaceae in their soft stem
;
for

specimens some inches in diameter are found so

compressed, as to be nothing more than a thin

plate; but they agree with coniferas in the size

they seem to have attained, and in the presence
of bark, although that part is thin compared
with the bark of recent coniferie.

There are several species of lepidodendron hav-

ing distinct characters.

Lepidodendron selaginoides has circular scars,

and short compactly imbricated leaves.

L. obovatum, with obovate areolx, with a

rounded apex, a tapering base, the central ridge

even and undivided, and the scar at the apex of

the areolae bounded by a nearly circular outline.

Large specimens are found on the continent and

in Britain, in the coal seams, some 45 feet long,

and A\ feet in diameter.

L. elegans, scars similar to L. Stembergii, but

the leaves much smaller and more delicate, and

the branches more slender and delicate.

231.

a Cardiocarpum aciitum. h T.ppldostrotius pinaster.
e Lepidostrobus omatus.

Cardiocarpum acutum. (Fig. a, cut 231,)
found in groups in the shale from the Jarrow

colliery, Newcastle. Each grain is lenticular,
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acute at one end, and obtuse at the other
;
an

elevated line runs through the axis, and there is

in many an inner circle, with marks of a scar.

Their seeds, which are small, probably grew in

heads or clusters, and in pairs, not adherent to

the calyx. They were probably seeds of a dico-

tyledonous plant, but of what kind it is impos-
sible to form a conjecture.

Lepidostrobus. Oblong bodies (b, c, cut 230,)
are offrequent occurrence along with the fragments
of the lepidodendron and ulodendron. They are

evidently seed vessels, somewhat similar to the

cones of the conifers, and have been conjectured
to be the cones of the lepidodendrons and ulo-

dendrons. Although found plentifully associ-

ated with the stems of these fossils, no specimen
has occurred where they were actually attached.

Two or three species have been distinguished.
L. ornatits, I. nariabiUs, and I. comosus. They
consist of a conical axis, around which a quan-
tity of scales are compactly imbricated, and

pointing from the base upwards, (cut 230, fig.

c.) Sometimes, however, in specimens, (cut

231, fig. c,) they are apparently turned down-

wards, which is perhaps owing to their having
been forcibly compressed from above downwards.
The specimens vary much according to their

age.

Lepidophyllum. (Fig. <?, cut 230.) These lance-

olate figures appear to be the leaflets of the lepi-
dodendron.

Uludendron.

Ulodexdrox. The plants to which the fossil

fragments so frequently found in the coal strata

must have belonged, and to which the name of

ulodendron has been given, must have borne a

near resemblance to the lepidodendron ; indeed,

by some, the former are supposed to be only
older specimens of the latter, with their areolse

altered by age and the lateral expansion of the

bark. There are grounds for supposing, how-
ever, that the ulodendrons are distinct plants,
and that they may have formed a family allied I

to the lepidodendrons. The general markings of

the bark will be seen from the figure to be some-

what different in shape from the areolae of the

lepidodendron; and interspersed over the surface

of the bark at irregular intervals are larger

sears, which may have been the points of at-

tachment of branches or masses of inflorescence.
"
They are," says Mr Lindley,

" connected with

these scars, two considerations of much impor-
tance. 1st. That the supposed masses of inflo-

rescence were not only neither terminal, nor dis-

posed spirally upon the stem, but were also pro-
duced upon the old trunks, and not upon the

young branches, circumstances at variance with

any thing we know of recent conifera; or lyco-

podiacesB ; and, 2dly. That the scars are placed
one beneath the other, and not spirally, or alter-

nately upon the stem. The stems were most

likely cylindrical, though the fossils have been

rendered flat by pressure. Two species have

been enumerated, u. majus, and u. minus, but

the latter may only be a younger specimen of

the former.

BOTHRODENDRON PUNCTATUM, Lhxdler/. TwO
specimens were found in the Newcastle coal seam.
"
Upon the surface of the stem are discoverable

a considerable number of minute dots, an-anged
in a quincuncial manner, something less than

half an inch apart, and it is probable that these

may be the scars of leaves, at intervals of ten or

twelve inches; the stem is marked with deep
circular concavities four or five inches across,

at the bottom of each of which is a distinct

fracture, indicating that something has been

broken out, while the sides of the concavities

have concentric marks, as if from the pressure

upon the rounded scales. Fragments were
found in these cavities, which show that they
are the points of attachment of very large cones,

consisting, as far as can be made out from what
is left of rounded polished scales, three-tenths of

an inch thick, attached to a central axis, and fit-

ting accurately to each other. Upon the whole,

they have so completely the appearance of the

base of such a strobilus as that of Pinus Lam-
bertiana, that we cannot doubt that the plant

belonged to the natural order coniferse. In re-

cent plants, however, we have nothing at all

like this in the manner in which the cones ap-

pear, for it seems as if they grew from the old

trunk, unless, indeed, we are to suppose, of which
there is no proof, that the plant knew no seasons,
but grew with such rapidity that its branches
had acquired by the second year a diameter of
seven or eight inches."*

SiGiLLARiA. This is a genus of which there
are several species, very commonly found in the
coal fields. The stem is conical, deeply marked
at intervals with furrows, but not jointed. Nu-

*
Fossil Hon, Vol. U.
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merous scai-s are situated between the furrows,

arranged in rows. Tlie specimens are generally
found in two states: 3st. With the bark entire,
in which case the scars are clean, broad, and well

defined ; 2d. Where the bark has been destroyed,
and nothing is seen but the passage through
which the vessels of the leaf communicated with

the stem. In these latter, the scars are naiTow,

small, indistinct, and often double.

Large portions of these stems are frequently
found lying across the strata, having escaped

compression, with roots proceeding from them
on all sides. They are generally surrounded by
a coating of coal about an inch in thickness.

The longitudinal flutings with the scars are often

awanting, or very indistinct, on the lower or

root portions of the larger stems. The stem has

been originally hollow, and in the fossil state

is filled with sandstone, very generally of a dif-

ferent kind from that of the enveloping strata,

a proof that these plants have been drifted from

Slutle

a Sigillarm pachydermn. !> Branched fragracrit of root.

a different locality. The wood cut represents

one of these fossils found immediately above

the coal in Killingworth colliery, near New-
castle.* The lower part was two feet in dia-

meter, coated with coal, and indistinctly fluted;

the roots were imbedded in shale, and could be

traced four feet or more from the stem, branch-

ing, and gradually growing less. Fig. b repre-

sents one of the larger roots. These roots, as

well as the whole of the stem, were composed
of fine grained white sandstone, totally different

from the rock in which the lower portion of the

fossil was enveloped, but agreeing perfectly with

a bed surrounding the higher part. At the

height of about ten feet, the stem was partially
broken and bent over, so as to become horizon-

tal ; and here it was considerably distended late-

rally, and not more than an inch thick, having
the ilutings comparatively distinct. This stem

formed one of a considerable group, not less than

thirty being visible within an area of fifty yards

*
Liodlcy and Uutton'a Fossil Hora, Vol. I.

square, some of them larger than this individual,
all presenting the same general characters ; and
the perpendicular trunks of this fossil are often

the cause of serious accidents to the colliers, as

the coally envelope weakens the cohesion of

tlie strata, causes them to detach themselves,
and suddenly slip out of the roof after the seam
of coal has been removed from below, when they
leave large circular holes, sometimes four to five

feet in diameter. M. Brongniart describes a
stem which he traced in the strata of the coal

mines of Kunzwerk, near Essen, as extending

along the line of the strata for forty feet, its dia-

meter gradually decreasing towards the top, when
it branched out into two, each branch being about

four inches in diameter. Some have associated

the sigillarise with the tree ferns, others with
the cactea;. From the sigillaria having a true

and distinct bark, they are in all probability

dicotyledonous.
There are several species; sigillaria pachyder-

ma. 8. alternans, with a double row of approxi-
mated oval scars, each with a smaller scar in the

centre. S. reniformis, with roundish kidney-

shaped or double approximated scars, with a

point in the centre. S. catenulata, with oval

scars, united at the ends, forming a sort of chain.

S. oculata, with large oval scars, and an eye in

the centre.

Calamites. These, which are also abundant

in the coal strata, appear to have been branch-

ing plants, with hollow stems, and a distinctly

separated wood and bark, often many feet in

length, and readilyseparating at their joints. The
whole substance appears to have been very soft

and reed-like, so as to be easily compressed, the

internal cavities at the joints most probably sup-

ported by horizontal partitions. The surface of

the stems was marked with numerous parallel

fuiTOWs, converging in pairs towards the joints,

a Calamites mugeotli. h Partition of a joint.

and then turning abruptly inwards. They were

branching plants, as the figure above shows.
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These liranclies proceed from the joint, gradually

thicken towards tlie middle, and taper again to-

wards the extremities, the one of these branches

divides into two at the to]). In this specimen,
Avhich was found in the Edinhurgli carbonifer-

ous sandstone, by H. Witliam, Esq., there is no

trace of leaves. It appears identical with the

c. mungeotii, found by Brongniart in the new
red sandstone of the Vosges. Fig. b, is one of

tlie internal partitions of the joints, and such arc

frequently found in iron nodules. The stems of

calamites were hollow, and readily yielded to

pressure, without being much altered. They
often contain in the interior fragments of ferns

and other i)lants. They probably had a distinct

wood and bark; at least, such is the opinion of

Brongniart. From this circumstance, they may
belong to the dicotyledonous plants, although

they have been compared to the equisetaceas.

Young branches have been discovered, not, how-

ever, attached to the trunks, with small whorled

leaves. There are several species not by any
means distinctly identified.

AsTEROPHYLLiTES. Only fragments have hi-

therto been obtained of this genus, which consist

of cylindrical stems, with short joints, about

near as broad as they are long, with small verti-

cillate leaves. They bear a close resemblance to

the calamites, only the longitudinal furrows are

not present on the stem. They were probably

dicotyledons. They are found occasionally in

the coal strata.

Stigmama Ficoides. This is, perhaps, the most
common and abundant plant composing the coal

seams, and has been early taken notice ofj and
described by many writers on the subject. It

appears, also, to differ so much from all known

vegetable productions of the present era, as to

merit the distinction of an entirely new class

of plants. From the numerous quantities of

this plant, which are found scattered among
the coal, shale, and accompanying sandstones

of the carboniferous series, there can be no
doubt that it was one of those vegetables
which have mainly contributed to the forma-
tion of coal, and on this account also, its struc-

ture and supposed habits merit particular at-

tention. The usual form in which the frag-
ments of this fossil are met with, is that of a

cylinder, more or less compressed, and generally
flatter on one side than the other; not unfre-

quently the flattened side turns in, so as to

form a groove. The surface is marked in quin-
cuncial order, with spots, or rather depressed
circles or arcolse, with a rising in the middle, in

the centre of which rising a minute speck is

often observable. From different modes and

degrees of compression, and probably from dif-

ferent states of the original vegetable, these

nreolse assume very different appearances; some-

times running into indistinct rima;, like the bark

of an aged willow ;
sometimes as in the shale,

impressions exhibiting little more than a neat

sketch of the concentric circles. It is supposed
that these circles are the marks of the attach-

ment of the peduncles of loaves; these leaves or

spines also appear to have been cylindrical, and

often of considerable length. Woodward long

ago remarked, that along the flattened orgi-ooved

side of the cylinder, there frequently ran an in-

cluded cylinder, which at one extremity of the

specimen would approach the outside, so as al-

most to leave the trunk, while at the other it

seemed nearly central. These internal cylinders
were frequently flattened from pressure. Occa-

sionally the specimens are found forked or

branched, and in one or two instances, a temii-

nal portion has been discovered when the point
was obtuse,

"
closing from a thickness of three

inches, to an obtuse point."

We have said that fragments only of the plant
are generally found, but several more entire and

perfect specimens have been discovered in the

Newcastle coal seams, by which the original

structure can be more accurately determined.

From these, it appears that the stigmaria, instead

of growing upwards and spreading out its arms
from a vertical trunk, was a prostrate plant, and
sent out its succulent cylindrical branches, which
were sometimes forked, from a central convex

cup or trunk.

2.T5.

stigmaria Ficoii^es.

The wood cut, which is an attempted restora-

tion of the original form of the plant, from the

various fragmentary views given of it, will point
out the mode of its growth.

In one specimen obtained from the Jarrow

colliery, Newcastle, the central trunk measures

three feet in diameter; fifteen arms, four of which
are distinctly branched, were counted on another

specimen, the lengths of the fragments of which
varied from four feet downwards. Steinham

calculates that these arms may have exceeded

twenty feet in length. To show the multitude of

these fossil plants, no less than fourteen stems

were discovered in Jarrow colliery, within a space
of 600 yards square. Huge masses of shalely

sandstone, dug out of the upper beds of the Craig-
leith quarries, near Edinburgh, have also exhi-

bited innumerable fragments of the stigmaria ;

and one block of several tons' weight examined

by us, appeared to contain a large plant with

its long arms and massy central cup several feet

in diameter. From a fragment of stigmaria
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preserved in the ironstone of Colelirookdale, the

following structure was apparent on sliced sec-

tions being made. The transverse section exhi-

bited a meshing, something like that of the coni-

fers, but with no concentric circles, and with the

medullary rays consisting rather of open spaces

Detween the other tissue, than of the common
niuriform tissue found in such places. The longi-

tudinal sections presented an assemblage of spi-

ral vessels of a very tortuous and unequal figure,

without any woody or cellular matter intermix-

ed. These formed a cylinder, which was sur-

rounded externally by a mass of organic mineral

matter, upon whose surface the peculiar mark-

ings of stigmaria were preserved, and which

enclosed a hollow cavity, altogether destitute of

mineral deposit. It would, therefore, appear,

that the stigmaria was a plant with a very thick

cellular coating or bark surrounding a hollow

cylinder, composed exclusively of spiral vessels,

and containing a rather thick pith ; and that the

plates of cellular tissue which preserved the com-

munication between the bark and the pith, were

of so delicate an organization, that they disap-

peared under the mineralizing process which

fixed the organic character of the woods. On
the whole, then, it appears that this curious and

unique specimen of ancient vegetation was a

prostrate horizontally spreading plant, with suc-

culent cylindrical branches, and, perhaps, leaves,

and that it belonged to the dicotyledonous divi-

sion, and, perhaps, was allied to the cactecB or

euphorbiacerB. The stapelias of the Cape of Good

Hope, and the carallumas of India, have a branch-

ing habit similar to that of stigmaria, but other-

wise their structure is different. Of rapid growth,
and frequenting probably a level, flat, and muddy
soil, with an elevated temperature, and abun-

dance of moisture, this plant appears admirably

adapted for forming those accumulations of car-

l)onaceous matter, of which we find the coal

lieds exclusively composed. From the state of

preservation in which the originally soft and suc-

culent portions of this plant are found, it appears

prettj' evident that it must have grown in the

situations, or very nearly adjoining to where it

now exists; or at all events, could not have been

far transported with any great agitation or vio-

lence. M. Steinhaur thus endeavours to explain
the probable manner in which these fossils have

been preserved.
" Annual decay, or an accumu-

lation of incumbent mud, having deprived the

trunks of the vegetating principle, the clay would
be condensed by superior pressure around the

dead plant, so as to form a species of matrix. If

this took place so rapidly, that the mould had
obtained a considerable degree of consistency
before the texture of the vegetable was destroyed

by putrefaction, the reliquium was cylindrical;

if, on the contrary, the new formed stratum con-

tinued to subside, while the decomposition was

going on, it became flattened, and the inferior

part might even be raised up towards the yield-

ing substance in the inside, so as to produce the

groove or crest on the under side, in the same

manner as the floor in coal works is apt to rise

when the measures are soft, and the roof and sides

have been secured. While the principal mass of

the plant was reduced to a soft state and gradu-

ally carried away or assimilated with mineral

infiltrated matter, the central pith being unsup-

ported, would sink towards the under side, and

this the more sensibl}^ when its texture was

most distinct, while its anterior extremity would

probably go into putrefaction with, and be lost

in, the more tender part of the plant. The mi-

neral matter introduced would now form an

envelope round the pith where this resisted

decomposition for a sufficient length of time ;

and when it was ultimately removed, if the sur-

rounding mass was still sufficiently pervious, be

also filled with argillaceous matter
;
or if it was

too much indurated, be left empty, which is the

case occasionally. The epidermis or external

integument of the vegetable appears to have

resisted decomposition the longest, as in many
cases it has been preserved from putrefaction in

the manner necessary to change it into coal; its

place more frequently, however, is occupied by
a ferrugineous micaceous film. It therefore ap-

pears that the original plants must have under-

gone a destruction by putrefaction, and the va-

cuities thus occasioned been very rapidly filled

up with mineral matter. From this, several

interesting conclusions may be drawn. The for-

mation of these strata from the deposit of water

is clearly ascertained ; also, that the argillaceous

strata in question must have been, when origin-

ally deposited,of nearly the same thickness as they
now are, as appears from the undisturbed position

of the vegetables, of w-hich they were once the bed

and are now the tomb. On the other hand, the

strata of coal or slate clay, appear to have origin-

ated from a great number of successive depositions,

which must have been of a very diluted consis-

tence when vegetation became extinct in the

plants, of which they now bear the impressions.

All these strata must be supposed to have been

successively at no great depth from the surface

of the water resting upon them, that these plants

might be supplied with air ; and the situation

in which they are found precludes the possibi-

lity of any motion of that sea sufficiently vio-

lent to disturb the bottom. The general diflFu-

sion of this, and several of the following species,

strongly suggests the belief, that all the coal

strata through which they are dispersed owe

their existence to a similar origin."

Favularia Tesselata. This fossil was found

in a bed of sandstone overlying the coal strata at

Garthen colliery, Denbighshire. One or two

other specimens have been found in other loca-
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lities, but the plant is comparatively rare. This

fossil is a mould of fine grained sandstone, and

Favularia Tesselata.

was about three feet long. It retains, on one

side, some of the carbonized vegetable substance

which also fills the cavities of many of the scars;

it is clearly and beautifully detached from the

enveloping sandstone on three sides, and some-

what flattened, so that a transverse section would

be an oval. The rows of scars run longitudin-

ally or parallel with the axis of the stem, with

perfect regularity, each row being separated by
a groove ;

the rows are narrower and more strong-

ly marked on the side, which, from its shape,

would appear to have been subjected to the least

pressure. The scars in the middle of the area

are somewhat club-shaped, tlie central lobe much

elongated, and very various in width, and not so

deeplysunk as the shorter lateral ones. There

is no indication of a central woody axis ; and it

appears to have been the stem of some plant, the

leaves of which were placed so close together,

that their bases, which were square, were in con-

tact. It was probably dicotyledonous, and per-

haps allied to sigillaria.

Ferns. There are numerous species of ferns

found in the carboniferous strata, most com-

monly in the shale forming the roofs of the coal

seams ; but also frequently in the sandstone and
fresh water limestone underlying the sandstone.

These ferns are often beautifully preserved, yet
as in the recent species, it is often diificult to

arrange and classify them. Like the other vege-
table fossils of the lower strata, they diff^er consi-

derably from recent genera and species, to which

they are naturally allied.

In the known numbers of existing plants, ferns

bear a very considerable proportion. Thus we
have about 1500 known ferns, and 4.5,000 phan-

erogamic plants, being in the proportion of 1 to

.30. In Europe, this proportion varies from 1"35,

to 1'80. In the tropics, the numbers are 1'36,

and 1'20. The circumstances most favourable

to the growth of these plants are humidity,

heat, and shade, and thus they find favourable

habitats in smaU wooded tropical islands, where

the surrounding ocean affords a constant supply
of moisture.

In the coal strata, fenis greatly predominate

over all other vegetables. The present ascer-

tained number is about 120 species, forming

nearly a half of the fossil flora. These species

ior the most part belong to the tribe of polypo-

diacea;. In the table already given, we have

inserted the genera, and the following figures

will give a sufficient idea of a few of the species.

237.

Pecopteris

heterophyllum.

phennpteria
dilatat.i.

In general, these ferns are most beautifully pre-
served in the shale, and especially in some kinds

of fresh water limestone, as that of Burdiehouse,
near Edinburgh. In the bituminous shale at

Wardie, near Edinburgh, some specimens of the

sphcnotcris affinis are so perfectly preserved, as to

admit of portions of the plant being taken up
entire, and pasted on paper like a recent fern.

Several fragments of the larger stems of arbor-

escent ferns are occasionally met with in the coal

strata.

Lycopodites Williamsonis, (see cut 238, fig.a.)

This fossil plant is very common in the oolite of

Scarborough. It appears to have been a creeping

plant, like the recent lycopodium clavatnm. The
stem is frequently branched, and concealed by the

base of the leaves, which are sessile, and of an

acute filiform shape ;
one or two strongly marked

ridges run up the centre of each leaf, which ap-

pear to be the edges of angles. The leaves ai-e

opposite, with frequently smaller ones interme-

diate. The surface of the stem is covered with

scales, apparently the base of leaves which have

lost their points. The stems are terminated by
a large oval head or cone, which is covered with

small hook-like processes, similar in form to the

leaflets, but smaller. Wlien the bituminous
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substance is destroyed, there are strongly marked
rhoniboidal spaces looking like scars. These

heads are rare, though the fragments of the plant
are in abundance. The fossils are much larger
in size than any recent allied species. In the

specimen figured in the cut, the cone is upon
the main stem, but cones are also found in the

lateral branches. These cones very much resem-

ble those described under tlie name of lepidos-

trobus, and the plants may have been similar.

Conifers. A considerable number of fossil

species of coniferse have been discovered, both

in the secondary and tertiary strata. It is only
within the last few years, however, that species

of the true coniferae, analogous to existing pines
and araucarias, have been identified in the coal

measures. Large trunks of trees have been

found in the sandstone strata, near Edinburgh,
OS well as in the Newcastle coal fields, which,
from the pecularity of their internal struc-

ture, leave no doubt of their having been of the

pine tribe. The peculiar structure of the coni-

fera;, has already been alluded to and illustrated

by the figure in Plate I. By these it will be

Been that the transverse sections of such woods,
in addition to the usual medullary rays and

concentric lines of annual growth, exhibit under

the microscope a system of reticulations, by
which they are distinguishable from all other

l)lants. In longitudinal sections again, a system
of vessels called discs, with central areola;, are

also visible, and these varj^ in the difl^erent ge-

nera, so as to afford data for the discrimination

of the araucarias from the other conifersc. This

discovery is due to the ingenuity and perseve-

rance of William Nicol, Esq. of Edinburgh.* In

some coniferte, the discs are in single, and in

others in double and triple rows. Throughout
the whole family of existing pines, where double

rows of discs occur, the discs of both rows are

placed side by side, and never alternate, and the

number of rows of discs is never more than two.

In the araucarias, the groups of discs are arranged
in single, double, triple, and sometimes quadru-

ple rows. They are generally smaller than those

in the true pines, about half their size, and in

the double rows, they always alternate with each

other, and are sometimes circular, but mostly

polygonal. Mr Nicol has counted a row of not

less than fifty discs in a length of the twentieth

part of an inch, the diameter of each disc not

exceeding the thousandth part of an inch
;

Ijut

even the smallest of these are of great size, when

compared with the fibres of the partitions bound-

ing the vessels in which they occur. A fossil

trunk of an araucaria was found in Craigleith

quarry, near Edinburgh, in 18.30. Another

mass twenty-four feet long, and three feet in dia-

meter, was partially exposed in the same quar-

•
FA'in. Pliil. Journal.

ries, in 1833, and a third in the Wardie quar-
ries in 1839. The longitudinal sections of these

trees exhibit a structure exactly similar to the

sections of the recent araucaria excellsa, that is,

there are small polygonal discs arranged in dou-

ble, triple, and quadruple rows, with the longi-
tudinal vessels.

Specimens of the coniferse are not uncommon
in the lias and oolite formations; and Brong-
niart has enumerated twenty species in the

tertiary strata. Branches of the araucaria, with

the leaves still adhering to them, have been found

in the lias of Lyme Regis.
A portion of the araucariaperegrina wasfound

in the lias of Lyme, Dorsetshire. It is a very

perfect specimen of a branch with the imbricated

leaves, which are larger and blunter than the a.

excelsa of Norfolk island, but in other respects re-

markably similar. Mr Nicol remarks, that in fos-

sil woods from the Whitby lias, where concentric

layers are distinctly marked on their transverse

section, the longitudinal sections have also the

structure of pines ;
but when the transverse sec-

tion exhibits no distinct annual layers, or has

them but slightly indicated, the longitudinal sec-

tion has the characters of araucai-ias. So also

those coniferte of the coal formation of Edin-

burgh and Newcastle, which exhibit the struc-

ture of araucaria in their longitudinal section

have no distinct concentric layers, whilst in the

fossil coniferte from the New Holland and Nova
Scotia coal field, both longitudinal and transverse

sections agree with those of the recent tribe of

pines.

a Lycopodites williamsonis.

c Triy:oiiofarpum noggerathii.

ec Carpolitlies conica.

g Lepidodendron ooccphala.

h Pinus priinoevn.

d Pinus c inarieusis.

/ ^^amin ovata.

lih Carpolitlies.

Fig. d\s s, cone oipinus canariensis, found in

tertiary strata in Spain, and apparently analo-

gous to pines at present growing in the Canaiy

islands.

Palms. Evident traces of the branches of palm
trees have been found in the coal formations, and

some fossil fruits, which bear a strong resem-

blance to the cocoa-nut and date, though of a

diminutive size, have been obtained in good pre-

servation from the Newcastle coal fields. (Fig.

c cut 238,) represents one of these fruits in
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our possession.
Several similar are also figured

m Lindley and Button's work from the same

locality, and are there designated trigonocarpim

Hoggerathii.
Palm leaves and stems are found

in great abundance, and in good preservation,
in

the upper, secondary, and tertiary beds; and in

the island of Shcppey, immense numbers of

palm fruits and others of tropical climates are

found associated with marine shells and fragments

of various woods. Fig. 6 is a cone bearing a

close analogy to that of the Scotch fir, only

smaller, and found in the oolite. Figs, e e and

h h, are also fruits resembling those of the palm

tribe.

CYCKDV.M. There are only two existing genera

of this family, cycas and zamia, natives of South

America, India, China, and New Holland, where-

as five fossil genera have been discovered, con-

taining about thirty species. These occur chiefly

in the secondary strata of the Has, oolite, and

chalk, and occasionally, though more rarely, in

the tertiary series. These plants seem to have

been the chief materials whence the pai-tial
beds

of lignite or brown coal have been formed. Of

this description is the coal of Cleveland Moor-

laud, near Whitby ;
of Brora in Sutherlandshire;

of Buckeberg, near Minden, in Westphalia.

The Bovey coal and lignite of ffiningen are found

in the tertiary strata. The amber which is

iound on the eastern shores of England, and on

the coasts of Prussia and Sicily, is supposed to

be a resinous exudation from the beds of lignite,

found in the tertiary strata. Fragments of fossil

gum wei'e found near London, in digging the

tunnel through the London clay at Highgate.
The cycadese form a beautiful family of

plants, and from their structure, assimilate in

many respects with palms, coniferse, and ferns.

T'he trunk of the cycadejE has no true bark,
but is surrounded by a dense case, composed of

persistent scales, which have formed the bases

of fallen leaves ; these, together with other

abortive scales, constitute a compact covering
that supplants the place of bark. The leaves

rise around a single cone like the pine apple, and

are pinnatifid ;
the fossil species appear to agree

with the recent in the following particulars of

structure: 1. By the internal structure of the

trunk, containing a radiating circle or circles of

woody fibre, embedded in cellular tissue. 2. By
the structure of tlieir outer case, composed of

persistent bases of petioles in place of a bark,
and by all the minute details in the internal

organization of each petiole. 3. By their mode
of increase, by buds protruding from germs in

the axilliE of the petioles.

A number of silicified fossil trunks of cyca-
dea3 are found in the isle of Portland, immedi-

ately above the surface of the Portland stone, and
l>elow the Purbeck stone. They are lodged in

the same beds of black mould in which tliov

grew, and are accompanied by prostrate tnmks

of large coniferous trees converted into flint, and

by stumps of these trees standing erect with

their roots still fixed in their native soil."*

239

Frond of pteropliylluin.

This cut represents a portion of a frond,

either of a zainia or pterophyllum, found in the

lias beds at Cromarty, in the north of Scotland.

The structure of the leaflets, which are of the

same breadth throughout, would indicate its

belonging to the species pterophyllum. (See

p. C53).

Fig. /, cut 2S8, represents a cone of the zamia,

as figured by Lindley and Ilutton, from the

greensand formations of England.
In a tertiary fresh water formation at CEnin-

gen. Professor Braun has enumerated thirty-six

species, chiefly dicotyledons, about two-thirds of

which belong to genera which still grow in that

neighbourhood, but their species diti'er and cor-

respond more nearly with those now existing in

North America, tlian with any otlier European

species. On the other hand, there are some ge-

nera which do not exist in the present flora of

Germany, and others not in Europe. Judging
from the proportions in which their remains

occur, poplars, willows, and maples, were the

predominating trees in the former flora of Qinin-

gen. Of two very abundant fossil species, one,

the populus latior, resembles the modern Cana-

dian poplar; the other the populus ovalis, re-

i-embles the balsam popular of North America.

The determination of the species of fossil willows

is more diflicult. One of these, the salix angus-

tifolia, may have resembled our present salix

viminalis.

Of the genus acer, one species may be com-

pared witli acer campestre, another with acer

pseudoplatanus ; but the most frequent species,

acer protensum, appears to correspond most

nearly with the acer dasyearpon of North Ame-
rica. To another species, related to acer negundo,
Mr Braun gives the name of acer trifoliatum. A
fossil species, liquidambareuropeum, differs from

the existing 1. styracifluum of America, in hav-

ing the narrower lobes of its leaf terminated by

* Auckland Gcol. Transact,
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longer points, and was tlie former representative

of this genus in Europe. Tlie fruit of this liquid-

arabar is preserved, and also that of two species

of acer, and one salix.

The fossil linden tree of CEningen, resembled

the modern large-leaved linden, t. grandiflora.

The fossil elm resembled a small-leaved form of

ulmus campestris.
Of two species of juglans, one may be com-

pared with the American j. nigra, the other with

j. alba, and like it, probably belonged to tlie

division of nuts with bursting external shells.

Among the scarcer plants, is a species of diospy-

ros; a remarkable calyx of this plant is pre-

served, and shows in its centre the place where

the fruit separated itself; it is distinguished from

the living diospyros lotus of the south of Europe,

by blunter and shorter sections. Among the

fossil shrubs are two species of rhamnus, one of

which resembles the r. alpinus, in the costation

of its leaf. The second and most frequent spe-

cies, r. terminalis, may, with regard to the

position and costation of its leaves, be compared
in some degree with r. catharticus, but differs

from all living species, in having the flowers

placed at the tips of the plant.

Among the fossil leguminous plants, is a leaf

more like that of a fruticose cytisus than of any
herbaceous trefoil.

Of a gleditchia, there are fossil pinnated leaves

and many pods; the latter seem, like the g. mona-

sperma of North America, to have been single-

seeded, and are small and short, with a long stalk

contracting the base of the pod.
With these numerous species of foliaceous

woods, are found also a few species of conifera?.

One species of abies is still undetermined;
l>ranches and small cones of another tree of this

family resemble the cypress of Japan.

Among the remains of aquatic plants are a

narrow-leaved potamogeton, and an isoetes, si-

milar to the i. lacustris now found in small lakes

of the black forest, but not in the lakes of Con-
stance.

The existence of grasses at the period when
this formation was deposited, is shown by a well

preserved impression of a leaf similar to that of
a triticum, turning to the right, and on which
the costation is plainly expressed. Fragments
of fossil ferns occur here, having a resemblance
to ptcris aquilina and aspidiura filix mas. The
remains of an equisetum, indicate a species re-

sembling e. palustre. Among the few undeter-
mined remains, are the five-cleft, and beautiful
veined impressions of the calyx of a blossom, !

which are by no means rare at CEningen. No
remains of any roaaceas have yet been disco-
vered.*

•
Biickland'a Qcology, p. 51 4.

CHAP. LVH.

rRACTICAL CULTURE OF PLANTS.

As soon as nations begin to emerge from the
rudest states of society, in wliich condition they
have lived by the chase, and the precarious sup-
ply of the natural productions of the earth, they
turn their attention to the cultivation of vegeta-
ble substances in fields and gardens. We accoi-

dingly find,, that tlie artiiicial culture of the
cerealia has been of such early invention, that

not only all historical traces of its origin are lost

in remote antiquity, but even the specific kinds
of grains thus changed by cultivation, or the

countries where they were really indigenous are

at the present day impenetrable mysteries. To

agriculture, horticulture in due time succeeded.

In warm climates, where fruits are produced in

a perfect state by the liberal hand of nature,

gardening, as a means of subsistence, was of minor

importance; whereas, in colder regions, the trans-

portation of useful fruits and vegetables, and their

careful culture by artificial means, have afforded

incalculable advantages to mankind.
We very early begin to read of gardens con-

structed both for pleasure and utility. The
hanging gardens of Babylon have been repre-
sented as romantic in point of situation, and

magnificent not only for their extent, but also

for the natural difficulties which were sur-

mounted in their construction. The useful had,

however, but little part in their design ;
and of

the less aspiring spots, which were made to mini-
ster to the wants of the people of that city by
the production of esculent vegetables, it has not
been thought necessary to say one word.
We have abundant reason for believing that

the Jews, during their existence as an indepen-
dent nation, were accustomed to cultivate fruits

in abundance, but no mention can be found of
the particular herbs and jilants which they
without doubt produced for their daily con-

sumption.
Our knowledge of the mode of gardening prac-

tised in the Chinese empire has been obtained at

periods of recent date
; yet, from what we know

of the inveterate pertinacity wherewith its inha-
bitants adhere to the customs of tlieir ancestors,
we are warranted in believing that the practice
of this art has been without any material altera-

tion for many centuries. Tlie learned Jesuits
Du Ilalde and Le Comte, who resided as mis-
sionaries in China, speak in commendation of

the manner in which the cultivation of culinary

vegetables is managed in that country, where,
indeed, the practice of horticulture appears to

have reached to considerable perfection, althougli
the scientific principles upon which it should be
founded are wholly unknown.



PRACTICAL CULTURE OF PLANTS. 667

It Is said tliat the lower orders of people in

some parts of Cliina, draw a chief part of their

nourishment from the produce of their gardens,
and that they are in possession of some garden
esculents which are peculiar to themselves. We
are indehted to China for several valuable addi-

tions to our flower-gardens, and among the rest

for various species of tlie Camellia, Poeonia, and
Hose ; and it is reasonable to suppose that the

same care would have been taken for the trans-

mission of seeds of new descriptions of esculents

had any such presented themselves.

In an empire comprehending so great a variety
of climate, the natural productions must doubt-

less be extremely varied, and the Chinese are

said to bo in the enjoyment of most of the fi-uits

and vegetables that are reared throughout Europe.
There is little that is worthy of remark in w hat

has been stated with regard to the methods cm-

ployed for the cultivation of their vegetable gar-
dens. Recent travellers have endeavoured to

tlirow an air of discredit upon the relations of

tlie learned men whose accounts have been al-

ready noticed. It is indeed, not impossible that

tliese reverend fathers may have endeavoured

to draw a little upon the credulity of their read-

ers
; but, on the other hand, it must be consi-

liered, that while our own intelligent country-
men who have been admitted within the borders

of the celestial empire have had their o]iportuni-
ties for observation limited to the time em-

ployed in the performance of a raj)id journey,

during which they were always watched by a

government escort, their precursors remained for

a considerable time in the country, and could

consequently examine things at their leisure and
in comparative freedom.

From the earliest times the Persians have been

great gardenei-s; but historians and travellers

liave only thought deserving of their notice gar-
dens which have been constructed for the plea-
sure of monarchs, or as proofs of their wealth

and power.
That the Greeks also took pleasure in horti-

cultural pursuits we have the direct testimony
of Theophrastus and Aristophanes. Flowers were

idways in great request among them. At con-

vivial meetings, at public festivals, and in reli-

gious ceremonies, the presence of these was always

required. To so great an extent was this use of

flowers carried, that artists were established in

Athens, whose sole occupation it was to compose
wreaths and crowns with flowers of difl^erent spe-

cies, each of which was understood to convey some

particular mythological idea.

The Romans, amid all their conquests, never

forgot to forward the useful arts of life, but car-

ried with them into other countries such as they

already possessed, while tliey showed themselves

to be willing learners of others which they found

establislied and which were new to themselves. .

It is fortunate for the interests of liumanity that

the benefits \\hich they thus became the means

of disseminating, were in their nature such as

would soften and repair the miseries occasioned

by the sword
;
and that these benefits have re-

mained to bless the countries which their armies

overran.

It may be supposed, that an art which waa

capable of ministering so greatly to their per-

sonal gratification as that of vegetable gardening,
would not be neglected by the Romans. Colu-

mella has given a very considerable list of culi-

nary plants which they possessed, and some of

these must have been both excellent and plentiful,

since he speaks of them as being esteemed both

by slaves and kings.
The more luxurious among the Romans were

accustomed to force vegetables, ani^ the emperor
Tiberius is said to have been so fond of cucum-

bers, that he secured by that means a supply for

his table throughout the year.

The kitchen-gardens of the modern Italians

contain nearly every vegetable that we possess ;

but their methods of cultivation are not such as

to afford them in that degree of perfection in

which we are accustomed to enjoy them, and to

which the climate would seem qualified to bring
them. The gardens of the peasants throughout
the Italian states are but scantily supplied, gourds
and Indian corn comprising nearly all which they
are made to contain. It is only in the gardens
attached to religious houses that horticulture is

pursued with any skill. In the labours of these

the friars themselves are accustomed to assist,

while in other situations in that country the

office of a gardener is commonly filled by one

who has had little or no instruction to fit him
for the employment.

Gardens are found universally throughout the

Netherlands, so that, to use the words of Sir W.
Temple,

"
gardening has been the common fa-

vourite of public and private men
;
—a pleasure

of the greatest, and a care of the meanest, and

indeed an employment and a possession for which

no man there is too high nor too low." There

is not a cottage to be seen which has not a gar-

den attached to it
;
and although this is some-

times exceedingly small, the high degree of cul-

ture which is bestowed upon it renders the spot

available for the comfort of the cottager's family.
Towards this desirable object every particle of

matter capable of ameliorating the soil is care-

fully collected and applied. From these circum-

stances, it may be readily supposed that the

Dutch are possessed of every firuit and escu-

lent vegetable that their climate is capable of

maturing.
In France, although gardens are not nearly so

universal as in Holland, they are still very gene-

rally met with, their characteristic quality being
t hat of neatness. This statement refers, however,
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more cojrectly to the noitliern than to the south-

ern division of tlie kingdom, wliere tlie cottagers'

gardens resemble much tliose of the Italian pea-

sants, as well in their careless mode of culture as

in the paucity of their contents. Nothing can

be objected against the system pursued by the

market gardeners who supply the French metro-

polis, and by wliose skill and industry many
vegetables are brought to a very luxuriant

growth.
In the north of Europe gardening is in general

a favourite pursuit, and the cottages of the pea-
sants are for the most part provided with a spot
of ground sufficient in extent to answer the

demands of their inmates. This is not so much
the case, however, in the Pi-ussian dominions.

Cabbages and potatoes form the greater part of

the produce^here obtained by the cottagers.
The gardens of the higher classes are very dif-

ferently managed, so as to produce vegetables in

great variety and abundance.

The art of gardening in Russia, in common
with many other useful pursuits, owes its origin
to Peter the Great. Previous to the reign of

this monarch, there was scarcely such a thing
known throughout the empire as a garden, and

the only culinary vegetables grown in the coun-

try were a few species of stunted kale. Even
now the use of gardens in that country is con-

fined to the great and wealthy of the land, and

their choice of culinary vegetables is but small.

A considerable improvement in this respect is,

however, visible of late years, during which time

many additions have been made to their kitchen-

gardens by different travellere.

Potatoes are now cultivated to some extent in

Russia, but they are of recent introduction, and
it was for some time difficult to induce the pea-

santry cither to cultivate or to eat them, for the

simple reason that they came recommended by
their lords, who were not unnaturally perhaps

suspected of some selfish or sinister motive in

that recommendation. Horticulture has attained

to a high degree of perfection in Russia under
the auspices of its princes and nobles, and it is

a curious fact that more pine-apples are grown
in the immediate vicinity of St Petersburgh,
than in all the other countries of continental

Europe.
In Poland, gardening was practised earlier than

in Russia, considerable progress having been

made in the art at the end of the seventeenth

century, during the reign of Stanislaus Augus-
tus. There is a very remarkable garden at War-
saw, known by the name of Lazenki. This was

formed, and the palace to which it was attached

was built, by the last king of Poland. Among
other curious and some very magnificent objects
in these gardens, are numerous pedestals ranged
in various situations, and upon these, instead of

sculptured statues, living human figures of both

sexes were placed on festal occasions. These

persons were dressed in classical costume, and
were taught to assume and maintain certain atti-

tudes in keeping with the characters they were

intended to represent.
It is to Spain that the rest of Europe is in-

debted for the introduction of many plants from

Jlexico, Chili, and Peru. Seeds were brought
from these regions, in the reign of Ferdinand the

Sixth, for the royal garden of Madrid, whence

their produce has been distributed. Spain is very
rich in cultivated fruits, so that some species are

made to fonn articles of external commerce
;
but

the same pre-eminence in garden cultivation docs

not now appear which was claimed for her by
Columella in the time of the Roman republic,
and which was probably as well deserved during
the dominion of the Moors. The oldest an<l

most extensive gardens now to be found in Spain
are of Moorish origin, and have once been ap-

pendages to the palaces of their Arabian kings.
The Chinampas, or floating gardens of Mexico,

are justly considered objects of the greatest

curiosity. The invention of these gardens is said

to have arisen out of the extraordinary situatioi

in which the Aztecs were placed on the conquest
of their country by the Tepanecan nation, when

they were confined in great numbers to the small

islands on the lake, and were driven to exercise

all manner of ingenuity in order to provide a

sufficiency of food for their sustenance. Hum-
boldt conjectures that the firet idea of these float-

ing gardens may have been suggested by nature

herself, seeing that,
" on the marshy banks of

the lakes of Xochimilco and Chalco the agitated

watei-s, in the time of the great floods, carry away
pieces of earth covered with herbs and bound

together with roots. The first Chinampas were

mostly fragments of ground artificially joined

together and cultivated." Following up this sug-

gestion, it would not be difficult, by means of

wicker-work formed with marine plants and a

substratum of bushes combined with tenacious

earth or clay, to construct similar gardens of

adequate dimensions. Upon these was placed
fine black mould sufficiently deep for the sus-

tenance of the plants which it was desired to

raise. The form usually given to these Chin-

ampas was quadrangular, and their size varied

from one hundred and fifty to three hundred

feet in length, with a breadth of from twenty to

seventy feet.

At first the use of these floating gardens was

confined to the growth of maize and other objects

of absolute necessity; but in the progress of

time, and when the Mexicans had shaken off

the yoke which rendered this restricted appi'o-

priation necessary, the owners of the Chinampas

applied themselves to the production of vegeta-
Ide luxuries, and grew fruits, and flowers, and

odoriferous plants, which were used for the
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enibtllisliment of their temples and the recrea-

tion of their nobles. Daily at sun-rise, according
to the Abbe Clavigero, were seen to arrive at the

city of Mexico, innumerable boats loaded with

various kinds of flowers and herbs, the produce
of these floating islands. The garden is some-

times seen to contain the cottage of the Indian

who is employed to guard a contiguous group of

gardens ;
and on each one there is commonly

erected a small hut, under which the cultivator

can shelter himself from storms or from the

intense heat of the sun. If it is wished to place
the garden in a different place, this is easily

eff'ected by means of long poles, or by rowers

placed in a boat to which the garden is fastened.

In the driest seasons the Chinampas are always

productive, and it is not difficult to renew the

powers of the soil by means of mud taken from

the bottom of the lake, and which is highly fer-

tilizing. One of the most agreeable recreations

afforded to the citizens of Mexico, is that of pro-

ceeding in small boats in the evening among
these gardens, the vegetation upon which is al-

ways in a state of luxuriance.

Floating gardens are maintained also on some
of the rivers and canals in China, where an ex-

cessive population produces the same effect as

that just mentioned as having resulted from the

oppression exercised upon the Aztecs by their

Tepanecan conquerors ;
and the inhabitants are

obliged to have recourse to every expedient for

increasing the means of subsistence.

Of those emigrants who under ordinary cir-

cumstances take up their permanent residence in

distant colonies, a large proportion is drawn from
the agricultural classes. It is natural that these

))eople should provide for their future comfort

by conveying with them seeds of various plants,
to the cultivation and use of which they have
been accustomed in their native land. Accord-

ingly we find, that in almost all places which
have been colonized from Europe, the introduc-

tion of such vegetables has been attempted, and
in this respect the condition of colonies frequently

presents a fair evidence of the progress of horti-

culture in the parent state.

The Dutch, who found at the Cape of Good

Hope no other fruits than the chestnut, a nut
like the wild almond and the wild plum, and no

culinary plants but a sort of vetch,* have ren-

dered that colony, as regards its vegetable pro-

ductions, one of the most interesting spots with
whicli we are acquainted. Here are to be seen

fruits and flowers, beautiful shrubs, and the most

magnificent trees, all collected together from

every climate and quarter of the globe, and all

flourishing in the greatest perfection.
Our colonists in New South Wales have natu-

ralized in that delightful climate nearly all the

* London's Encyclopse Jia of Gardening, p. 108.

culinary vegetables which are to be found in tliia

country, and in the market at Sydney some of

these are to be seen in a state of greater perfec-

tion than can be given to them in this climate-

The fruits of the Soutli of Europe are likewise

successfully cultivated, and pine-apples, toge-

tlier with many other productions of the tro-

pics, are raised witli as little trouble as atten<ls

the rearing of cucumbers and melons in this

country.
There are good reasons for believing that dur-

ing the time of their ascendancy in Britain the

Romans introduced various vegetable produc-

tions, together with the practice of their mode
of gardening. This art never, however, attained

to any degree of perfection in this country until

the latter end of the seventeenth century, and it

is probable that the greatest impetus which it

ever received was given by the establishment of

the Horticultural Society in 1805. By the exer-

tions of this association, full advantage has been

gained from the researches of travellers, and

powerful incentives offered for the experiments
of ingenious and scientific men.
At present, with the exception perhaps of

Holland, there is no country where the use of

gardens is so general as in our own. The hum-
blest cottage is frequently seen to be surrounded

by a small spot, whence may be drawn a whole-

some and agreeable variety for the frugal board

of the inhabitants; and even in towns, where
the power of vegetation is scarcely able to with-

stand the effects of the confined and noxious

atmosphere, a few yards of soil are often appro-

priated to the same purpose.
" The laborious journeyman mechanic," says

Mr Loudon,
" whose residence in large cities is

often in the air rather than on tlie earth, decorates

his garret window with a garden of pots. The
debtor deprived of personal liberty, and the pau-

per in the work-house, divested of all property
in external things, and without any fixed object

on which to place their affections, sometimes

resort to this symbol of territorial appropriation
and enjoyment. So natural it is for all to fancy

they have an inherent right in tlie soil, and so

necessary to happiness to exercise the affections

by having some object on which to place them."
Tlie practical objects of the cultivator of vege-

table substances, are—
1. To collect useful and ornamental plants

from the domains of nature, and from all quar-
ters of the world.

2. To adapt the soil, moisture, heat, and gene-
ral culture suitable to such plants, so that thev

may vegetate to the full extent of their powere.
3. By artificial means, such as blanching and

other processes, to change the nature and juices
of plants, whereby they are rendered more escu-

lent.

i. To produce new sorts or varieties of natural
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epecies, by engrafting, budding, and other pro-

cesses.

Soil. Tlie soil which covers the surface of

the earth, is composed of tlie pulverized matter

of the different rocks, the primary ingredients
of which are silex, alumina, lime, magnesia, iron,

and a few otlier salts. This is called the pri-

mary soil, and according as either of the com-

ponent ingredients preponderates, it may be

sandy, clayey, calcareous, ferruginous, saline.

The soil also contains a greater or less proportion
of vegetable remains, such as the decomposed
leaves and trunks of trees, or tlie peaty remains

of cryptogamic and other marsli plants. Some

soils, indeed, are almost entirely composed of

vegetable remains, and constitute the ricli dark

mould, which, duly diluted, is esteemed the most

fertile for the growtli of vegetables. Some

])lants, however, thrive best in one kind of soil,

and some in another. The object of the culti-

vator tlien, and es])ecially of tlie horticulturist,

is to adapt his soil for t!ie particular kinds of

])Iants he wishes to rear in perfection. Hence,
the preparation of artificial soils. It is doubted

by many, whether the pure earths afford any
nourishment to plants ;

at all events, they enter

but very sparingly into their composition. They
serve, however, as a medium by which water,

cai-bon, and some of the gases, are conveyed into

tlieir juices, and also as a convenient means by
wliicli the fibrous or bulbous roots are attached

to, and held fimi and stationary in, the ground.
The tnie nourishment of plants is water and

decomposing organic matter, whether vegetable
or animal. The constituent parts of the soil

which give tenacity and coherence, are the

minutely divided particles, and they possess this

power in the greatest degree if tliey be alumin-

ous.

If the silicious or sandy particles are in excess,

however, sterility is tlie consequence. Neitlier

must the soil be too much comminuted
; a cer-

tain proportion of coarser particles seems to be

requisite. No one ingredient should be in excess

in any fertile soil, not even an excess of organic
matters : so that the best soil for general pur-

poses is that where an equable admixture of the

general ingredients is present, with a portion of

the particles in a state of minute comminution.

Much of the fertility of soils depends upon
their power of absorbing moisture from the air.

When this power is great, the plant is supplied
with moisture in dry seasons, and the effects of

evaporation during the sunshine is compensated
by the absorption of moisture at night. Stiff

clayey soils wliich absorb a great proportion of

rain-water are not, however, the best suited for

absorbing it in dry weather, as the surface be-

comes hard and separates into deep fissures, whicli

assist the evaporating effects from the interior.

The best absorbing soils are those in which

there is a due admixture of sand, clay, and lime,
with animal or vegetable matter, and of a loose

and light texture, freely permeable to the air

and moisture.

Carbonate of lime, and animal and vegetable

matter, are highly useful in this respect to soils:

they impart an absorbent power without giving
the soil too great tenacity. The absorbent

power of soils ought to be adapted to the cli-

mate. In moist climates, a sandy light soil will

be more productive than a deep clayey one, and
the contrary. The subsoil also lias a consider-

able effect in modifying the quantity of mois-

ture. Shallow soils, situated on rocky ground,
soon lose their moisture, while deep clay subsoils

retain it for a long time.

Some soils absorb heat much more quickly
and copiously than others, and also retain their

heat longer. Black and brown mould has this

property, while lighter clays and chalky soils

are less absorbent of heat, the former giving it

out again sooner than the latter.

Marshy soils, exposed to inundations and to

continual evaporation, are colder and more un-

genial than dry lands. The elevation above the

sea level has also a very great effect on the tem-

perature and on the growth of plants.

Digging, ploughing, and pulverizing the soil,

and exposing the surface to the action of the

summer sun and the winter's frost, are highly
useful operations, by which the tenacity of stiff

soils are overcome, weeds and insects are destroy-

ed, and a quantity of air is admitted into its par-
ticles.

The rotation of crops is a well known prac-
tice among all vegetable cultivators. In order

that vegetables may thrive vigorously, and be-

come productive, it is necessary that their locali-

ties should be changed every other year. This

is the case with the grains and many other plants,

but does not take place with all vegetables, nor

trees which are long lived. At one time it was

supposed that vegetables exhausted the nutritive

particles of the soil, if grown too long on one

spot, and thus required a change ;
but as other

vegetables requiring precisely the same kind of

nutrition, are found to grow perfectly well if

planted in succession to their predecessors of

another kind, this theory was not deemed tena-

ble. The prevailing theory now is, that plants

give out from their roots an excrementitious

matter, which, though noxious to individuals of

the same species, may not be so to other fami-

lies of plants. The experiments of M. Macaire

demonstrate that plants do excrete noxious mat-

ters from their roots, perhaps analogous to the

excrementitious matter of animals.*

Manure. The use of manure is to afford a

supply of nutritive matter to plants. It has

• Ediu. rUilosoiih. Journal, No. 28, p. 21.'!.
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been previously stated, tliat the elementary con-

stituents of all vegetable bodies consist of oxy-

gen, hydrogen, and nitrogen gases, with carbon,

and a few of the earthy salts, and it must be

evident that substances furnishing these ele-

mentary matters, and in a condition best suited

for absorption by the organs of plants, are those

best adapted as manures.

Animal and vegetable substances in a state of

decomposition, and some earthy and saline mat-

ters, constitute the ditferent kinds of manure.

•According to the experiments of Sir H. Davy,*
all substances entering into the composition of

vegetable manure or food, must be in a state of

fluiditj', or in the form of gas or air. The

great object, therefore, in the application of

manure, should be to make it afford as much solu-

ble matter as possible to the roots of the plant,
and that in a slow and gradual manner, so that

it may be entirely consumed in forming its soft

and organized parts.

IMucilaginous, gelatinous, saccharine, oily and
extractive fluids, carbonic acid, and water, ai-e

substances that, in their unchanged state, con-

tain almost all the principles necessary for the

life of plants ; but there are few cases in which

they can be applied as manure in the pure form,
and vegetable manures in general contain a great
excess of fibrous and insoluble matter, which
must undergo chemical change before it can be-

come the food of plants. The nature of the che-

mical changes in these substances may thus be

briefly stated. If any fresh vegetable matter
which contains sugar, mucilage, starch, or other
of the vegetable compounds soluble in water,
be moistened and exposed to air, at a tempera-
ture from 55° to 80°, oxygen will soon be ab-

sorbed, and carbonic acid formed, heat will be

produced, and elastic fluids, principally carbonic

acid, gaseous oxide of carbon, and hydro-car-
bonate, will be evolved

; a dark-coloured liquid,
of a slightly sour or bitter taste, will likewise be
formed

;
and if the process be suffered to con-

tinue for a time sufiiciently long, nothing solid

will remain, except earthy and saline matter,
coloured black by charcoal. The dark coloured
fluid formed in the fermentation always contains
acetic acid, and when albumen or gluten exists

in the vegetable substance, it likewise contains
volatile alkali. In proportion as there is more
gluten, albumen, or matters soluljle in water in

the vegetable substances exposed to fermenta-

tion, so in proportion, all other circumstances

being equal, will the process be more rapid.
Pure woody fibre alone undergoes a change very
slowly, but its texture is broken down, and it

is easily resolved into new aliments, when mixed
with substances more liable to change, contain-

ing more oxygen and hydrogen. Volatile and

*
Agricultural Chemistiy.

fixed oils, resins, and wax, are more susceptible

of change than woody fibre, when exposed to

air and water, but much less liable than the

other vegetable compounds ;
and even the most

inflammable substances, by the absorption of

oxygen, become gradually soluble in water.

Animal matters in general are more liable to

decompose than vegetable substances, oxygen is

absorbed, and carbonic acid and ammonia formed

in the process of their putrefaction. They pro-

duce foetid compound elastic fluids, and likewise

azote ; they afford daik coloured acid and oily

fluids, and leave a x'esiduum of salts and earths,

mixed with carbonaceous matter.

The principal substances which constitute the

different parts of animals, or which are found

in their blood, their secretions, or their excre-

ments, are gelatine, fibrin, mucus, fatty, or oily

matter, albumen, urea, uric acid, and other

acid, saline, and earthy matters.

Whenever manures consist principally of mat-

ter soluble in water, it is evident that their fer-

mentation or putrefaction should be prevented
as much as possible, and the only cases in which

these processes can be useful, are when the man-
ure consists principally of vegetable or animal

fibre. The circumstances necessary for the pu-
trefaction of animal substances, are similar to

those requii'cd for the fermentation of vegetable
matters—a temperature above the freezing point,
the presence of water, and of oxygen, at least in

the first stage of the process. To prevent man-
ures from decomposing, tliey should be pre-
served dry, defended from the contact of air,

and kept as cool as possible. Salt and alcohol

appear to owe their power of preserving animal

and vegetable substances to their attraction for

water, by which they prevent its decomposing

action, and likewise to their excluding air.

We shall here enumerate a few of the different

kinds of manures. All green succulent plants
contain saccharine or mucilaginous matter, with

woody fibre, and readily ferment. Such should

therefore, if intended for manure, boused as soon

as possible after their death. Hence the advan-

tage of digging in green crops, whether natural

or sown on purpose; they must not, however, be

turned in too deep, otherwise fermentation will

be prevented by compression and exclusion of

air. Green crops should be dug in, if it be pos-

sible, when in flower, or at the time the flower

is beginning to appear ;
for it is at this period

that they contain the largest quantity of easily
soluble matter, and that their leaves are most
active in forming nutritive matter. Green crops,
bind weeds, or the parings of hedges or ditches,

require no preparation to fit them for manure,
nor does any kind of fresh vegetable matter,

The decomposition slowly proceeds beneath the

soil, the soluble matters are gradually dissolved,
and the slight fennentation which goes on,
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checked by tlie Wiint of a free comiminication of

ttir, tends to render the woody fibre soluble,

without occasioning the rapid dissipation of

clastic matter. When old pastures are broken

up and turned into garden ground, not only has

the soil been enriched by the death and slow

decay of the plants which have left soluble niat-

tera in the soil, b\it the leaves and roots of the

grasses living at the time, and occupying so large
a part of the surface, afford saccharine, mucila-

ginous, and extractive matters, which become

immediately the food of tlie crop, and from tlieir

gradual decomposition afford a supply for suc-

cessive years.

Rape cake and lintseed caTce contain a large

quantity of mucilage, some albuminous matter,
and oil. This kind of manure should be used

recent, and kept as dry as possible before it is

applied.
Malt dust consists chiefly of the incipient

germ which is separated from the grain, in the

process of turning and drying the malt. It is

a strong manure, probably from containing a

portion of saccharine matter, and, like the last,

should be used in its recent and dry state.

Sea weeds. The different kinds oifuci, aJg(f,

and conifer/B are largely employed as manures

on the sea coasts of Britain and Ireland. In the

north of Scotland and Orkney islands, the sea

tang (fucus digitatus,) is genei'ally used on

account of its greater substance. When driven

on shore by tlie winter storms or gales of spring,

it is collected and laid on the land, and then

ploughed down. It is a powerful manure, but

its benefits do not extend beyond one, or at most

two seasons. By dilution in water, the fuci

yield a large proportion of mucilage and by dis-

tillation water, but no ammonia; tlie residue

contains carbonaceous matter, with sea salt and

carbonate of soda. Sea weed is sometimes suf-

fered to ferment before it is used, but this pro-

cess seems wholly unnecessary, for there is no

fibrous matter rendered soluble in the process,

and a part of the manure is lost. The best me-

thod is to use it as fresh as it can be procured.

Some sea weed which had been fermented, so as

to have lost about half its weight, afforded less

tlian one-twelfth of mucilaginous matter
;
from

which it may be fairly concluded, that some of

this substance is destroyed in fermentation.

Peat earth. This substance remains for years

exposed to water and air without undergoing

change, and in this inert state yields little or no

nourishment to plants. Mere woody fibre will

not decompose, uifless some substances are mixed

with it, wliich act the same part as the muci-

lage, sugar, and extractive or albuminous mat-

ters with which it is usually associated in herbs

and succulent vegetables. Thus, a mixture of

common farm-yard dung and peat earth will

ferment readily, or any otlier species of putres-

cible substance will answer the same purpose.
One part of dung is thus found to promote the

fermentation of three parts of peat. In cases in

which living vegetables are mixed with the peat,

the fermentation will be more readily effected.

Tanners' spent bark, wood shavings, or other

vegetable fibre, will probably require as much

dung to bring them into fermentation as tlic

worst kinds of peat. Woody fibre may also be

pre|)ared so as to become a manure by the action

of lime.

Wood ashes imperfectly formed, that is, con-

taining much charcoal, are said to have been used

with success as a manui'e, A part of their effects

maybe owing to the slow and gradual consump-
tion of the charcoal, which seems capal)le under

other circumstances than those of actual combus-

tion, of absorbing oxygen so as to become carbonic

acid. Yeast is one of the most powerful and

durable of manures, but from its expense can of

course be little used in this way. It imparts a

very vivid green to auriculas.*

Animal manures. These substances in gene-
ral require no chemical preparation to fit them
for the soil. The great object is to blend them
with the earthy constituents in a proper state of

division, and to prevent their too I'apid decom-

position. Horses, dogs, or other large animals

that have died, sliould be covered up with five or

six times their bulk of soil, mixed with one part

of lime, and allowed to decompose in this way
for a few months, till the soil is impregnated

^Yitll fertilizing juices. At the time of digging

up this dunghill, the addition of a little quick-
lime will destroy the nauseous smell.

Fish. These also afford a rich manure, and

should be applied to the ground as soon as pos-

sible, as their decomposition is more rapid than

that of land animals. The quantity, however,

should be limited.

A. Young records an experiment, in which

herrings spread over a field and ploughed in for

wheat, produced so rank a crop, that it was en-

tirely laid before harvest. The refuse of pil-

cherds are used in Cornwall, mixed with sand

and soil ;
and in Lincolnshire and other marshy

counties of England, the common stickleback,

found in abundance in the shallow waters, is

used for a similar purpose.

Bones of animals are now much used as a

manure both in England and Scotland, and their

use is spreading rapidly over the continent.

They are ground in a mill, and reduced to .i

coarse powder, and then strewed on the soil.

Tliis substance is best adapted for a dry soil.

Jlom, hair, and the refuse of skin and Icatlier

manufactures, are all useful manures.

Urine, Hood, and other liquid animal matters,

if preserved in pits or boxes, also prove highly

* Luudoii.
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stimulating food for vegetables. To this may be

added, the excrements of animals. Horse and
cow dung is usually allowed by practical agri-

culturists to ferment and rot before it is applied
to the land ; though Sir II. Davy, on chemical

principles, recommends all such to be used in a

recent state. The dung of birds, especially of

those that feed on animal matter, is reckoned

highly stimulating manure.

Li7ne. Calcareous and saline matters ai'e much

employed in vegetable culture.
" Some inquirers," says Sir H. Davy,

"
adopt-

ing that sublime generalization of the ancient

philosophers, that matter is the same in essence,

and that the different substances considered as

elements by chemists, are merely different

arrangements of the same indestructible particles,

have endeavoured to prove, that all the varieties

of the principles found in plants may be formed

from the substances in the atmosphere, and that

vegetable life is a process in which bodies, that

the analytical philosopher is unable to change
or to form, are constantly composed and decom-

posed. But the general result of experiments
are very much opposed to the idea of the com-

position of the earths, by plants from any of the

elements found in the atmosphere or in water,

and tliere are various facts contradictory to the

idea." Jacquin states, that the ashes of glass-

wort, (saUola soda,) when it grows in inland

situations, afford the vegetable alkali ;
when it

grows on the sea-shore, where compounds which
»fford soda are more abundant, it yields this

alkali. Duhamel found that plants which usu-

ally grow on the sea-shore, made small progress
when planted in soils containing little common
salt. The sun-flower, when growing in lands

containing no nitre, does not afford that sub-

stance, though, when watered by a solution of

nitre, it yields nitre abundantly. The table of

De Saussure shows that the ashes of plants are

similar in constitution to the soils in which they
have vegetated. TJiis philosopher made plants

grow in solutions of different salts, and he ascer-

tained, that in all cases certain portions of the

salts were absorbed l)y the plants, and found

unaltered in their organs. Even animals do not

appear to possess the power of forming the alka-

lies and earthy substances. Dr Fordyce found

that when canary birds, at the time tliey were

laying eggs, were deprived of access to carbonate

of lime, their eggs had soft shells. Yet, accord-

ing to the chemical analysis of Dr Marcet, the

quantity of phosphate and carbonate of lime

found in the bones of the chick, is much more
than that previously existing in the contents- of

the e^^, or the loss sustained by the shell.

Lime, froni its strong attraction for carbonic

acid and moisture, may thus also be beneficial,

by affording a supply of both these to plants.

Lime exists in nature, and in the soil, in a state

of combination witli carbonic acid. Limestone,

however, before it can be rendered friable, must

first be burnt and reduced to a quick or caustic

lime. In this state, on the addition of water,

it readily pulverizes, and greedily absorbs car-

bonic acid from the atmosphere. Very few

limestones or chalks, however, are pure, the

primary marbles and calcareous spars being the

exception. Clay, flint, magnesia, iron, and other

salts, are in greater or less quantity found mixed

in limestones. Slacked lime is a combination

of lime with about a third of its weight of water,

and is called a hydrate of lime, and when this

hydrate becomes, by exposure to air, a carbon-

ate, the excess of water is expelled. When

freshly burned or slacked lime is mixed -with

any moist fibrous vegetable matter, there is a

strong action between the lime and the vegetable

matter, and they form a kind of compost toge-

ther, of which a part is usually soluble in water.

By this kind of operation, lime renders matter,

which was before comparatively inert, nutritive;

and as charcoal and oxygen abound in all vege-
table matters, it becomes, at the same time,

converted into carbonate of lime. Jlild lime,

powdered limestone, marls, and chalk, have no

action of this kind upon vegetable matter
; they

destroy ^^orms and other tender-skinned vermin,
and they prevent the too rapid decomposition ol

substances already dissolved, but in other re-

spects their operations are different from that of

quick lime. Lime, marls, and even shell-sand,

produce wonderful effects on peat soils, by
absorbing the gallic acid which they contain,
and promoting the decomposition of the woody
matters.

All soils having a deficiency of calcareous

earth, and which do not effervesce with ncids,

are improved by lime, either mild or quicklime.

Sandy soils are improved more than clay. When
a soil deficient in calcareous matter contains

much soluble vegetable manure, the application
of quick lime should always be avoided, as it

either tends to decompose the soluble matters,

by uniting to them carbon and oxygen, so as to

become mild lime, or it combines with the

soluble matters, and forms compounds, liaving

less attraction for water than the pure vegetable
substance. The case is the same with regard to

most animal manures, but the operation of the

lime is different in different cases, and depends

upon the nature of the animal matter. Lime
forms a kind of insoluble soap with oily matters,
and then gradually decomposes them, by sepa-

rating from these ox^-gen and carbon. It com-
bines likewise with the animal acids, and proba-

bly assists their decomposition, by extracting
carbonaceous matter from them, combined witli

oxj-gen, and consequently it must render them
less nutritive. It tends to diminish likewise

the nutritive powers of albumen from the same
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causes, and always destroys, to a certain extent,

the efficacy of animal manures, either by com-

bining with certain of their elements, or by

giving to them new arrangements. Lime should

never bo applied with animal manures, nnless

they are too rich, or for the purpose of prevent-

ing noxious effluvia. It is injurious when mixed

with common dung, and tends to render the

extractive matter insoluble ;
and with almost

all soft animal and vegetable substances, lime

foiTns insoluble composts, and thus destroys their

fermentative properties. Such compounds, how-

ever, exposed to the continued action of the air,

alter in course of time, the lime becomes a car-

bonate, and the animal and vegetable matter

enter by degrees into new compounds suited for

vegetable nourishment. In this view, lime pre-

sents two great advantages for the nutrition of

plants ;
the first, that of disposing certain inso-

luble bodies to form soluble compounds ;
the

second, that of prolonging the action and nutri-

tive qualities of substances beyond the tenn,

during which they would be retained, if these

substances were not made to enter into combina-

tion with lime.

Impure lime, where the mixture is clay or

silex, is lessefficacious in proportion to theadmix-

ture, but these substances are not deleterious.

Magnesia, on the other hand, has been deemed

hurtful to corn crops, although it may be found

advantageous in mixing with peat soils. Car-

l)onate of magnesia is deemed a useful constitu-

ent of soils.

Gt/psum, orsulphate of lime,has been sometimes

npplied as a manure, but the exact nature of its

effects has been a subject of controversy. It has

been supposed by some persons to act by its

power of attracting moisture from the air
; but

this agency must be apparently insignificant.

When combined with water, it retains that fluid

too powerfully to yield it to the roots of the

plant, and its adhesive attraction for moisture is

inconsiderable ; the small quantity in which it is

used is also a circumstance hostile to this idea.

It has been erroneously said, that gypsum assists

the putrefaction of animal substances and the

decomposition of manure. The ashes of saint-

foin, clover, and ryegrass yield considerable quan-
tities of gypsum, and for such crops it is well

suited. The reason why gypsum is not generally

efficacious, is probably because most cultivated

soils contain it in sufficient quantities for the use

of the grasses. In the common course of culti-

vation, gypsum is furnished in the manure, for

it is contained in stable dung, and in the dung
of all cattle fed on grass, and it is not taken up
in corn crops, or crops of peas and beans, and in

very small quantities in turnip crops ;
but where

lands are exclusively devoted to pasturage and

hay, it will be continually consumed.

Phosphate of lime is a compound part of ani-

mal and vegetable bodies; it is insoluble in pure

water, but is soluble in water containing any
acids. It constitutes the greater part of calcined

bones. It exists in most exerementitious sub-

stances, and is found both in the straw and grain

of wheat, barley, oats, and rye, and likewise

in beans, peas, and tares. Phosphate of lime is

generally conveyed to the land in the composi-
tion of other manure, and it is probably neces-

sary to corn and other crops.

Wood ashes consist chiefly of potass united to

carbonic acid
;
and as this is found in almost all

plants, its efficacy as an ingredient of the soil

is obvious.

Common salt, which is a chloride of soda, is also

occasionally used as a manure. According to

Sir John Pringle, salt in small quantities assists

the decomposition of animal and vegetable mat-

ter.

Soot contains ammoriia, an empj'reumatic oil,

and carbon or charcoal; it thus affords a power-
ful manure. On the whole. Sir H. Davy is of

opinion, that except the ammoniacal compounds,
or the compounds containing nitric, acetic, and

carbonic acid, none, of the saline substances can

afford, by decomposition, any of the common

principles of vegetation. The alkaline sulphates,

and the earthy muriates, are so seldom found in

plants, or are found in such minute quantities,

that it never can be an object to apply them to

the soil. 1'he earthy and alkaline substances

seem never to be formed in vegetation, and there

is every reason to believe, that they are never

decomposed ;
for after being absorbed, they are

found in the ashes. The metallic bases of these

cannot exist in contact with aqueous fluids, and

these metallic bases, like other metals, have not

as yet been resolved into any other forms of

matter by artificial processes. They combine

readily with other elements, but tliey remain

indestructible, and can be traced undiminished

in quality through their diversified combina-

tions.

The fermenting substances used in forming
hot beds are, statde litter or dung in a recent or

fresh state, tanner's bark, leaves of trees, grass,

and the herbaceous parts of jilants generally.

Stable dung is in the most general use for form-

ing hot beds, which are square masses of this

dung after it has undergone violent fennentation.

Tanners' bark is only preferred to dung, because

the substance which undergoes the process of

putrid fermentation requires longer time to

decay. Hence it is found useful in the baik

pits of hot houses, as requiring to be seldomer

removed or renewed than dung, or any other

known fermentable substance that can be pro-
cured in equal quantity. Leaves, and especially
oak leaves, come tlie nearest to bark, and have
the additional advantage, that when perfectly
rotten like dung, they form a rich mould or
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excellent manure, whereas rotten tanners' bark
is found rather injurious than useful to vegeta-

tion, unless well mixed with lime and earth.

In preparing manures for hot beds, the object
is to modify the excessive heat generated in the
first process of fermentation. For this purpose,
a certain degree of moisture and air in the fer-

menting bodies are requisite; and hence, they
require to be turned over frequently, and a sup-
ply of water given when the process appears
retarded for want of it, or water and rain

excluded when the fermentation is too languid,
in consequence of a chill state of the mass. Uc-
cent stable dung generally requires to lie a month
in ridges or beds, and to bo turned over in that
time tlirice before it is fit for cucumber beds of
the common construction

;
but for common beds,

three weeks, a fortnight, or less, will suffice, or
no time at all need be given, but the dung formed
at once into linings. Tan and leaves require in

general a month, liut much depends on the state

of the weather and the season of the year. Fer-
mentation is always most rapid in summer, and
if the materials are spread abroad during frost,
it is totally impeded. In winter, the process of

preparation generally goes on under cover from
the weather in the back shades, which situation
is also the best in summer, as full exposure to
the sun and wind dries too much the exterior
surfacs

; but when sheds cannot be had, it will

go on very well in the open air. A great deal
of heat is undoubtedly lost in the process of fer-

mentation, and some cultivators have recently
devised plans to turn it to some account, by fer-

menting dung in vineries which are just begin-
ning to be forced, or in vaults under pine pits
or plant stores.

Sowing seeds. After the soil is properly dry
and pulverized the seeds are deposited, and this
should always be done in dry weather, for a dry
soil is especially requisite for covering in the seeds.
Small seeds are sown in greater or less quantity,
according to the kind. Some are planted singly,
as beans, potatoes ; and the depth at which they
are covered in, much depends upon the kinds of

plants. Some seeds require a mere spi-inkling
of earth, others have to be covered up with one,
two, or three inches of mould, especially if

planted at times when frost occurs. In general,
however, as gei-mination requires air and heat,
the seeds should not be more than covered with
the soil.

fVaterivg. This process is often necessary,
especially in horticulture, as a means of nourish-
ment to growing plants, especially as a support
to newly transplanted vegetables, and for clean-

ing the leaves and destroying insects. Water
should never be thrown over the leaves of

plants when the sun shines. Indeed, watering

*
Loudt^n's Enry. of Gardening.

should always be practised either in the evening
or the morning, as during sunny days, the sud-

den evaporation of water causes a chill which
is fatal to vegetation.

North and east winds, which are generally chill

and dry, are most inimical to vegetation, and

during such times, plants in the open air should
be watered with circumspection. The process
should be done in the evening, and shelter or

matting put over tender plants. While south
and westerly winds prevail, even although no
rain should fall, vegetables are not in such need
of water, as the air at those times is full of mois-

ture, and the soil readily absorbs this fluid from
the air. In transplanting vegetables, a liberal

supply of water is necessary, and they should bo
shaded from the sun ; a glass bell or a close

frame put over such plants, serves to prevent
too great an evaporation from their leaves, and

gives time for the roots to resume their action.

In large rooted and hardy plants, the superflu-
ous and bulky parts, and even portions of the

small rootlets, may be dressed away ; but in

transplanting smaller and more delicately rooted

plants, the minute fibres should be carefully

preserved, and placed in a natural position

among the soft mould. It is in the action of

these rootlets chiefly, that the vigorous growth
of the plant depends. In transplanting into

pots, the general practice is, to begin with the
smallest-sized pot, and gradually to transplant
into others larger, as the plant advances, and as

the object may be to produce a large or a small

plant. In the case of balsams and tender annuals
this may require to be done three or four times
a month, till the plant has attained its full size;
in the case of heaths, not more than once a year
or seldomer.

Prmiing is the amputation of branches of trees,
in order to repress too great growth, and to

direct the sap to other branches. Of two adjoin-
ing and equal sized branches of the same tree, if

the one be cut off, that remaining will profit by
the sap which would have nourished the other,
and both the leaves and the fi-uits which it may
produce, will exceed their natural size. If part
of a branch be cut off which would have car-
ried a number of fi-aits, those which remain will
sit or fix better, and become larger. The objects
of pruning them may be the promotion of

growth and bulk, lessening bulk, modifying
form, promoting the formation of blossom buds,
enlarging fniit, adjusting the stem and branches
to the roots, renewal of decayed plants or trees,
and removal or cure of diseases.

Grafting. This is a process applicable to all

trees and shrubs, and even smaller plants, and
consists in inoculating or joining one branch of
a species to another, and thus producing a varict v
different from either. A grafted tree consists of
two parts, the scion and the stock. The scion



676 HISTORY OF THE VEGETABLE KINGDOM.

is a part of the living vegetable, which united

or inserted in a stock identifies itself with it,

and grows tlicn as on its natural stem and roots.

The scion and stock must he either of identical

species, or of the same genera, or genera of tlie

same natural family, otherwise the graft will

not succeed. It was fonnerly a popular opinion
that any scion would succeed on any stock.

Thus Pliny, VaiTo, and Columella, speak of

apples and vines grafted on elms and poplars ;

and Evelyn mentions, that he saw a rose grafted
on an orange tree in Holland. The ancients

acknowledge, however, that such grafts were of

very short duration ; and Professor Thouin re-

marks, that the result of numerous experiments
made by him, proves that if any one of these

gi-afts seems at first to succeed, they all perish
in a very short period.
The periods of the movement of the sap in

different species of trees, the permanence, or time
of falling of their leaves, and the periods of

maturation and qualities of the fruits, are cir-

cumstances to be taken into consideration in

making grafts.

Grafting may be performed on all herbaceous

vegetables with solid stems. Georgina roots

are frequently grafted in this country; and in

France, melons have been grafted on cucumbers,
love apples on potatoes, and cauliflowers on cab-

bages.

Grafting may be performed with scions of the

current year's shoots, or with those of several

years growth. The stock does not change the

character of the species of the scion which may
be grafted on it, although it materially affects

the quality of the fruit. Some kinds of stocks
are more adapted for grafting than others. The
great art of grafting is to unite exactly the inner
bark of the scion with the inner bark of the

stock, and thus to keep them in contact, till a
union takes place.

Whip or tonffiie grafting. To effect this pro-
cess in the most perfect manner, it is desirable

that the top of the stock and the extremity of
the scion should be of equal diameter. Hence,
this kind of grafting can be performed on smaller

stocks than any other. The scion and stock

being cut off obliquely at corresponding angles,
as near as the operator can guess them, cut off

the tip of the stock obliquely or nearly hori-

zontally, a slit is now to be made nearly in the
centre of the sloped face of the stock down-
wards, and a similar one in the scion upwards.
The tongue or wedge-like process, foi-ming the

upper part of the sloping face of the scion, is then
inserted downwards in the cleft of the stock,
the inner barks of both being brought closely to

unite on one side, so as not to be displaced in

tying, which ought to be done immediately with
a ribbond of bast brought in a neat manner
several times round the stock, and which is gene-

rally done from right to left when the scion is

placed with the right hand, but from left to

right, when it is placed with the left hand. The
next operation is to clay the whole over an inch

thick on every side, from about half an inch

or more below the bottom of the gi'aft, to an

inch over the top of the stock, finisliing the whole

coat of clay in a kind of oval globular form,

closing it effectually about the scion and every

part, so as the weather or light may not pene-

trate, to prevent which is the whole intention

of claying. Tlie French method of grafting dif-

fers from the English, in their never paring
more off the stock, however large, than the width

of the scion. In both modes, the stock is some-

times not shortened down to the graft, but a few

inches left to serve as a prop to tie the shoots

proceeding from the scion, or even to admit of

fastening the ligatures used in the operation
more securely.
In cleft, grafting, the head of the stock or

branch, which may be two or three inches in

diameter, is first cut off obliquely, and then the

sloped part is cut over horizontally near the

middle of the slope ; a cleft nearly two inches

long is made with a stout knife or chisel in the

crown downwards, at right angles to the sloped

part, taking care not to divide the pith. This

cleft is kept open by the knife. The scion has

its extremity for about an inch and a half cut

into the form of a wedge ; it is left about the

eighth of an inch thicker on the outer or bark

side, and brought to a fine edge on the inside ;

it is then inserted into tlie opening prepared for

it, and the knife being withdrawn, the stock

closes firmly upon it. Two or more scions may
be thus grafted into the same stock.

Crovm grafting is practised chiefly in thick

stocks, shortened branches, or headed down trees.

In this operation the scion is inserted between

the bark and the wood, and it is most successful

when performed later than the others. First,

cut or saw off the head of the stock or branch

horizontally or level, and pair the stock smooth.

Then cut one side of each scion flat and some-

what sloping, an inch and a half long, fonning
a sort of slioulder at the top of the slope to rest

upon the crown of the stock
;
tlien raise the

rind of the stock with the ivory wedge, forming
the handle of the budding knife, so as to admit

the scion between it and the wood two inches

down; which done, place the scion with the cut

side next the wood, thrusting it down far enough
for the shoulder to rest upon the top of tlie stock,

and in this manner may be put three, four, five,

or more scions in one large stock or branch.

Side grafting differs from whip grafting, in

being performed on the side of the stock without

bending down. It is practised on wall trees to

fill up vacancies, and sometimes in order to have

a vaiiety of fruits upon the same free. Having
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fixed upon those parts of the branches where

wood is wanting to furnish tlie head or any part

of tlie trees, slope off tlie bark and a little of

the wood, and cut the lower end of the scions to

fit the part as near as possible ; then join them
to the branch, tie them with bark, and clay
them over.

In a month after any of the operations of graft-

ing, it may be ascertained whether the scion lias

united with the stock, by observing the progress
of its buds ;

but in general, it is not safe to re-

move the clay for tliree months or more, till the

graft be completely cicatrised. The clay may
generally be taken off in July or August, and

at the same time the ligatures loosened, when
the scion seems to require more room to expand ;

a few weeks afterwards, when the parts have

been thus partially inured to the air, and when
there is no danger of the scion being blown off

by winds, the whole of the ligatures may be

removed.

If the stock was not shortened down close to

the gi-aft or junction of the scion with the stock

at the time of performing the operation, it may
be done now, or as soon as the ligatures can be

entirely dispensed with.

In particular cases, a ligature round the graft,

or a stake or other prop for the shoots of the

scion, may be necessary for a year to come, to

protect against winds, or a bandage of moss may
be kept over the graft to preserve moisture, and

encourage the expansion of the parts and com-

plete filling up of the wound.
Scions are generally taken from the young

shoots of last summer's growth, and from the

outside lateral branches. They should be ga-
thered several weeks before the season for graft-

ing arrives, as experience has shown that grafting

may most successfully be performed by allowing
the stock to have some advantage over the graft
in forwardness of vegetation. It is desirable that

the sap of the stock should be in brisk motion
at the time of grafting.

Grafting clay is prepared either from stiff yel-
low or blue clay, or from claj-ey loam, well beat

up with a fourth of horse dung and a little chop-

ped hay. The French and Dutch use one half

fresh cow dung free from litter, and one half

fresh loam.

Budding or grafting hy gems. This is per-
formed by taking an eye or bud of a liqueous

plant attached to a portion of the bark, and in-

serting it into the bark of another stem. This

process may also be performed with herbaceous

plants, but not so successfully. Budding is per-
formed any time from the beginning of July to

the middle of August, regulated by the time at

which the bud is formed on the axill.T of the leaf

of the cun'ent year. The buds are known to be

ready by the shield or poi'tion of hark to which

they arc attached easily parting with the wood.

They should be gathered in a cloudy day, or in

the evening,and used as soon as possiblc,although

they may be sent to a considerable distance, pre-

served in moist moss.

In cutting off the bud, insert the knife half

an inch below it, and cut upwards a slice of tlie

wood along with the bark, to half an inch above

the bud. The bud being thus disengaged, the

woody part is to bo carefully separated from the

bark, and the bud examined, to ascertain that it

is sound and perfect. A horizontal slit is next

to be made in the tree or stock where the bud ia

to be inserted, and then another slit perpendicu-

lar, cutting in both cases through the bark into

the wood, and forming an incision in shape of the

letter T. The bark in the perpendicular slit is

to be gently raised a little from the wood on

each side, and the lower portion of the bark of

the bud slipped into the opening; the upper

portion of the bark is next to be cut across hori-

zontally, corresponding to the horizontal cut or

upper portion of the T, so as that the incised

edge of both barks may come into exact contact.

The wound is now bound round with a piece of

•wetted bast. This operation is sometimes prac-
tised by reversing the incision, thus j,.

Scallop budding is performed by paring a thin

tongue- shaped portion of bark from the stock,

and applying the bud, without divesting it of its

portion of wood, so as that the' barks of both

may exactly fit, and tying it in the usual way.
These buds generally adhere in a fortnight or

three weeks, and may be known to have done

so, by their fresh growing appearance.

Propagation hy cuttings. This process is ex-

ceedingly simple and easy in the case of many
trees, as the willows and poplars ;

but requires
some management in the heaths, myrtles, and

other shrubs. Cuttings are to be chosen from

the side shoots of plants, especially those which
show a tendency to droop towards the ground,
and the proper time for doing this is when the

sap is in full motion. The cuttings should con-

tain a portion of last year's wood, or of wood so

far formed, and after it has assumed its proper
brown colour. Cuttings from herbaceous plants
are chiefly taken from the low growths, but they
will also succeed occasionally from the flower

stems. The cuttings should be prepared, so as

that the lower end terminates in a joint or bud
when the leaves spring out, and the uj)per leaves

should be left on the branch.

In plants difficult to strike, it is a general

practice before cutting them off from the parent

plant, to cut a ring round the bark, and after

remaining on the parent branch for a short time,
till a callus is fonned, they are cut off below the

ring and inserted into earth. Tender cuttings,
when planted in pots, should be placed near

the sides, not in the middle, with their lower

ends touching the bottom of the pot, or resting
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in sand or gravel. In this way tliey readily

strike, whereas, if planted in the loam in the

middle, they will fail.*

The cuttings should not be inserted to a great

depth, and a moderate degree of lieat, moisture,
and light is preferable to any excess. A glass
frame or handbell cover promotes their striking

very considerably, by tending to promote an equi-
librium of atmosphere and temperature. The

degree of heat necessary, depends upon the

nature of the plants. In general, cuttings dur-

ing the process of striking require less heat than
the vigorous parent plant. Cuttings of decidu-

ous hardy trees taken off in autumn, should not
be put into heat until spring, but should be kept
dormant like the parent trees.

Piping is a mode of propagating used with
herbaceous plants having jointed tubular stems,
and has been already described when treating of

the Dianihus and other garden flowers.

CHAP. LVIII.

DRYING AND PRESERVING PLANTS AND VEGETABLE
SPECIMENS ward's POKTABLE CONSERVATOIiy.

The formation of an herbai-ium of dried plants
is an almost essential requisite for the botanist,
and forms an interesting and highly useful re-

ference to the student and the practical cultiva-

tor of plants.

The following directions are the results of the

experience of an eminent botanist, Dr Greville.

I'lants are preserved by placing them between
sheets of absorbent paper, and then submitting
them to pressure until they are quite dry. To
dry plants is a very simple operation ; and there

are collectors who seem to think that, if all

moisture is expelled, nothing more can reason-

ably be expected. This, however, is not suffi-

cient for the purposes of science. The botanist

must aim not only at retaining as much as pos-
sible the character, but the original beauty, of
the plants he wishes to preserve. Continental

botanists, especially the Germans, are celebrated

for the beauty and completeness of their speci-
mens ; and the black, curtailed, and carelessly

arranged veget.ible remains which in this coun-

try are often dignified with the name of botani-
cal specimens, are justly regarded by them as

utterly worthless, and would equally be rejected

by every one anxious to form a valuable collec-

tion.

Specimens should betaken (when practicable)
in fine weather, and free from external moisture.

They should be in a perfect state of growtli,
tlicir leaves and other parts uninjured. When,

•
Kiiijjlit.

as is the case in some plants, iLo lower stera-

leaves differ in shape from the upper ones, and

the plant is too large to preserve entire, portions
of the lower j)arts of the stem with the leaves,

should bo taken separately : if the root-leaves

also differ, they, too, should be preserved. In

some cases, it is important to have the young
shoot with its fully developed leaves, as in the

genus salix; where the stipules are deciduous
;

and also in the genus ruhus, where the leaves,

&c. of the bai'ren' surculi are most characteris-

tic. In short, it should always be borne in

mind, that a perfect specimen of any plant in-

cludes every characteristic part. Bad specimens
are always to be rejected, unless the plant is

of great rarity. Varieties are always interest-

ing, as well as remarkable states and monstrosi-

ties, or deviations from the ordinary arrange-
ment of any of the parts. In regard to the size

of specimens, the best guide is the paper most

generally used in good herbaria: this is about

seventeen by ten and a half inches. No speci-

mens should therefore exceed sixteen inches in

length by nine and a half inches in breadth.

Plants under this size should invariably have

the root attached. It may be laid down as a

general rule, that the entire plant should be

taken, if, by a little management, it can be

brought within the above-mentioned limits.

Grasses, carices, and plants of a slender habit,

may be folded once or twice backwards and for-

wards, if necessary ;
and long slender ferns, &c.,

may in this manner be preserved without muti-

lation. When it is inconvenient to obtain the

root, the stem should be separated below the

insertion of the root-leaves. The young collec-

tor is reminded, that specimens in fruit are to

be selected as well as those in flower.

The apparatus requisite for collecting and pre-

serving plants are,

The Digger. This is a sort of trowel seven or

eight inches long ; the spud two and a half inches

long, two and a half inches wide at the top, nar-

rowing gradually to two inches at the bottom,
the lower angles slightly rounded. It should be

made sufficiently strong, to resist considerable

force in digging out plants from the crevices of

rocks, &c.

The Vascnlum or botanical box. The diligent
collector will find it convenient to have his boxes

of two or three sizes. One of them should be

small enough for the pocket, and is very useful

for the reception of small and delicate plants,
and such objects as demand peculiar care. The

principal vasculum, for distinction's sake, we
call the magnum. It should not be less than

twenty inches long, eight or nine inches wide,
and five inches deep, having a strong handle at

one end. The form most strongly recommended
is a flattened oblong, convex onboth the u j)per and

under side, the curve of the lid being similar to th:it
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of tlie uiiJur surface. The magnum is, of course,

ouiy required on excursions wlicn a considerable

number of specimens are desired. On sucli occa-

sions, it is indispensable, if the collector wishes

to bring home his i>lants in a satisfactory state.

In boxes intended for the pocket, and in them

only, the common concave form of the lid may
be retained with advantage.
The Field-book. This may be carried or not,

according to circumstances. It may be made of

any size, from that of a large pocket-book to a

folio, and is in fact nothing more than a port-

folio, containing a quantity of absorbent paper,

temporary pressure being given by a couple of

straps. To the inner edge of one side is attached

a piece of oiled silk, as well as to each end,
uhieh serves to keep the paper dry in case of

rain. If the field-book is of a quarto or folio

size, it may be slung over the shoulder by a

strap, on the side unoccupied by the vascnlum.

The great use of such a book is, that plants hav-

ing very deciduous flowers, the Veronica saxatilis

for example, may be at once exposed to some

degree of pressure. Some plants also, whose
corollas close almost immediately after being

gathered, such as those of the different species
oi erythrwa, can only be preserved in their beauty
by being placed in paper on the spot. In a long

play's excursion, where the harvest is likely to

be abundant, the field-book will be found ex-

tremely useful.

Paper. The best paper for the process of

drying plants is a kind known by the name of

demy grey, with a tolerably smooth surface,

eighteen inches long by eleven inches broad,
which is the size found by experience to be most

convenient, not only for the resident but the

travelling botanist. It may be purchased for

seven or eight shillings per ream, and is prefer-
able to common blotting paper, in being very
much cheaper, fiu- more durable, and in drying
more rapidly after having been used—a point of

considerable importance, especially on botanical

excursions, when large quantities have to be
dried daily, and sometimes under very disadvan-

tageous circumstances. A limited quantity of

very thin white paper, of the same size as that

described above, will be found useful in pre-

serving some plants, which become soft and flac-

cid during the process of drying, and which can-

not be transferred from one sheet of paper to

another without injury. The corolla of viola

lutca, for example, collapses, if removed in the

ordinary way, after a day's pressure. By plac-

ing such plants at first within the sheet of thin

paper, tlie whole sheet, plants and all, can be

moved when the drying paper requires to be

changed, without their being disturbed.

Boards. Two kinds of boards must be pro-

cured, both of which should be exactly the size

of the paper, or, at most, a quarter of an inch

larger each way. Two of the boards should be

double ones, half or three-quarters of an inch

thick ; each double board being composed of two

thin ones, the grain of the one crossing that of

the other, firmly glued together, and further

secured by small screws along the edge, at inter-

vals of three inches : the rest of the boards, say

eight in number, should be three-eighths of an

inch thick. These ten boards form a set, and

will serve for a couple of reams of paper. If

the collector is active, he will require several

sets of boards, and paper in proportion.
Press. Some botanists employ screw or other

presses. A preferable and simpler plan is to use

common iron weights, or a squared stone hav-

ing an iron ring fixed in the centre. By this

means, the pressure is never relaxed, as is the

case with the screw-press. In preserving bulky

plants, it is sometimes difficult to equalize the

pressure. Paper folded to the required thick-

ness, and placed on each side of the stem, is fre-

quently sufficient for the pui-pose. In more

difficult cases, a sand-bag or two, of the size of

the paper, may be used with advantage. In

travelling, each parcel of paper containing plants
must be secured by three strong straps, a double

board being placed above and below, and in this

way a considerable degree of pressure may be

obtained. When the botanist is stationary for

several days on an excursion, or even resting for

a single night, no better resource can be desired

than a few heavy stones. A weight of 100 lbs.

will not be too much to place upon each parcel.

A pair of common surgeon's forceps are vei-y

useful in removing small plants from one sheet

of paper to another. A second pair, as well

as an extra knife, will be provided by the

experienced traveller, in case of accidents. If

an excursion of some days is contemplated, a

good supply of strong cord, and several spare

straps, should not be omitted ;
and every parcel

of paper should be completely enveloped in oil-

cloth (before the boards are strapped on,) to

prevent the paper or its contents from being

injured by wet.

The botanist being now provided with his.

materiel, I shall suppose him to have commenced
a ramble of a few days. lie has already been

tempted to deposit some fine specimens of very
common plants in his vasculiim

;
but let not this

provoke a smile, for it is not a bad rule to take

even a very common plant, when a remarkably
fine or beautiful specimen presents itself. But
as our botanist has commenced operations, I shall

now address myself to him, and offer a few hints

for his guidance. Be very particular in the

first place, in the choice of specimens : put no-

thing into your box that is not good of its kind.

Let the specimens be the proper size for preserv-

ing, and dispose them carefully, so as not to in-

jure each other. Clean the roots before you
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place them in the hox, and wash those whicli

have been gathered in muddy places. If you
have been very successful, and your box begins
to show symptoms of repletion, sit down and

revise its contents; throw away the- inferior

things, and retain nothing but what is really

worth preserving. You will thus bring home

your collection in a good state, although you
may have, perchance, (no uncommon thing in

the Scottish Highlands,) to walk a dozen miles

to your quarters. If the sun is very powerful,
cover your specimens with a few large leaves, or

even a little grass, and sprinkle a few drops of

water over them. Having returned with your

ti'easurcs, you will be anxious to commit them
to paper. Provide yourself with a number of

slips of paper, two inches long by one inch

broad, with a slit half an inch in length cut in

the centre, and have your knife and forceps at

Iiand. Place now half a dozen sheets of paper

upon one of the double boards, and proceed to

lay out 3'our specimens ;
one or more on the

same sheet, according to their size. It is not

desirable that the branches, leaves, &c., should

be artificially displaj-cd : separate them slightly,
if they require it, and take care that the parts
are not unnaturally bent or folded. Long slen-

der plants, however, that require to be folded,
must have the folded extremity passed through
the slit of one of the paper slips, which will

keep the parts in their proper position. Lay
down your specimens (as a general rule) with

their roots towards you, and as you place five

or six sheets of paper upon them, arrange the

leaves, &c., with your hand or the forceps, and

then proceed with other specimens, until you
have a dozen or more sheets of them arranged.
Cover them, then, with one of the thin boards,
and begin another series, and so on until all your
plants are secured. Place the other double board

upon the top, and submit the whole to pressure.
The above directions are sufficient for the pre-
servation ofmost plants : there are some, how-

ever, which demand ])articular treatment. If

the specimens are woody, or very thick in the

stem, a slice can often be taken from the back

without affecting the character of the plant : a

portion of the plant may be removed if it is

densely tufted
;
and some of the branches of the

l)ack in such plants as Mppophilc rhamnoides,

primus spinosa, &c. Robust plants that yield
but slightly to pressure, statice armeria for exam-

])le, and others which do not yield at first to

pressure, require a thin boai'd to be placed be-

tween every sheet of specimens. The stone-crop
tribe must be plunged for some minutes into

boiling-hot water, and then pressed between
coarse napkins until the external moisture

be removed, before they are committed to

paper : unless tliis be done, the plants will live

for a month under pressure, and the leaves die

and fall off by degrees. Aquatic plants should

also be freed from external moisture by means
of napkins, and the same plan may be advanta-

geously resorted to when specimens are collected

in wet weather, which is sometimes inevitable.

Orchideous plants must be subjected to great

pressure, and ought to be dried very rapidly :

scarify the back of the stem, and the midrib on

the back of each leaf with a knife, in order that

the juice of the plant may have an outlet by
which to escape : separate the flowers also, by
inserting small pieces of paper between them.
When plants have large and delicate corollas,

place a piece of thin paper, somewhat larger than

the coroUa, above and below it, to remain until

the specimens are dry. The quantity of paper
to be placed between each sheet of specimens
will vary according to circumstances. For plants
of a thin texture, and containing little moisture,
five or six sheets are sufficient

;
but more is

necessary for succulent kinds, for aquatic plants,
and for plants in general, when gathered in wet

weather; likewise for woody and robust speci-

mens.

In regard to the frequency with which the

paper ought to be changed, this, for ordinary

plants, is a daily operation, and ought on no

account to be omitted, until they are very nearfy

dry. Aquatic and very succulent plants should

be transferi-ed to dry paper twice a-day ; and the

species of sechim, &c., which have been plunged
into hot water, several times during the first and

second days, as the moisture is given out very

rapidly. Change the paper in which oi'chideous

plants are drying twice a-day, and let it also be

well heated. If j-ou are stationary, and have

plenty of paper, slender plants, like many of the

grasses, &e., and others containing very little

moisture, like myosotis collina and versicolor, &c.

may be allowed to remain in the paper aftei

having received a single change, until they are

dry, two or three extra sheets being placed be-

tween the specimens. In giving your specimens
their first change of paper, j'ou will not omit to

rectify any mistake in their disposition, and

place those leaves right that have been acci-

dentally folded, &c.

On the second day of your excursion, you will

have a quantity of damp paper on your hands.

In some places it is easy enough to get it dried,

but in the little inns of mountainous districts,

the difficulty of getting several reams of damp
paper dried daily, at fiist sight appears insur-

mountable. Nothing, however, is more readily

effected, provided you wait upon j^oursclf. Hav-

ing brought a roll of thick cord (and a score of

strong nails in case they should be wanted,) fix

one end of the cord to the roof of the kitchen,

and carry it backwards and forwards along the

roof as many turns as you require. Hang j'our

paper on tluse ropes in parcels of a few sheets
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before you leave youi quarters in the morning,
and by tlie time you want them in the evening

they will be thoroughly dry. Another set may
be dried during the night.

As the plants become dry, they may be ar-

ranged close together, but so as not to touch

each other, on single sheets of perfectly dry

paper, and kept in parcels by themselves. When
a considerable number of plants are in process of

drying, those in the different stages of the pro-
cess should be kept apart from each other, in

order that the desiccation of the more advanced

specimens may not be retarded by the juxtaposi-
tion of those more recently collected.

Invariably attach labels to your specimens,

mentioning the particular station, the date of

collection, elevation above the sea, (as nearly as

it can be estimated,) the geological fonnation of

the locality, and any additional information that

may be interesting.

Many cryptogamous plants do not necessarily

require the same care when first collected as

those about which I have been speaking, as they
can be relaxed by moisture and prepared at any
subsequent period. They will, perhaps, lose

somewhat of their original bright colour ; but

this is of trifling importance, if the great saving
of time to the collector, especially in foreign

countries, be considered.

Mosses and hcpaticce may be gathered in tufts,

or masses of considerable size, always selecting
such as are in fructification. If the stems or

roots are loaded with mud or soil, they should

be well washed. The tufts are then to be placed
between sheets of coarse paper, and dried under

a moderate pressure, after which they may be

packed like other plants. In subsequently pre-

paring specimens for the herbarium, a greater

pressure will be required.
Lichens may be treated like mosses, at least

such kinds as admit of pressure. Those species
which form a close crust on rocks, trunks of

trees, &c., and which can only be obtained along
with a portion of the substance on which they
grow, should be wrapped separately in paper,
like minerals, and packed into a box.

AlgtE or sea-weeds are preserved in a rough
state with much facility, and, on account of tlie

increasinginterest which attaclies to them, should
be assiduously collected in foreign countries,

especially in the soutliern hemisphere. They
should be taken, if possiljle, with the root, and
will often be found in the highest state of per-
fection thrown on shore by tlie tide. All kinds
should be taken, from the smallest, to the largest

manageable size
; avoiding those specimenswhich

are battered, or in a state of decomposition.

Spread them on the ground, or in an outhouse
to dry, without washing them in fresh water, in

fact, just as they are gatliered ;
and when tliey

are quite diy, pack them without pressure into

a box, mixing a few small branches with them,
to prevent them from being pressed too much

together, in case of damp on the voyage.
For the preservation of fruits and other bota-

nical specimens in the moist state. Professor

Christison says, that after numerous experi-
ments made for a seiics of years with various

fluids, he finds none which serve so well to pre-
serve both the consistence and colour of fruits,

leaves, and flowers, as a concentrated solution of

common salt. The solution should be made with

the aid of a boiling heat, otherwise it can with

difficulty be obtained sufficiently concentrated.

When articles are to be sent to a distance, as

when specimens are transmitted from hot cli-

mates to this country, the best mode of putting
them up is to preserve those which are of small

size in green glass bottles, such as are used for

pickles, to fill the bottles with the solution, and

to secure the corks, previously well dried, with

a thick covering of some resinous substance, and

cloth tied over all. But the cheapest and most

effectual mode for larger articles, and indeed for

botanical specimens generally, is to sew up each

in cloth of any kind, with a wooden label at-

tached to it, and numbered by branding, and to

put the whole in a barrel, containing the solu-

tion of salt, and of such size that the specimens
are loosely packed, and yet cannot easily change
their position. He has frequently received spe-

cimens sent in this way, in a state of complete

preservation, from Ceylon, the Isle of France,
and the West Indies, although four or six months

elapsed before they reached their destination.

Specimens which are to be preserved fordomoii-

stration should be immersed for a month or

upwards in the saline solution before they are

finally put up. The solution should then be

changed, partly because it is usually somewhat

coloured, but jiartly also because it is rendered

too diluted in consequence of the juices of the

vegetable passing out by cxosmosis. The last

solution should be filtered. It is often found

difficult to confine the salt in the preparation

jar. The most effectual method, where the

mouth of the jar does not exceed two inches or

two inches and a half in diameter, is to leave a

space of half an inch or more at the top with-

out fluid, to clean and dry the lip of the jar

thoroughly, to drop melted sealing-wax on the

upper surface of the lip, so as to fonn a uniform

ring over it, to place over the mouth a watch-

glass of such size as to cover the whole lip, or

even to overhang it a little, to press this gently
down with one finger, and to fuse the wax be-

tween the lip of tlie jar and the watch-glass, by
moving a large-sjiirit lamp flame around the

edge. After the whole ring of wax is thoroughly
melted, the pressure must be kept up till the

glass cools and the wax concretes. The glass
never cracks in this operation, if carefully per-

4 R
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formed ; but occasionally the watch-glass cracks

on cooling. Sometimes the watch-glass becomes

displaced after a time
;
but this inconvenience is

of little moment, as an adroit person may easily

restore it in two minutes. Where the mouth of

the jar is larger, the most effectual plan, and at

the same time the easiest, is to tie one layer of

sheet caoutchouc over it in tlie usual way for

anatomical preparations. The caoutchouc should

be stretched over the jar, but not strongly, by
one, or still better by two persons, wliile another

secures round the neck two or three folds of stout

twine as a temporary ligature. A thinner twine

is then drawn steadily and tightly round three

or four times above the fonner, care being taken

not to cut tlie caoutchouc.

Solution of salt is comparatively inapplicable,

however, where the fruit is very pulpy,
—in such

fruits, for example, as solanum lycopersicmn, or

lemons and oranges ;
because the fruit shrivels

by exosmosis of its fluids. Diluted pyroligne-
ous acetic acid, diluted to the density of 1008,

sometimes answers well in such circumstances
;

but after a few years the texture of the speci-

mens becomes so pulpy and brittle, as not to

admit of their being handled, and most colours

are in no long time more or less altered. Spirit,

which is most generally used, speedily renders

all colours alike brown
;
but is probably better

for delicate specimens which may be subjected

to minute dissection.

PLANT CASE FOR GROWING PLANTS
IN AN ISOLATED ATMOSPHERE.

Tnis apparatus was originally invented by Mr
Ward of Wellclose Square, London, and pro-

mises to be a useful and elegant portable con-

servatory to the lovers of plants residing in a

crowded city.

In consequence of the vitiated atmosphere of

large cities, even the most common plants and

flowers wither and die away within a very short

period. Drs Turner and Christison have ascer-

tained, that it is not simply to the diffusion of

smoke through the air, but to the presence of

sulphurous acid gas generated in tlie combustion

of coal, that the mischief is to be ascribed. When
added to common air, even in the proportion of

one ten-thousandth part, this gas was found sensi-

bly to affect the leaves of growing plants in ten

or twelve hours, and killed them in forty-eight
hours or less. The effects of hydrochlori or muri-

atic acid gag were still more powerful, it being
found that the tenth part of a cubic inch in

20,000 volumes of air manifested its action in a

few hours, and entirely destroyed the plant in

two days. Both these gases acted on tlie leaves,

allucting more or less their colour. and withering

and crisping their texture, so that a gentle touch

caused tlieir separation from the foot stalk, and

both exerted this injurious operation when pre-
sent in such minute proportions as to be wholly

inapprccial)le by the animal senses. In this way
vegetation isaffccted in the vicinity ofsome manu-

factories, around acircumference of fully one-third

of a mile. After having suffered considerable

injury from these acid giises, the plants, if re-

moved in time, will recover, but with the loss

of the foliage. Hence, in vegetation carried on
in a vitiated atmosphere, the plants are rarely

instantaneously destroyed, but only bliglited for

the season. In the following spring, vegetation

again commences with its accustomed luxuri-

ance ; and as in many situations there is at

that season, and throughout tlie summer, a dimi-

nution in the number of coal fires, there will be

a proportionate decrease in the quantity of dele-

terious gases, and consequently less injury will

be done to plants. In winter too, when the

atmosphere is at its worst, deciduous plants are

protected from its noxious operation, \iy a sus-

pension of their vegetative powers while ever-

greens are, on the other hand, constantly exposed
to its action. Accordingly, in London and other

large towns, especially in manufacturing cities,

vegetation is almost entirely destroyed. It was

in order to protect his favourite flowers from the

baneful influence of the city atmosjihere, that

Mr Ward contrived to inclose them in a limited

atmcsphere, and he found that plants continued

to grow in this confined condition as vigorously
and as freshly as in the free air of the country.
The late Mr Ellis of Edinburgh thus describes

a plant case constructed for him after the model

of Mr Ward's:

It is composed of three parts ; the stand, the

box, and the glass roof or cover. The stand is

one foot ten inches in height, the box eight and

a half inches, and the cover one foot seven and

a half inches, making the total height four feet

two inches. The stand on which the box rests

is made of mahoganj', and supported on four

legs furnished with movable castors. The box

contains the soil, and is made of well seasoned

mahogany, previously steeped for a fortnight in

Kyan's preservative composition. It is a pai'al-

lelogram, three feet long, and one and a half feet

broad
;

its sides are one and a half inches thick,

mitred and dove-tailed at the corners
;
the bot-

tom of the box is of Honduras mahogany, one

inch thick, and is formed of numerous small

pieces, framed and flush pannelled, and so ar-

ranged as best to resist the yielding of the wood

in consequence of the mass of moist earth which

it has to bear. To give it greater strength, two

cross or tie pieces stretcli from side to side, and

are dove-tailed into the sides. They are placed

at equal distances from the two ends, and thus

divide the box into three compartments, but aa



PLANT CASE FOR GROWING PLANTS. C83

thpy have Livg'e ojien spaces at the bottom and

through their centres, they permit the moisture

to percolate freely through tlie whole of the soil.

'J'he bottom being pro]ierly fitted, is fixed to

the sides by brass screws, and other brass bands

at the corners and bottom are fixed on with

brass nails, no iron being used in any part.

Along tlie upper edge of the box a groove is sunk

to receive the lower edge of the glass roof, which

rests securely in it. This groove is lined with

lead, its inner lip is one-sixteenth of an inch

lower than the outer, and at each end is a notch

one-eighth of an inch only above the bottom of

the groove, to allow the condensed moisture

which trickles down the inside ot the glass to

flow back to the soil. Instead of lead, the lining

of this groove should be of brass, which would

prevent the galvanic action which arises from

the contact of the two different metals. The

glass cover which fits on to this box is framed

of brass, into which common or plate glass is

accurately fitted. It is furnislied with a door

on one side, also fitted close, but admitting of

being easily opened when required. Along the

top of the roof inside, two brass rods extend,
from which small pots containing plants may be

suspended. The whole of the frame work is

well fitted and nicely put together, so as to pre-

clude, as far as could well be done, all interchange
1)etween the air in the case and that in the room.
The conservatory being thus prepared, its bottom
was covered with broken potsherds to the depth
of two inches, over which was spread an inch of

very turfy loam. The remaining space in the

box was filled with soil, composed of equal

parts of peat and loam, with which a portion of

rough white sand, amounting to about one-twen-
tieth part, and free from iron, was mixed. After

being planted, between three and four gallons
of water were freely showered over the tops of the

plants from a fine rosed watering pot. Tliis was
continued till the water ran freely from two holes
made in the bottom of the box for that purpose.
After draiuing for twenty-four hours, the holes
were tightly fitted with corks, and the glass roof
or cover was then put on. The plants were

chiefly exotics, from various regions of the globe,

among which were the dwarf palm, aloe,

rhododendron, cycas, pitcher plant, gentian,

primrose, lycopodinm stoliniferum, saraceniie,
&c. The case witli its plants was then placed
at the window allotted for it, which had a
southern aspect, with the morning sun for seve-

ral hours daily. During the sunny part of the

day, the temperature within the case was several

degrees higher than that in the room, while in

the absence of sunshine, or when a fire was kept
up, the temperature of the room was highest.
At other times, when neither sun nor fire pre-
vailed, the temperature within and without the
case rose and fell simultaneously. At no period

of the winter did the temperature of the room

fall to the freezing point, nor, it is believed, rise

in summer higher than to about 80°. No fresh

water was given during the whole period of trial

(twelve months,) nor was the door of the case

opened, but to remove a dead leaf or plant that

had damped off. Once only was the case taken

ofi^, in order to check the lycopodium stolinife-

rum, which had grown so luxuriantly as to shade

and injure the other phmts. At the end of the

year, all the plants were, with a very few ex-

ceptions, in full vigour. The primroses had

flowered, and the other plants had increased

more or less in size. The trojiical plants were

as healthy and luxuriant as the others, though
the mean temperature was comparatively low.

From this interesting experiment, it appears
that a confined atmosphere, by retaining the

moisture of the soil and preventing evaporation,
and consequent dissipation of moisture, precludes
the necessity of a periodical supply of water.

That from the still and undisturbed state of the

air, and from the limited extent of the evapora-

tion, less heat is necessary even for tropical

plants, and that by the two vegetative functions

somewhat analogous to respiration and digestion,

an equilibrium of oxj'gen and carbonic acid gas

is preserved in the atmosphere surrounding the

growing plants. This circumstance will be better

understood by a reference to the experiments of

De Saussure, which were communicated to the

public in 1707. This distinguished chemist

found that when garden peas, which had attained

to the height of between three inches and four

inches, were placed in a recipient of atmospheric

air, inverted in a saucer filled with water, and

tlien set aside in a room well lighted, but which
did not receive the direct raj'S of the sun, they

grew well. At the end of ten days, the volume

of air was considerably diminished, its purity

greatly impaired, and it still retained -jj^ of car-

bonic acid. Plants of montha aquatica effected

similar changes in the air, whilst they continued

to grow in the shade : whence it is inferred that

plants, like animals, continually deteriorate the

air, by converting its oxygen into carbonic acid

gas, wdien tliey vegetate in the sh.ade
;
a result

confirmed by many experiments made by Mr
Ellis, and given to the juihlic in the yeare 1807
and 1811.

In ])rosccuting his experiments on vegetation
under the direct influence of light, M. De Saus-
sure was led, with others, to the conclusion, that,
if the air which may have been deteriorated by
the growth of plants in the shade be exposed foi

a short time to the sim's rays, it recovers its

former purity. In his Rechcrches CUmiqucs sur
la Vegetation, published in 1004, he has esta-

blished this position by numerous experiments
on various plants, as mentha aquatica, lythnim
snlicaria, pinus sylvestris, genevensis, and cactus



C84 HISTORY OF THE VEGETABLE KINGDOM.

opuntia. These plants were confined in glass
vessels of atmospheric air, and kept for eighteen
or twenty hours in the shade, or in perfect dark-

ness ; but, early in the morning, the vessels were

taken out and exposed for four or five hours to

a bright sunshine ; after such exposure, tlie air

was examined, and was then found to have suf-

fered no change whatever, either in purity or in

volume.

By other experiments, tYie autnor next pro-
ceeds to show that, though the air, when thus

exposed to light, had recovered its original com-

position, it must, during the experiments, have

undergone successive changes of deterioration

and renewal. If a substance, as moistened quick-
lime, wliieh strongly attracts carbonic acid,

were placed in the vessel with the growing
plants, the volume of air was observed to dimi-

nish, even although the apparatus were placed
in sunshine : the air, too, when analysed on the

fifth or sixth diiy of the experiment, afforded

only ri7„, or had lost five per cent of oxygen gas;
whilst similar plants, confined in another vessel,

but without lime, produced no change, either in

the purity or volume of their atmosphere. Now,
the diminution of volume, in the experiment
with lime, shows that there had been an attrac-

tion, and consequently a formation of carbonic

acid gas ; for the lime which produced the dimi-

nution, acted only on that gas. Tlie experi-

ment, it is added, shows farther, that the fonna-

tion of carbonic acid gas is necessary to vegeta-

tion, even in sunshine, and that the reason why
we do not perceive its production by the plants
which vegetate without lime in common air, is,

oecaiise they then decompose it in proportion as

they form it with the surrounding oxygen.
This inference, respecting the sinmltaneous

formation and decomposition of carbonic acid,
derived from experiments made witli common
air, is supported by others, in which an artificial

atmosphere, containing about seven per cent of

carbonic acid was employed. Plants of the same

species as those before mentioned were made use

of, the same periods of alternate exposure in the

shade and in sunsliine were observed, and tlie

same times allotted for the duration of tlie expe-
riments. The total volume of air, at the end of
the experiments, had undergone little variation,
but its composition was greatly changed. The
carbonic acid gas which was added to the atmos-

phere had more or less completely disappeared,
and its place was supplied by an increase of oxy-
gen gas, so as to raise its proportion from twenty-
one to twenty-four or twenty-six per cent. In
these experiments, therefore, not only was the
carbonic acid naturally formed by the vegeta-
tion of the plants decomposed, but the excess
of that gas which was added to the atmosi)here
underwent the same change ; and the proportion
of oxygen gas was consequently increased by

five or six per cent beyond that which occurred

in the experiments with common air.

From the results of these experiments, we
learn that plants, like seeds, require the presence
of oxygen gas in the atmosphere in which they

grow, and like them, also, convert a portion of it

into an equal volume of carbonic acid gas. This

conversion is alike effected by their growth in

the shade and sunshine. In the fonner case,

however, the presence of this acid gas may be

readily detected in the residual air by the usual

tests; but, in the latter, it escapes detection,

because it is then decomposed as soon as formed,

by the joint agency of the plants and solar

light. Under a bright sunshine, therefore, the

two processes, by which carbonic acid is alter-

nately formed and decomposed, go on simul-

taneously ; and their necessary operation, in as

fiir as regards the condition of the air, is that of

counteracting each otlier. Hence, though both

may be continually exercised in favourable cir-

cumstances, the effects of neither on the atmos-

phere can be ascertained by ordinary means ; and,

consequently, though in the experiments of De
Saussure with common air, the production and

decomposition of carbonic acid by plants in sun-

shine must have been continually going on, yet,

in all the analyses which he made, the air was

found unchanged, either in purity or in volume;
in other words, the processes of formation and

decomposition of this acid gas exactly counter-

balanced each other.

Of the two processes which have been now

described, each may be considered as in its

nature and purpose quite distinct from the other;

hence, their effectsmay be readily distinguished;

neither do they necessarily interfere, when

actually working together. The first, or deteri-

orating, process, in which oxygen gas is con-

sumed, goes on at all times and in all circum-

stances, when vegetation is active. It requires

always a suitable temperature in which to dis-

play itself; and when that temperature falls

below a certain point, which is very variable in

regard to different plants, the process is more or

less completely suspended, again to be renewed

when the tempemture shall again return. This

conversion of oxygen into carbonic acid is as

necessary to the evolution of the seed as to the

gi'owth of the plant, and is all that is required
for germination ; but the plant requires some-

thing more, for, if light be excluded, vegetation

proceeds imperfectly, and the plant does not

tlien acquire its proper colour, and otlicr active

properties which it ought to have. The chief

organs by which the consumption of oxygen

gas is effected are the leaves, and its purpose, in

great part at least, seems to be that of producing
some necessary change in the sap during its

transmission through those organs, on its way
from the vessels of the wood to tliose of the
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inner l)nik, Avlioreby it may he rendercil fit for

thepurposesof nutritionandgrowtli. In itsnature

and object, therefore, as well as in the specific

change whicli it produces in the air, this pro-

cess closely resembles the function of respira-

tion in animals, and may thus with jiropriety be

deemed a physiological jn-ocess.

The second, or purifying, process, in whicli

oxyen gas is evolved, differs, in all respects, from

that which has just been described. It is, in a

great measure, indejiendent of temperature ;
at

least it proceeds in temperatures too low to sup-

port vegetation, jirovided light be present, an

agent not required for germination, nor essen-

tial to vegetable development. The organs by
which this process acts on the air are, as before,

the leaves
; not, however, by changing the qua-

lities of the sap in the vessels of those organs,

but by producing changes in the chroniule, or

colourable matter, in their cells, to which it

imparts colour and other active ])ropertics. In

doing this, it does not convert the oxygen gas of

the air into carbonic acid; but, by decomposing
that acid gas, restores to the air the identical

portion of oxygen of which the former process

had deprived it. Tlie former process, carried on

by the agency of tlie oxygen gas of the air,

was essential to living action, and affected the

ivell-being of the whole plant; that exei'cised

by the agency of light is not necessary to life;

is local, not general in its operation; and is cap-

able of proceeding in circumstances and under

conditions incompatible with living action. By
withdrawing the air altogether, or depriving it

of oxygen gas, vegetation soon ceases through
the whole plant; but the exclusion of light from

any part of the plant affects that part only; and

even the total exclusion of that agent only

deprives the plant of certain properties neces-

sary to its perfection, but not essential to its life.

These differences in the processes by which

oxygen gas is alternately consumed and evolved,

during tiie vegetation of plants in sunshine, are

so manifest, both in their nature and effects, as

to justify the ascription of a name to the latter

process distinct from that given to the former.

Applying these views to the subject under

consideration, we see no difficulty in compre-

hending how the same identical volume of air

in the plant cases of Jlr. Ward should, for so

long a period, serve the purposes of vegetation,
without becoming foul from within, or receiving

or requiring renewal from without. The expe-
riments of Dc Saussure funiisli, as we have

seen^

examples of a' similar kind; and supply, at the

same time, the desired explanation. The daily

depravation and subsequent purification which

the air underwent in the glass vessels of that

eminent chemist, must be equally accomplished,
under similar circumstances, in the glass ca.ses of

Mr. Ward, tliat is, when tlicir [ilanfs are simi-

larly exposed to vegetate oltcmately in sunshine

and in shade. And as the former found the air

to continue for many days together unchanged,
either in purity or in volume, when so treated ;

so must the air, in the plant cases of the latter,

preserve, under similar treatment, its original

composition and purity; not, however, by con-

tinuing always the same, but by simultaneously

undergoing opposite changes in sunshine, or

successive changes by alternate exposure to light

and shade, which mutually counterbalance each

other. Thus the deterioration of the air, occa-

sioned by vegetable growth, is counteracted by
another process, necessary to the perfection of

the plant; and, amidst the vicissitudes of per-

petual change, the atmos])here of these cases is

maintained in a state of nearly uniform compo-
sition and purity. In this way, the same air hy

changes of composition, like the same water by

changes in its state or condition, may be made
to serve over and over again the purposes of

vegetation.
There is one circumstance of difference in the

experiments of Do Saussure, as compared with

those of Mr. Ward, which it may be proper to

notice. In the experiments of the former no

soil was used, but onl^- a thin stratum of water,

in which the roots of the plants were immersed,
covered the surfiice of the mercuiy, over which

the vessels were inverted. In the cases of My,

Ward, the plants were set in earth. Now,

vegetaljle soil is known to deteriorate the air, by
forming carbonic acid with its oxygen, in tlie

same manner as plants do; but the acid gas,

which may thus be produced, was found by De
Saussure to be decomposed by the joint agency
of the plants and light, like that produced by
ordinary vegetation; and, consequently, the air

suffered no permanent injury. Indeed, an ex-

cess of carbonic acid, not exceeding one-twelfth of

the atmosphere in which plants were confined,

accelerated their vegetation in sunshine, by in-

creasing the proportion of oxj'gen; whilst the

smallest doses of this gas proved injurious to that

process in the shade.

The foregoing facts demonstrate the power of

light to decompose carbonic acid gas in plants.

This decomposition, however, can l)e effected

only by the concurring agency of the light and

the plant; and, whilst the acid gas is decom-

posed, the plant itself acquires a tint of green;
so that the evolution of oxygen gas by the plant,
and the formation of its green colour, always

proceed together. Now, as the chroniule, wliicli

imparts colour to the leaf, is lodged in the cells

of the parencliyme, it is in those cells that we
must suppose the decomposition of the acid gas
to be efl'ected, and from them also the oxygen
gas must proceed. The mode in which this

coloration is probably accomplished may receive

illustration from the facts which follow. The
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"colourable principle," or cliromogen of Dr.

Hope, is readily extracted Ly water, and the

colourless infusion wliicli is thus formed becomes
red on tlie addition of an acid, and green on the

addition of an alkali. If a neutral salt be dis-

solved in this infusion it still remains colour-

less; but, if this salt bo decomposed by electri-

cal agency, then the acid and alkaline ingredi-

ents, being separated, at once produce their red

and green coloure. Now, if Ave suppose the

carbonic acid gas, which enters the jjarenchjine
of the leaves, to be attracted by, and to combine

with, the alkaline matter which is so abundant
in those organs, it may there form a neutral salt,

and whilst this neutral state continues, the leaf

will remain colourless; but if the chemical rays
of light, acting like electricity in the exami)le
before given, decompose this carbonate, and
cause the expulsion of its acid ingredient, then

the alkali, becoming predominant, will produce
its usual effect on the xanthogen of the leaf,

and its chromule will in consequence be ren-

dered green. In order to maintain this green
colour in the leaf, the action of light on its

saline ingredients must be regarded as in con-

tinual operation; and hence its exclusion, by
suspending that action, is followed by a gradual
loss of colour; and, as the carbonic acid gas is

no longer decomposed, the leaf at the same time

ceases to afford oxygen gas. The colouration of

the leaf, therefore, is not immediately due to the

evolution of oxygen, nor even to the subtrac-

tion of carbonic acid, but to the predominance
of alkaline matter which that subtraction of

acid occasions; consequently, the verdure suc-

ceeds to the decomposition of the acid, the evi-

dence of which is afforded by the expulsion of

oxygen gas. Hence, to speak correctly, we can-

not so properly say that the green leaf affords

oxygen, as that it becomes green when that gas
is expelled; and thus it is, that the decomposi-
tion of carbonic acid by the agency of light gives

rise, at once, to the evolution of oxygen gas,

and the formation of the green colour in plants.
The invention of Mr Ward is practicable on

the simplest scale, and may be adopted, at a

trifling expense, liy any person. A bell glass or

crystal bottle, with the bottom cut away, and

fitted over a wooden box, or placed over a com-
mon flower pot, will answer perfectly well.

And thus delicate j)lants may be preserved in

perfection. Succulent j)lants, or those that

delight in a moist atmosphere, will succeed best,

while those plants which flourish in a dry soil

and air are apt to deteriorate. The growth of

minute fungi, too, from the close damp atmo-

sphere, also affects the health of the plants.
Boxes of common wood, with glass above, have

been constructed, for the transportation of living

plants from distant countries. This plan, there-

fore, may be practiseil to any extent, or adaiited

to any scale of expense, which the individu;il

may find it either convenient or desirable to

employ. When once fitted up, the apparatus,
be it either small or large, requires scarcely any
farther care or attendance. No fresh watering
or airing is at any time required ; nor is any
inconvenience experienced from dust and litter,

which often render the ordinary mode of keeping

plants in well-furnished apartments objectionable
and troublesome. Farther, as the plants in this

ajiparatus are shut off from all communication

with the external air, no apprehension of their

injuring the atmosphere, even of close rooms,
can be reasonably entertained. The only con-

dition, in regard to attendance, that claims

observance, is an occasional exposure to light,

perhaps for a short period only on days of sun-

shine, and for a longer one when the light is

more feeble. These are advantages which render

the method easily practicable by persons of

every class ; and will enable those who are con-

demned to live in a smoky atmosphere to refresh

their sight with specimens of healthy vegetation

within their own abodes, although the district

around them should exhibit only the sickly and

stunted forms of vegetable existence.

The celebrated Franklin, who looked at every

thing with the eye of a philosopher, and sought
to turn to some useful purpose every observation

which he made, in recording the reviviscence of

some common flies which had made a voyage
from Virginia to England in a bottle of Madeira

wine, goes on to state that a plant with its

flowers f^ides and dies if exposed to the air with-

out having its roots plunged in a humid soil,

from which it may draw moisture to supply the

waste of that which it exhales, and which is

continually carried off by the air. Perhaps, he

adds, if it were buried in quicksilver it might

preserve for a considerable time its vegetable

life
; and, if this be the case, it might prove a

commodious method of transporting from distant

countries those delicate plants which are unable

to sustain the inclemency of the weather at sea.

The ingenious suggestion of the American

jihilosoiiher has been happily realised in practice

by Mr Ward, in a way much more simple and

efficient than that which Franklin proposed.

By its means, the rarest and most delicate plants

have been transported to and from the most

distant countries, with little or no trouble in

i-cgard to attendance, and scarcely any risk of

suffering from the inclemency of the weather at

sea. He lias thereby conferred on the botanist

and horticulturist benefits which no researches

of travellers, however successful, nor expenditure
of money, liowever great, could have enabled

them otherwise to procure. Instead of simple

descriptions, or dried specimens, or fine pictures

of foreign plants, they can now fix their eyes on

living specimens retaining their native freshness
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nnd beauty, and possessing all their natural and
characteristic properties. Already liave exchanges
of jilants between distant countries been cariied

on to a great extent; and the public conserva-

tories, as well as those of private individuals,
been enriched ivitli specimens of many rare

plants, which could scarcely have reached them

by any other means. Thus, under the modified

conditions with regard to climate, and the

renovating processes in relation to water and air

which we have attemjitcd to illustrate, the

botanist and horticulturist may be said to have

entered on new and unexplored fields of vegetable

research, and to have acquired the means of

transporting to their own soil the varied and

most delicate plants of every region of the earth.

DIRECTIONS FOR PRESERVING SEEDS, ROOTS, BULBS. &c.

Seeds of all kinds sliould be gathered in dr3'

weather, and kept in dry airy situations.

Various plans have been proposed for pre-

serving and sending home seeds from foreign

countries, especially from moist and hot cli-

mates, such as packing them in sugar, salt, tal-

low, cotton, saw-dust, sand, clay, or paper. The
first object is to have the seeds perfectly dried.

In very moist climates, the larger seeds may be

dried by exposing them in Leslie's vacuum along
with sulphuric acid, when they will become

quite dry in a week, and smaller seeds in two

days. These seeds thus dried, may afterwards

be preserved for a great length of time, by put-

ting them in small parcels in common gray

paper and airing them occasionally. Very small

seeds, berries, and oleaginous seeds may be kept
in sugar, or among currants or raisins. Seeds

may also be preserved and sent to a distance, if

after full maturation and perfect drying, they
are enveloped in a large ball of loam and then

baked in the sun, or they may be enveloped in

charcoal or any other dry substance.

Roots, cuttings, grafts, and perennial plants
in general, may be kept in earth or moss moder-

ately moist and shaded from the sun. When
they are to be sent to a distance, the roots or

root ends are to be stuck into balls of clay or

loam, wrapped round with moist moss, or they

may be stuck into potatoes or apples. In this

way, orange trees are sent from Italy to any part
of Europe and North America in perfect preser-
vation ; and cuttings will thus live for eight
months or upwards. Packing and transporting
roots of plants, or entire plants in a dormant

state, for short journeys, is managed by the enve

loping them in twisted straw covered with mats.

If for a longer journey, the roots are covered

with moist mould and moss, but very moist

moss is not desirable, as it occasions mouldiness,
and rots off the bark of t!ie roots when it begins
to dry.
Air plants, or parasitical orchideaj, may be

transported safely to any distance by being packed
loosely in moss, and put into boxes so con-

structed that the plants may be exposed to a free

admission of air, but pi'otected from the sea-

water.

Bulbs are best preserved and transported if

packed in common brown paper or canvass bags,

having been previously freed of all tlieir super-
fluous moisture. Dry sand is a good medium
for placing those bull>s in, which have not previ-

ously been dried in the sun. Minute bulbs, such
as those of ixias, gladiolas, &c., only require to

be folded in separate parcels without any previous

preparation. Terrestrial orchidese sliould be

transported when in flower, and not when their

roots are in a state of rest.

Woody seeds or capsules, or any of those seeds,

the juices of which are liable to become rancid

soon after gathering, should be buried in common
mould in pots, at the commencement of the voy-

age, and they will thus vegetate before its ter-

mination. Thus, too, camellia seeds are best

transported by planting them in pots on leaving

China, when they will have become seedling

plants on reaching this country. Acorns, and

walnuts, and palms, may also be treated in this

manner.

Ripe fruits, such as apples and pears, if put
into stone pipkins, closely covered up, and placed
in cellars where the temperature never falls be-

low 32", nor rises above 42°, will frequently

keep in good preservation for twelve months.
All esculent roots, sucli as potatoes, turnips,
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carrots, and parsnips, whicli it is desired to pre-

serve tlirough the winter, are put into pits in a

dry soil and covered over with three or four feet

of mould. In this way also, apples and grain
in some countries are covered up in a dry sandy

soil, and are found to keep for a year. Roots,

brocoli, celery, and other vegetables, may also

1)6 preserved in an ice house during the win-

ter, by placing them in baskets with a little

straw between them and the ice. Before using

them they should be slowly thawed in cold

water.

Some fruits are best preserved by pulling them
off the tree before they are quite ripe. This is

the case witli oranges imported into this coun-

try, but in this way the flavour of the fruit is

greatly lost.

Grapes and other fruits have been preserved
ever winter in mild climates, by allowing them
to hang on the trees in their ripe state.

VICTORIA REGIA, THE ROYAL WATER-LILY.

The Victoria Eegia, or Great Water-Lily, has been

with equal taste and propriety dedicated to the Queen.

Sir Eobert Schomburgk found the plant in British

Guiana, when travelling for the Eoyal Geographical

Society of London, and his narrative of the discovery

is lively and interesting:
—"It was on the 1st of

January, 1837, while contending with the difficulties

that nature interposed in different forms, to stem our

progress up the river Berbice (lat. 4° 30' N., Ion.

52° W.), that we arrived at a part where the river

expanded and formed a currentless basin. Some

object on the southern extremity of this basin at-

tracted my attention, and I was unable to form an

idea what it could be; but, animating the crew to

increase the rate of their paddling, we soon came

opposite the object which had raised my curiosity,

and, behold, a vegetable wonder! All calamities

were forgotten ;
1 was a botanist, and felt myself

rewarded! There were gigantic leaves, five to six

feet across, flat, with a broad rim, light green above

and vivid crimson below, floating upon the water;

while, in character with the wonderful foliage, I saw

luxuriant flowers, each consisting of numerous petals,

passing in alternate tints from pure white to rose

and pink. The smooth water was covered with the

blossoms ; and as I rowed from one to the other, I

always found something new to admire. The flower-

stalk is an mch thick near the calyx, and studde<l

with elastic prickles, about three-quarters of an inch

long. When expanded, the four-leaved calyx mea-

sures a foot in diameter, but is concealed by the ex-

pansion of the hundred-petalled corolla. This beauti-

ful flower, when it first unfolds, is white, with a puik

centre
;
the colours spread as the bloom increases in

age ; and, at a day old, the whole is rose-coloured.

As if to add to the charm of this noble water-lily, it

diffuses a sweet scent."

The plant was first flowered in this country at

Chatsworth, by Mr. (now Sir Joseph) Paxton.

Victoria R«gi«, The Rojiil Water-Lily.
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Tub following pages contain descriptions of the figures in those new plates adJed to this edition,

in so far as not already described in the previous portion of the work. By a reference to the

Index, or List of Plates, the descriptions of the remaining figures will readily be found :
—

PLATE XIII.

Tree Febns.

Fig. 1.—AUopJiylla excdsa, one of the most mag-
niSoent of the tree ferna. It is a native of Norfolk

Island, where it abounds in moist places, and attains

the beiglit of from fifty to eiglity feet, with a trimk

scarcely a foot in diameter, .and crowned at the sum-

mit with nimierous long graceful fronds, which give

it somewhat the appearance of a palm. The fronds

are twice pinnate, and from seven to twelve feet long.

Fig. 2.—Dicksonia ariorcscens, a native of St.

Helena, growing near the summit of DLana's Peak.

It is remarkable that this species has not yet been

detected in any other part of the world. Its stem

attains the height of fifteen or more feet, bearing at

its summit a tuft of dark rusty-green thick or coria-

ceous fronds, which are from ten to twelve feet long,

and twice, or sometimes thrice pinnated.

Fig. 3.—Cyathea elcgans (variety of artorea), a

native of Jamaica, and grows to about twenty-five

feet high, with an erect stem, about six inches in

diameter, and covered with the oblong cicatrices or

scars left by the fallen fronds, which give it a tes-

selated appearance. The numerous glabrous bipin-

nate lanceolate fronds are produced from the top of

tlie stem, and are about ten feet long, with a spiny

stipes, three feet in length, thickly covered upon the

upper surface with light, fawn-colomed, deciduous

scales. The pinnae are two feet long.

Fig. 4.— Cyathea arborea, a very fine tree fern,

growing in most of the West Indian islands in woody
shaded places. It has a hard stem or caudex, which

attains the height of twenty feet or more, and is co-

vered with the spiny bases of the stipes of old fronds,

mtermixed with black wiry roots, and furnished at

the summit with numerous long, lanceolate, bipin-

nate, stiff, coriaceous fronds, which are ten or more

feet in length, and of a dull green colour. The stipes

of the fronds are densely armed with short, stiff,

blackish spines, and the rachis is clothed with rusty-

brovm hairs, mixed with a few chaff-like scales. Both

the stipes and rachis are of a dark brownish-black

colour.

Fig. 5.—I/emitelia speciosa, a native of Brazil,

Caraccas, &c., first discovered at Carip^ by Hum-
boldt, who says that it attains the height of from

thirty-two to thu-ty-seven feet. It has numerous
broad lanceolate, pinnate, glabrous fronds, which are

from five to ten feet long, and of a deep gieen colour.

Fig. C.—Dnjnaria coronana is a native of the

eastern parts of India, growing principally on trees,

with a thick, scaly, creeping rhizome, from which
arise numerous deeply pinuatifid fronds, which are

about four feet long and one foot wide, attenuated

towards and cordate at the base. They are arranged

in a circular manner, having somewhat the appear-

ance of a large crown. Hence the specific name co-

ronans, which is applied to it.

Fig. 7.—Platycenum grande, a remark.able epi-

phytal fern, native of New Holland and some of the

Malayan islands, where it grows on trees to a largo

size. It has two kinds of fronds, barren and fertile,

both proceeding from the same axis of growth. The

barren fronds are sessile, ascending, round, or some-

what elongated, and divided towards the top into

numerous broad lobes, or segments, which are blunt

at the apex. Each succeeding barren frond grows

completely over the old ones, which latter in time

lose their vitaUty, but still remain attached to the

axis of growth, and, by the successive development
of new fronds over them, ultimately form a dense,

roimd, spongy mass, with the growing barren fronds

at the outside. In very old plants these masses are

upwards of three feet in diameter, and sometimes

become so heavy, from the quantity of water, &c.,

which collects in them, that they are detached from

the tree upon which they were growing, and fall to

the groimd. The fertile fronds are pendulous from

the axis of growth, and have a short footstalk or

stipes. They are narrow at the base, but gradually

get wider, until, at about a foot from the stipes, they
divide into two parts, or fori;, each part being again

repeatedly forked, and often attain the length of six

feet. Both the barren and fertile fronds are of a
bluish green colour, and are covered with white stel-

late pubescence.

Fig. 8.—Ncottoptcria vulgarit (Bird's-nest Fern).
Tliis curious fern is a native of New Holland, India,

the Malayan and Pacific islands, Mauritius, and nu-

merous other places, where it grows on moist trunks

of trees. It is commonly known by the name of

"The Bird's-nest Fern," from the circumstance of

the fronds being spreading, arrayed in a circular form,
and having somewhat the appearance of a gigantic

bird's nest. The generic name, Neottopteris, is de-

rived from neoUia, a bird's nest, and pteria, a fern.

The roots of this plant are congregated into a dense

mass, or tuft, from which arise numerous simple,

lanceolate, acute, rather stiff, coriaceous, spreadmg
fronds, from two to four feet long, and four to six

inches wide in the middle, but somewhat attenuated

towards both ends. They are smooth, of a shining

green colour, and have very short footstalks, or stipes,
with a dark green angular rachis, or midrib.

Fig. 9.—Aipknium lucidum, a spleenwort from
New Zealand, with shining, bright green, pinnate

4s
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fronds, about two feet long and one foot broad, having

a round stipes, or footstalk, with a channel or groove

along tlie upper side. The pinnse are nearly opposite,

shortly petiolate, and oblong acuminate, vpith a ser-

rated mai'gin and simply forlied veins.

PLATE XIV.
Cacti.

Fig. 1.—Opuntia Brasiliemia, a.native of Brazil,

belongs to a group of Cacti to which the name of

"
Prickly pear" has been given, from their fruit being

pear-shaped, and having small tufts of short spines

upon their surface. This species has a straight, round,

woody stem, which attains to the height of tliirty or

forty feet and upwards, becoming gradually atte-

nuated towards the top, and armed with numerous

fascicles of long spines, which are very strong, sharp,

and ash-coloured. It is furnished with a number of

almost horizontal branches, which gradually become

shorter towards the top, giving it a pyramidal ap-

pearance. The flowers are produced in gieat abun-

dance, chiefly from the prominent parts of the mar-

gins of joints. When fully expanded, they are about

an inch and a half in diameter, and of a bright le-

mpn colour. The fruit is oval or pear-shaped, about

an inch and a half in diameter, and slightly hollow

at the apex. Its skin is thin, smooth, of a shining

pale yellow colour. It is almost impossible to handle

the fruit without getting the skin full of bristles,

which break off and leave a fragment behind. Ow-

ing to tlie bristles with which the skin is armed, it

is seldom used as a dessert fruit
; although the fruit

of Opuntia vulgaris, a closely allied species, which is

cultivated in the south of Europe, is much esteemed

as a dessert fruit, and large quantities of it are con-

sumed, especially in some parts of Spain.

Fig. 2.—Cereus senilis, the "Old man Cactus," is

a native of the hottest parts of Mexico
;
it grows to

about twenty or twenty-five feet high, and nine or

ten inches in diameter at the broadest part. Its

stem contains an extraordinary quantity of oxalate

of lime in small sand-Uke grains, which renders it

very heavy and brittle
; portions of the dried tissue

have been analyzed and found to contain from sixty

to eighty per cent, of this substance. The surface of

the stem is of a grayish green colour, and is divided

into thirty or forty narrow furrows, which are about

half an inch deep, and have very acute sinuses
;
the

ridges are obtuse, rounded, and furnished with elon-

gated areoles, seated on small tubercles, from which

proceed three or four long white spines, surroimded

by a thick mass of very long, wiry, white or gray hair,

from which circumstance the plant is commonly called

the "Old man Cactus." The flowers of this plant

bave never, to our knowledge, been produced in

Europe.

Figs. 3 and 10.— Opuntia cochinillifera (the Cochi-

neal-insect Cactus) is a native of Mexico, but it is

cultivated in the West Indian islands and other

places. (See p. 365.)
Two kinds of cochineal are distinguished in com-

merce. One sort is called Qrana fina by the Spa-

oiards, the other Granar lylveatre. The colouring

matter of the first sort is of a finer quality and in

gi'eater abundance than in the latter
;
and the sub-

stance which envelopes the insect is pulverulent or

powdery in the former, whilst in the latter it is floo-

culent or cottony ;
but it has not yet been determined

whether they are diflerent species of Coccus, or whe-

ther the differences do not depend upon the species

of Opuntia used, or the method of culture adopted.

Fig. 4.—Echinocactus Stainesii, a native of Mexico,

growing abundantly at San Luis Potosi. The stem

is somewhat elliptical, and about five or six feet high,

and one to two feet in diameter j it is slightly woolly
at the top, of a deep green colour, and has from seven-

teen to twenty furrows. The flowers are produced
on the top of the plant.

Fig. 5.—Cereus cccrulescens is a native of Brazil,

and has an angular glaucous blue coloured stem, ris-

ing perpendicularly to the height of fifteen or twenty

feet, with a diameter of three or four inches in the

broadest part, slightly attenuated towards the base.

It is divided into eight or ten furrows, with a corre-

sponding number of obtuse, wavy ridges. The flowers

of this plant grow from one of the areoles towards

the top of the plant, and are very nearly as large and

beautiful as those of Cereus grandiflorus, the "Night-

flowering Cereus."

Fig. 6.—Echinocactus visnaga grows to a large

size ; two gigantic specimens of it were sent to the

Royal Botanic Garden at Kew some years ago, from

San Luis Potosi, but both have since died ;
one of

them weighed 713 pounds, and measured four feet

and a half in height, and about two feet nine inches

in diameter ;
the other was still larger, weighing one

ton, and being nine feet in height, with a diameter of

more than three feet; but these are said to have been

small plants in comparison with othera growing in

their native country. In shape this species is some-

what elliptical, and has forty or fifty deep, narrow

furrows, with the same number of wavy, sharp-edged

ridges ;
the furrows are of a glaucous green colour,

becoming lighter towards the top of the ridges, and

the centre of its summit is covered with a dense mass

of a short, tawny, wool-like substance. The flowers

are produced singly, from amongst the dense woolly
substance at the top of the plant ; they have nume-

rous serrated petals of an oblong or spathulate form,

and a shining yellow colour.

The specific name of visnaga has been given to

this plant, in allusion to the use to which the Mexi-

cans apply the spines, viz., for making toothpicks,

visnaga or viznaga signifying in Spanish toothpick.

It has been calculated that the number of spines on

the largest plant of this species sent to Kew Gardens,
could not have been less than 51,000 !

Fig. 7.—Cereus hcxagonus, a native of Surinam

and other hot parts of South America, where it at-

tains the height of forty feet aud upwards, seldom

having any branches; its stem has usually six angles,

or sometimes more, with very wide furrows. The
flowers are produced from tlie angles of the stem near

the top of the plant, and have a tube about six inches

long, with imbricated greenish sepals, and petals

I
which are reddish outside and white within

; the
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stamens are numerous, and slightly tinged with green.

Its fruit is a round or oval berry of a dark purple

colour.

Fig. 8.—Oerms Peruviamis, var. monstrosua. This

curious monstrous variety of Oa'eus Pernvianus is a

native of Peru and other hot parts of South America;
it grows to the height of ten or twenty feet, with an

erect, flesliy, branched, and irregularly furrowed stem.

The flowers are Uke those of Cereus Peruvianus, but

larger and more spreading.

Fig. 9.—Ocreua grandijlorus, the "Night-flowering

Cereus." (See p. 364.)

Fig. 11.— Echinocactus oxygonus.—This species is

a native of South Brazil ; it has a fleshy, round, or

oval stem, about six inches or a foot in diameter.

The flowers spring from the areoles of some of the

upper fascicles of spines ;
the tube of the calyx is very

long, narrow at the base, but widening out towards

the apex, and becoming trumpet-shaped ;
its segments

are narrow, sharp-pointed, and of a deep rose colour :

the petals are white, tinged with rose colour at the

tips, and their segments are much broader than those

of the calyx.

Fig. 12.—Echinocactus myriostigma is a native of

San Luis Potosi. It differs from all the other species
of the genus, in not being furnished with spines. In

its native country it sometimes grows to the height
of fifteen or sixteen inches, but the specimens in

European gardens are only about five or six inches

high, rather oblong, and depressed at the top. The
flowers are produced from areoles at the top of the

plant ; they are about two inches in diameter.

Fig. 13.—Echinocactus hclophorus, a native of the

south of Mexico, about San Luis Potosi ; its stem is

nearly spherical, somewhat depressed at the top,
about eighteen inches in diameter, and of a light green
colour. The summit of the plant is covered in the

centre with a light brown wool-like substance, from

amongst which the shining yellow flowers are pro-

duced.

Fig. 14.—Mclocactua communis. This plant is a

native of the West Indian' Islands, growing in dry,

barren places near the sea, and upon porous rocks,

into which its roots peni^rate, but from which it seems

almost impossible that they can derive any nourish-

ment; indeed, it has been asserted by some persons
that this and other species of cacti derive the greater

part of their nom'ishment from the atmosphere; but it

has been proved, by careful analysis, that this opinion
is eiToneous. Its stem attains the height of from

one to two feet, is either round or somewhat ovate,

and has twelve to eighteen fuiTOWs
;
the ridges are

armed with spines, arranged in stellate fascicles, or

bundles, at certain regular distances from each other;

each bundle contains from five to ten pale or dusky-
brown coloured spines of unequal size, the lower ones

being largest. Upon the top of the stem there is a

cylindrical cap, or crown, about one-third the dia-

meter of the stem, and from this the flowers are pro-

duced; this crown, or top, is generally known by the

najne of "Turk's cap
"
or " Turk's head;" hence the

vernacular name of the plant is
"
l\irk's cap Cactus."

In some places they are called " Englishmen's heads"

and "Popes' heads." It is composed of numerous

reddish-brown coloured spines, imbedded in a white

wool-like substance; the flowers are imbedded in

this mass of spines and wool, and protrude only a

short distance beyond the spines; they are very

small, tubular, and of a red colour; the calyx and
corolla are combined into a single perianth, which is

divided into many segments: the anthers are sessile,

and inserted into the throat of the perianth. Its

fruit is a small, ovate, oblong, wedge-shaped berry,

which, like the flower, is also imbedded amongst the

spines and wool, constituting the "Turk's cap;" but

when perfectly ripe they are gradually ejected from

it; the seeds are numerous, small, black, and shining.

PLATE XV,
FUniT AND OBNAMKNTAL THEES.

Fig. 2.—Chamarops cxcelsa, the hemp palm, a na-

tive of Nepaul. Fig. 3.—Cupressus ftinebris, fun^raX

cypress. Mr. Fortune, in his work on the Tea Coun-

tries of China, including Sunglo and the Bohea Hills,

describes this weeping cypress as the most beautiful

tree found in that district, growing to the height of

about sixty feet, with a stem as straight as the Nor-

folk Island pine, and weeping branches like the wil-

low of St. Helena. Its branches grow at first at

right angles to the main stem, then describe a gi-ace-

ful curve upwards, and bend again at their points.

From these main branches others, long and slender,

hang down perpendicularly, and give the whole tree

a weeping and graceful fonn. It reminded the tra-

veller of some of the large and gorgeous chandeliers

seen in theatres and public halls in Europe.—For
other figures, see Index or List of Plates.

PLATE XVI.
PALMS, PINKS, &0.

Fig. \.^Araucaria imhricata, the Chili pine,

which was brought to this country in 1792, by Jlr.

Menzies, the surgeon in Captain Vancouver's voyage.
The figure in the plate is a portrait of a fine specimen
of this tree in the Edinburgh Botanic Garden. The

plant grows naturally in dense forests, similar to our

woods of Scotch fir. The Chilians eat the seeds of

the plant as the Itali.ins do the see<l3 of the stone

pine. ITie Araucaria is becoming a favourite orna-

mental plant in all parts of the United Kingdom,

being sufficiently hardy to withstand our winters.

Fig. 7.— Ci/cas revoluta; its stem, like that of C. cir-

cinalis, p. 261, produces sago. C. revoluta is a na-

tive of Japan. The Cycas is allied to the conifers.—
For other figures, see Index or List of Plates.

PLATE XVII.
PINE TRESS.

Fig. 2.—Pinus Sabiniana, or Sabine's pine, a na-

tive of California, and along the western flanks of the

Cordilleras of New Albion, at an altitude reaching to

within 1600 feet of the line of perpetual snow, where
it was first discovered by the late lamented Mr. David

Douglas, in 1S26, and again in 1831, when he sent ripe
seeds of it home to the London Hortioultm-al Society,
from which plantswere abundantly raised and liberally
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distributed over the country. Mr. Douglas described

it OS a magnificent tree, attaining the height of 140

feet, and four feet in diameter. Its prickly cones are

large ; so are the seeds, which are eaten by the natives

of those countries, and are pleasant to the taste. The

tree is perfectly hardy, and well endures our severest

winters. The wood is whitish, and rather soft, espe-

cially in situations where its growth is rapid. Fig. 4.

—Firms pinea, tlie stone-pine, p. 464. This is the

pine of Claude Lorraine's Italian landscapes. Fig. 5.

—Cedrus deodara, the deodar, from the mountains of

northern India, equal, if not superior in beauty to the

cedar of Lebanon, of which some eminent botanists

now consider it to be a variety. The wood is com-

pact and durable. The gates of the celebrated temple
of Somnauth are constructed of deodar

;
as those of

Solomon's temple were, and those of St. Peter's at

Kome are, ofthe cedar of Lebanon. Fig. 6.—A hies ex-

celsa or Clanbrassiliana, Lord Clanbrassil's spruce-fir,

very generally considered only as a variety, although

by some ranked as a species, which certainly its ap-

pearance and growth would warrant as very different

from any other spruce, being a low compact bush, of

from three to four feet high, with short, numerous

branches, closely covered with leaves, which are sel-

dom more than one-fourth of an inch long. Intro-

duced to Britain by Lord Clanbrassil ;
the date and

locality uncertain, but supposed to be from the Le-

vant. Fig. 7.—Pima OouUeri, or Dr. Coulter's pine,

a native of the western coast of North America, ex-

tending from 40° to 43° north ; also on a range of

low hills from the Rocky Mountains towards the sea

at Cape Orford, of Vancouver, where it was dis-

covered by the late distinguished botanical collector,

Mf. David Douglas, in 1826, when he sent home

seeds to the London Horticultural Society, where it

was raised and distributed to the various collections.

It was met with more recently by Dr. Coulter on the

mountains of St. Lucia, at an elevation of nearly

4000 feet above the level of the sea. That gentleman

likewise sent home fresh seeds of it to various gardens,

where it has been raised. It is perfectly hardy, and

is said to attain a height of 100 feet, with a circum-

ference of 12 feet. From its rapid growth, the wood

is not expected to be valuable; but the tree is highly

ornamental, either in the pinetum or singly on the

lawn or park.
—For other figures, see Index or List

of Plates. .

PLATE XVin.
A BBAZILIAN FOBEBT.

Meyen and Von Martins state that a characteristic

feature in Brazilian forests is the variety and profu-

sion of cUmbing plants. By the commingling of

their branches, they bind themselves closely to the

wood of the tree which supports them. In this pro-

cess the strength of the original root of the parasite

becomes weakened, and as a counterpoise, the stem

sends down air-roots, and thus this tenacious and

vigorous race continually acquire fresh strength and

fr'eedom. "In proportion (says Meyen) to the ma-

jestic beauty of a primeval forest, is its fearful gran-

deur when in conflict vrith the wild elements. To

be in such a forest during a violent hunicacs, id

described as more fearful than to struggle with tha

raging waves in the open sea. When the boisterous

wind catches hold of the tops of the gigantic trees of

these natural forests, and shakes the branches and

trunks against each other, the air is filled with a fear-

ful rushing, thundering, rattling, and crashing. Even

the strong hanas (climbing plants) are torn .isunder,

and the broken branches and stems fall to the ground.
The rain, at first warded off by the thick canopy of

foliage, now falls in torrents
;
almost all the inhabi-

tants of the forest betray their fear by mournful howl-

ing and crying ;
the apes, the large bats, and the

whole host of birds call loudly together, and the

croaking of the tree-frogs and others of this family,

sometimes like the sound of a drum, discloses the

misery of the moment."

The forms of the palm, the musa, the arborescent

glasses, fig-trees, orchids, and other parasites and

climbing plants, determine the character of the vege-

tation of this as of other portions of the equatorial

zone.

Dr. Von Martins describes the bush-ropes of the

Brazilian forests on the Organ Mountains, as clinging

round the trees, and hanging down from them in

graceful festoons. These ropes yield a milky or yel-

lowish juice when wounded, and probably belong to

the dogbanes or asclepiads. The twining plants,

decorated with beautiful green leaves, consist of spe-

cies of banisteria, smilax, serjania, and bignonia,

voluptuously interlaced and entangled.

PLATES XIX.—XXI.
MEDICINAL PLANTS.

For page of description, see Index or List of Plates.

PLATE XXII.
MEDICINAL PLANTS.

Ipeoacuan (Cephcelis ipecacuanha), a plant of the

cinchona tribe, with an annulated root, which is the

ipecacuan of the pharmacopoeias. It is emetic and

diaphoretic—For other figures, see Index or List of

Plates.

PLATES XXIII., XXIV.
BPIOB PLANTS.

For page of description, see Index or List of Plates.

PLATES XXV., XXVL
QUM PLANTS.

Gdm Olibandm, the product of Bomettta serrcaa,

a native of India, called also Libanus thurifera. Oli-

banum is chiefly used as a grateful incense ; but it

possesses also stimulant, astringent, and diaphoretic

properties. Arabian frankincense has also been said

to be the produce of the same tree, but this is uncer-

tain. GuTTA PEBOHA is the produce of Iionandra

gutta, a native of Singapore, Borneo, and other Malay

islands. It is a large tree, with spongy wood, and

leaves of a leathery texture, green on the upper, and

orange-yellow on the lower surface. The Malays

destroy the trees in order to get at the juice, instead

of collecting it from incisions made in the growing
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tree, as in the case of tUe plants producing caout-

chouc. A single tree yields about 20 or 30 lb.<i. of

gutta percha. Tlie substance was made known only

in 1845 ; its uses are already inniunerable. The an-

nual imports into Great Britain are about 1000 tons

a-year.
—For other figures, see Index or List of

Plates.

PLATES XXVII.—XXX.
PLANTS USED AS FOOD.

For page of description, see Index or List of Plates.

PLATES XXXI., XXXII.
PL.\NTS USED IN DYEING.

Por page of description, see Index or List of Plates.

PLATES XXXIII., XXXIV.
PLANTS USED IN CtOTHINO AND COBDAHR.

GoMUDTl-PALM {Arenga saccliarifera). The sub-

efcince named gommuti, used for cordage, canvas,

and other economical purposes, is a fibre produced

by the splitting or decay of the leaf-stalks of this

palm . The fibres are stiff and deficient in elasticity,

preventing it from being much in request for cordage

in this country, where only small quantities of them

are received. Piasbava-palm (AttaUa funifera),

piassava, pia^aba, monkey-grass, or para-grass, is a

fibre produced by this palm in a similar manner to

the gommuti, namely, by the separation of the leaf-

stalks or petioles, which are of great length, often

nearly twenty feet. The fibres are about the thick-

ness of a rush, round, and not very flexible, so that

they are neither woven nor spun in this countiy,

but are much used in making brashes and brooms.

The coquilla-nut is the fruit of the same palm.—Sun,

shunum, taag, or Bengal hemp, is the fibre of Orota-

lariajuncea (p. 420), a leguminous plant of India,

resembling our broom, JuTE (Corcliorus capmlaris),

p. 420. The fibre of this plant, which belongs to

the Linden tribe, has of late years become so gener-

ally used, that it now rivals flax and hemp in its im-

portance as a commercial product.—For other figures,

see Index or List of Plates.

PLATE XXXV.
VEGETABLE POISONS.

jEthilsium cynapium, fool's-parsley ; leaves poi-

sonous. Arum maculatum, cuckoo-pint, or wake-

robin ; tubers amylaceous, stimulant, diaphoretic, and

expectorant ; juice acrid, poisonous ; produces Port-

land sago when freed from the acrid juice. Bryonia

alia, white bryony ; root acrid and purgative ; cath-

artic. Ckdidonium majus, greater or common celan-

dine
; juice acrid, stimulating, aperient, diuretic,

and sudorific.

PLATE XXXVL
VEGETABLE POISONS.

Aconitam napellua, wolf's-bane, or monk's-hood j

narcotico-acrid
;
a spirituous infusion of the root has

proved fatal to human life. Atropa lelladonna,

deadly nightshade or dwale; a dangerous narcotic.

Solanum dulcamara, woody nightshade or bitter-

sweet ; berries bitter and poisonous ; plant narcotio

and diaphoretic. Datura Stramonium, common

thorn-apple ; violent narcotio poison.

PLATE XXXVII.
VEGETABLE POISONS.

Coniummaculatum, hemlock; powerfully nareotioo-

acrid, Hyoseyamut n'ujer, black henbane; strongly

narcotic. Lactuca virosa, poisonous lettuce ; narco-

tic. Oolchicum autumnale, autumnal meadow-

safiron ;
a narcotico-acrid poison ; used as an anthel-

mintic.

PLATE XXXVIIL
VEGETABLE POISONS.

Ranunculus alpcslris, alpine white crowfoot ;

acrid. Agarictts muscarius, fly-blown mushroom

(named also Amanita muscaria), one of the most

poisonous of our fungi. It is narcotic and intoxi-

cating, and in Kamschatka is used in the same man-

ner as ardent spirits. Digitalis purpwca, pni-ple

foxglove ; diuretic, narcotic. Helleiorus niger, black

hellebore, or Christmas rose, same natural order as

Ranunculus; characterized generally by aciidity, caus-

ticity, and poison.

PLATE XXXIX., XL.
rnUITS AND NUTS.

Fig. 6.—Sapucaya, Sapucaia, or Zabucajo nut (the

produce of Lecytliis ollaria), and known by the name
of monkey-pot, the seeds being much relished by these

animab. Fig. 7.—Brazil, Juvia, Castanha, or Para

nut (the fruit of Bertlioletla excelsa), of which also

the monkey is very fond, and will hammer the capsule

for hours together with a stone, in order to get at the

inclosed nuts.—For other figures, see Index or List

of Plates.

PLATE XLI.
AUSTRALIAN TREES AND SHRUBS.

Aiistralian trees as well as shrubs are perennial

evei'greens. Hence the forests of that vast island are

verdant with foliage all the year round. There is

no autumnal fall of the leaf; consequently there is

scarcel}' any soil formed in the woods by decayed
leaves. As there is no general denudation of leaves

from the branches in winter, so, when spring comes

round, no univeraal budding takes place, to renew the

charms of that season, as in European forests. The

well-known American expression,
"

fall of the year,"

which is derived from its deciduous vegetation, is in

this southern region inapplicable. There is a stereo-

typed aspect, if we may so term it, about Australian

forest scenery, so that its general effect upon the

mind is that of monotony. This impression is lllie-

wise assisted by the sombre green colour of the fo-

liage, caused by the dark tint of the chlorophyll that

constitutes the colouring matter of the leaves. Al-

though the country is open and grassy, and the cli-

mate clear and sunny, yet there are no warm green

hues in the forest landscape in spring, nor the rich

glowing tints of autumn. A universal sombrenesa

would thus prevail, were these effects not consider-
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ably modified by the unusual Btracture of the leaves

and bark of the trees belonging to the genus £aca-

bjpiua, which form, on an average, four-fifths of the

forests in the temperate regions of Australia.

It is well known that, in forests of deciduous trees,

the leaves project horizontally from the leaf-stalk,

showing a distinct upper and under side in the struc-

ture of their veins, parenchyma, and epidermis. This

position of the leaves gives that umbrageous charac-

ter to our forest trees which is well marked in the

sycamore and chestnut. In Australia, on the con-

trary, gum-trees and their congeners have their leaves

placed vertically upon the leaf-stalk, both sides being
of the same structure, like the mistleto leaf. Con-

sequently there is abundance of light from above

piercing these forests, rendering more cheerful what

would otherwise be gloomy in the Australian land-

scape, and permitting the sun's rays to penetrate

through the foliage, so as to fall upon the brilliant-

colouied flowers and green-sward which cover the

open forest lands, as it were, with a beautiful carpet.

Moreover, the leaves of this class of trees are rarely

more than an inch wide .and five inches long, being

simple, acute, and scimitar-shaped, the branches but

thinly covered with foliage, and the trees wide apart ;

so that, excepting their monotonous character, the

open forests of Australia are cheerful to the traveller,

salubrious to the settler, and are always well lighted

up by the sun and swept by the breeze. Tlie au-

tumnal fall of the leaf is likewise in some measure

represented by the annual stripping of the bark from

the trunks and branches of the giim trees, which is

seen in the accompanying plate, fig. 1.

Of an opposite character is the general appeiu'ance
of the brushwoods, formed by shrubs and the class

of smaller trees in Australia. These thickets, termed

"scrubs" by the colonists, are dark, dank, and

dreary, and the plants so closely interwoven and

thorny that in many instances they are impenetrable

by man or beast. The contrast between them and

the neighbouring open forest land is remarkably de-

fined. While in the latter, as we have remarked, all

nature is diy, light, and cheerful, in the former the

traveller scarcely proceeds twenty steps when he is

enveloped in gloom, even at mid-day, while a hollow,

resounding canopy of foliage, formed of broad-leaved

climbers, fig-trees, laurels, and the like, echoes to his

progiess, as he forces his way through the crackling

brushwood, whilst a damp chill seizes his frame.

Here the botanist finds many of the rarest and most
beautiful Australian shrubs and trees, and, what is

remarkable, rarely of the same species as those which

grow outside its boundary. That indefatigable ex-

plorer and botanist, the lost and lamented Leich-

hardt, informed the writer of this article that in the

Moreton Bay district he counted seventy species of

shrubs and trees, within the area of a square mile, in

one of these scrubs, not one of which was found in

the af^'aoent forest.

This remarkable feature is partly accounted for

from the tenacity with which these scrubs keep to

Boils formed by certain rocks. In one locality they
grow upon the trap-dikes which intersect the santl-

stone formation, fomiing narrow belts of vegetation,
not more than one or two miles wide, and continuing
dense and unbroken for five, ten, fifteen, and fre-

quently twenty miles. So that if the direction of

one lies across the path of the settler, between his

homestead and the settlement, he has either to skirt

it, making a circuitous route, or to cut a road through

it. In other localities the nature of the soils is re-

versed, as shown by Leichhardt, during his journey
from Moreton Bay to Port Essiugton.

" It was in-

teresting," he writes, "to observe how strictly the

scrab kept to the sandstone and stiff loam lying upon

it, whilst the mild black whinstone was without trees,

but covered with luxuriant grasses and herbs ; and

this fact struck me as remarkable, because, during

my travels in the Bunya country of Moreton Biiy, I

found it to be exactly the revei-se; the sandstone

spurs of the range being there covered with an open

well-graseed forest, whilst a dense vine brush extended

over the basaltic rock." The greatest known jungle

of this kind lies between Melbourne and Gipps' Land,
in Victoria, which is estimated to be nearly 200 miles

long and about 60 broad
;
and although a track has

been found across it, so difficult is the journey through
its rocky region, that it takes the intrepid bushman
three days to cross it.

White GuM-TnEB (Eucalyptus obliqua), Fig. 1.—
The genus Eucalyptus derives its name from the

well-marked connection of the calyx with its lid or

cahjptra, which is forced off by the pistils and

stamens, when blossoming. The gum trees of Aus-

tralia are the monarchs of the forest in that

country, and attain the height frequently of 150

feet, with a girth of 24 feet about a yard from the

ground. In Van Diemen's Land this may be con-

sidered the average dimensions of the trees in the

southern and western parts of the island, where we
have measured a fallen giant of the forest 260 feet in

length and 16 feet in diameter. However, the buts

of such enormous trees are not solid. At the same

time, some idea of their size may be entertained,

when from two to four men on horseback can find

room in their hollow trunks. The appearance of

a white-gum tree forest has no counterpart in the

northern hemisphere. From the base of the trunk

up to the minutest branches, the bark of the tree is

perfectly white, and the leaves of a leek-green colour.

Its general aspect is that which a forest of ash trees

would have, if their stems and branches were white-

washed. Their trunks, also, are generally naked for

about two-thirds of the way up ;
and the branches

above that project at nearly right angles from them,

while the smaller branches frequently shoot up verti-

cally. The leaves show the specific character of the

foliage alluded to, particularly their leathery struc-

ture. On being crushed iu the hand, an essential oil

is expressed from them, which is contained in cavi-

ties, to preserve them during their perennial exist-

ence, and to enable them to withstand the aridity

and heat of the climate. As the name denotes, trees

of this genus exude gum from their tnmks. This

gum, however, is not a trae gimi, like that which is

yielded by the Acacias. It is, properly speaking, a
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gum reain, of a highly stringent quality, possessing

similar properties to gum-kino, and as such is a va-

luable corrective in dysenteric complaints, which are

often fatal amongst the colonists.

Steinot-Bask {E. pulvei-ulcntxa), Fig. 2.—The

timber of the white and blue gums, as well as their

ally the stringy-bark, is of the most serviceable de-

scription to the colonists. Though all are equally

useful for the same purposes, yet the white gum is espe-

cially valued in house-building, while blue gum excels

it for ship-building. Ships built of this timber are

classed at Lloyd's A 1 for fourteen years. Stringy-

bark is a more straight-grained timber than either of

the others, and hence it is sought after for splitting

into paling, laths, and shingles ;
the latter being used

for roofing houses instead of slates. On the other

hand, there are cross-grained gum trees of so tough a

nature, that ships' knees may be cut by the saw out

of a plank, and have all the strength of a naturally-

bent knee. It is remarkable, also, that the best tim-

ber from the gum trees is the outside part, the inside

often being hollow and decayed ;
and it is no unusual

circumstance for the ship-builders at Hobart Town to

lay down the keel of a ship 120 feet long, composed

entirely of a single slab from the outer portion of a

gum tree.

The Wattle Tree (Acacia dealbata), Fig. 3.—
There are about forty species of acacia in Australia,

all ornamental trees, but none exceed the wattle tree

in beauty, nor approach it in point of utility. It

forms umbrageous and delightfully scented groves

near the banks of streams and lakes. It is a hand-

some tree, from fifteen to thirty feet high, with mi-

nutely pinnate leaves, like the mimosa plant, from

which circumstance its bark is called the mimosa

bark, and forms an article of export from Australia

to Britain
; which, before the gold discovery, amply

remunerated the exporter, notwithstanding the great

distance, from the fact of its containing a greater

percentage of the principle tannin than any other

bark. It is most abundant in Van Diemen's Land,

Port-Philip, and Twofold Bay, and other parts of

the south coast, between the parallels of 34° and 38°

south latitude. The flower is a ball of yellow sta-

mens and pistils, from which insects derive much
nourishment. Wlien the acacia groves are in full

blossom, they send forth a fragrance which may be

detected at the distance of several miles
;
and on ap-

proaching them they present one of the most pic-

turesque features in Australian forest scenery. This

plant yields a gelatinous gum of no value for the

purposes of commerce ; but its congener, A . implexa,
furnishes a soluble gum, little inferior to gum Arabic,
and fonnerly was an article of export from South

Austraha to this country.
Australian Virgin Bower {Clematis Mossmana),

Fig. 4.—This beautiful climbing plant was discovered

by Mr. Mossman amongst the scnib forests of the

Australian Alps. It has a four-leaved white waxy
calyx, two to three inches in diameter, inclosing a

profusion of yellow stamens and styles, which give
forth a delicious orange perfume. The flowers blos-

som from October until January. Towards Mar.:-b

and April its beauty is scarcely diminished, although

the flowers are gone ;
for these are succeeded by fas-

ciculsB of long feathery awns, depending from the

pericarp, like bundles of floss silk. In the locality

above named, it climbs up the trunks and through
the branches of casuarina and arauoaria trees, hang-

ing in festoons from tree to tree, its climbing stem,

sometimes fifty feet long, with trifoliate leaves, and

serrated cordato-ovate leaflets. Nothing can exceed

the delicacy of contrast between the form and colour

of this climber amongst the foliage of these darkest

of the dark-hued Australian trees. Even the abori-

gines of the country are not insensible to its beauty,

particularly at seed-time, when it waves its silky

hair. These dusky children of nature at that time

adorn their heads with the stems, entwining them

several times round, thereby forming a silvery wreath

round their jet-black hair, which upon the young
women of the tribes has a most pleasing efl'ect.

Grass Tree (Xanthorrhea hastilis), Fig. 5. —
Amongst the many curious forms of the vegetable

kingdom in the antipodean world, the grass tree ranks

not the least interesting. In general its presence is

indicative of a poor soil, therefore it is one of those

plants which give life to the sterility of a great por-
tion of Australia. It is an endogenous plant, and

attains its height from the annual decay of its long

grass-like leaves, from the centre of which proceeds
the flower-stalk, in every way having the form and

structure of the bulrush. From the bush-fires which

sweep through the country, the crooked stems of

these plants are almost always scorched black, so

that in the distance they have veiy much the appear-
ance of an aborigine crouching down. That they
themselves know this to bo the case has been shown,
in instances where they have been pursued by the

mounted police and squatters, after some murder or

depredation. In order to avoid pursuit, the more

cunning amongst them would twist their bodies in a

contorted manner, and stand immovable luitil their

I^ursuers had passed, unless the hounds used upon
these occasions would scent them out, and prove
them to be other than grass trees. Again, the ex-

plorer, in passing through a comitiy inhabited by
hostile natives, frequently takes these trees, in the

distance, to be groups of black men. When torn up

by the root after these frequent burning-s, a quantity
of a resinous gum, called gum acaroides, is gathered

in nodules, which has been found useful in manufac-

turing varnish. The natives use this gum for fasten-

ing on the barbs of their spears, made from fishes'

teeth or broken pieces of glass.

EvERLASTiNO FLOWERS (Hdichrysum datum and

hracteatum), Figs. 6 and 7.—An arid region like

Australia is necessarily rich in specimens of dry

everlasting flowers, white and yellow. These gaudy
flowers form a great contrast with the surrounding

brushwood, where they grow, or at other times in the

clefts of rocks on the summits of mountains. For it

would appear that their hardy nature is proof against
aun and wind at the highest altitudes of Australian

vegetation, while the barren mountain-ridges furnish

BufRcient soil for their nourishment where other
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plants would perish. They are favourites with the

aboriginal women in decorating their hair.

She-Oak (fiasuarina pmdiUa), Fig. 8, is one of

those arborescent plants, typical of extinct European
vegetation, of which there are so many examples in

tlie Australian flora. It bears the anomalous name
of she-oak amongst the colonists, which is a corrup-
tion of the native name eheacl:. Although an exogen
in the structure of its branches and trunk, which dis-

plays an unusually large development of the medul-

lary i-ays, the casuarina possesses no true leaves. Thu
pendulous articulations whioh serve for that purpose,
are foi-med in the same manner as the whorls of

Hippuria vulgaris, the common mare's tail, and
these are analogous in structure to the lepidodendra
of the transition epoch, as seen in their fossil remains,
60 that the casuarina of Australia may be considered

existing types of the extinct .irborescent equisetaceai,

which flourished during the carboniferous era, and
assisted greatly in forming the strata of the coal-

measures. Their average height is from fifteen to

twenty feet, the trunks disproportionately thick com-

pared to their size, and spreading out at the but

with thick, finnly imbedded roots. The colour of

its scanty foliage is of the darkest green, which, to-

gether with the dark hue of its rough bark, renders a

clump of those trees like a black patch in the land-

scape. Its usual habitat is by the borders of running

streams, and hence it is regarded especially by the

settlers in that arid country. But its most charac-

teristic location is by the sea-side, where it flourishes

in dense groves. Here, upon tlie poorest soU, and
at the utmost verge of the land, these hardy trees

brave the salt spray, which showers upon them from

the surf. While wo have designated the gum tree

forests 213 cheerful, though monotonous, and the vine

sciTibs as dense and gloomy, these cosuariua gi'oves

may with equal propriety bo called melancholy.
Seated under the dark canopy of thread-like foliage,

tlie winds sigh overhead as they create a stridulous

jnumiur amongst the leaves, producing a mournful

sound, which is heightened by the distant surge of

the oceSn. The leaves are nourishing, and relished

by hoi-ses and cattle, while, on the ground where

they fall, they prevent the vegetation of grasses and

herbs, and are slow in decomposition. The timber is

of a bard and tough kind, and ia much prized by the

aborigines, who cut their boomerangs and clubs fiora

portions of the but, while the tree is growing.
Cabbage-Palm (CoryplM Auatralis), Fig. 9.—As

a contrast to the foregoing in pleasing beauty and ha-

bitat, we may class the cabbage-palm. Their graceful
sterna and light green leaves shun the bleak hillside,

and seek for shelter in the warm fertile meadow-lands.

In clearing these rich patclies of alluvial soil, the

farmer rarely cuts down the cabbage-palm, particu-

larly as it is not abundant throughout the colony.

Moreover, the leaves, when dried, are highly valued

fur making men's sailor-brimmed hats. For this pur-

pose they are cut up into strips about the width of a

straw, and plaited zigzag fashion, which are sewn

strongly together to the required shape ; and few hats

stand the climate more serviceably than an Australian

cabbage-palm hat. The name of cabbage is given to

it in consequence of the young leaves, before emerg-
ing from their sheath, furnishing a vegetable mass not
unlike a cabbage, and which, upon emergencies, the

traveller has found a nutritious farinaceous kind of

food. Otherwise, this ti-ee is the same as its great

congeners found in tropical climates, and attains an

average height of fifty feet.

Captain Cook's Tea-Tbke {Leptospermum tcopa-

rium), Fig. 10.—When our distinguished country-
man and navigator. Captain Cook, arrived in these

distant southern regions, after long and harassing

voyages thither, it was amongst his first duties, for

preserving the health of his crews, to look for some
wholesome herbs on shore, as a corrective to the

fatal effects of scurvy. The plant, known through-
out Australasia as Captain Cook's tea-tree, was

found by him to contain a curative principle in

addition to this. A decoction of its leaves drank

like tea—hence the name—proved a most efficient

medicine. Its leaves are much smaller than those of

the tea-plant, but the seed-vessels are very similar.

It bears rosaceous white blossoms eight months in

the year, and grows most luxuriantly on marshy

ground, from six to twenty feet high. What are

termed tea-tree scrubs among the settlers, are dense

thickets of this plant along the swampy margins of

streams, where the stems grow as straight and supple

as willow-wands, which are useful in "wattling" the

sides of huts, i.e., forming a kind of basket-work

upon upright posts, to be covered with mortar. In

Van Diemen's Land and New Zealand, where it

grows abundantly, the settlers mako a palatable and

wholesome beer from it; and in Port-Philip, in 1841,

when tea rose from £3 to £15 per chest, many of the

poorer class of settlers used it as a substitute.

The Botile-beush Plant (Banksia marginata).

Fig. 11.—This genus of plants niunbers about thirty

known species, and is peculiar to Australia. Except-

ing for firewood, they are of no utility to the settler
;

yet, in the economy of nature, they form a binding

root for the sandy shores of bays and inlets on the

coast. Ttey generally present a stunted appearance,

with dry rigid leaves, producing the compound flower

which gives them their familiar name. This species

rarely exceeds six feet in height, but the Banksia

aerraiifolia attains sometimes twenty feet.

DwABP Native Cheery (Exocarpus humifums),

Fig. 12.—Ab contrasting with its dry nature, the

dwarf native cherry is distinguished by its succu-

lent properties, and growing in swamps. This spe-

cies and E. strictus bear a small drupe, with the stone

at the base outside, which is called the native cheny

by the colonists, and possesses a sweet flavour.

Great-floweeed Australian Heath (Epucris

grandiflora). Fig. 13.—This beautiful heath is now a

favourite ornamental hot-house plant. Although the

EpacridactCB are, strictly speaking, not true heaths,

yet plants of that order resemble the Ericacea in al-

most every character, excepting that the anthers are

one-celled, and opening longitudinally, whereas the

others are two-celled, and dehiscing by a pore. In

other respects lliey serve the same economy in nature,
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and inhabit similar localities and soils. In the arid,

sandy districts of Australia, along the east coast, the

diiferent species of epacria are as abundant as the

ericas are at the Cape of Good Hope. Their dry, rigid

leaves, brilliantly coloured petals, devoid of scent,
and hard woody stems, accord with the bright sunny
climate, and the unmarked character of the seasons.

The adaptation of these plants to a region where more
succulent herbs would soon wither and perish, is

beautifully illustrative of the provision of nature in

clothing the Australian wilderness with vegetation ;

while the facts that they flower in our winter gar-

dens, when all European flowers are dead, and fade

in summer, when indigenous plants are in full bloom,
show that, although transplanted to the northern

hemisphere, where the seasons occur in opposite rota-

tion, they retain the wondrous principles of vegetable

physiology unaltered, which regulate the nature of

vegetation in the southern hemisphere ; a proof that

there is another and a higher principle controlling the

vitaUty of plants than heat, and its alternations of cold.

Nothing can surpass their beauty when seen growing
in the greatest luxuriance, amongst the rocky clefts

around the shores of Port Jackson. The traveller

who sees them for the first time would imagine that

he was trespassing upon some horticulturist's garden,
and had entered a choice collection of cultivated

flowers, when he had suddenly penetrated into one of

those flowery dells.

Native Eosb or AnsTEAHA (Boronia serrulaia),

Fig. 14.—For want of a better representative of the

"queen of flowers," the Australian colonists have
chosen this pretty little plant, which bears but a very
distant affinity to the true rose. In like manner,
Correa specioaa, fig. 15, is named the Adstkalian

FnsCHiA, with perhaps a little closer resemblance to

its assumed prototype. This desire of giving familiar

names to the flowers of his adopted country, recalls

pleasing reminiscences to the colonist; but at the

same time it gives the inhabitants of the mother

countiy erroneous impressions of the character of

that e.xotic flora. Not only are the trees and shraba

very different in their nature from those of Europe,
but the specific characters of the herbs and grasses are

unlike any that are described in the British flora
;

and we question if there are more than twenty known
species of plants common to Australia, which are in-

digenous in Europe. This statement will convey tho

extent of its meaning more fully, when we add, that

at present there is little short of 10,000 species known
to botanists, although not all botanically described.

The first botanist of repute who visited the shores of

Australia, and gave some account of its extraordinary

vegetation, was the late Sir Joseph Banks, who was
afterwards followed in his researches by the indefa-

tigable Robert Brown, at present chief botanical

curator in the British Museum. This gentleman
gave the result of his discoveries in a purely technical

work, published in Latin, as far back as 1810, wherein
he describes upwards of 4500 species, and which, from
the umbrage taken by its author at the severe criti-

cisms passed on his new views, and style of Latin,
never passed into a second edition, and may be con-

sidered a sealed book to the pubHc at large. Since
that period very little has been done in describing
and illustrating the botany of that most interesting

region. Few genera have been added to the list given

by that eminent botanist, although Cunningham,
Labillardiere, and others, have more than doubled
the list of species. There is stiU a vast field open for

botanical discoveries in Australia, and a popular and

interesting history of its vegetation haa yet to be

given to the world.

S. M.
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GLOSSARY

BOTANICAL TERMS.

Aj in composition, signifies witliout, as AphyUttSy with-

out leaves; Acaulis^ witliout stem.

AUn-eviate {cdjbreviare, to sliorten). Used in compara-
tive descriptions, to indicate tliat one part is shorter

than anotlier.

Aberrant J deviating from the natural or direct way;
applied in Natural History to species or genera tliat

deviate from the usual characters of their neighbours.
Ahortion signifies an imperfect developement of any

given organ.
Abraded, rubbed or worn off.

Abstergent, cleansing, having a cleansing quality.

Accessory, something added to the usual number of

organs, or their parts.

Accretion, the growing of one thing to another.

Accumbent, lying on, prostrate, supine; this term is

employed in Cruciferae, to signify a radicle, which
lies upon tlie edge of the Cotyledons.

Acerose, needle-pointed; fine and slender, with a sharp
point.

Acescent, sour, tart, acid.

Acetarious, any thing belonging to the salad tribes of

vegetables.
Acetoiis, something that produces acidity.

Acicular, needle-shaped.
Acinaciform, scimitar-shaped.
Adni, the small stones in grapes, strawberries, &c.

Aculeate, being furnished with aculei or prickles, as

distinguished from spines.

AcJilet, prickles, sharp hard processes of the epidermis
falling off when old; by which character they are

distinguished from spines, which do not fall off.

AeumiTiate^ taper-pointed.

Acviangular, having sharp angles.

Adnate, adhering to a thing. Anthers are called adnate
when they arc attached to the filament by their

whole length.

Adult, the full-grown of any thing: full-grown leaves

are adult leaves.

JEruffinous, having a colour like that of serugo or ver-

digris.

Agglomeraied, collected in a heap or head.

Aggregate^ gathered together ; usually applied to a dense
sort of mflorescence,

Akenium, a hard pcricarpium, containing a single seed,
which does not adhere to it; it is the same aa the
Linna^an nux.

AViumcn, the substance under the inner coat of the testa,

surrounding the embryo; it is sometimes absent.

Akjcipliarviic, that which counteracts poisons, antidotal.

Alkalescent, having the properties or effects of alkali.

Alveolate, resembling a honeycomb.
Amentum, a catkin; mode of inflorescence.

Ampleaicaul, stem-clasping; the base of the leaf sur-

rounding the stem.

Amylaceous, havinjj
the properties of starch.

Anastomosing, uniting, or inosculation, of vessels.

Androgynous, producing both male and female sexes on
the same root, or in the same flower.

Anfractuose^ full of turnings and winding passages.

Angular, composed of, or fumisbed with, angles.

Angulo- dentate, angularly toothed, or angular And
toothed,

Annulations, rings or circles.

A^iterior, growing in front of some other thing.
Antltelminiic, capable of killing worms.

Antheriferous, bearing anthers.

Anti-scrophulous, antiscorbutic ; efi&cacious against
scurvy.

Antiseptic, efficacious against putrefaction.

Aperient, having a slight purgative quality,

Apctatous, being without petals.

Aj>e,T, the summit; generally applied to any thing ter-

minating in a point.

Aplitlious, resembling something covered with little

ulcers.

Apiculate, terminating in an apienlous or little point.

Apiculous, a small point. This term is generally used
when the midrib projects beyond the leaf, forming a
little point, or when a small point is very suddenly
and abruptly formed.

Apophysis, a swelling beneath the theca of a moss.

Appendix, that whicli is attached.

Appressed, i)l.aced close upon something else : when
hairs lie flat upon the surface of a plant, they are
said to be apprcssed.

Approaimated^ near together.

Apterous, without wings, or the membranous margins
which botanists call wings.

Aquatics^ growing in or belonging to water.

Arboreous, being a tree, as distinguished from frutes-

cent or shrubby.
Arborescent, having a tendency to become a tree.

Arcuate, curved or bent like a bow.

AreolcB, little spaces or areas on the surface of a thing:
the surface of crustaceous lichens ia often cracked in

every direction; the spaces between the cracks are
the areolae.

Areolated, the adjective of the last term.

Aridity, dryness.
Aril/ate, having that peculiar appendage called the

Arillus. The term is only applied to seeds.

Arillus, a process of the placenta adhering to the hiluni
of seeds, and sometimes enveloping them.

Aristate, bearded, as the glumes of barley. Many
grasses.

Aroma, the spicy quality of a thing.

Articulation, the place wliere one thing is joined with
another, another word for joint.

Asci, small tubes in which the sporules of Cryptogamio
Xdants are placed.

Ascigcroits, bearing asci.

Assurgent, rising upward.
Attenuate, made thin or slender.

Auriculatcd, having an ear-like base.

Awns, the beard or arista of corn.

Axil-flowering, flowering in the axilla.

Axilla, literally the armpit; in plants applied to the
angle formed by the union of t)ie leaf and stem.

AxiUai-y, placed in the axilla.

Axis, the line, real or imaginary, that passes through
any thing.
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B
linccate^ bcnied, having a fleshy coat or covering,
fifi^/f/etly rcscmblmg a bag or sack.

lidd, the round central i)art of the flower of the Stnpelia.
Vandsy or vittoe, are tlio spares between the elevated

lines or ribs of the fruit of umbelliferous plants.
Barred, crossed by a paler colour in spaces resembling

bars.

Bcah, any thing which resembles the beak of a bird;
hard short points.

Bearded, liaving long hair like a beard.

Beardhtted^ having small awns.

BictispidatCy twice pointed.
Bidctitate, double-toothed, or having two teeth.

Biennial^ a plant is said to be biennial wliieli requires
two seasons to mature its fruit, and then dies.

BifariouSy placed in two rows.

Bifid, half divided in two; two cleft.

Buflandular, doublu-glanded.
Bihhiate, having two lips,

BUobed^ divided into two lobes.

Binate, growing two together.

Bipariible, capable of being parted in two.

Bipinnatc^ a mode of foliation; twice pinnate.
Bipinnatifid, twice pinnatifid, a mode of foliation.

Bisacctite, having two little sacks, bags, or pouches.
Biscutate^ resembling two bucklers {scuta) placed side

by side.

Biterntite^ divided in three twice over.

Bi-tri-crcnate, crenate twice or thrice.

Bi-tripinnatijid, pinnatifid twice or tlirice over.

Bi-tn-temate, growing m threes twice or thrice over.

Bivalved, two-valved.

Blanching^ made white by being grown in a dark place.
Bland, fair, beautiful.

Blu/hty a vague term, signifying a pestilence among
plants caused by the attack of insects or of para-
sitical fungi, or by some endemical aflfection of the

atmosphere.
Blistered, having the surface raised as the skin is when

blistered.

Bole, trunk of a tree.

Boroffineous, of or belonging to the natural order Bora-
gincje.

Braehiate, having arms or branches usually placed
opposite to each other, nearly at right angles with
the main stem, and crossing each other alternately.

Dractcate, furnished With braetece.

liracteohs, little hracteic.

Bradeoe, small leaves placed near the calyx.
Brancfileis, small branches.

Bristles, rigid hairs.

Bidhiferons, bulb-bearing.
Bidlious, having bulbs.

BuUis,^ undergroimd buds resembling roots, and con-

sisting of numerous fleshy scales placed one over the
otlier.

fiwrrw, covered with hooked stiff hairs, like the heads
of Bur or Burdock.

Byssoiil, having the appearance of Byssi.

Caducous, falling ofT soon.

Casious, gray.
CcEspitose, growing in little tufts.

Calcarate, spurred, or spur-shaped.
Calcareous, chalky, or growing on clialk.

Calcei/orm, formed like a Httle slioe.

Calli, small callosities, or rough protuberances.
Callous, hardened.

CalyciTie^ of or belonging to a calyx.
Caiymlaiedy having bracteolae resembling an external

or additional calyx.
Cali/ptra, literally an extinguisher: applied to the body
which tips the theca of a moss, and the like.

Ca(?//)irate, liaving a covering resembling an extinguisher.
Calyjttrijhrmvi, shaped like a calyptra.
Campanulate, bell-shaped.
Canaliculate, channelled or furrowed.

Cancellate, latticed; resembling lattice-work.

Canescerd, hoary, approaching to white.

Cufnllart/, very slender; resembling a hair.

Capitate, growing in a head.

Capitidar, growing in email heads.

Capituli, small heads.

Capilu/i/orm, formed like a small head.

Carbonised, burned to a coal.

Carina, a keel like that of a boat; also the two lower

petals of papilionaceous flowers.

Carinate, keel-shaped.

Cariopsis, a one-celled, small, indehisccnt pericarpiura

adhering to the seed which it contains, as the grain
of grasses.

Carious, decayed.
Carminative, medicines which promote perspiration.

Camose, fleshy.

Carpella, the small parts out of which compound fruit

are formed.

Carpoldgy, the science which treats of the structure of

fruits and seeds.

Cartilage, gristle.

Cartilaginous, gristly.

Cataplasm, a plaster, or more properly a poultice.

Catarrhal, of or belonging to a cold.

Cathartic, purgative.
Catkin, inflorescence of the natural order Amentacese.

Caudate, tailed, being like a tail.

Caudex, the trunk or stem,

Caudicula, a small membranous process on which tho

pollen of orchideous phmts is nxed.

Caulescent, acquiring a stem.

Cauiine, produced on a stem.

Causticity, having a burning quality.

Cautery, that which bums.
Cellular, composed of cells.

Centimetre is a French measure equal to 4 lines -^^
or near A\ lines.

Centuries, hundreds.

Cephalic, medicinal to the head.

CeraceouSf wax-like.

Cemuous, nodding, drooping, or pendulous.
Chaffy, bearing processes resembling chaffs.

Chalaza, a spot on the seed, indicatmg where the ves-

sels of the raphe terminate.

Channel-leaved, folded together so as to resemble a

channel for conducting water.

Cliarring, blackening by fire.

Cilia, hairs like those of the eyelash.
Ciliary processes, like eyelash hairs.

Ciliated, eyelash-haired.

CilitUo-dcntate, toothed and fringed with hairs like eye-
lashes.

Cinereous, ash-coloured, gray.

Circinately, curled round like a sharp crook.

Cirrhiferous, bearing tendrils.

Cirrmse or Cirrlious, tendrilled.

Clammy, viscid, sticky.

Clathratc, latticed, divided like latticcw^ork.

Clavatc, club-shaped.
Clavcllose, clubbed, or having elub-like processes,

Clavus, a name for the ergot, a disease in com.
Claws, the taper base of a petal.

Clinandrium, that part of the column of orchideous

plants in which the anther lies.

Clymate, shaped like a Roman buckler.

Comvebhed, covered with loose hairs, as if with a cobweb.

CocJdeate, resembling the shell of a snail.

Coliering, connected.

Collapsion, the act of closing or falling together.
Colmmlla, the axis of the fruit of mosses.

Columnar, formed like nohimns.

Commimded, pulverised (»t pounded.
Comose, this term is us<:d to express a kind of inflo-

rescence, which is terminated by sterile braetea;.

Compact, close, solid.

Complicate, fohlcd together.
CojnplicatO'carinate, folded l«gc(her bo as to fomi a sort

of keel.

Co7iipound, used in botany to express Ihe union of seve-
ral things in one: tlnis, a compound umbel is formed
by several simple uml>els, a compound flower by
several simple flowers, &c.

Compressed, pressed together.
Concave, hollow.

Concentric, points or lines at equal distances from a
common centre.

Concrete, hardened or formed into one mass.
Cone, a particuhir kind of compound fruit.

Conferruminate, united together 60 us to be undistin-

gaishable-
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Ckm/ervoui, like confeme.

Confluent^ running into one another.

CotiffloixUedf collected into a spherical form.

Conical, resembling a cone.

Conico-Ziemisp/ierkalj between conical and round,

Conico-ovate, between conical and ovate.

Conjugate, joined in pairs: a term chiefly applied to

leaves.

Connate, joined together at the base.

Connivent, converging.
Conoid, cone like.

Constrtded, tightened or contracted in some particular
place.

Cottverffing^ approaching together.
Cojvcex, rising in a oircultir form.

Convejco-platie, plime on one side, convex on the other.

Convolute, rolled together.
CuraUoid, like coral.

Cordate, heart-shaped.
Coriaceous, leathery.

Corneous, homy, of the consistence of horn.

Comiculaie, having processes like small horns.

Comute, homed.
Corona, literally a crown: applied in botany to the

crown-like cup which is found at the orifice of the
tube of the corolla in Narcissus, Pancratium, and
others.

Corpuscle, a small body; a particle of any thing.

Corrdnyrard, strengthening, having the power to give
strength.

CSwToafc, having the power of wearing away.
Corrugated, wrinkled or shrivelled.

Cortxail, of or belonging to the bark.

Coryndi, a raceme or panicle in which the stalks of the
lower flowers are longer than those of the upper, so

that the flowers themselves are all on the same level.

Corymliose, formed or arranged after the manner of a

corymb.
Chrymbulose, formed or arranged in many small corymbs.
Cosmetic, beautifying.
Costa, lUer.tUy ribs: applied by botanists sometimes to

the midrib of a leaf, and sometimes to any projecting
round elevations having the same direction as the
axis of the fruit.

Costaie, ribbed.

Cotyledons, seed lobes or leaves.

Cowled-leaved, a thing is said to be cowled or cncullate
when its end is curved inwards in such a manner as
to represent the cowl or hood of a monk.

Crence, notches.

Crettate, notched.

Crenature, the notching.
Crenulate, full of notches.

Crest, applied to some elevated appendage terminating
a particular organ: a stamen is crested when the
filament projects beyond the anther, and becomes
dilated.

Cribriform, riddled with holes like a sieve.

Cribrose, perforated like a sieve.

Crisp, when leaves are very much undulated at the

margin, they aro called crisp or curled.

Crucititef shaped like a Maltese cross: a flower is said
to be cruci;ite when four equal petals are placed
opposite each other at right angles.

Cruciferous, tho name of a particular family of plants
bearing cruciate flowers.

Crustaceous, havinjj
a hard brittle shell.

Crystalline, consistmg of. or resembling, crystals.

Cuadlate, hooded, cowled; see Cowleti.

Culm, the stem of grasses, scitamineous plants, and the
like.

Culm^erons, producing culms.

Cultraic, shaped like a prunmg-knife.
(Juneate, wedge-shaped.
Cup, the same as corona; see that word.

CupuU, the cup of an acora, and of all amentaceous
plants.

Cupuli^orm or Cupulate, shaped like a reversed bell.

Cuspidaie, like the point of a spear, a leaf is cuspidate,
when it is suddenly tapered to a point.

Cutaneous, relating to the skin.

Ctdide, the scarf skin, or epidermis."

'-tooOuui, cut and toothed at the same time
'^^trni, cop-sliaped, concave.

-*o*, having the form of a cylinder.

Cylindrical, cylinder-shaped.
dylindrico-campanulate, eyiindrically bell-shaped.

(%mhiform, boat-shaped.
Cyme, a mode of inflorescence, resembling a flattened

panicle.

Cymose, flowering in cymes.

Decandrous, having ten stamens.

Deciduous, falling off. Leaves which are shed annually
are said to be deciduous: as are also trees that annu-

ally lose their leaves.

Declinate, carved downwards.

Decoction, a preparation or digest by boiling water.

Deco7npo7ind, a leaf is said to be decompound when it

is twice pinnated; a panicle when its branches are

also panicled.
Decorticated, disbarked.

Decumbent, lying down.

Deeurrent, runnmg down.

Decursive, having a tendency to run down.

Decussated, when two right lines cross each other ut

right angles they are said to decussate; leaves are

often placed in this position.

Dejlexed, turned downwards.

Dehiscent, gaping; an expression applied to the mode
in which the anthers or the fruit burst open and

discharge tlieir contents.

Dcliffuescent, melting away upon exposure to air.

Ddta-leaved, Deltoid, shaped like the Greek A.

Demulcent, having the property of softening any thing.

Dentate, having the margins* divided into incisions

resembling teeth.

Dcntato-dliate, having the margin dentate and tipped
with cilia;.

Derdato-sinuate, scolloped and toothed.

Dentictdate, being finely dentate.

Denticulations, small toothings.

Dentiform, tooth-shaped.
Deabstruent, having the power of removing obstmotions,

a term of medicine.

Dependad, hanging down.

Depressed, pressed downward.
Depurated, purified, cleansed.

Dcspumate, to throw off in froth or scnm.

Detergent, Detersive, having the power of cleansing
Diandrous, having two stamens.

Diaphanous, transparent.
Diaphoretic, promoting perspiration.

Dichotomous, a stem that ramifies in pairs.

Dicoecous, having two cocci.

Didymous, two united.

Didynarnxms, having two long stamens and two short
ones in the same flower, each pair being collateral.

Dijform, two forms; used to express irregularity.

Dijfuse, scattered, widely spread.
Dijfiisible, such as may be spread.

Digilat&i, fingered, shaped like the hand spread open.
Dii/itifonn, formed like fingers.

Digynous, two styles or female organs.

Dimidiate, halved, divided into two parts.

DiaxiouSy when a plant bears female flowers on one in-

dividual, and males on another, it is called dicecious.

Discoid. When in Comp^sitw the florets are all tubit-

lar, the head of flowers is said to be discoid. In
other cases, when the florets of the centre of a heafl

of flowers are more perfect than the rest, they are
called discoid. Finally, when any thing is dilated
into something which may be compaied to a disk,
the term discoid is also made use of.

Discus or Disk, the fleshy annular process that sur-

rounds the ovarium of many flowers: also tho sur-

face of a leaf; also the centre of a head of flowera
of Comp68it8e.

Dlscutient, having the power to scatter the matter of

tumours.

Di'isepinu-nt, the partitions by which a seed vessel is

divided internally.

Distichous, two-rowed: producing leaves or flowers in

two opposite rows
Dilrichotomous

^
divided in twos or threes; a stem con-

tinually dividing into double or treble ram ifi eat ions.

Diuretic,h&\hig the power of i)romoting t he flow of iiriiie.

Divaricate^ growing in a 8trag;j;ling manner,

DodecandroughM'mg twelve stamens.
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DoUdjH/orm^ axe-shaped.
Domal, growing on the back.

Dnisticy applied to medicines wliich act violently.

Drwpe., a kind of fruit consisting of a fleshy succulent

riudj and coutaining a hard stone in the middle.

Echinakd, covered with prickles like an echinus or

hedgehog.
Edible, eatable.

Eff'use, litt-rally poured forth; applied to inflorescence,
it means a kind of panicle with a very loose one-
sided arrangement.

Electuaries, a medicine of conserves and powders in the
consistence of honey.

Ellipsoid, like an ellipsis.

Elliptic iajiceolatei a form between elliptical and lanceo-
late.

Elongated, lengthened.
Emargiiiate, having a small notch in the end.

Embossed, projecting in the centre like the boss or
umbo of a round slueld or target.

E))}bracing, a leaf is said to embrace a stem when it

clasps it round witli its base.

Enwllient, softening.

J'yimUsions, medicines made of bruised oily seeds and
water.

Eiisate or K7isiform, shaped like a sword with a straight
blade.

Epidermis, the outer skin of tlie bark.

Epiphyllous, growing upon a leaf,

Epiphytes,xi[ax\ia which grow upon other plants with-
out deriving any nutriment from tliem.

Equidistant, equally distant.

Equilateral, having equal sides.

Eouitant, a mode of vernation, or of arrangement of
leaves with respect to each other, in which the sides
or edges alternately overlap each other.

Erecto-patent, between erect and spreading.
Eroded, gnawed, bitten; a term used to express a par-

ticular kind of irregular denticulation.
Eroso- dentate, the toothing being eroded.

Errhine, promoting a discharge of mucus from the
nostrils.

Esdtarotic, having the power to scar or bum the skin.

Esculent, good for food.

Etiolated, whitened by being kept from air and light.

Evanescent, quickly vanisliing.

Evolved, unfolded.

Eoccavated, hollowed out.

E<rcentrical, flying oft' from the centre.

Ed'coiiate, stripped of the bark or skin.

ExcurrerU, projecting or running beyond the edge or

point of any thing.
Exotic, foreign.

Expectorant, any thing that promotes the discharge of
mucus from the eliest.

Exserted, projecting beyond something else.

Exsiccated, dried up.
Exira-ojillary, above or on the outside of the axils.

EAira-foliacdma, aw;iy from the leaves, or inserted in

a different place from them.

ExuvziS, whatever is cast off by plants or animals.

Ecenda, the nutritious powder of wheat or of other

things.
Falcata or Faldform, bent like a sickle.

Farinaceo7ts, full of flour.

Fascicles, parcels or bundles.

Fasciculate, arranged in bundles or parcels.

Fastigiate, tapering to a narrow point like a pyramid.
FmiceSy the jaws; the gaping part or orilicc of a mono-

petalous flower.

Favose, pitted or excavated like the cells of a honey-
comb.

Fcatltcry, resembling a feather.

Fehri/uye, efticacious in moderating fever.

Feculent, nmddy, thick with sediment.

Fecundation, the act of making fruitful.

Feroees, thickly set witli spines.

Fcn'Uifinous, iron -coloured, rusty.

FihriUose, covered with little strings or fibres.

Fibrous, being composed of fibres.

Fiddle-lipped, having a lip resembling the figure of a

fiddlu.

Filiform, shaped like a thread.

Fimbriate, fringed.
Finger parted, divided into lobes having a fanciful resem-

blance to the five fingers of a human hand.
Fistular or Fistulous, hollow like a pipe.

Flaccid, feeble, weak.

Fleailey capable of being bent in different directions,

pliable.

Flea-uose, having a bent or undulating direction.

Flesimose-Tecurved,hQ\it backward in a ffexuose or undu-
lated manner.

Flocci, little tufts like wool.
FlortB horologicce, ilowers which expand at particular

hours, whence they are a sort of timekeepers.
Floral envelopes, the calyx, bracteai, and corolla, which

envelope the inner parts of tlie flower are all so called.

Florets, little flowers; chiefly applied to those which
constitute what were formerly called compoimd
flowers.

Floriferous, that which bears flowers.

Floscidoiis, compound flowers, consisting of many tubu-
lose monopctalous florets.

Foliaceous, having the form of leaves.

Follicle, a particular kind of seed-vessel.

Footstmks, the stalks of either flowers or leaves.

Fornicate, arched.

Frag7nentary, composed of fragments.
Fringed, having a border like a fringe.

Frond, the leaves of palms.
Frontal, that which is in front.

Frosted, covered with glittering particles, as if fine dew
had been congealed upon it.

Fructification, nil those parts composing the flower .•snd

fruit of plants.
Frutesccnt or Fruticosc, shrubby.
Fugacious, that which lasts but for a short time.

Fulvous, tawny yellow or fox -coloured.

Fungous, having the substance of fungi or mushrooms.

Funicle, the little stalk by wliicli a seed is attached to
the placenta.

Furcate, forked.

Furfuraccous, scaly, mealy, scurfy.

Fuscous, blackish-brown.

Fusiform, spindle-shaped.

G
GaJeate, helmcted; the upper lip of a ringent corolla is

the galea of that corolla.

Gelatine, ^G\\y\ a term of chemistry.
Gelatinous, consisting of jelly.

Geminate, doubled.

Gemma, leafy buds as distinguished from alabastra or
flower buds.

Geoponic, relating to agriculture.
Genn or Germen, the old name of the ovarium.
Gcrmen

infenor,
fruit below tlie flower.

Germifiation, the first act of vegetation in a seed.

Gibbous, protuberant.
Glabrous, smooth.

Gladiate, shaped like a short straight sword.

Glamlular, haWng ghinds.
Glaucescent or Glaitcine, having something of a bluish

hoary appearance.
Glaucous, having a decided hoary gray surface.

Globose or Glolmar, round or spherical.

Glomerate, gathered into a round heap or head.

Glumaceous, plants are said to be glumaceous when
their flowers are like those of grasses.

Glume, a ]>art of the floral envelopes of a grass.

Gluten, a chemical principle.

Glutinous, adhesive.

Grained, the segments of the flowers of Rumex have
tubercles which are called grains.

Graniform, formed like grains of com.
Granular, covered as if with grains.

Gregarious, herding together.

Grooved, furrowed, channelled, marked with grooves.
6'nwiott5, clubbed, knotted, contracted at intervals into

knots.

Gynandrous, having the stamens and style combined ia

one body.
Gyrose, tunied round like a crook.
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H
IlabUy features or general appearance of a plant.
llastatey formed like the head of a halbert.

Hastato-lanceolaiey between halbert-shaped and lanceo-
late.

HastatO'Sagittate, between lialbert-sliaped and arrow-

shaped.
Hatdmy dead stems of herbs.

Heiniet^ the same as Galea; see Galeate.

Herbaceous^ a plant the stem of wliich perishes annually.
Ifermapkrodttc, consisting of two sexes.

Hea:a<j<mal, six-sided.

JlarundrouSy having six stamens.

Hejcangulary six-angled.
Ilcrapetalousy havincr six petals.
Hilumy the scar or mark on a seed which indicates the

place by which it adlicred to the placenta.
Hirsute, rough with soft hairs.

Hispid, rougli with stiff hairs.

Hoary^ covered with white dn\vn.

Homopeneotis, having a uniform nature, or principle, or

composition.
Honey-pore, the pore in flowers ^-hich secretes honey.
Honey-scales, the scales in flowers wliieh secrete honey.
Honey-sjX)t% the spots in flowers wliich secrete honey.
Hooded, being curved or hollowed at the end into the
form of a hood.

Him, any long subulate process in a flower is called a
horn.

Husks, the dry envelopes of eitlier flowers or fruits.

Hyaline, crystalline, transparent.
Hifljrkl, mule; partaking of the nature of two species.

Hyfjromctrical, indicating the approach of moisture.

Hffpocrateriform, salver-shaped.
Jtifpofijfnous, situated below the ovarium.

Hyjyophyllous, under the leaf.

Teed, covered with particles like icicles.

Ice-drops, transparent processes resembling icicles.

TmhriccUe, laid one over another like tiles.

Incised, cut, separated by incisions.

Tncrassated, becoming thicker by degrees.
Incurved, bending inward.
/nefi?Tc-rec«rtW(7, bending inwards and then backwards.
hidchiscent, not dehiscing.

hpHgcnoKs, native of a country.
Indurated, hardened.

Imlusium, the membrane that encloses the theca of fcms.

Inflated, blown up.
Injlexed, bending inward.

Inflorescence, disposition of flowers.

Infundihuliform, funnel-shaped.
Invocuous, harmless,

hispissated, thickened; spoken of sap or other liquor.

Inteneraiing, Iiaving the power of making tender or

softening.
Iniemodes, the space between the joints of jilants.

Interpetiohr, between the petioles or leafstalks.

Interstices, spaces between one thing and another.
Intramarffinals within the margin.
Inverse, inverted.

Involucels, the partial involucra of umbelliferous plants.
Involttcral, havmt; an involucre.

Involucra^, covered with an involucre.
Involucre or Inv^Jjicrum, the bracteje which surround

the flowers of Umbelliferse in a whorl.
Involute, rolled inwards.

Joints, the plnces at which the pieces of the stem arc
articulated with each other.

Juliform, formed like an amentum or catkin.

Kcdiform, formed like Salsola kali, a sea-coast plant.
Keel, when the midrib of a leaf or petal is sharp and

elevated externally it is called a keel.
Kneed or Knce-jtnnted, bent like the knee-joint.

L
LaMhm, the front segment of an orchideous or other

flower.

"irt?. .segment.<i of any thing.
'" cut or divided into segments.

Lodescent, yielding milky juice.

Iaicioub, little pits or dejiressions.

Lactmose, covered with little pits or dcprcssicns.
L(Bvi(jatcd, smoothed.

Lamellatcd, divided by plates internally.

Ltinmia, literally a plate: it is mostly applied to the
leaf of a plant considered without its petiole.

LuTiceolate, lance or spear shaped.
Lmiceolato-suhulate, between lanceolate and subulate.

Latertd, on one side.

Lcut, loose, not compact.
Leajlcts, small parts of compound leaves.

Legume or Legumcn, a pod; the fruit of leguminous
plants.

Lef/uminnus, plants wliich bear legumes, such as the

pea, the bean, the kidneybean.
Lenticidar, shaped like a lens.

Leniiform, in form like a lens.

Leprous, covered with spots or scales.

Lid, the calyx which falls off from the flower in a single

piece.

Lingula, the membrane at the top of the petiole of

grasses and other plants.
Ungulate, strap-shaped.
Limbate, having a coloured or dilated surface.

Linear, when the two sides are
parallel.

Linear-cnsate, long sword-shaped.
Linguiform or Lijignlate, tongue-shaped.
Lipped, having a distinct lip or labellum.

LdOelets, small lobes.

Locomotion, motion from place to place.
Jjoculaments, partitions or cells of a seed vessel.

Locular, a fruit is called unilocular if it contains but
one cell (a), bilocular if two cells (h), trilocular if

three (c), and so on.

Lament, a kind of legume falling in pieces when ripe.

IvOjnentaceous, bearing perlearpia. called lomenta.

Ijorate, shaped like a thong or strap.

Ltibricate, to make slippery.

Lucid, bright, shining.
Lunate or Lunulaie^ shaped like a half moon.

Lurid, a colour between purple, yellow, and gray.
Li/mphatic, of or belonging to lymph or eap.

Lyrate, lyre-shaped.

M
Macerate, to decompose by steeping in water or other

liquid.

Marginal, relating to the marcin.

Masticatory, grinding or chewing with the teeth.

Math, an old term for crop.
Matrix, a place where any thing is generated or formed.

MediUla, the pitli of a plant.

Alcdidlary, relating to tlie pith of plants.

Mclastomaceous, partaking of the nature or appearance
of Melastoma.

Alelliferous, honey-bearing.
Memhramiceous or Membranous, having the texture of a
membrane.

Mehs/ruujn, a liquor used as a dissolvent.

Meshes, the openings in any tissue.

Miearious, glittering, shining.

Midrih, the large vein which passes from the petiole to
the apex of a leaf.

MUiartf, granulate resembling many seeds.

Mitri/hnn, formed like a mitre.

M'llAlity, tlie power of motion.

Monaaelphous^ liaving the filaments cohering in a tTibe.

Monandrous, having one stamen.

Moniliform, formed like a necklace, that is to say. with
alternate swellings resembling beads and contrac-
tions.

.'\f(mocotyledims, having one seed lobe or leaf.

Moncecious, having the one sex in one flower, and the
other in another.

Monopctalous, having one petal.

Monosepalous, having one sep;d or division of the calyx,

Afordafd, that wliich enables vegetable matter or tissiio

to receive dyes or colouring matter, and to retain

them.

Mottled, marked with blotches of colour of unequal
intensity passing insensibly into each other.

Mucilage, a turbid slimy fluid.

Mucronaie, pointed sharp.
MucronuhtCs having a little hard point.
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MtdcJi, a gartlcncr's term for tlic placinp; manure about
the roots of trees on the surf;ice of tlio ground.

i\fultifarifius^ very numerous; or arranged iu many rows.

Multipartite,
much divided.

Multiplex^ much multiplied.

Mitricated, covered with sliort sharp pohits.

Mtiricato-hittpid, covered with short sharp points and
rigid hairs or bristles.

N
A'fHarfes, nymphs of the springs and fountains; a par-

ticular order of Monocotyledonous plants.

NarcoHo^ producing sleep or torpor.

Navicular, boat-shaped.
Neck, the ujiper tapering end of bulbs is called the neck.

Nectariferoits, bearing honey.
Nectary or Nectarium, that part of a fluwer which pro-

duces honey.
Nerties, the strong veins upon leaves or flowers.

Nervimotion^ the power of motion in leaves.

Ncrvose or Nervine, composed of nerves.

Neuter, neither male or female.

Nidulant, nestling; lying among any thing as a bird in

its nest.

Nidus, the nest of any thing.

Nodding, having a drooping position.

A^orft, the articulations of plants: the place where one

joint is articulated with another.

Nudose, liaving many nodi or knots.

Noduies, small hard knots.

NotcJi'Jloweredy having the flower notched at the margin.
Nucamentaceous, producing nuts.

Nucleus, the kernel.

O
Ob is used in the composition of Latin technical terms,
to indicate that a thing is inverted; for instance,
obovate is inversely ovate, obcordate inversely cor-

date, and so on.

Occidental, coming from the west.

Ockraceous, having the colour of clay or yellow ochre.

Octandrous, having eight stamens,

Octogyyioits, having eight styles.

OjHcinal, any thing that is, or has been, used in the shops.
Oleaginous, having the qualities of oil.

Oleraceoits, esculent, eatable.

Olivaceous, having the qualities of olives.

Opercular, covered with a lid.

Operctdiform, having the figure and position of a round
lid of something.

Operadum, a lid.

Ojnaie, having the power of opium.
Orfficular or OrUculate, a plane surface circumscribed

by a circle.

Orc/iideous, of or belonging to the nattiral order of Or-
chidese.

Orifice, an opening.
Ossified, become like bone.

Ova, the eggs of any thing.
Oval, having tlie figure of an ellipse.
Ovarium or Ovary, the part of the flower in which the

young seeds are contained.
. Orate, egg-shaped.
Ovato-acuminate, egg-shapod, and tapering to a point.
Ovato-ajlindraceous, egg-shaped, with a convolute cylin-

drical figure.

OvatO'deltoid, triangularly egg-shaped.
Ovato-rotundate, roundly egg-shaped.
Overlapping, when the margin of one thing lies upon
that of another, it is said to overlap.

Ovoid, egg-like.

Ovules, tlie young seeds of plants contained in the
ovarium.

Palate, the mouth of a ringent flower.

paleaceous, abounding with chaffy scales.

Palmated or Palmaiifid, divided so as to resemble a
hand.

Panduriform, having the figure of a fiddle.

Panicledy loose-spiked.

Pannary, useful fur making bread.

Papilionaceous, butterfly-shaped flowers.

Papillose, producing small glandular excrescences like

nipples.

Pajipus, the crown of the fruit of CompAsitse, and simi-

lar plants.

Papulose, producing small glands like pimples.

Parubolically, in form like a parabola.

Parenchyma, all the parts of plants which consist of

cellular tissue only.

Parietal, being attached to the sides of an ovarium in-

stead of its axis.

Patent, spread out or expanded.
Patulous, slightly spreading.

Pectinate, resembling the teeth of a comb.

Pectoral, relating to the breast.

Pedatifid, cut into lobes, the lateral ones of which do
not radiate from the petiole like the rest.

Pedicillate, slightly stalked.

Pedicels, small footstalks of flowers.

Peduncle, the common footstalk of flowers.

Pellicle, a thin skin.

Pellucid, bright, transparent.

Peltate, when the petiole is fixed in the disk instead of

the margin.
Pencilled, marked in lines as if with a pencil.

Pendidous, drooping, hanging down.

Pentagonal, having five angles.

Pentagynous, having five styles.

Pe?itatuirous, having five stamens.

Pentapetalous, having five ]»etals.

Perennial, lasting many years without perishing.

Perfoliate, when the stem passes through the base of
the leaf.

Perianlhium, the envelope that surrounds the flower;
this term is applied when the calyx cannot be dis-

tinguished from the corolla.

Pericarp, the seed vessel.

Pei-ichwtial, leaves which in mosses surround the baee
of the stalk of the theca.

Perigynous, inserted into tlie calyx.
Po-istome, the rim which surrounds the orifice of tlie

theca of a moss.

Pei-it/iecium, Periilium, or Perisporium, different kinds
of envelopes of the reproductive organs of FungL

Persistent, remaining, not falling off.

Pervious, having a passage tlurough which anything can
be transmitted.

Petaloid, like a petal.
Petals, divisions of the corolla.

Petiolate, having footstalks.

Petioles, footstalks of leaves.

Petiolttles, little petioles.

Pezizou.1, like a Peziza; a kind of fungus resembling a

cup in figure.

P/aenogamous, such plants as are visibly furnished with
sexual organs.

Pluirmaceuiical, relating to the art of pharmacy.
Pileate, having a cap or tid like the cap of a mush-
room.

Pileus, the cap of a musliroom.

Piliferous, bearing hairs.

Piliform, formed like down or hairs.

Pilose, slightly hairy.

Pimpled, covered with minute pustules resembling
pimples.

PinntB or Pinnulw, the segments of a pinnated leaf.

Pinnate, a leaf is so called when it is divided into nume-
rous smaller leaves or leaflets.

Pinnatifid, a leaf is so called when it is divided into
lobes from tlie margin nearly to the midrib.

Piquancy, sharpness, pungency.
Pisiform, formed like peas.
Pistillum or Pistil, the columnar body situate in the

centre of a flower, consisting commonly of tliree

parts, viz. the ovarium, style, and stigma.
Pitchers, hollow leaves so called.

Pith, medulla occupying the centre of a stem or shoot,

Pituitous, discharging mucus.

Plane, flat.

Piano-compressed, compressed down to a flatfish surface.

Pletlioric, naving a full habit.

Plicate, plaited.

Plumose, feathery, resembling feathers.

Plumida, the young leaves in the embryo.
Plurilocular, having many cells.

Pod, a kind of seed vessel such as that of the pea tribe.

Polmndrotis, having more stamens than twenty.
Polygamous, a plant is said to bo polygamous wheu
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some flowers are male, others female, and others

hermaphrodite.
Pdygynous, having numerous styles.

Polvpetalous, having many separate petals.

Poli/spermous, having many seeds.

Pome, an apple.

Pores, apertures in the cuticle through which trans-

piration takes place.

Porrect, extended forward.

Poueh, a little sack or bag at the base of some petals
and sepals.

Prc^noinen, the first name of several; in plants it is

the same as the generic name.
Precocity, ripe before the usual time.

Prismatic, formed as a prism.
Processes, protrusions either natural or monstrous.

Proliferous, a plant is said to be proliferous when it

foi'ms young plants in abundance about its roots.

Prominences, protuberant risings from the surface.

Pr&pendcnt, hanging forward and downward.
Prurient, stinging.

Pubescence, down closely pressed to the surface.

PuUulaii7iff, budding.
Pulverised, reduced to powder.
PulvimUe, become cushion-shaped.
Pufvimdi, little cushions.

Punctiform, formed like points.

Pungent, stinging or pricking.
Pustular or Pustulate, covered with glandular excres-

cences like pustules.

Pustules, pimples or little blisters.

Piriform, shaped like the fruit of a pear.

Q
Quadrangtilar, four-angled.

Quadrifarious, arranged in four rows or ranks.

Quadrifid, divided four times.

Quadriglandular, having four glands.

Quaternary, succeeding by fours.

Quatemate-pinnate, pinnate; the pinnce being arranged
in fours. ,

Quinate, in fives.

Quinquejid, divided into five.

Quintuple, five times multiplied,

R
Racemes, a p,articular arrangement of flowers, when
they are arranged around a filiform simple axis,
each particular flower being stalked.

Bacemose, flowering in racemes.

Rachis, that part of a culm which runs up through the
ear of corn, and consequently the part that bears the
flowers in other plants.

Radiant or Radiate, a flower is said to be radiant, when,
in a cluster or head of florets, those of the circum-
ference or ray are long and spreading, and unlike
those of the disk.

Radical, proceeding from the root.

Radicant, producing roots from the stem.

Radicule, that end of the embryo which is opposite to
the cotyledons.

Radius, the ray of compound flowers.

Ravumta, little brown withered scales with which the
stems of some plants, especially ferns, are covered.

Ramentaceous, covered with ramenta.

RamijicatioTis, subdivisions of roots or branches.

Ramose, branchy.
Ramuli, twigs or small branches.

Raphe, in seeds this is the channel of vessels which
connects the chalaza with the hilum ; in umbellife-
rous plants it is the line ofjunction of the two halves
of which their fruit is composed.

Receptacle, that part of the fructification which sup-
ports the other parts.

Recesses, the bays or sinuses of lobcd leaves.

Recurved, bent backward.
Recurvo-patent, bent back and spreading.
Rejlemd, bent backward.

Rejicxed recesses, sinuses of leaves which are bent back-
ward from the ordinary direction of the surface of a
leaf.

Rerdfiirm, kidney-shaped.
Repand, a leaf having a margin undulated and un-

equally dilated is said to be repand.
''eixindo-dentate, repand and toothed.

Replicate, folded back.
Resolutive or Resoivalive, having the power to dissolve.

Resolvent, having the power of dissolving.

Restringent, astringent.

Rempinate, inverted in position, so that that which was
in front becomes at back.

Reticulated, resembling a net.

Retuse, abruptly blunt,

Revolute, rolled back.

Rltomfjoidal, like a rhombus.

Rlu}mhoid-wxUe, rhomboidally egg-shaped,
Rih, the projecting vein of any thing.

Rigid, stitF.

Ringent, gaping.

Ringing, making an incision resembling a ring all round
a branch.

Rotate, a monopetalous coroUaj
the limb of wliich is

flat and the tube very short, is called rotate.

Roiundo-ovate, roundly egg-shaped.

Rubefacient, any thing which reddens the skin, or raises

slight cutaneous inflammation.

Rudiment, when an organ is imperfectly developed,
botanists call such developement a rudiment.

Rufous, reddish, orange-coloured, or rusty.

Rugose, rough or coarsely wrinkled.

Ruguhse, finely wrinkled.

Rtlndnate, hooked back, applied to the lobes of leaves.

RuTicinato-dentate, hooked back and toothed.

Runners, procumbent shoots which root at then- extre-

mity.

Rusty, rust-coloured.

S
Saccate, bagged ; having a bag or pouch ;

as many petals.

Sagittate, shaped like an arrow-head.

Samara, a kind of winged seed vessel; the same as what
the English call key.

Sapid, agreeable to the palate.

Saponaceous, soapy.
Sarrnentose, producing sarmenta or runners.

Sawed, resembling the teeth of a saw.

Scabrous, rough with little asperities.

Scales, any small processes resembling minute leaves;
also the leaves of the involucrum of Comp6sita;.

ScaTident, climbing.

Scape, a stem rising from the root and bearing nothing
but flowers.

Scariose or Scarious, membranous and dry.

Schistous, rocky, formed of the rock called schist.

Scion, a shoot intended for a graft.

Seorice, cinders.

Scroliicukde, excavated into little pits or hollows.

Scrotiform, formed like a double bag.

Scurfy, covered with scales resembling scurf.

Scutate, formed like an ancient round buckler.

Secund, arranged on one side only: the same as uni-

lateral, which is better.

Sedges, a tribe of marsh plants so called.

Segments, parts of any thing.

Semi-, half.

Seminal, belonging to the seed.

Semination, seeding.

Sepals, the segments of the calyx.

Septa, the partitions that divide the interior of the fruit.

Septiferous, bearing septa.

Serrated, like the teeth of a saw.

Serrulations, notchings like those of a saw.

Sessile, without footstalks.

Setaceo-rostrate, having a beak with the figure of a

bristle.

Setaceous, resembling a bristle in shape,
SettE, bristles.

Setiform, formed like a bristle.

Seiigerous or Setose, covered with bristles.

Sheath, the lower part of the leaf that surrounds the

stem.

Sherds, the frngments of potting employed by gardeners
to drain their flower- pots.

Shield, a broad table-like process in the flower of Sta-

pelia and its allies.

Sialagogue, having the power of exciting saliva.

Silicated, coated or mixed with flint.

Siliceous, flinty.

Silide, the small round pod of Cruciferse.

Silujue, the long taper pod of Cmciferse,
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Simple, the reverse of compound.
SintuUc or Sinuose, bending in and out.

SinuatO'deniate, sinuate and toothed.

Sinus, tlie bays or recesses formed by the lobes of leaves
or other bodies.

Soboliferous, producing young plants from the root.

Saddened, soaked.

Somniferous, causing sleep.

Soporific, causing sleep.

Sori, the patches of fructification on the back of the
fronds of ferns.

Spadir, a spike protracted from a spatha.
Spatlia, a broad sheathing leaf enclosing flowers ar-

ranged upon a spadix.
Spaihaceous, furnished witli a spatha.

Spathulaie, shaped like a spatula, a knife so called.

Sphacelate, witliered or dead.

SpJuBrical, round like a sphere.

&>heroidal, almost like a sphere.

Spherules, minute spheres.

Spiie, flowers sessile upon a long rachis.

Spines, indurated branches or processes formed of

woody fibre, and not falling off from the part that
bears them.

Spini/brm, formed like a spine.

Spinous, full of spines.

Spinulescerit, having a tendency to produce small spines,

Spinulose, covered with small spines.

Spiral, circularly involved.

Sporules, that part in Cryptogamous plants which an-

swers to the seeds of other plants.

Sporuli/erous, bearing sporules.

Spurious, counterfeit.

Spurs, long processes resembling horns produced by
various parts of the flower.

Squamif&rm, like scales.

Squarrose, spreading rigidly at right angles, or in a

greater degree.

Stamen, the male organ of a flower.

Stamimferous, producing stamina.

Standard, the upper segment of the flower of Legu-
minosas.

Stellate, in the manner of a star.

Stellu/ate, resembling little stars.

Sterile, barren.

Sternutatory, qualities which provoke sneezing.

Stigma, the female organ of a flower.

Stimulating, exciting.

Stimuli, stinging hairs.

Stipes,
the stalk of Fungi.

Sttpitale, having a short stalk.

SHpuhceous, having appendages called stipnlse.

Stipulary, occupying the place of stipulse.

Stipules, small scales at the base of the petiole of cer-

tain leaves.

Stoloni/erous, having creeping roots.

Stolons, root shoots.

Stomachic, relating or agreeable to the stomach.

Strangury, a disease, and produced on plants by tight

ligatures.

Strata, layers, beds.

Stria, small streaks, cliannels, or furrows.

Striated, having striae.

StrigcB, UttlCj rigid, unequal, irregular hairs.

Strigose, havmg strigse.

Strophiolate, surrounded by protuberances.
Struma, a wen or protuberance.
Sirumose or Strumous, covered with struma. ,arium

Style, the stalk which intervenes between the

and stigma, bearing the latter.

Styptic, having the power to staunch blood „, some-
Sub, in composition, signifies subordlnn'

what.

Succulent, fleshy and filled with juice, perspiration.
Sudorific, having the power of produc'
Sufruticose, slxrubby m a slight degr

Sdcale, furrowed. j any thing.
Supernatant, floating on the surfar

Suppurate, to generate matter,
j^jied.

Supra-decompound, doubly com*

Surculi, young shoots.
cohesion of two parts.

Suture, the hne formed by tl
nineteenth class of the

SyngcTiesious, belonging to '

sexual system. osed to analytical.
Synthetical, combmmg; c

Tails, the long feathery or hau-y terminations of certain

fruits.

Taproot, a root which penetrates deep and perpendi-

cularly into the ground mthout dividing.

Teated, resembling the figure of the teat of animals.

Tendrils, the curling twining organs by which some

plants lay hold of others.

TereUnthinaie, consisting of turpentine.

Terete, taper, round and long.

Terminal, ending, or at the top.

Ternary, consisting of threes.

Temate, growing together in threes.

Tessellated, variegated by squares.

Testa, the skin or integument of the seed.

Testaceous, having a pale brown colour.

Tetradiotomous, a stem that ramifies in fours.

Tetrandrous, having four stamens.

Tetrapetalous, having four petals.

Tetrasepalous, having four sepals.

Tlialamics, that part of a flower which rises from below
the ovarium and sometimes supports the outer enve-

lopes.

ThcUlus, that pait which bears the fructification • /

Lichens. ^
Theca, the cases that contain the sporules rfCrypto-

gamlc plants.

Threads, long delicate hairs.

Throat, the orifice of a flower.

Thyrse, a kind of dense panicle like that of the lil.i<;.

Thyrsoid, resembling a particular kmd of panicle calleU

a thyrsus.

Tomentose, densely and closely hairy.

Tomentum, dense close hair.

Tonic, bracing, strengthening.
Toothed, divided so as to resemble teeth

Toothletted, furnished with little teeth.
,

Topical, local, confined to some partir .
j^' Jt^- ,

roros«, uneven; alternately elevatcrf
""^ depressed.

Tortuose, twisted.

Torulose, slightly torose. ^j, g^g
Torus, the same as thalamus, 'apeziurn
Trapeziform, in the shape of •

Trapezoid, like a trapeziumjg„g_

Triandrous, having three s^d jq threes.

Trichoiomous, branches f^oints.

Tricuspidate, having th^jpi,, rank.

Trifarious, arranged i;

Trifid, divided in tke cells.

Trilocular, having.g as if furnished with three petnls.
TripetaJM, appc'three petals.
Tripetalous, \ui\f, tliree sides or angles.
Tritjuetrous, Ivced to powder by pounding.
Triturated, figing to the torrid zone.

Tropical, Ijnt, as if cut off.

Truncate, covered with knobs or tubercles.

TVierabearing solid fleshy roundish roots like the

Tvlerii,

Pf, roots so called.

"^'lid, swelling.

:nic, a coat.

1 urtimted, having a coat.

Turbinate, having the figure of a top.

Turgid, swollen, puffed up.

U
Unibellules, divisions of an umbel.

Umbels, the round tuft of flowers produced by the

carrot, &c.

UnMlicus, the cord which attaches the seed to tlic

receptacle.
Umhonate, having a top in the centre like that of the

ancient shield.

Unarmed, destitute of prickles or spines, wliioh are tlio

arms of plants.

Uncinate, hooked.

Unctuous, fat, oily.

Undulate, waved.

Undulato-rugose, rugose or rugged and waTe<l.

Unguiculated, furnished with a short unguia.

Unguis, the taper b.ase of a petal.

Unilateral, one-sided.

Unilocular, one-celled.

Unisexual, being f f the sex.

4 U
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l/nxolate, pitcher-shaped.

Uterine, belonging to the womb.
Uterus, tile womb.
Utricle or Utrictdas, a, little bottle or bladder.

Valvular or Valved, consisting of valves or seed cells.

Varicose, swollen here and there.

Vascular, consisting of tissue In a very succulent en-

larged state.

Vau&d, formed or placed like tlie roof of a vault.

Veneeririg, the art of covering one kind of wood with
thin plates of anotlier kind.

Ventricose, inflated.

Veratnne, the active principle of Vcratrum.

Vermifuge, that which expels worms.

Vernacular, native.

Vernal-, belonging to the spring.

Versatile, swinging lightly on a stalk so as to be con-

tinually changing direction.

Vertex, the uppermost point.
Vertical, per])endtcular.

Vertically compressed, that is depressed.

VcrtUinear, the same as rectilinear; in a straight line.

Vesicatoriea, blistering plasters.

Vesicles, hollow excrescences resembling bladders.

Veadllum, a standard; the upper petal of a p.apiliona-
ceous flower.

Villous, shaggy, with long loose hair.

Virescent, green, flourishing.

Virgate, twiggy.
Viscid or Viscous, adhesive, clammy.
Vivacious, lively.

Viviparous, bearing young plants in the place of flowers

and seed.

Vulnerary, useful in the cure of wounds.

Vidviform, like a cleft with projecting edges.

W
Wattled, having processes like the wattles of a cock.

Welted, flaccid, drooping.
Whorls, leaves inserted round a stem,

Winff, in botany, signifies a membranous border, where-
with many seeds are supported in the air when float-

ing from place to place.

Zones, stripes or belts.
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rago

A bemethy, Dr., his receipt for

tlie use of cucumbers, . 378

Abies, . . . 6.i3

Abietinse, . • 6.50

Abrom.a Augusta, . . 88

Absorbing power of leaves, 40-41

Acacia, . • • 416

Aoarus, . 330

Acer, ... . 6.53

Aceriuere, . . 633

Acliras, 375—Achras Sapota,
ib.—Acliras Mammosa, 375

Acids, Vegetable, 143—Oxalic,
ib.—Acetic, ib.—CitriOj

ib.

—Malic, ib. — Gallic, lb.—
Tartaric, ib.—Benzoin, 1 44—
Prussic, . . 144

Acorns used as food for men,
42'2—and swine, . 422

Acotyledonous, 1 2— Acotyle-
dones, Jussieu*s first division

of the animal kingdom, 1 84

Adam's Needle, 595—Varieties,
how propagated, . . ^ii^

Adansonia Digitata, . 368

Adjoue, . . . 256

Aerial Roots, . 40

Aethophyllum, . 654

Africa, Products of, . 165

Aga, a Turlush ofiicer, . 562

Agaricus, 81—Agaricus praten-

sis, a fungus, 195—Agaricus
Comatus, or tall cylindrical

agaric, . . . 196

Air Vessels, 10—DifFerent opi-
nions regarding, 10,106—com-

position of air, . Ill

Akee, . . .367
Albumen, . 139

Alburnum, . 20,23

Alder, ... 441

Alecost, or Costmary, . 493

Alga}, or sea-weeds, 681—Their

fructification, 80, 184—uses

of, 186—different locaUties

of, . . .

Alismaceae,

Aljabarota, anecdote of Battle

of, . . .

Alkalies,

Alkanet, or Bugloss,

Alligator Apple, 375—Alligator

Pear,
Allium Ascaloniuni, 268— Al-

lium Cepa, 265, 267—Allium

Fistulosum, 267— Allium

Porrum, 268—Allium Sati-

vum, 265—Allium Schceno-

prasum,267
—Allium Scorodo-

pnisum, 269—Allium Uisi-

num.
Almond, 331—a native of Asia,

ib.—how cultivated, 332—
cultivated in England for the

beauty of tlie fiowers, ib.—
quantity of Almonds import-
ed annually into Great Br'

tain, ib.—the produce of 7'"

mond trees in England v^^'

rior, ib.— bitter Aln^nas

poisonous,
.MmondOil,

1«9
202

474
154
S13

374

265

Almond, large fruited,

Aloes, J 49, 166, 1 67— species
of the, which yield the gum
aloes, the hepatic, and so-

cotrinc, 537, 538,
— the

Horse Aloe, ib.— American

Aloe,
AlsincED, .

Altitude,
Aluminse,
Amanita Muscaria, or Fly Ama-

nita,

Amaranthacese,
Amarillis, 577—its name deriv-

ed, varieties of, treatment of,
577—formosissima.

Amber,
Amborefe,
America, North, Vegetable pro-

ductions of,

America, South, Vegetable pro-
ductions of,

American Aloe, 595—period of

flowering, its leaves convert-
ed into soap,

American Cress, .— Elm,— Hornbeam,— Lime,
Aniici,

Amomcae,
Amomocarpum,
Amoniac,
AmpelideoD,
Amplexicaul Leaves,
Ampullae,
Amygdalus, 328—Comir^_
331—Amarus, ib.—Maf 3-29

pa, 332— Persiea, 547
Amyridea;, . 551

Vnge l'n(r«

332 Aphis, 330—Black, 314-Lam-
gera, . . • 32.5

Apiuni Graveolens, 290—Petro-

595
639
137
155

196
614

665
649

167

168

595
300
432
435
442

selinum,
Apocyncjp,
Apple, 1 62, 321 -Tree, age of, ib

where found, ib. 322—Graft-

ing, origin of, ib.—where ir

troduced, ib.—varieties

ib. 323—limited dnratio--

323—cause of their detea-

tion, 323—Apples for \ ib.

ble, 324—for the Kitttage—for Cider, ib.—frtion of

Gardens, ib.—Prf; ib.—by
apples, ib.—by Sing, ib.—
Cuttings, ib.—5oil for, 325

Inoculation, i'ce attacked

Pruning, ib-Blight,

by insects
,

Apple, Alii'—
Ley,— Md, its Structure,— e Custard,—

.iose,—
Star,

:ot, 332—Localities of, ib.,

jS3—Varieties,
luifoliaceoe,

86iraliace£e,

20'Arauearia,653—Pere8Tina,664

290

62<]>

325
375
380
370

5

375
370
375

333
647
626

Amyris Opobalsamu j^^^ t^jg
Balm of, its

qualiljj'jj jjj^

manner of prof remarks
Lady Montay
upon it,

Anacardiea;,
Anchovy Pearo„- oft,
Andes, V ege'

Andromedaj_.^y{,g„ i,ij,;oduo-

Anemone,^^ _^^j^,itieg of a

5„^ fli'er, how propagated,

561

647
374
170
606

ure and varieties, 574

Anetl?
'" G-^aveolens, 291-Fcb

A "'^ca, 309—Archangeiica,
i"AalculeS, Theory of the

"V.mals and Vegetables, points

of resemblance between them,

4—Animals, Bones of,

Anime,
Annularia, , •. ,

Annacardium Occidentale,

Annual Roots,

Anmnopteris, ,.

'

,.,
•

,

Anona Cherimoli.a, 3/.5—Palus-

tris, ib.—Muricata, ib.—Squa-

mosa, • •

ii^.

Anonacca), . • •

j!"'

AntherospernicsB,
-

"«^
Anthers, . • 12,6(,J8

Antholithes,

291
309
83

672
148
653
387
14

655

Excelsa', ib.—Extraordinary

height of, 34—Sir J. Banks's, 4(6

Aibor Vitas, . • f^
Arbutus, . ^ ^"'^^'''SSS
Areca Oleracea, Groe-Groe, ^bi

Areolar Tissue, .
(

Aristoloohla;, 611—Clematitis,
m

Aristotle, first founder of Bo-

tanical Science, .

517
Arnatto, .

•

Sn-i

Aroideas, •
.• . c,'n

\rrack, 245—Distillation of, 247

—Exports of, ib.,—Batavian,

248—Process of Making, ^io

I Arrack Pariah, -.

- "O:

Arrowroot, 170—Indian, ^bi

Artichoke, 168, 305-Antiquity
of ib.,—Propagation ot, . duo

Artocarpoa;, 648—Artocarpus
Incisa, 371—Integrifoha,

Articulated Leaves, 38—Roots,
Arum or Wake-Kobin,

Arum, Common, 264—Coloca-

sioc, ib.-EgJ-pti-in.
it.—Ls-

culentuni, ib.—Italicum, Hi—
Maculatum, •

Asafoetida, 149,166,533

Asclepiadcac, _ „ .

•
. ,.:

""'"

Ash, a native of Bntain, 161-—

its Varieties, 43.5—its general

Usefulness,—436
— Thickness

of the Tree, ib—Flowering

Ash, ib.—White Ash, ib.—

Black Ash, 437—Bed Ash, ib.

—Blue Ash, ib.—Carolinian

Ash,
Ashes,
Asia, Products ol,

Asparagincae

371
15

532

264

437

. 164

165, 166
202

,ba Asparagiiit-a;,
.

^4 I Asparagus, 304-Cultivation of, 3»)6
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Aspect, . . .168
Aspen, , . . 444

Asterophyllites, . 6S3, 661

Asters, 589—Varieties, . 689

Astragalus Tragacantha and
Venis, . . 557,658

Atmosphere, its Effect on
Flowers, . . 74

Atriplices, . . .613
Attar, or Oil of Roses, . 537
Aurantiacea;, . 347, 633

Auricula,
581—When intro-

duced into England, ib.—Vast
variety, ib.—Tests of Quality,
Propagation, Seeds of, Method
of Culture, . . 582,583

Avena Sativa (Oats), . 218
Azalea, 606—Indica, . 389

Badderlochs, a sea-tangle, 186,191
Biw, ... 95
Baking, Process of Baking

Wheat-flour, . 211,212
Balanophorese, . . 203
Balm, . 166,493,528
Balsam, 149, 166, 690—its varie-

ties, how cultivated, . .590

Balsam of Gilead, . 560,561— of Judaioum, 561—of

Mecca, ib.—of Tola, 150, 563—of Copaiva, 564—of Peru,
150, 564— Poplar, . 444

Balsaminete, . . 629

Banana, . . . 260— Fruit preserved, ib.

Bamboo, 169—Description of

the, . . . 239

Banyan Tree, 166, 477—its im-
mense magnitude, . 478

Baobab Tree, Roots of, . 13

Barbadoes Cotton, . 408
Barbarea Pnecon, . . 300— Vulgaris, . 300

Barbaryj manner of entertain-
ment m, . . 247

Barberry, . . 346
Bark of Lime . . 442

Barley, Arm of, 98—Observa-
tions on, 125—Geographical
distribution of, 161, 214—
Spring Barley, ib.—Winter or

Square Barley, called also

Bear or Bigg, 215—Long-ear-
ed Barley, ib.—Produce of

Barley, 216—chiefly used in

this country for Brewing and
Distilling, ib.—Process of

Malting Barley, . 217

Barringtoniese, . . 643

Base, ... 70

Basil, . . .493
Beaded Vessels, their stnieture, 8

Bean, 313—where cultivated,
ib.—Cultivation of, 314—
Kidney, . . .314

Bear or Bigg, (Winter or square
Barley,) . . 215

Bearberry or Arbutus, . 530

Bechira, . . 653

Beeeh, a native of Britain, 161,
433---its Structure and Varie-

ty, 433^Purple Beech, Com-
mon Beech, White Beech,
Bed Beech, 434—Rearing of

the Beech, Beech Nuts, their

Oil, ... 435

Beet, .301—Nutritive qualities

of, ib.—White Beet, ib.—

Sugar manufactured from,
302—History of, . 302

Bell Flower, 587—its Varieties

and Cultivation, . 688

Belladona, . .661

I'Bge
Benzoin or Benjamin Tree, 149, 5,59

6-37

. 346
601

. 112

Ques-

,used

Berberidese;
Berberis Vulgaris,
Berberry,
Bergmann,
Berlin Academy's Prize

tion,
Bermudas Cedar Wood,
Berry,
Berries, French or Avignon

as a dye,
BerthoUetia Excelsa,
Beta Cicla,

Betula,
Betulineae,
Biennial Roots,
Big Laurel, 451—remarkable

for majesty of form.
Bigg or Bear, (Winter or square

Barley,)

Bignoniacese,
Bilberry, . . 161,346
Birch, 440—Common Birch,
Canoe Birch, Black Birch, ib.

Weeping Birch, Alder, 441—
other Varieties,

Birth Wort, Snake Root, 636—
the Long-Rooted Birth Wort,

Bizarre Carnation,—
Tulip,

Black Ash,—
Poplar,

Blaeberry,
Blastus,

Bligh, Lieutenant, commanded
the Bounty,

Blight, 128—kinds of,

Blighia Sapida,
Blood,— Flower,
Bloom,
Blossoms,
Blue Ash,— Cardinal Flower,— Mould on Bread, &c., its

structure,

Boabob,
Boards,
Bogs,
Bohea,
Bombace£e, . . .

Bombyx Coevaleocephalus,
Bonnet,
Bonnet and Ilaller,

Boraginese,
Borassus Sechellensis,

Borecole,

Boring the Trunks of Trees,
Botany, Derivation of the Name,

1—its Several Divisions, ib.—
History of Botanical Science,
ib.—Solomon's Treatise on

Vegetables, 2—Writings of
the Greeks, ib.—the Grecian
Bhizotoma) devoted them-
selves to Medical Botany, ib.—
also the Pharmacopola;, ib.—
Aristotle First Founder of Bo-
tanical Science, ib.—Romans
direct attention to Botany, ib.

a number of Plants named by
Virgil, ib .

—Dioscorides and

Pliny, ib.—Arabians studied
Medicinal Plants, 3—Europe
received its first knowledge
from them, ib.—Germans eul-

tivatethe Sciencc,ib.
—Gcsner

attempts a Classification of

Plants, ib.—Botanical Science

extended by the Microscope,
ib.—Grew's Anatomy of

Plants, ib.—Various Obser-

vers, ib.—Kiiy establishes the

Us
476
95

519
387
301
662
649
14

451

215
619

441

,
ib.

583
670
437
444
346
105

372
129

367
672
578
148
12

437
587

6
. 368

679
. 161

389, 390
. 630

326
. Ill

83
. 618

241

. 296
35

Page
Sexes of Plants, ib—Linnseus
introduces Order into the Sci-

ence, ib.—it is extended by
Jussieu, Decandolle, and
others, ib.—Systems of Bota-
nical Classification, . 171

Botany, Fossil, . 652— Bay Resin, . 148
Bothrodendron Punctatum, 669

Bounty, the, fitted out, 372—
the Voyage of, 372, 373—Mu-
tiny on Board, . .373

Box, 455—Uses to which appli-
ed, .. . 545

Boyle, . . .111
Bracliyphylluni, . 653

Bradley, . . .8.5
Bramble, 337—Localities of, 337—

Arctic, . ib.— Dark Crimson, . ib.

Branched Stem, . 20

Branches, their M.anner of In-

crease and Peculiarities, 25, 26
Brassica Oleracea Ca])itata, 295 ,—Rubra, ib.—Sabauda, ib.

296—Sabellica, ib.—Botrytis,
ib. 298—Rapa, . 292, 299

Brazillctto, . . 498

Brazilwood, . . 497
Bread. Account of the difier-

ent kinds of Bread used in

England in ancient and mo-
dern times, . 219, 220

Bread Fniit Tree, 170, 371—
Productiveness of, 372—Tim-
ber of, ib.—History of, 372

Brewing. Account of the Pro-
cess of Malting and Brewing
Barley, . . 217,218

Britain, Vegetation of, 170,171
British Oak, Common, 421—its

Wood, . . .422
Brocoli, 296, 298—Varieties of, 298

Bromelia, 365—Various species, 366— Pinguin, . ib.— Karata, . . ib.— Ananas, . ib.

Bromeliaccae, . . 202

Brown, . , 86

Brumiacea?, . . 640
Brussels Sprouts, . 296

Brydone's Description of the
Etna Chestnut, . . 384

Bubonion, Gum of the Galba-

num, . . . 665
Buck Bean, or Water Trefoil, 525

Bucklandia, . . 654

Buckthorn, . . . 540

Buck-wheat, 319—Cultivation

of, 320—Used for Various

Purposes, . . . 320

Buds, their Nature and Varie-

ties, 36^at certain times
called i'^/cs, ib.—citherNaked
or Scaly, ib.—Buds variously

, named, ib.—Turio, or Subter-
ranean Bud, ib.—jBulb, ib.—
its Tubercle, ib.—Coated or

Tunicatcd Bulbs, 37—Simple
or Multi])le, ib.—Bulbils, ib.—Uses of Buds and Bulbs, 37

Bugloss or Alkanet, . 513

Bulb, 36—its Tubercle, ib.—
Cojited or Tunicatcd, .37—
Simple or Multiple, lb.—Uses
of. ... 37

Bulbils, their Variety, . ib.

Bulbous Roots, .

'

. 15

Bulbom rooted Iris, . 676
Bunium bubocastannm, . 285
Burchcl tte Tr.iveller, Anecdote

of, . . . 330

Burscraccffi, . . . 647

\



INDEX. ro9

/Bybloemen Tulip,

Byttueriaceoe, 630

295
297
2C2
ib.

20-3

397

365
38
172
92

489
661

Cabbage, 295—Varietiea of, ib.

When introduced, 296—Used
i!i"kalebrose,'*ib.^

—IIow pro-
pagated, 297—White Cab-

bage, 295—Red Cabbage,
Cabbage Cow,
Cabbage Palm,
Cabbage tree Worms,
Cabombefe,
Cacao, 396—Cacao Seeds used

for Money, 397—Cacao cakes,
method of preparing.

Cactus family, 168,363—Cochi

nellifera, 365—Flagelliformis,
364—Grandiflorus, ib.—Melo-

cactus, 363—the Night-
flowering, 364—Opuntia, ib.

115—Peruvianus, Koots of, 16—Repandus, 364—Triangu-
laris, ib.—Tuna,

Caducous Leaves,
CiBsalpinua, an early Botanist,
Caffaea Arabica,
Cajeput Tree,
Calamites, 655, 660—Mungcotii,
Calceolaria, 593—its Varieties,
how treated, . . 593

Calendar of Flora, . . 1 26

Calyoerea», . . 623

Calyx, . . 12,66
Cambium, . 22

Camellia, 602—Varieties, meth-
od of raising, 602, 604—Ja-

ponica, 602—Sasanqua,
Camomile, Common, 526-

Spanish Camomile, or Pelli-

tory,

Campanulaceie,
Camphor, . 127, ISO, 170

Camphor Tree, . . 484
Cam wood,
Canary Birds,
Cane, Indian, account of the,

Canella, White,
Cannoi)hyllites,
Canoe Birch,
Canterbury Bells,

Canticle,
Caoutchouc, 150, 170,605-Fur-

nished by various trees, 506—
When introduced into Eu-
rope, ib.—How obtained and
Prepared, ib.—Qualities and

Uses, . . .666
Caper Plant, . . 491

Capillary Koots, . . 15

Capparridse, . . 636
Caprifoliaceae, . , 626
Capsicum Plant, . 490
Capsule . . .96
Caraway, . . 291

Caraway Plant, . . 489
Carbon, EiVeets of, 121—Car-

bonic Acid on Plants, 122—
Carbon, Hassinfratz on, ib.—
Carbonic Acid, Thomson on,
ib.—Carbonic Acid Gas, 113

Carbonic Oxide, . ,116
Cardamon Plant, . 489
Cardinal Flower, . . 587

Cardiocarpuni, . . 656

Carex, . . ,88
Carica Papaya, . 379
Carium Carui, . . 291

Carl, ... . 280
Carmine Peziza, a Fungus, 196

Carnation,^583—indigenous to

Britain, its Varieties, most
esteemed flowers. Tests of

Quality, 683, 584-Varions

389

526
622

498
673
239
629
654
440
688
04

P«ge
Colours, Propagation, and
Method of Culture, 5H4, 585

Camauba Palm, . . 262
Carob Tree, . . 386
Carolinian Ash, . . 437

Carpinus, . . 652

Carpolithes, . . 656

Carrot, 285—Called Staphylinos
by the Greeks, 286—Intro-

duced into England by the

Flemings, ib.—The Leaves of,

used as an ornament for

ladies* head-dresses, ib.—
Varieties of, ib.—Soil for, ib.—Best Mode of Oultivating,

286, 287—Preservation of,

during winter, 2Ji7—Seed to

Procure, ib.—Attacked by
Grubs, &e., ib.—Used in

Cookery, ib.—Nutritive qua-
lities of, ib.—Used as a Medi-
cine for Horses, ib.—Opinions
respecting its Nutritive Pro-

perties,288—Sugar attempted
to be made from, 288

CaryophyUca;, . . 638

CaryotaUren, . 241,249

Cashew, . . . 387

Cassava, . . 283

Cassia, or Bastard Cinnamon,
166,483

Cassia, Purging, . . 541

CassiesB, . . 310,646
Castaneae, . . 652

Castanospermum Australc, 319
Castor Oil, 648— Castor Oil

Plant, . . .541
Catechu extract, 140—Catechu, 631

C.'itkin, . . . , 73

Cauliflower, 296, 298—brought
from Cyprus, 298—supplied
from England to the conti-

nent, ib.—method of preserv-

ing, .... ib.

Cauline Leaf, . . 39

Caulinitcs, . . . 654

Caulopteris, . 656

Cayanne Pepper, . . 491
Cedar of Lebanon, 35, 165, 471, 472
Cellar, lied, . . .167
CedrelesD, . 634
CelastrinetB, . . 647

Celery, . . . 290
Cellular Tissue, 6,7—its varie-

ties, 6—Malpighi's opinion of,
6— confirmed by Sprengel, 6—investigated by Dutrochet
and Amici, 6 — Medullary
rays, 7—the LacuniB, 7—use
of the Cellular Tissue, 7

Celtideae, . . .648
Centaury, . . 625
Central System of Stems, . 30
Ceratonia Siliqua, . 386
Cerealia.orCorn Plants,descrip-

tion of the, 203—different

countries where cultivated,

204, 208
Cereus, Creeping, . 168
Ceroxylon Andicola, . 263

Chalaza, Internal, 102

Chalcedonia, . . 676
ChamajlauciciB, 643
Chamoerops Humilis, . 259
Champadak, . . 371

Chara, . . 656
Characea;, . , 201

Charcoal, . . .162
Chemical Action of Leaves, 41

Chenopodium, Bonus Uenricus, 303

Cherimoyer, . . . 375

Cherry, 165, 334— Localities of,

ib.—History of, ib.—Liquors

lime
manufactured from, 335—
Varieties of, . . 335

Clierry, Chinese, . . ib.

Cherry, Bird, . ib.

Chervil, . . . 291

Chestnut Plant, 87, 162, 383—where native of, 383—de-
scribed by Brydonc, 384—
Chestnut Trees in England,
ib.—Durability of, compared
with Oak, ib., 385—Mode of

Propagating, . . 385
Chestnut Bean, . . 319— Oak, . 429—

, Spanish, . 164,165
Chick Pea, 315—used by tra-

vellers, . . .316
Chicory, ... 308

China, Products of, . .166
China Aster, . . 589
China Grass, . . 420
Chinese Chrysanthemum, 588— Date-Plum, . . 371— Kemp, . . 420

Chive, . . . 267

Chlen.iceae, . . 631

Chocolate, . . .396
Chrysanthemum, 166, 688—its

varieties and their Cultiva-

tion,

ChrysobalaneEB,
Chrysophyllum Cainito,

Ciccr Arietinum,— Frictuni,
Cichoracese, .

Cichorium Intybus,
Cider, 323—Manufactory of,

Cinnamomum,
Cinnamon, 170— Cinnamon

Tree, 482—B;istard Cinna-

mon,
Cistese,
Citric Acid,
Citron Family, 347, 353—Citrus,
how propagated, 354 —
Acida, 353—Aurantium, 348—Limonum, 353^Medica,

Citysus, .

Clary,

Claspers,

Classiflcation, Systems of Bo-

tanical,

Clathropteris,
Clathraria,
Clematis Vitalba, Stem of, 32—

Clematis, 601—Difierent Spe-
cies, how raised.

Climate, Continental,
Cloud-Berry, 337—an Article of
Commerce in Sweden and
Norway, 338—Noticed by Dr
Clarke, 338—Dr Clarke cured
of Fever by,

Clover, 318—Best Kinds,
Cloves,— Oil of.
Clove Tree,
Clustered Campanula,
Coals, the Residuum of Ancient

Vegetation,
Coal Strata, 659—Newcastle

Coal, .

Coccus,
Cochincil Fig,
Cochlearia Annoracia, 300—

Officinalis, . . SOO
Cock's Comb, 590—How man-

aged, ... 590
Cocoa Nut, 170—Tree, 240—the

King's, 241—Maldive, ib.—
Sea, ib.—Double, ib.—at

Lueknow,242—Habitation,ib.
Ixicalities of, ib.—Trees Tax-

688,599
328,645

375
. 315

ib.

. 623
308
325

. 652

483
637
349

353
318
493
45

171

655
654

601
160

338
318
170
485

484-486
688

661

95
365
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Viigc

od, 243—Reticulated Cloth,
244—Iluds, ib.—Fronds or

Leaves, ib.—Leaves employed
as Thateh, ib.—Leaves used
for preserving fish, ib.—
Leaves employed to show
marks of respect, ib.—Used
to write upon, ib.—Baskets
for catching fish made from

them, 245—Houses made of,
ib.—Used for Oiiis

, ib.
—Harps

made of, lb.—Flower and
Fruit, ib .

—Arrack made from,
ib.—Names of, 243—Uses of,
ib.—Root, ib.—Wood, ib.—
Maldive, Medicinal virtues in,
242— Sold at high prices, ib.

Cups made of, ib.—Injured
by inscets,ib.

—
Flower, sweet

juice extracted from, 246—
Husk of, 250—Oil, 251—Du-
ties on, 252—Double Cocoa
Nut Palms, 25>!—Articles
manufactured from, 252-253

Cocoa Plum, . . 328

Cocos, . . . 654
Coflfea Arabiea, 393—Occiden-

talis, ... 394
Coffeo Tree, 166, 170, 393—
where Native, 394—Intro-

duced into Europe by tlio

Dutch, ib.—Sale of Coffee

prohibited in Syria, ib.—Cof-

fee-houses in TurkCT ordered
to be shut, ib.—Coffee houses
when established in Paris and
London, 393—mode of culti-

vating Coffee, 395, 396—Cof-
fee, Curing of, ib.—Qualities

of, ... 396

Cou:, . . 250
— Cordage, . . ib.

Coix, ... 88

ColchicacesB, . . 202

Colchicum, or Meadow Saffron, 546
Colebrookdale Ironstone, 662

Coleoptilc, . 105

Coleorhiza, . 31, 103

Colocynth, . . 6.'i8

Colouring Matter, . . 140

Columella, the, . . 92

Combretacca;, . . 643

Commclineae, . . 202
Comose Roots, . . 15

Compound Leaves, 39

Comptonia, . . 652
Cone of Long-Leaved Pine, 465

Confervites, . . 656
Conical Roots, . . 15

Conifera", 455—Families of, 456,

650, 658—Leaves Fascicled,
ib.—Leaves Solitary, ib.—
Leaves Similar, ib. . 664

Connaracca;, . . 647

Consumption, . . 133

Contorted Roots, . . 15

Contortion, . . 132

Convallarites, . . 6.54

ConvolvulaceSB, . 619

Copal, . . .148
Coi)aivaTree,147,663—itsslruc-

turc, its balsamic juices, how
obtained, 664—its qualities
and uses, . . 564

Cardiocarpum Acutum, . 658

Cork, 151-Tree, lG4-Oak, 428

Com, Geographical distribution

of, . . . 161

Cornel Cherry, . . 447

Corolla, . . . 12,66
Cortical Pores, 21—QIands, ib.—Layers, 20, 22—System of

Stems, . . .30

Page
Oorylus Avellena, 385—Ameri-

cana, 386-Colurna, . 386

Corymb, . . .72
Corymbifersc, . . 623

Corypha Cci'ifera, . . 262

Costard-monger, . 322

Costmary or Alecost, . 493

Cotton, 168—Plant, 405—its va-

rieties, early history of its cul-

tivation and use, ib.—grows
in Upper Egypt, 406—culti-

vated at present in the Le-

vant, ib.—and in various other

countries, ib.—Bengal a great
cotton market, 407—importa-
tion of raw cotton from East

Indies,ib.
—cultivated in Italy,

ib.—Cotton Trade, ib.—Cot-
ton Plant, Herbaceous, 408—
Cotton, Barbadoes, Indian,

Tree, ib.—Vine-leaved, Hairy,
Spotted-barked, Silk, 409-^
Cotton Plant, general descrip-
tion of its culture and -pre-

paration, ib. 412—consump-
tion of the article, . 413

Cotyledonary Body, . 103

Cotyledons, Epigeal, . 104— Hypogeal, . ib.

Cowslip, 581—indigenous to

Britain, the Double Cowslip, 581

Craigleith quarries, . 661

Crambe Maritima, . 299

Cranberry, 161—Red, 347—
American, 367—culture of, 347

Crassulacese, . . 640

Creey, Anecdote of battle of, 473

Creeping Stem, . . 20

Cress, localities of. 300—culti-

vation of, ib.—Winter Cress, 300
Cretan Cistus, . . 660

Criobotrya Japonica, . 328

Crocus, 574—whence its name
derived, peculiarities of this

flower,its culture, ib.—Saffron

Crocus used as a dye, and

formerly as a medicine, 575

Crops, Rotation, . . 670

Croton, 542—Casearilla Croton,
ib.—Oil, . . .648

Crowberry, .

"

. 347
Cro-vvn Impcriid Fritillary, 576

Crueiferffi, 292—localities of, ib.—useful qualities of, ib. 630

Cryptogamic Plants, 12—Fruc-

tification, 74—Ferns, exten-
sive observations regarding,
ib. et seq.

—Mosses, 76—an-

cient opinions and modem
discoveries relating to them,
ib. 77—description of the
flowers of Mosses, ib.—fertile

flowers, ib. — Cryptogamus
flowers destitute of sexual

organs, 78, 79—Hepaticctc,
their reproduction, ib. 80—
Algffi, their fructification, ib.—Lichens, ib.—propage of,

ib.—fuel, ib.—Fungi, repro-
duction of, . . 80

Cucumber, 378—Receipts for

the use of, by Dr. Abernethy,
378—Tree, . . .452

Cucumis Mclo, . . 376— Sativa . . 378

Cucurbita, 378—Pcpo, ib.—Ci-

trullus, 37.9—Aurantia, ib,—
Melopepo, ib.—Sueoada, 379

Cuenrbitaccffi, . 376,64 1

Cud-bear, (Lichen Tartarcus.) 198

Culm or Straw, its nature and

structure, . . 19

Culmites, . . . 654

rage
Cultivation, Improvement of, 341

Cup, of the Nepenthes Distilla-

toria, . . .45
Cupressinea.', . . 650,653
Cupulifera;, . . . 650

Curdistan, Products of, . 165
Currants of Commerce, what
they are, 341,344— Black, 844

—Red, ... 344

Curry, .250
Custard Apple, . . 376

Cuticle, 20—its Structure, 20

Cycadea;, . . 651,665
Cyeadesdeae, . . 653

Cycadites, . . . 653

Cycas Circinalis, . 241,261
Cyclamen, . . . 690

Cyclopteris, . . 655

Cydenia Cliinensis, . . .328

Cyme, ... 72

Cynara Scolymus, . . 305

CynarooephaliB, . . 623

Cynips, . . .381
Cyperaceee, . . 202

Cypress, . . , 475

Cystieereus, an Animal Hydat-
ed, 4—its Structure, . 4

Cytinese, . . . 611

Dahlia, 168—whence named,
its Varieties, &c. . 679, 680

Daisy, . . . 689

Dandelion, . . 656

Darkness, effects of, . 123

Dates, an article of foo ', 255—Various Uses, . 2.i6-2S7

Date Palm, 253,—Manner of

impregnating, 254, 255,—
where found, 257—an em-
blem of majestv, . 258

Date Plum, Chinese, . 371

Daueus Carota, . . 283
Danm Palm, . . 258
l^ead Sea Frait, fables concern-

ing, . . .881
DecandoUe advances Botanical

Knowledge, . . 3

Decay, Natural, . 133

Dianthca!, . . .639
Diehotomous Stem, . . 20

Dicotyledonous Plant.'!, 12, 103,
271—Divisions of,271—Fami-
lies of, . . 61 1

Didynamia, . . 87

Digger, the, . . 678

Digitalis, . . 654

Digitate Roots, . .15
Dill, ... 291

Dilleniacca!, . . . 626

Dimoc.arpus Licliti, . 370
Dioecia Female, . . 85

Dioscorcw, 202—Dioscorea Ala-

ta, 263—Sativa, .

_

263

Dioscorides, his Work on Medi-
cal Botany, . . 2

Diosmea;, . . 628

Diospyrus Kaki, . .371
Dipsaceie, . . 624

Discs, , . . 664

Disk of a Leaf, 38—Epigynous,
89—Hypogenous,ib.

—
Perigy-

nous, ... 89

Dissemination, . . 97
Diumal Flowers, . 73

Dodona^aeea;, . . 634

Dogwood, . . 447

Dombeyaccae, . . 630
Double Rocket, 688—how Cul-

tivated, . . 688

Douglas Pine, . . 470

Dragon's Blood Tree, 47, 479

Dropsy, . . . 130

Droscra, or Sun Dew, . 128
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p.g(.

(iarJen Flowers,
—

Anemone, 573— Pasquo
Flower, 574—Crocus ib.—
Narcissus, 575— Iris, ib.—
Fritillaty, 576— Lily, ib.—

Amarillis, 577—Hsemanthus,
578—Blood Flower, ib.—Tu-

berose, ib.— PeiBony, ib.—
Dalilia, 579—Primrose, 580—
Polyanthus, ib.—Cowslip, 58 1

Oxup, ib.—Auricula, ib.—
Carnation, 58.3—Pink, 585—
Violet, 586—Pansy, ib.—
Hearfs-Ease, 586—Lobelias,
587—Cardinal Flower, ib.—
Bell Flower, ib.—Canterbury
Bells, 588—Clustered Cami>a-
nula, ib.^Double Rocket, ib.

—Chrysantliemum,ib—Mary-
rold, 589—Daisy, ib.—Asters,
lb.—-China Aster, ib.—Lupine,
ib.—Stock Gilly Flower, ib,

—Wall Flower, 590— Bal-

sam, ib.—Cock's-Comb, ib.

Cyclamen, ib.—Vervain, Mi-

gnonette,
59 1 —Hollyhock, 592

Wood Roof, ib.—Hydrangea,
ib.—Geranium, 694—Adam's
Needle, 595—Gloriosa, ib.—
Stapelias, 696 — Marvel of

Pern, ib.—Venus Ply Trap,
ib.—Water Lily, 597—Lotus,
ib. — Rose, 598 — Passion

Flower, 601—Honeysuckle, 602

Gardening, Chinese, 666—Per-

sian, 667 — Roman, ib.—in

Prussia, 668—in Russia, ib.—
in Poland, ib.—in Spain, ib.—of the Cape of Good Hope,
6C9—in New South Wales,
ib.— in Britain, ib.—ofTowns,
ib.—Gardening, its objects, 669

Gardens, hanging, of Babylon,
666—Gardens of Italy, 667—
of the Netherlands, ib.— of

France,ib.
—

floating, of Mexi-

co, 668—floating, of China, 669

Garlic, . . .265
Gases, essential, . . 113

Gean, . . 335

Gemmule, . . 104

Gentian, 524—Purple Gentian, 625

Gentianese, . . 620

Georgiana, (see Dahlia,) . 579

Geraniaoese, . . 629

Geranium, 594—name, varie-

ties, cultivation, . 594,695
Germans cultivate Botany, 3—

illustrate their works with
wood-cuts of plants, 3

Germination, 105—its effects, 106

Gessner, an early botanist, at-

tempts a clossiflcation of

plants, . . 3,172
Gessneriaceae, . . 622

Ginger, . . . 170

Ginger Plant, . 489, 490

Ginseng, . . . 628

Girdling Trees, . . 35

Gladiolus, . . 166
Glands of plants, 11—Milliary,

Vesicular, Globular, Utricu-

lar, ib.—Papillary, Lenticu-

lar, Sessile, . . 11

Glasswort, . . 673

Gleditchia, . . .66
Gleichen, . . 84

Gleichnise, . . .200
Globular Glands, . 11

Globulari», . . .616
Gloriosa, b'JB—management of, 695

Glossopterls, . . 655

Olnme, ... 66

INDEX.
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Gluten, . . .139
Glycyriza Glabra, . 319

Good King Harry, . . 303

GoodenovieoD, . . 623

Gooseberry,344—Currant,black,

jelly made from, ib.—various

names of, ib.— where best

cultivated, 3^5—age and sire

of bush sometimes attained,
ib.—varieties of Gooseberry,
ib.—manner of propagation,
346—attacked by the sand

fly, ib.—preventative against
the flies, . . 356

Gourds, ... 348

Grafting, 33—by approach, ib.—by scions, ib.—Cleft Graft-

ing, 34
—Crown Grafting, 33—

Wimble, on peg Grafting,
34—Side Grafting, ib.—Graft-

ing by buds, ib.—of herba-

ceous parts of vegetable, ib.

675 — Whip or Tongue
Grafting, 676— Grafting in

cleft, ib.—Crown Grafting,677
—Side Grafting, ib—Clay
Grafting, ib.— Grafting by
gems, . . . 677

Graminea:, . . 100,202
Granulated roots, . . 16

Granules, Link on, 86
—Sperma-

tic Granules, . . 86

Grape Vine, 339—early cultiva-

tion, 340—Grapes imported
into London, &c., 341—Wine
made from in England, ib.—
varieties of Grapes, . 342

Grasses. Account of various

kinds of, 230—Meadow fox-

tail Grass, ib.—Sweet-scent-
ed vernal Grass, 231 —
Smooth-stalked Meadow
Griiss, ib.— Rough-stalked
Meadow Grass, ib.—Crested

Dog's-tail Grass, ib.—Mead-
ow fescue Grass, ib.—Ray or

Rye Grass, ib.—Water Mead-
ow Grass, 232—Dwarf Mead-
ow Grass, ib.—Creeping bent
Grass or Florin Grass, 232

Great Bulbous rooted Iris, 676
Great Maple, . . 437

Greeks, their notions and writ-

ings concerning vegetables, 2

Green Resin, . . 148

Grenadillas, . . 375
Grew's Anatomy of Plants, 3

Grias Cauliflora, . . 374

Grugru, ... 242

Guava, 367—White Guava, ib.

Red Guava, .

•
. 367

Ghiiac, . . 147, 535

Gum, 137. ..Fossil Gum, . 665
Gum Resins, . . 148

Gum Arabic, 137, 165-Tree.
556. ..method of procuring the

Gum, . . . 5.57

Gum Cherry Tree, . 1 H7

Gum Olibanum, . . 477
Gum Senegal, . . 657
Gum Tragacanth, . 137,558
Gundira, . . 241

Guttiferae, . . . 632

Gunpowder Tea, . 393

Gypsum, . . . 674

Hair, 672—Hairs of Vegetables,
11—their structure, &c. 11

Hairy Cotton, . . 409
Hakel Nut, . . 385

Hamamclidese, . . 640

Haricots, . 315

Hassenfratz, , 112

Page
Haubois, . . . 339

Hawthorn, . . 447

Hazel, Soil for, . . 386

Hearts-ease, . . 586

Heat, 105—Degrees of, 12.5—
Influence of, ib.—on plants,
ib.—on energy, 126—on fruits,
ib.—on functions, . 127

Heath, Geographical distribu-

tion of, 161—Omiimental

Heaths, 598^usefulnes8 of

Heaths, their soil, cultiva-

tion, and propagation, 606—608

Hederacese, . . 626

Hedysarum Gyrans, singular
motions of its leaves, . 42

Hesperideae, . . 347

Heliotrope, . 124, 168

Hellebore. White Hellebore,
545—Black Hellebore, 646—
Foetid Hellebore, . 546

Hemlock,549—Water Hemlock,
ib.—Hemlock Water-drop-
wort, . . . ib. 550

Hemodoraceas, . . 202

Hemp, Cultivation of, 402, 403,—Hemp and Flax impart a

poisonous quality to water,
403—description of the plant,
413—its cultivation, 414, et

seq.
—

indigenous to Europe,
414—its uses in various coun-

tries, ib.—cultivated in king-
dom of Naples, 415—forms a

prominent article of Russian

commerce, ib.—its cultivation

encouraged in Canada, ib.—

exports, 416—gathering and

preparation of the plant, ib.

et seq.
—Hemp admitted at

a nominal duty, 419—Indian

Hemp, 420—Chinese Hemp, 420

Henbane, . . . 550
Henna or Egyptian Privet, 6'20

Hepaticae, intermediate plants
between lichens and mosses,
reproduction of, 79, 80, 1 98, 681

Herbaceous Cotton Plant, 408
.—how cultivated and prepar-
ed, . . . ib

Herbaceous Envelope, 20—its

structure, . 21

Herbaceous Stem, . 19

Hermanniea}, . . 630

Hermaphrodites, impregnation
of, . . . 87

Herrings, . . . 672
Hibiscus Syriaeus, . 83

Hickory, . . .883
Hilum or Umbilicus, 91—its

appearance, &o. . 102

Hippocraticeae, . . 633

Hoemanthus, 678—Multiflorus,
how treated, . 578

Holly, 454—Common Holly, 454

Hollyhock, . . 592

Homalineac, . . 645

Honey Dew, . . 130— made from Lime flowers, 442— Suckle, 602 — various

kinds, how cultivated, 602

Hop Plant, 398—varieties of, ib.—soil for, ib.—method of cul-

tivation, ib.—gathering and

drying of, ib.—Hop crop, 'A99—duration of Hop Plantation, 399

Hop Trefoil, . .319
, Horizontal Root, . 1 5

Horn, . . .672
Hornbeam, American, . 4,35

Horologium Florae, . .611
Horse Chestnut, 442- well

adapted for ornament, 443
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Page
Horticultural Society, . C69

Hot Beds, . . C74

Haber, . . .110
Humboldt, . .109
Hume, liis argument for the in-

fancy of the world from the

transplantation of fruit trees, 334

Hamulus Lapulus, . 398

Hyacinth, 567—a native of tho

Levant, whence its name de-

rived, when introduced into

Europe, its varieties, ,567, 568
—its value, criterions of qua-
lity, how propagated, and di-

rections for its eultiure, 568,
569—diseases of this flower,
ib.—Hyacinths, a beautiful

ornament in glasses, and how
managed, .

* 570

Hydrangea, 166, 592—method
of cultivating, . 592, 593

Hydrocharidcac, . 203

Hydrogen Gas on Plants, 1 15

HygrobieiE, . . 642

Hypericineac, . . 632

Hypoxyleae, a group of fungi, 192

Hyson, . . . 393

Hyssop, . .
• 527

Iceland Moss, a Lichen used as

food, . . . 197

lUieieaj, . . . 627

Impregnation of Flowers, 59,
et seq.

—Artiiicial Impregna-
tion, 86—Impregnation by
insects, . . .88

Incision necessary to the health
of trees, . . .35

Indian Com, (American,) a va-

riety of maize, account of its

cultivation and uses, 225—228
Indian Cotton, . . 408
Indian Cress or Nasturtium, 491
Indian Hemp, 420—its cultiva-

tion and uses, . . 420
Indian Rubber Tree, description

of, (see Caoutchouc^ bQ5

Indigo, 170—different species of

the Indigo Plant, 4S8—culti-

vation of the plant,and manu-
facture of Indigo, 499, 506

Inflorescence, 72
—

Spiked, Tliyr-
sus. Paniculate, Corymbose,
Cymose, Umbellate, ib.—
Whorled, Spadix, Catkin,
Amentaceous, 73—Seasons of

flowers, ib.—diunial and noc-
turnal flowers, ib.—sensibility
of flowers to change of at-

mosphere, 74— duration of

flowers, . . .74
Ingenhoutz, . . 115
Inner Medula, . 22, 23

Inoculation, . . 28

Insertion, Epigynous, 89—^Hy-
pogynous, ib.—Perigynous,ib.
Insertions of the Pith, 24

Inula or Elecampane, . 633
Iodine obtained from sea-weeds, 1 86

Ipecacaan, . . 544

Iridero, . . .202
Iris, 575—its varieties, method

of cultivation, . 575, 576

Irrigation, admirable system of,

practised in Italy, . 163
Iron Wood, 435—its extreme

hardness, . . 435

Irritability of Leaves, 41—Cases
of Irritability, . .128

Island Clim.ate, . 159
Italian Maple, . . 440— Oak, . . 427
Ira. . . .166

rscre

Jaca, . . . 371

Jack, . . . ib.

Jagery, 248-Jagcry Cement, 249

.Jalap, . . . 5.*'9

.falappa Mirabilis, . . 83

Janilee, . . . 370

.Japan Lily, . . . 577

.laponiea, . . 604
J.irrow Colliery, . . 661

.Jasraineaj, . . 617

Jasmine, 600—its varieties, 600

Jatropha Manikot,283—species

of, . . . 284
Jerusalem Artichoke, . 283
Jewish Culture, . 666

Juca, how eaten, . . 371

Juglandea;, . . 647

Juglans, 652—species of, 666—
Alba, 383—Cfinerea, ib.—Ni-

gra, ib.—Regia, . 382

Juiube, . . .371
Julus, ... 287

Jumrosade, • . 370

Juncea;, . . 202

Junei, or Rushes, account of va-

rious kinds of, . . 234

Juniper, . . 476

Juniperites, . . 653
Jussieu extends the Science of

Botany, 3—his system of Bo-
tanical Classification, 173, 181—184—adopted with modifi-

cations in the arrangement of

the present work, . 184

Jute, 420—its uses, . 420

Juvia, . . . 387

Kale or Colewort, . 297

Kalmia, . . .82
Kauri Pines, height of, . 34, 35

Kelp, extensive beds of, on the
shores of Terra del Fuego, 185
—obtained from sea-weeds,
187—account of its manufac-

ture, ib.—used in agriculture, 1 88

Kerkedan, . . 316

KermesOak, . . 428

Kernel, 1 01—composition of, 1 02

Kidney-bean, 108, 166, 314

Knight, . . .85
Knotty Roots, . . 15

Koebreuter, . . 84

Labdanum, , . 147

Labiatie, . . 491,618
Laburnum, , . 446

Lac, . . .148
Lactuca Sativa, 307—Virosa, 307
Lambert Pine, . . 470
Lambert's Vervain, . 591

Laminariffi, 190—Bucinalis, 185—Bulbosa, ib.—Digitata, 1 90—
Esculcnta, . . 191

Lancewood, . . 447

Lanseh, . . . 370

Larch, 470—Black Larch, 471

Lathyrus, 317—Odoratus, ib.—Sativus, . . 317

Laurel, 164, 336, 453—Portu-
guese Laurel, . 336

Laurestinus, . . 604

LaurinetB, . . 613
Laurus Persea, . . 374

Lavender, . . 493

Lavoisier, . . ,109
Layers, propagating by, 32
Leafless stem, . . . 20
Leaves of Plants, 12, 37—their

nature and structure, ib. 38—
sessile 38—petiole, ib.—disk,
ib.—upper surface and lower

surface, ib.—nerves,ib.—mid-

rib, ib.—venules, ib.—articu-

lated ib.—caducous, ib.—
Kcmi-amplcxicaul, ib.—am-
plexicaul, ib.—sheathing, 39—neck, ib.—seminal loaves,
ib.—radical, ib.—eaulinc, ib.

floral, ib.—verticillate, ib.—
frond, ib.—tripartite and qua-
dripartite, ib..—oboval, acute,
hastate, sagittal, pinn,atifid,

laeiniate, retnse, emarginate,
cordate, tripoliate, lanceolate,

linear, orbicular, trilobate, ib.—
entire, dentate, serrate, don

bly serrate, spinous ciliated^b.—compound Leaves, ib.—de-

compound and doubly com-

pound, ib.—supra decom-

pound, ib.—constitution of

Ijoaves, 40—Stomata, ib.—
Leaves named aerial roots, ib.—

transpiration, ib.—absorp-
tion of Leaves, 40, 41—chem-
ical action of Leaves. 41—irri-

tability of Leaves, ib.^sleep
of Plants, 42—Hedysarum
Gyrans, motion of its Leaves,
ib.—Fly-trap, motion of its

Leaves, ib.—observations re-

garding the motions of Leaves,
43—fall of the Leaves, 43, 44—

Evergreens, ib.—size of

Leaves, 44—various uses to

man, ib.—primordial Leaves,
104—seminal Leaves, . 104

Lebanon, Cedar of, 3.5,471,472
Lecythidea^, . . 643

Leek, ... 268

Legume, . . .96
Leguminosa;, . . 310,646
Lcmna Gibi^a, or Duck-weed, 4, 5

Lemon, its cultivation in Eu-
rope, 164—a native of India,
353—introduced into Europe
by the Caliphs, . 353

Lentibularia;, . . 615
Lenticular Glands, . 21

Lentil, . . .316
Lentisk, its cultivation, 562

Lepidodendron, 656—Elegans,
658—Obovatum, ib.—Selagi-

noides, ib.—Stembergii, 657

Lepidophyllum, . 656, 659

Lepidostrobus, . . ib.

Lepidum Sativum, . . 299

Leptospermese, . . 643
Lessonia Fuscescens, . 185

Lettuce, 307, 548—narcotic ex-
tract from, . . 307

Leuwenhoeek examines minute

Plants, . . .3,83
Liber, or Bark, . . 20,22
Lichens, 5—their reproduction,
and propage of, 80—descrip-
tion of, . . 196-198,681

Light, on motion, 123—on

leaves, ib.—on pKants, ib.—
on blossoms, . .124

Lignum Vitse, . . 1 67

Lilac, . . .602
Lilaccffi, . . 617

Lily, 576—derivation of tho

name, varieties, how propa-
gated, . . 576,577

Lily, Egyptian water, . 270

Lime, (in Bot.iny), 118, 353, 441—wood valuable, bark an
article of commerce, honey
made from its flowers, 442—
American Lime, . . 442

Lime, (in Chemistrj'), 673—
phosphate of, 674—existeneo

of, 673—hydrate of, 674—
action of, . . 674

4x
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Lime, advant.iges of, ib.—
impure Lime, ib.—carbonate

of, . . . 676

Lime-tree, small-leaved, grows
wild ia Britain, . ,161

Linacefe, , . 6'29

Linen Fabrics, their origin, 401

Linniens publishes his botanical

works, and introduees order
into the science, 3—his sj'stem
of botanical classification,

173, 175-180—its imperfec-
tions, ... 181

Lint, 401—description of, when
introduced into Britaui, 40 1

Liutseed Cake, . . 672

Liquorice, . . 319

Utohi, . . .370
Live Oak, . . 429

Loasece, . . . 642

Lobeliacese, . . 623

I.iobelias, o87—varieties, how
raised, . . . 587

Loblolly Bay, . . 452
Locust Tree of Scripture, 386, 446

Logwood, , . .168
Logwood Tree, , , 494—497

Lombardy Poplar, 44-4—exuda-
tion from,rendered celebrated

by Ovid, . . .54
Lonehopteris, . . 655

Longan, . . . 370

Long-leaved Pine, 465—Cone of, 465

Longiflora, . . 83

Lonicereee, . . . 625

Loquat, . . . 328

Lorantheae, . . 625

Lotus, 1 66,
—where found, 697

Love Apple, . . 380

Luecrn, . . . 318

Lumbering Pines, 467, et eeq.

Lupine, 316, 589—varieties of, 589

Lupinus, . . ,316
Lycoperdaeese, a group of fungi, 1 9 1

Lycopoditcs, 655
—Williamsonis, 663

Lycopodiums, intermediate
Plants between mosses and

ferns, . . . 199

Lymphatics, , . 10

Lysimachiae, . . 615

Macrocy-stes, the longest of

known sea-weeds, . 186

Madder, .508—cultivation of the

Plant, 509—manufacture of

Madder, and its uses, £10,511
Magnesia, . 119,155,674
Magnolia, 451—Small Magnolia,

45'2—Magnolia Grandiflora, 167

Magnoliacese, . . 627

Mahogany, 168—Birch, 441—
Tree, 448—its v.arieties, 448,
449—first discovery of its

value, . . . 448

Maize, or Indian Com, 1 70, 225

Malay Apple, . . 370
Mallow Family, . 170

Malpighi investigates minute

vegetable structures, . 3, 86

Malpigliiaccffi, . . 633

Malt, account of the process of

malting Barley, . .217
Malt Dust, - . . 672
Maltc Brun, description of

Melons, . . .377
Malus Mediea, . . .353

Malvaceae, . . . 629

Mammee, 374—Americana, ib.—Sapota, 375—Vegetable, 107

Mandrake, . . . 552

Mangifera Indica, . 868

Mango, 368—where found, ib.

, —Varieties of, . 368

Mangrove, . . 478

Manures, effects of, 120—pro-
portions of, ib.—necessity of,

121—yield carbon, 121, 670—
kinds of, 671—Animal, 672—
for hot-beds, . . 675

Maple, a native of Britain, 161—its varieties, 437—Great

Maple, or Sycamore, ib.—
Common Maple, ib.—Norway
Maple, 438—Sugar Maple,
167, 438—Red Flowering
Maple, 439—Striped Barked
Maple, 440—Italian Maple, 440

Maranta Arundinaeea, . 264

Marattiefe, . . .200
MaregraviaceEe, . 632

Marjoram, 493-—Winter Marjo-
ram, ib.—Sweet Marjoram,
ib.—Pot Marjoram, . 493

Man'el of Peru, 82, 596-its sin-

gular properties, cultivation

of, . . . SP6

Marygold, . . .689
Mastic, 1 47—its nature, the use
made of it by tlie women of

Seio, &c., 562—how obtained, 562

MatuUa, . . 241
Mauritia Palm, . .261
May Wort, . . 527

Mecca, Balsam of, . . 66 1

Medieago Arborea, 318—Fal-

cata, 319—Lupulina, ib.—
Sativa, . . 318

Medicinal Plants, . . 520

MedickTree, . . 318

Medlar, . . 162,328
Medullary prolongations of the

Pith, ... 24

Medullary Rays, 24—Tube, . 23

Meliaeeae, . . 634

Melilot, . . .318
Melilotus, . . ib.

Melon, 376—account of, by Nie-

buhr, 377—Liquor from, ib.—
varieties of, ib,—Cantaloupe,
ib.—African Melon, ib.—Sa-
loniea Melon, ib.—Portugal
Melon, ib.—Tliistle Melon,
363—locality of, . 364

Melon, Water, . 376, 379

Menispermeac, . . 628

Mercury, English, . . 303

Mespilus Gcrmanica, . 328

Mezereon, . . .

'

531

Microscope extends Botanical

knowledge, . . 3

Micropyle, . , .102
Midrib of a leaf, . 38

Mignonette, 691 — description
of, its varieties, how cultivat-

ed, . . £91,.592

Milastomacego, . . 644

Mildew, . . . 130

Millet, Italian, 228—Millet pan-
nicled, 229—Yellow-seeded

Millet, . . . 230

Millfoil, or Y.arrow, . 556

Miiliary Glands, their structure, 1 1

Milton quoted, . .381
Mimosa, . 166, 310, 646

Mimulus, stigroa of, . 82

Mint, 492—Peppermint, ib.—
Spearmint, ib.—Pennyroyal
mint, . . 492

Misletoe, 431—description of,

how used by the Druids, ib.—formerly esteemed in medi-

cine, . . , 432
Mixed Vessels, tlieir structure,
and opinions regarding, 9

Moisture, , . .158
I Monimife, . 648

Page
Monkey's Bread, . . 368
Monkshood or Wolf's Bane, 555

Monocotyledonous Plants, 12,
1 03, 20 1—stems,24—their pe-
culiarity, . . 24

Morel, a fungus, description of

the, ... 193

Morland, . . .84
Morus Nigra, . . 843

Mosses, 5—their fructification,

76, 77—description of, 198, 681
Mountain Ash, 445—description

of and culture, . 445,446
Moxa, . . . 527

Mucedinese, a group of fungi, 192

Mucilage, . . . 101

Mulberry, 164, 165, 343—early
cultivated in Europe, ib.—
Trees in England, ib.—man-
ner of propagating, . 344

Musa Paradisiaca, 260—Sapi-
entum, . . .260

Musaceae, . . 203

Muscites, . . . 65G

Mushrooms, a group of fungi,
191—description of the edible

mushroom, 1 94—Mushroom
Spawn, . . .194

Musocarpum, . . 6.54

Mustard, . . .299
Myoporineje, . . 618

Myrieeae, . . iS-i9

Myristiceae, . . 13

Myroxylon Peruiferum, its bal-

sam, qualities and uses of the

latter, . . . 564

Myrrh, . . 149, 165

Myrsineae, . . . 621

Myrtaeeas, . 643

Myrtese, . . . ib.

Myrtle, 600—its varieties and

culture, . . . 600

Nseggerathia,
Nagadea;,
Napiform Roots,
Narcisseaj,

Narcissus, 575—traditions con-
nected with the name, ib.—
varieties, tests of quality, how
propagated, directions for cul-

ture.
Narcotic Plants, 646—Narcotic

principle.
Nasturtium or Indian Cress,

168, 491—Officinale,
Neck of Leaf,

Nectaries, the term ill defined.

Nectarine,
Needham,
Negro Peach,
Ncmatus Ribesii,

Nepenthes distillatoria, cup of,

its singular structure.
Nerves of Leaves,

Nettle, 419— its striicture, cloth

manufactured from the fibres,

NeuroiJteris,
New Forest, the acorns of tlie

Oaks feed vast herds of swine.
New Zealand Flax, 420—de-

scription of, ib.—Mr Salis-

bury's experiments on its cul-

tivation,

Nicaragua Wood,
Nicotiana Panieulata, 84—Rus-

tica, ib.—Tobacum,
Nightshade, Deadly, 551—Gar-

den Nightshade, 552—Woody
Nightshade,

Nilsonia,

Nitrogen, experiments with, 1 15
—effects of on Plants,

654
201

IS
202

575

142

299
39

74
329
84

368
346

46
38

420
656

422

421
498

399

562
663

115
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Page
Pepperj 1 70 — Pimento, or
Jamaica Pepper Tree, 486—
Black Pepper Plant, 488—
Long Pepper Plant, 489—
Guinea Pepper Plant, 490—
Cherry Pepper, ib.—Bell Pep-
per, 491—Cayanne Pepper, 491

Peppermint, . . 492

Percival, Dr., . . 113
Perennial Roots, . . 14

Pericarp, 12— Pericarp and
seed, 90—limits of,91^cavity
of, ib.—cells of, ib.—Multilo-
cular,92

—Axillus of,ib.
—base

of, ib.
—summit of, ib.—axis of,

ib.—dehiscence of,ib.—ruptile,
ib.—holes of, ib.—teeth of, 93—valves of,ib.

—
bivalve, ib.—

trivalve, ib.—quiidrivalve, ib.—
quinquevalve, ib.— multi-

valve, ib.—wings of, ib.—
Richard's views, 94— form
and structure, . , 9.5

Perry, .... 327
Persian Fritillary, . . .576

Persian Iris, . . 57.5

Perspiration, Perceptible, 63, 54
Peruvian Bark, different spe-

cies of, 520—Common, or Of-
ficinal Bark, ib.—Pale Bark,
622—yellow Bark, ib.—red

Bark, . . . 622
Petiole of a leaf, . . 38

Phanerogamic Plants, their

structure, . . 12

Pharmacopolae, Greek cultiva-
tors of Botanical science, 2

Phaseolites, . . 652
Phascolus, 314—vulgaris, ib.—

multiflorus, ib.—caracalla, 315

Phoenicites, . . 654
Phoenix dactylifera, 253—far-

inifera, . . 257
Phyllites, . . .664
PhyUotheea, . . 6,53

Pia, .... 285
Picotee Carnation, . 683

Pilcherds, . . . 672
Pimento, or Jamaica Pepper-

Tree, . . .486
Pines, wood of, 24—Pine Tribe,
455 — varieties of Pine,
Pino forests of England, 456,
4.57—Wild, or Scotch Pine,
457—red Pine, 465—yellow
Pine, ib.—long-leaved Pine,
ib.—pitch Pine, white Pine,
466—Pine trade, 467, et seq.
Pine forests on fire, . 469

Pine Apple, 170, 365—where a
native of, 365—large specimen
of, 366—large size of in China,
&e., . . . 366

Pine, Weymouth, . 167
Piney Tree, 481—vegetable tal-

low produced from it, . 481
Pinites, . . . 653
Pink, 585—qualities of a fine

flower, ib.—propagation and
cultivation, . 585, 686

Pinus, 653—Pinus Canariensis 664

Piping, . . .678
Pippins, ... 322
Pisum Sativum, . . 31 1

Pistacia Nut, 387—Officinalis,
387—Tcrabintlms, . 388

Pistil, 12, 70—base, summit.
ovary, style, stigma, . 71,72

Pisumj 311—Amerieanum, 313

Maritimum, . . 313
Pitch Pine, . . 466
Pitcher Plant, . .481
Pith, ... 23

Page
Pithy Stem, . . 2o

Pittosporeas, . . 628

Placenta, or Trophosperm, 12, 91

Plantaginse, . , 614

Plantain, or Banana, 170,260
Plants, Qrew's Anatomy of, 3,

83—Leuwenhoeck's observa-

tions, 3—Ray establishes th»
sexes of plants, ib.—nature
and uses of plants, 4—where-
in they differ from animals,
ib.—plants of mouldiness, 5—structure of plants, 6—
vessels of plants, 9, 10—pores,
stomata, gaps, glands, 10,1 1,

—
organs and functions ofplants,
12-— roots, stems, leaves,

flowers, 12— roots of, 13—
their structure and varieties,

13, 14—sleep of, 42—Herma-
phrodism in, 81—female or-

gans of, 8'2—aquatic flower

buds,ib.
—

Brongniart on, 80—
hot-house Plants, 88—fecun-

dity of Plants, 98,—efi'ects of
heat on, 105,

—
water, on ib.—

light on, 1U6—air on, ib.—di-

cotyledonous, 108— mono-
cotyledonous, ib. — ingredi-
ents of PLants, 111—fed by
pases,

1 1 3—atmosphere on,
lb.—absorption of, 114—ex-

periments on, 1 16—flower-

ing time, 125—irritability of,
127—Plants generate heat,
ib.—distribution of, 1 56—ori-

§in
of, ib.—extension of, ib.—

ispersion of, ib.—arctic cir-

cle Plants, 168— Swedish
Plants, ib.— Norway, ib.—
Lapland Plants, ib.—Plants
used for clothing, &c. 401—
fossil Plants, 651—practical
culture of Plants, 666—ashes
of, 673—drying and preserv-
ing of, 678— choice speci-
mens of, 679—packing of, 681—

jars for, . . 681

Pleurogynum, . . 89

Pliny advances Botanical

science, ... 2
Plum, 333—varieties of, ib.—
manner of propagating, 334—
wild Plums, 375—Suppodilla, 375

Plumbaginoe, . . 615

Poacites, . , 654

Podocarpus, . . . 653

Podogynum, . . 89

Poe, . . . .265
Poeony, 578—^whence its name,

its varieties, propagation and
cultivation, . ib., 579

Pohak, ... 251
Poisonous Trees, . . 480

Poitiers, anecdote of battle of, 474

Polemoniaceae, . . 619

Pollen, 12, 67—70, 82—Adan-
8on*s opinion of, 83—grains of,
86—conveyed by bees, . 87

Polyanthus, 580—its tests, and
how propagated and culti-

vated, . . .618
Polygala vulgaris, . . 92

Polygalca;, . . 636

Polygoneae, 613— Polygonum
Fagopyrum, 319—Tartari-

cum, . . . 320

Polypodiacea;, . . 200

Poniacese, . . . 645

Pome, ... 95

Pomegranate, 164, 354—when
introduced into this country,
ib.—historical notices of, 365

—an ornament in architec-

ture, &c., . . 355

Pontederiaoea;, . . 202
Poplar, 443—its species, tremb-

ling Poplar, or Aspen, Lom-
bardy Poplar, timber of, ib.—BsJsam Poplar, . 444

PoPPf) White, cultivation of

the, . . , 547
Populus, . . . 662
Pores of Vegetables, 10—Hed-
wig and Mirbel's observa-

tions, ib.—some extremely
minute, . . . 10

Portulaccffi, . . : 639

Potass, . . . 164

Potatoe, 14, 168—history of,

271, &c.—localities of, 071,
272—when introduced into

England, 272—story of the,
ib.—general introduction of,

promoted by the Royal Soci-

ety, 273—how noticed by
various authors, 273, 274—
anecdote of the, 274—intro-

duction of into Ireland and
Scotland, ib.— introdnccd into

Scotland by whom, 275—cul-

tivation of in the Continent,
276—do. in India, ib.—^varie-

ties of the, 277—best soils for

the, ib.—Scotch Highlands
favourable for the, 278—pro-
pagation of the, ib.—managing
sets, ib.—setting whole, 279

^sprouts, ib.—disease in the

Potatoe, 280, 281—Chemical
composition of the, 282—
sweet, ib.—introduced into

this country by whom, 283
Potentilla Anserina, . 290

Press, ... 679

Prickles, . . ,45
Prickly Pear, . . 363

Priestly, Dr., . 113,115
Primrose, . . 680

Primulaceae, . , 615

Privet, 600—its varieties, their

uses, . . 600,601
Prop.agations by Cuttings, 677
Prostrate Stem, . . 20

Proteacea^, . . 612

Providence, the vessel fitted

out, 373-—reaches Otaheite,
ib.—voyage of, . . 374

Pruning, . . 675

Pninus, 332—gum yielded by,
335— Armcniaca,332—Arium,
335—Domestica, 333—Cera-

Bus, 334—Lauro-cerasus, 336—Lusitania, ib.—l^adus, 335—
Pscudo-cerasus, ib.—Spi-

nosa, . . .336
Psidium, 367 — Cattleyanura,

ib.—Pomiferum, ib.—Pyri-
ferum, . . 367

Pterophyllum, . . 653

Puff'-balls, a species of fungi, 1 96

Pukes, ... 310
Punctuated essels, their struc-

ture, ... 8
Punica Granatum, . 354

Purple Beech, . . 434

Pyr.amidal Boll Flower, 587
Pvrus Communis, 32.5—Cvdonia,
327—Domestica, 328—Mains, 321

Quadripartite leaf, . 39

Quassia, 523—Simaruba or

Winged-leaved Quassia, 524

Queen .Mary's Yew at Crook-

stone, . . . 474

Quercitron Oak Bark, . 616
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Paffe

Quickbeam, . . 445

Quince, IG'2, 327—introduced to

Europe from Crete, 327—
inaoh cultivated in France,
ib.—varieties of, 328—liow

used, . . . 328

Quinine, . . . 142

Quinquina Extract, . 140

Radical Leaf, . . 39
Radicle Peduncle, . 19

Radicular, . . .103
Radish, 166, 300—Horse Radish, 300
Rafflesia Amoldii, . 170,596
Knisins imported into England,

341—method of drying, 341

Raki, . . 245,871
Ranuncnlacea>, . . 626

Ranunculus, 572—when intro-

duced into Britain, qualities
of a perfect flower, how pro-
pagated, suitable soil, ib.—
general directions for its cul-

ture, . . . 673
Ranunculus Aquatilis, , 82

Rape, 299—Rape Cake, . 672

Raphanus Sativus, . . 300

Raphe, . . . 102

Raspberry, 336—flavour of, fleet-

ing, ib.—mode of propagating,
ib.—soil for, 337—-American

Raspberry, . . 337

Ray establishes the sexes of

Plants, . . 3
Red Ash, . . .437— Bay, . . 454— Beech, . . .434— Flowering Maple, . 439— Oak, . . . 429— Pine, . . 465— Saunders Wood, . 508
Reindeer Moss, . . 198

Reproduction, organs of, . 55

Rcsedaeeae, . . 637
Resemblance of Animals and

Vegetables, . . 4

Resins, 146—Resin and Turpen-
tine procured from Pines, 563

Restiacea;, . . 202

Rheum, 308—Hybridum, 309—
Palmatum, 308—Rhaponti-
eum, . . . 309

Wiizoraa, 19—its structure, 19
Khizotonite amongst the Greeks

devote tliemselves to Medical
Botany, . . 2

Rhododendron, 60.5—varieties,

propagation, and cultiva-

tion, . . 605,606
RImbarb, 166, 308—Hybrid
Rhubarb, 309—Monk Rhu-
barb, ib.—different species of
tlie plant, 542—Chinese and
'I'urkey Rhubarb, . 543

Ivhus Tyjihina, medullary layers
of, . . . . 32

Ribes, .344—Nigra, ib.—Rubra, 344
Ribesia;, ... 641
Rice, 1G8, 170,221—its cultiva-

tion U) Italy, 162—one of the
chief productions of Egypt,
221—method of cultivating
and maiiufacturing it, 221,
223, 224—introduction into

America, 221, 222—Common
Rice, 222—Mountain liiee,
ib. — Clammy Rico, 223—
the Chinese method of raising
Rice. . . . 224

Rocambole, . . . 269

Rollo, . . . 109
Romans directed their atten-

tion to Botany, . . 2

Page
Roots of Plants, 12-14—fibrous,

potatoe, tuberous, 14—bul-

bous, fleshy, simple, oblique,
15—horizontal, furciform, na-

piform, conical, ib.—rounded,
testiculate, palmate, digitate,
ib.—knotty, granulated, arti-

culated, contorted, capillary,

comose, ib.— character ana
variety of roots, their uses,
and observations and experi-
ments on their nature and
structure, 16-18—difference
between Roots and Stems,
25 — Roots of Dicotyledo-
nous trees, ib.—Root trans-

portation, i 57 — Rosaceae,
320— medicinal properties
of, 321 — various extracts

from, . . . 321

Rosacea!, . . 320,644
Rose, 164, 598—uses of the, in

medicine, 536, 537—its varie-

ties, how propagated, how
new varieties may be pro-
duced, 598, 599—to produce
beautiful flowers, ib.— dis-

eases of the flower, 600—all

roses not odorous, . 600
Rose Apple, . . 370
Rose Tulip, . . ,571
Roseai, . , , 645

Rosemary, . , , 493

Rosin, . . . 147

Rough Parsnip, . . 564
Rounded RootSj . 15
Rowan Tree, . . 445

Royal Bay, . . 454

Royal Society advanced the
science of Botany, . 3

Rubiacea), . . 624

Rubus, 336—Articus, 337—cha-

mcemonis, ib.—Corylifolius,
ib.— IdcEus, 336— Oceiden-

talis, . . . 337

Rue, . . . 527
Rumex Aoetosa, 309—Scutatus, 310

Rushes, account of several kuids

of, . . . 234

Rutaeese, . . . 628

Ruteb, . . . 256

Rye, its cultivation and use, 212—poisonous quality of homed
or diseased Rye, . ,213

Sacred Bean, 597—how esti-

mated, 597—how propagated, 598
Safilower, the, Sll^eultivation

of the Plant, ib—its uses as a

dye, . . . 512

Saffron, Meadow, or Colchioum, 546
Saffron Crocus, . , 575

Sagapenum, . . . 149

Sage, . . . 492

Sago, 170, 261—manufactory
of, . . 241,261

Sago Palm, . . .241
Sagus Farinifera, . 261

Saint-foiu, 317—advantage of

sowing, . . .317
Salop, 269—method of manufac-

turing, ib.—nourishment in, 270

Salicaria;, . . 644

Saiicine^, . . . 649

Salix, . . . 652
Salt fatal to most vegetables,

165—Common, 674—solution

of, . . . . 681

Salts, Du Hamel and Keith on,
1 1 7—found in Plants, ib.—
utility of, . . 118

Salvator Kosa, . . 385

Samara, ... 05
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Page
Seminal l^eavcs, . . 39—

Principles, . 84

Scnebier, . . .110
Senna, .UO—the common blad-

der Senna, . . 541

Sensibility of flowers to change
of atmosphere, . . 74

Sensitive Plant, 127—different

species, extreme sensibility,
caase of, how to rear the

Plant, . . 604,605
Sessile Glands, . . 11

Sexual System, S6,et seq.
—ob-

jections to, . 63, et seq.

Sliaddock, a native of China, 354

Sliallot, . . . 2t)8

Sheatliing of Leaves, . 39
Slirubs and Heaths, ornamental

Rose, 598—Myrtle, GOO—Jas-
mine, ib.—Privet, ib.—Ber-

berry, 601—Clematis, or Vir-

gin's Bower, ib. — Passion

Flower, ib.—Honeysiiekle, or

Woodbine, G0"2—Lilac, ib.—
Camellia, 603—Japonioa, 604—Laurestinus, ib.—Sensitive

Plant, ib.—Rhododendron,
605—Heaths, . . 606

Siekler, a German naturalist,
labours of, . . 331

Sigillaria, 656, 6"9—Altemans,
660—Catenulata, ib.—Oeu-
lata, ib.—Pachyderma, ib.—
Reniformis, . . 660

Siliaccffi, ... 202

Silica, . . .119
Silique, or Pod, . . 96
Silk Cotton Tree, 409—where

cultivated, varieties, , 409
Silver Weed, . 290

Simaruba, or Winged-leaved
Quassia, . . . 524

Simarubese, , . 628

Simple lioots, . . 15— Stem, . . 20

Sinapis Alba, 299—Nigra, 299
Sitaria Italiea, (Italian Millet,) 228
Slum Sisarum, . . 289
Sium nodiilorum, . . 300
Size of Trees, . . 34

Skirret, 289—change of taste

for, . . .289
Sleep of Plants, . . 42

Slipper Worts, . . 593

Slips propagating by, . 33
Slit Vessels, or False Spirals,

their structure, . . 8

Sloe, . . . 336
Small Magnolia, . . 452

Smilacites, . . 654

Smith, ... 86

Smith, Sir J. E., . 128

Smooth Elm, . . 432

Smut, . . . 130

Snail Flower, . . 315
Snake's Head, . .

'

575
Snake Root, Birth Wort, . S;i6

Snakewood, . . 479

Soda, . . .154
Soft Stem, . . 20
Soil formed by the continaal

decay of vegetables, 6, 158,
670—composition of, 1 1 1—
water on Soils, 120—Silica on,
ib.—sand on, ib.—analysis of,
ib.— draining, ib.— exhaus-'

tion, ib.—repose on, 121—re-

storation of, ib.— primary
.Soils, 670— artificial, ib.—
parts of, ib.—qualities of, ib.—

fertility of, ib.—absorption
oi, . . .670

Solanes, . . 617

Pago
Sulanum Tuberosum, 271—Bel-

ladonna, 271—l^ulcamara, ib.

Hyosciamus, ib.—Lycopersi-
cum, 380—Melongena, 380,
381—jEthiopicum, 380—So-
domeum,381—fables concern-

ing, ib.—accounts of, by
Henry Teonge and Pocoek, 381

Solid Stem, . . 20

Solomon, his treatise on vege-

tables, . . .2
Soot, . . . 674

Sorghum Vulgare, (pannicled
millet,) . . . 229

Sorrel, ... 309
Sour Sop, . . . 375
Southern Wood, . . 526

Sowing Time, Heathen, . 126

Sparmannia Africana, . 82

Spallanzani, . ,. .83
Spartium Junceum, . ib.

Spadix, . . .73
Spearmmt, . . 492

Spines, . . .45
Sphenopteris, . . 655

Sphenophyllum, . . 653

Sphoeria iiidula, . . 314

Spice Trees and Plants, . 482

Spike, . . . .72
Spinach, 303—localities of—^ib.

varieties of, ib.—wild Spin-
ach, ib.—New Zealand Spin-
ach, ... 304

Spinaeia oleracea, . . ii03

Spira;aceffi, . . 645

Spiral stem, . . .20
Spiral Vessels, their structure,
8—Grew and Malpighi's opi-
nions regarding them, ib.—
Du Hamel's idea of their

foi-m, ib.—Dr Thomson's illus-

tration, ib.—other opinions,
ib. 9—Spiral Vessels of gar-
den lettuce, 9— Artichoke,
&c., ib. — DecandoUe's opi-

nion, . . . .9
Splendid Cardinal Flower, 587

SpondiacetE, . . 647

Spondias oytherea, . . 374
'

Spongioles, 1 6—as seen by the

microscope, . . 16

Spotted- Barked Cotton, . 409

Sprcgnel, . . 87

Spruces, 409—White, Black,
Red, ... 469

Squash, . . . 379

Squill, . . . ,^44

Stable Dung, . . 674

Stamens, 12—Anther, Pollen,

Filament, . . 67-63

Stapelias, 596—its cultivation, 596
Star Apple, . . 375

Stem, 12, 19—of fungi, 19—of
flowering vegetables, ib.—her-

baceous, semiligneous, woody,
solid, 20— fistulous, pithy,
soft, sarmentaccous, smiplc,
brand led, ib.—dichotomous,
trichotomous, vertical, pros-

trate, creeping, tortuous, ib.—
spiral, leaf-bearing, leafless,

scaly, ib.—internal form of

stems, ib.—liber, epidermis,
cuticle, ib. 22—outer and in-

ner medulla, ib. 23—cam-

bium, 22—wood medullary
tube, pith, 23 — medullary
rays, 24—monocotylcdonous
stems, ib.—variety of woods,
ib. 25—roots and stems, their

<lifference, ib.— growth of the

stem, 26-35—its different de-

velopments, 26-growth in

I'lige

height, 29— stem of mono-
cotyledonous trees, 30 — cen-
tral system of stems, ib.—
cortical system, ib. — inci-

sion, boring, girdling, . 85

Sterculiacete, . . 630

Sterabergia, . . 654

Stigma, 7 1
, 72—utricles of the, 86

Stigmaria, 652—ficoides, . 661

Stipe, its structure and charac-

ter, ... 19

Stipules, their structure, 44—
their varieties, ib. 45—eon-

nate,axillar, foliaceous, mem-
branous, or spincscent, ib.—
theh uses, ib.—tendrils, theii

structure and variety, ib.—
elaspers, and suckers, ib.—
spines and prickles, ib.—their

nature and peculiarities, ib.—
cup of the nepenthes distilla-

toria, its singidar structure, 45
St John's Bread, . 386— Wort, . . 518

Stock, 19—its structure, . Ifl

Stock Gilly Flower, 589—nu- •

merous species how culti-

vated, . . 589,5.10
Stoniata, . . 10,21
Storax, or Stj-rax Tree, 1 50, 559

Strammonium, or Thorn Apple, 553

Strawberry, 338—historical no-

tieesof, ib.—varieties of,339—
Alpine, ib.—manner of, culti-

vation, ib.— soil requisite
for, . . . .339

Strawberry Pear, , 364—
Tree, . . 606

Striped Barked Maple, . 440
Strobile, or Cone, . . 97

Stryehnina, . . 142

Style, . . . .71
Stylidiese, . . . 623

Styraceae, . . .621
Styrax, . . . 150,.'>59

Succory, . . . 308

Suckers, ... 45

Suffocation, . . . 132

Superfetation. exami)les of, 85

Suri, 246— Suri pots, 247—
m.inufacture of Suri, . 248

Sugar, 137 — account of the
manufacture of, 2."^8, 239—
Sugar of the ancients, . 249

Sugar cane, 24, 1 70— description

of, 235—History of its culti-

vation, and the manufacture
of sugar, . . 235-2.39

Sugar Maple, . . 438

Sumach, 519—Sumach, Vene-

tian, . . .517
Sumachinea;, . . 647

Summit, . . .70
Sun-Flower, . 168,673
Sunn, 420—See Indian Hemf.
Sutures Longitudinal, . 93

Sweet-Flag, . . 529
— Pea, . . .317— Sop, . . 375— Violet, . . 586

Swayne, Rev. G. plantation of

filberts, . . .386
Sycamore, a native of Britain,

161,437
SycheeTea, . . . 392

Synantherefie, . . 623

Synorhizous, . . . 103

Tabemffimontana,
Tacambac,
'I'aeia pinnatilida,

Tjrniopteris,
Taliera palm.

9-1

147
286
6,5A

269
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Talipnt, . . . 259

Tallow, vegetable, iH-oduccd
from the piney tree, , 4fi I

Tallow Shrub, . . 477— Tree, . . .480
'J'amarind, 363—prei:arations of

Taniariiuls, . . . 363
TaDiarindiis Iiidica, . ib,

Tamariscinc.'e, . . 644
Tanner's Bark, . 67'3, 674

Tannin, . . . 141

Tansy, . . . 494

Tapioea, . . . 285

'J'ar, distillation of, . . 466

Tare, ... 264

Taxinca;, . . . 650

Taxites, . . . 653
Tea Tree, 166, 388—species of

controversy regardin,ir, 389—
where native, ib.—Tea pe-
koe, ib.—Tea leaves when
gathered, ib.—manner of pre-

paring the leaves, 390—names
of Tea, ib.—kinds of Tea, ib.—green Tea, ib.—Tea as used

by tlie Chinese, ib.—when
introduced into Europe, 391—experiments of Dr Smith

upon, ib.—Tea tracts, ib.—lo-

calities of, ib.
—mode of manu-

facturing black Tea, 39*2—
mode of manufacturing green
Tea, 39-2—gathering of Tea,
393—cultivation of, in Assam,
ib.—method of planting, 393

Teak Tree, . . 166,450
Temperature, . . 157

Tendrils, their structure and
variety, ... 45

Tercbinthacepe, , . 646

Terustraimiacete, . . 631
Terra del Fuego, extensive beds

of the kelp plant at, . 185
Testieulate Koots, . .15
Tetragonia expansa, . 304

Thea, . . . .388
Theobroma cacao, . 396

Theophrastus cultivates tlie

science of Botany, . 553
Thorn Apple, or Strammonium, 553

Thuytes, ... 653

Thuja, . . . ib.

Thyme, . . . 492

Thymeleae, . . .612
Thyrsus, . . . 72

Ticks, . . .314
Tiger Lily, . . 577
Tiliacere, . . .631
Timber Trees, . . 421

Tipula pennicomis, . 88
Tissue of plants, cellular, 6, 7—

vascular, ib., 10—Areolar, 7

Tobacco, 1 68—species of, ,Sfl9—
qualities of, 400—number of

works written ag<ainst the use

of, ib.—the use of forbidden

by various parties, ib.—where
cultivated, ib. — manner of

cultivating, ib,—manufacture

of, ib.—use and abuse of, 401

Toddy, 246—derivation of, ib.

Toddy drawer, ib.—manner
of operating, . , 246

Toddy Tope, . . 243

To-kien, . . .389
Tolu, Balsam of, 563—Tree
which yields it, its qualities
and uses, . . 563

Tormentil, . . .530
Torypha Calicra, . 259

Toumefort, the first successful
cLassifier of plants, 172—ac-

count of hi» system, 174, 175

Page
Tr.igacnnth or Goat's Horn, 557

Transpiration, 40—in the leaves
of plants, . . 51

Transplanting, . 675

Tree, its wondrous structure, 1
—

stem, 12-19— leaves, 12-37 et

seq.--monocotyledonous trees,
12—dicotyledonous, ib—aco-

tyledonous, ib.—baobob-tree,
1 3—trunk, 1 9, 20—stems, in-

ternal form of, 20—wood, 23—
pith, ib.—medullary rays,

24—wood of various trees, &c.

24, 25—branches, 25—central

system, cortical system, 30—
gi'afting, 33—siise of trees, 34—the araucaria, ib,.—Kauri

pines, cedars of Lebanon, 35—
incision, boring, girdling,

ib.—ascent of sap, 45—trans-

pir.ation, and expiration, 51-53—Trees of north and east, 1 60—Timber Trees, 421—Trees
shelter the soil, 433—Cotton
Tree, 408—Medick Tree, 318

Trefoil, 318—hop, . 319

Trem-andrcfe, . . 635

Trembling Poplar, . 444
Trichotomous Stem, . 20
Tri folium, . . . 318

Trigonocarpum, . . 654

Tripartite Leaf, . 39

Tripe de Roche, a species of li-

chen, . . .197
Tropoeolese, . . 629
True Service, . . 328

Truffle, a fungus, description of

the, . .193
Trunk, 19—its structure, ib.—

peculiar to dicotyledonous
trees, . . .19

Tubercle, 36—simple, multiple,

compound, . . 37

Tuberose, 578—when introduc-
ed into England, how culti-

vated, . . . 578
Tuberous Roots, . 14

Tubes, Simple, 7—their struc-

ture, . . 7
Tueuma or Grugru, 242—es-

teemed a delicaey, . 242

Tulip, Stigma of, 82—when
brought into Europe, extra-

vagant value affixed to cer-

tain kinds, its varieties, the
beau ideal of this flower, 570
—cultivation of the Tulip, 571, 572

Tulip Tree, 167, 453—its great
beauty and majestic appear-
ance, . . . 453

Turio or Subterranean Bud, 36

Turkey Oak, . . 427
Turk's Cap, . . 363
Turk's Cap Lily, . 577

Turmeric, . . .518
Turnip, 292—Jinown to the Ro-

mans, 29.3—Roman method of

cultivation supposed superior
to that practised in modern
times, ib.—cultivated in vari-

ous countries, 293, 294—how
used, 295—French Turnip, 294

Turpentine, its varieties and
how obtained, . . 563

Turpentine lYee, . 388, 563

Typlia, . . . 88

Typhineae, . . 202

Ulmus, . . 6.52

Ulodendron, . . 656

Umbel, . . 72

UmbellifersD, 24, 285, 625..,poi-

Vnge
sonous, 285— poisonous qua-
lity destroyed by cultiva-

tion, . . .285
Umbilicus, . . 101

Umbrella Tree, . . 478
United States, vegetation of

the, . . 167

Uredince, a group of fungi, 1 92

Uredofabic, . . 314

Urine, . . . 672

Urtioeffl, . . 82,648
Uraq, . . . 245
Utricular Glands, . 1 1

Vaccin.T,
Vaecinium Myrtillus, •

Valerian,
Valerianeaj

Valerians, Pappus of,
Valisneria spiralis, peculiarity

in the plant,

Valves, opening of,
V.an Helmont,
Vanilla, 397—Aromatica,
Vascular Vessels or Tissues, 7—
what they include,

Vasculum or Botanical Box,
Vegetables, their importance
and variety, 1—Solomon's
Treatise concerning them, ib.
— knowledge of, .amongst the

Grecians, 2—Malpighi's exa-
minations of minute vegeta-
bles, 3—wherein vegetables
differ from minerals, 4—their

vitality, ib,—matter of vege-
tables and animals essentially
the same, ib.—resemblance
between animals 'and vegeta-
bles, ib.—variety of vegeta-
bles, 5—some only found in a
fossil state,ib.

—
variety of size,

ib.—mouldiness, ib,—uses of

vegetable products to man,
ib.—purify the atmosphere,
ib.—convert inorganic matter
into animal food, 6—coals, the
remnant of ancient vegetation,
ib.— soil formed by continual

decay of vegetables, ib.—em-
bryo of vegetables, 84^food
of, 110—fed by water, Ill-
Vegetable extract experi-
ments, 116—principles, 14'2—
juice, 1 53- -decomposition, 1 55—

distribution, 158—marrow,
379—specimens, &c.

Velonian Oak,
Venetian Sumach,
Venules,
Venus Fly-trap, 127, 596—its

singular structure,
Verbenaceai,
Vertical Roots,— Stem,
Verticillate Leaf,
Vervain,
Vesicular Glands,
Vessels, vascular, 7—bearded, 8
—punctuated, ib.—slit ves-

sels, ib.—Bpir.al, 8, 9—mixed,
9—sap vessels, 10—lympha-
tics, ib.—air vessels.

Vetch, Bitter, 316—ths chick-

ling,
Vicia Faba, 313—sylvatica, 314

cracca, ib,—sativa.

Vine, geogTaphical limits of its

cultivation, 162, 339—now
cultivated does not belong to

Europe, 340—by whom intro-

duced into Engl.and, ib.—long
lived, ib.—localities of.

622
346
534
624
93

61

93
111

397

10

678

678
427
517
38

597
618
14

20
39

591
11

10

317

314

341
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Vine, soil for the, 342—Vine at

Hampton Court, 343—Vino
at Valentines, . 343

Vine-leaved Cotton, . 409

Vineyards, description of, 342

Violarieae, . . 638

Violet, 586—its varieties and
their eultivation, 586, 587

Virgil, a number of plants nam-
ed by him, . . 2

Virgin's Bower, . . 601

Viridis, . . 389

Vitality, vegetable, 122—theo-
ries of, lb.—principle of, 122

Vitis Vinifera, . . 339

Viviparous Plants, . 37

Volkmannia, . . 656

Voltiza, . . 653

Wake Robin, . . 264
Wall Flower, . . 590

Wallichiese, . . 631

Walnut, 162, 165, 383—locali-
ties of, lb.—when introduced
into England, ib.—used in

cooking by the Spaniards, ib.—used by the Gypsies, ib.—
manner of

propagating,
ib.—

black Virgmian, 383—Penn-
sylvania, . . 383

Ward's Portable Conservatory, 682

Water, . . .105— Cress, . . 299—
Lily, 597. ..its varieties, 597— Melon, . 376,379— Ranunculus, 573— uses

to which applied, £73

515

Pace
Water Trefoil or Buck Bean, 525

AVatering, . . 675

Wax, . . .145
Weather Glass, Poor Man's, 124

AVeeping Birch, , . 441

Weeping Willow, . 444
Weld or Dyer's Weed, 514—

eultivation of the plant, ib.—
its uses as a dye,

Wheat, germination of, 108—
feographieal

distribution of,

61, 208—winter Wheat, ib.

^spring Wlieat, ib.—Egyp-
tian or many- spiked Wheat,
209—spelt Wheat, ib.—one-
seeded Wheat, ib.—produce
of Wheat, 210^niodes of cul-

tivating Wheat, ib.—process
of baking wheat flour.

White Ash,—
Bay,— Beech,—
Cedar,—
Lily,— Oak,—
Pine,—
Poplar,— Willow,

Whortleberry,
Willow, 444—numerous varie-

ties, a native of Eumpe, cul-

tivation of, and its uses, 444,
445—used in manufacture of

charcoal.

Willow, Weeping,— Oak,
Winter, Effects oi;

211
436
452
434

475
566
429
466
444
ib.

161

445
166
430
126

Pa^o
Winter Cherry, . 88

Woad, 506—cultivation of the

plant and maniafacture of

woad, . . 507, 508
Wolf's Bane or Monkshood, 555

Wood, 23—its varieties, . 23

Wood, 23—of the sugar cane.

pines, 24—of oak, fir.

Wood Ashes, . . (

Woodbine,
Woodroof,
Woody Roots,— Stem,—

Fibre,
Wormwood,
Wort, the name applied to malt

liquors before fermentation,
Wych Elm,

of
25

72, 674
602
592
14

19
151

527

217
432

XanthoxylesD, . . 628

Yam, 263—winged, . 263
Yarrow or Millfoil, . 556

Yeast, . . . 672
Yellow Nuphar, . . 597— Pine, . . 465— Willow, . . 444
Yew Tree, 473—its name de-

rived, various uses, . 473

Zamia, . . 653
Zea Mayz, (Maize or Indian

Corn,) . . .225
Zeugophyllites, . 654

Zizyphus Jujuba, . .371
Zosterites, . . 654

Zygophyllcff,
. . 628
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